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486,  593 
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Adelaide  Elec.  Supply.  52.  105,  619.  739 
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Argentine  Tramways  &  Power,  159 
Armstrong  (Sir  W.  G.).  W.iitw:irth  &  Co..  319, 
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Cia  Marconi  de  Telegrafia  Sin  Hilos  del  Rio  de 

la  Plata.  488 
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Clyde  Valley  Elec.  Power,  290 
Companies  Struck  off    the  Register.  28,  159, 

434,  543  , 

Companies  to  be  Struck  off  the  Register,  159, 
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Halifax  &  Bermudas  Cable.  383 
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Hurst,  Nelson  &  Co.,  459 
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Imperial  Tramways.  52 

India    Rubber.    Gutta    Percha    &   Telegraph 

Works,  710,763 
Indian  Elec,  Supply  &  Traction,  459 
Indo-European  Telegraph.  488 
Kalgoorlie  Elec.  Tramways.  290 
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Kensington  &  Knightsbridge  Elec.  Lighting, 

105 
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Traction,  159.  185 
Lanarkshire  Tramways,  129 
Lancashire  Dynamo  &  Motor,  710 
Lima  Light.  Power  &  Tramways,  105.  543 
Lisbon  Elec  Tramways,  185,  209 
Liverpool  Overhead  Railway.  105 
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Mackay  Companies.  383 
MacLellan.  P.  &  W.,  319 
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Montevideo  Telephone.  647.  763 
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Rawlings  Bros.,  543 

Richardson's  Westgarth  &  Co.,  595 
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Waste  Heat  &  Gas  Elec.  Generating  Stations 

209 
Water  Softeners,  595 
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Bell  Battery.  434 

Bisseker  (Henry).  596 

Slyth  &  Pawsey.  320 
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British  Sign  Mfg..  544 
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Coomes(J.  A.)  &  Co..  290 
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Cooper  &  King.  130 
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Coulthurst  (H.  J.  &  A.I.  515 
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Cousins,  Ltd..  410 
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Cravens.  290 
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Dick's  Asbestos.  266 

Direct  Electrical  Co..  210 

Dowding  &  Mills,  648 
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Evans.  Dewhurst  &  Colley.  488 
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Jackson  (W.  E.l  &Co..  54 
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Notes. 


The  Peace  Treaty. 

The  Peace  Treaty,  the  full  text  of  which  has  now  been  pub- 
lished, contains  a  great  deal  of  commercial  and  industrial 
interest.  Apart  from  political  and  military  clauses,  and  those 
referring  to  reparation,  there  are  important  sections  dealing 
vrith  commercial  relations,  debts,  property,  contracts,  railways 
and  labour.  It  is  impossible  to  refer  to  all  these  in  any  detail, 
and  it  will  be  necessary  for  our  readers  to  study  the  document 
itself  if  they  are  interested  in  any  particular  direction.  There 
are.  however,  a  few  points  of  very  general  interest.  For 
example,  there  are  two  articles  dealing  with  the  question  of 
unfair  competition.  According  to  one  of  these  Germany 
undertakes  to  prohibit  the  importation,  exportation  and  manu- 
facture of  goods  so  made  or  marked  as  to  convey,  directly  or 
indireetly,a  false  indication  of  the  origin  of  such  goods.  Accord- 
ing to  another  article,  regional  appellations  are  to  be  respected. 
These  two  articles  are  undoubtedly  important,  for  our  trade 
has  suffered  in  the  past  from  non-observance  of  such  rules. 
For  example,  we  believe  that  spurious  "  Sheffield  steel,'"  and 
other  articles  made  in  Germany,  have  been  imported  into  this 
country  and  elsewhere  and  sold  to  unsuspecting  purchasers, 
who  were  under  the  impression  that  such  articles  were  genuine. 
There'shoidd  be  such  a  thing  as  morality  in  trade. 

Labour  Under  the  League  of  Nations 

Another  important  section  is  that  dealing  with  labour. 
Xo  detailed  conclusions  have  been  reached  on  this  subject,  but 
an  organisation  is  provided  and  methods  of  procedure  are 
laid  down.  In  future  there  is  to  be  an  annual  labour  con- 
ference recognised  b}-  the  signatories  of  the  present  Treaty, 
and  the  first  of  these  will  be  held  at  AVashington  during  the 
present  year.  The  agenda  is  announced,  and  includes  the 
application  of  the  princii^le  of  the  eight-hour  day  or  the  48-hour 


week  ;  the  prevention  of,  or  provision  against,  unemploy- 
ment ;  the  employment  of  women  ;  the  employment  of 
children";  and  the  prohibition  of  night  work  for  women  em- 
ployed in  industry.  The  guiding  principle  is  laid  down  that 
labour  should  not  be  regarded  merely  as  an  article  of  com- 
merce. Although  it  is  admitted  that  strict  imiformity  of 
conditions  of  labour  will  be  difficult  of  immediate  attainment, 
the  adoption  of  an  eight  hour  day  is  nevertheless  to  be  sought 
as  the  standard  to  be  attained,  together  with  a  weekly  rest  of 
at  least  24  hours.  The  principle  that  men  and  women  should 
receive  equal  remuneration  for  work  of  ecjual  value  is  accepted. 
Nothing  is  said  in  regard  to  wages,  nor  will  it  be  possible  to  lay 
down  any  such  principle  of  uniformity.  In  all  probability 
labour  in  countries  where  it  is  most  highly  paid  will  desire  to 
bring  about  an  equaUty  of  wages,  by  their  increase,  throughout 
all  the  countries  included  in  the  League  of  Nations.  That 
course,  however,  would  be  impracticable,  because  the  cost  of 
living  varies  from  one  country  to  another.  This  fact  will 
render  it  very  difficult  for  the  workers  who  are  highly  paid  in 
one  country  to  protect  themselves  from  the  product  of  labour 
in  another  country  where  the  rates  of  wages  are  low.  For 
example,  the  cost  of  labour  in  Japan  is  very  much  lower  than 
in  this  country,  and  is  likely  to  remain  so.  We  shall,  there- 
fore undoubtedly  feel  the  competition  of  Japan  in  the  future, 
and  it  is  difficult  to  see  how  this  can  be  balanced  except  by 
means  of  tariffs,  or  by  employing  labour-sa^dng  methods  to 
the  highest  extent. 

The  Victory  Loan. 

The  time  that  is  available  for  subscribing  to  the  new  Victory 
Bonds  or  to  the  Funding  Loan  is  now  running  on,  and  it  may  be 
well  to  remind  our  readers  that  the  lift  will  close  on  the  12th 
inst.  This  fact  is  no  doubt  realised  by  those  who  are  able  to 
invest  considerable  sums,  but  not  necessarily  by  those  of 
smaller  means.  We  therefore  think  it  is  desirable  to  remind 
employers  that  they  have  an  opportunity  of  influencing  their 
employees  in  a  matter  of  this  kind.  During  the  war  many 
millions  of  pounds  were  invested  by  the  workers  in  war  sa^^ngs 
certificates  and  in  bonds  through  the  Post  Office.  Some  may 
not  realise  the  importance  of  the  new  Victory  Bonds  or  of  the 
Funding  Loan  in  adding  to  the  financial  stability  of  the 
coimtry.  It  would  be  well,  therefore,  if  employers  would 
])oint  out  that  war  savings  certificates  may  be  used  for  the  new 
loan  in  addition  to  the  older  bonds,  and  that  conversion  is 
highly  desirable.  It  may  be  necessary  to  explain  that  the 
holder  does  not  necessarily  have  less  income  from  a  4  per  cent, 
than  from  a  5  per  cent,  investment,  for  such  matters  are  not 
readily  grasped  by  those  of  small  means,  who  nevertheless  may 
see  the  desirability  of  saving.  If  employers  would  call  their 
employees  together  and  explain  the  matter,  we  think  that  con- 
siderable good  might  be  done  in  getting  a  proper  support  of  the 
new  loans  b}'  a  large  proportion  of  the  workers. 


The  '•  Cheap  Electricity"  Bill. 

Now  that  this  drama  is  at  last  staged,  it  may  be  interesting 
to  take  stock  of  the  dramatis  persona' — those  before  the  foot- 
lights and  also  the  modest  "  prompters  "  whose  habitat  is  the 
obscurity  of  the  "  wings."     Of  the  former,  collectively  called 
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"  (Committee  B,"  the  most  jirominent  will  be  tke  Home  Secre- 
tary, whose  ambition  presumably  it  is  to  get  the  Bill  through 
the  committee  stage  with  as  little  mutilation  as  possible. 
There  will  be  his  henchmen,  of  course,  and  certain  laodicean 
members  who  will  choose  the  "  primrose  path  "  of  compliance 
with  the  Government's  wishes  as  the  easiest  route.  There  will 
be  some  free  lances,  and  then  the  members  who  will  be  putting 
forward  amendment-s  on  behalf  of  the  various  associations. 
As  regards  the  latter,  the  municipal  undertaking  view  has  been 
handled  by  the  I.3I.E.A.,  and  that  of  a  section  by  the  Lan- 
cashire and  Cheshire  Undertakings  Association,  which,  how- 
aver,  includes  certain  company  interests.  The  companies' 
jase  has  been  shaped  chiefly  by  the  Provincial  Electric  Supply 
Committee  of  the  United  Kingdom,  with  whom  the  London 
Companies  and  Power  Companies  ajjpear  to  have  acted  in 
concert  as  regards  the  chief  part  of  the  programme.  The 
Institution  of  Electrical  Engineers  will,  of  course,  have  some- 
thing to  say  sooner  or  later,  and  we  may  look  forward  to  a 
dignified  and  sententious  report,  as  befits  the  deliberation 
of  a  learned  societv. 


Companies  v.  Municipalities. 

FoRTUXATELY,  in  the  present  Bill,  the  interests  of  the  com- 
panies and  municipalities  do  not  necessarily  conflict.  The 
chief  point  on  the  clauses,  for  each  of  these,  is  the  purchase 
terms  for  the  generating  stations — but  there  is  no  conflict  of 
interests  as  to  what  may  be  paid  to  each  of  these  respectively. 
Of  course,  as  regards  the  exact  constitution  of  District  Boards 
there  must  be  a  certain  passage  of  arms  as  to  projjortion  of 
representation.  But  this  diSerence  is  capable  of  common- 
sense  adjustment.  The  most  judicious  arrangement  is  ob- 
viously to  leave  the  question  as  open  as  possible,  the  under- 
stood basis  being  that  it  shall  reflect  the  proportion  of  the 
interests  in  the  particular  locality  under  consideration.  Some 
districts  will  be  almost  solely  municipal,  some  company,  some 
hybrid  in  varying  proportions  ;  no  fixed  proportion  could  be 
fixed.  As  regards  the  clauses  ruling  the  general  procedure,  both 
parties  would  be  well  advised  to  leave  as  wide  a  margin  of 
discretion  as  possible  to  the  Electricity  Commissioners.  The 
more  elastic  the  new  Act  the  greater  the  chance  there  is  that  the 
new  schemes  will  fit  in  naturally  with  the  widely  varying  con- 
ditions in  the  difierent  districts. 


Co-operation  in  Production. 

It  is  of  extreme  importance  at  the  present  time  to  secure 
the  ready  co-operation  of  Labour  in  obtaining  a  maximum  out- 
put from  our  factories  and  to  place  matters  on  such  a  footing 
that  the  workers  feel  thej'  have  a  direct  interest  in  increased 
output.  JIany  schemes  have  been  proposed  with  this  end  in 
view,  but  there  are  few  that  have  been  so  successful  as  that 
now  in  force  at  the  works  of  Messrs.  Priestman  Brothers,  of 
Hull.  Briefly,  the  method  consists  in  determining  what  is  the 
ordinary  output  for  the  works  for  a  certain  number  of  man- 
hours  per  month  on  the  basis  of  ordinary  time  rates.  If  this 
standard  outjmt  is  exceeded,  then  the  wages  or  salary  of  every- 
one in  the  establishment  is  correspondingly  increased  during 
the  following  month.  Since  this  increase  applies  to  every 
employee  it  follows  that  everyone  is  anxious  to  do  their  best, 
and  even  if  increased  effort  has  been  impossible  on  the  part  of 
certain  workers  they  nevertheless  benefit.  In  the  case  of 
Messrs.  Priestman's  works  the  results  have  proved  to  be 
extremely  satisfactory,  being  beneficial  equally  to  Labour, 
Management  and  Capital.  Although  we  do  not  believe  that 
any  one  system  can  be  generally  applied  to  commercial  or 
manufacturing  enterprises,  we  nevertheless  feel  that  every 
effort  should  be  made  to  introduce  schemes  of  this  nature. 
Not  only  do  they  lead  to  more  harmonious  working,  l)ut  they 
necessarily  give  very  much  greater  2)rosperity. 


Illuminating  Engineering  iSociety  (U.S.A.)— The  1919 
Convention  will  be  held  at  the  Hotel  Sherman,  Chicago,  111., 
on  October  20-23.  The  chairman  of  the  Convention  Com- 
mittee is  Mr.  Homer  Neisz,  and  the  secretary  Mr.  Edwin  D. 
Tillson. 

British     Scientific     Products    Exhibition,— The      British 

Scientific  Products  Exhibition  was  opened  at  the  Central 
Hall,  Westminster,  S.W.,  yesterday  (Thursday)  by  the  ilarquis 
of  Crewe,  K.G.,  President  of  the  Exhibition,  who  was  supported 
by  Lord  Moulton,  F.R.S.,  and  Sir  Alfred  Keogh,  Vice-Presi- 
dents ;  Lord  Sj'denham,  President  of  Ihe  British  Science  Guild, 
occupied  the  Chair.  The  Exhibition  will  remain  open  for  one 
month. 

Royal  Society  of  Arts,— The  Council  have  awarded  the 
silver  medal  for  the  following  Paj^ers  read  before  the  Society 
during  the  jsast  session  :  Sir  Frank  Heath,  K.C.B.,  Secretary, 
Department  of  Scientific  and  Industrial  Research,  on  "  The 
Government  and  the  Organisation  of  Scientific  Research  "  ; 
Walter  L.  Lorkin,  A.M.I.E.E.,  on  "  Electric  Welding  and  its 
Api)lications  "  ;  and  Prof.  John  C.  McLennan,  O.B.E.,  Ph.D., 
F.R.S.,  on  '■  Science  and  Industry  in  Canada." 

The  Practicability  of  Transmission  Lines  at  Highest 
Voltages  in  this  Country.— /s';ra///;/;.— We  regret  that  there 
was  a  .small  omission  in  the  article  by  Mr.  G.  V.  Twiss  in  our 
last  issue.  On  page  735,  line  12  from  the  bottom  of  the  ieft- 
hand  column  reads  :  '"  This  really  increases  the  actual  factor 
of  safety  on  the  larger  ones."  This  should  read  :  '"  This  really 
increases  the  actual  factor  of  safety  on  small  wires,  and  pro- 
vides an  equal  factor  of  safety  on  the  larger  ones."' 

"The  Electrician"  Front  Cover.— For  the  first  time 
since  its  jniblication  The  Electrician  ajjpears  this  week 
with  the  announcement  of  only  one  advertiser  on  its  front 
cover.  It  is  interesting  to  recall  the  fact  that  Messrs.  Johnson 
&  Phillips  and  W.  T.  Henley's  Telegraph  Works  have  shared 
this  space  (with  other  advertisers)  since  1878.  Their 
particular  announcements  have  been  published  for  nearly 
2,200  consecutive  issues  and  we  believe  that  this  is  something 
of  a  record.  In  future  our  front  cover  will  be  occupied  by  a 
single  announcement. 

Conjoint  Board  of  Scientific  Societies. — The  report  of  the 
Board  for  the  year  1918  has  been  issued,  and  contains  some 
details  of  tlie  work  of  the  various  committees.  Some  of  the 
reports  of  the  comm'ttees  have  already  been  iJublished.  Tue 
Watching  Committee  on  Education  have  adopted  certain 
resolutions  (accepted  by  the  Board)  in  regard  to  Civil  Service 
examinations,  and  have  emphasised  the  desirabiUty  of  science 
occupying  a  more  important  position  in  Government  depart- 
ments. It  is  suggested  that  all  candidates  for  the'  Civil 
Service  should  be  required  to  show  that  a  course  of  science 
extending  over  several  years  has  formed  a  part  of  their  educa- 
tion. A  committee  has  been  formed  to  consider  the  prevention 
of  overlapping  among  scientific  societies.  The  metric  system 
has  been  considered  by  a  special  committee,  and  a  report  has 
been  issued  on  the  subject,  but  the  matters  dealt  with  are 
highly  controversial,  and  a  decision  has  not  yet  been  reached. 
A  committee,  with  Sir  Robert  Hadficld  as  chairman  and  IVIr. 
W.  R.  Cooper  as  secretary,  has  also  had  under  consideration  a 
scheme  for  joint  buildings  for  certain  scientific  and  tnchnical 
societies.  I 

Royal  Society  Conversazione. — At  the  conversazione  of 
the  Royal  Society  last  week  a  number  of  interesting  exhibits 
were  shown.  Among  these  was  the  tran.smission  of  speech  by 
light,  as  described  by  Dr.  A.  0.  Rankine  at  ;;.  recent  meeting 
of  the  Physical  Society.  A  fall-size  model  of  an  18  in.  shell 
was  shown,  we  believe,  for  the  first  time,  by  Sir  Robert  Hadfield. 
The  shell  weighs  1|  tons  and  at  10  miles  it  is  capable  of  per- 
forating 22  in.  of  hard-faced  armour.  A  demonstration  of 
directional  wireless  telegraphy  was  given  by  Mr.  A.  A.  Camp 
bell  Swinton.  An  interesting  new  form  of  cinematograi)h  was 
shown  by  Mr.  A.  Mallock.  In  this  instrument  the  screen  is 
illuminated  continuously,  the  images  replacing  one  another 
without  any  dark  intervals.     This  is  secured  by  placing  on  a 
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part  of  the  circumference  of  a  wheel  at  half  the  radius  of  this 
wheel  a  number  of  plain  mirrors,  each  placed  so  as  to  form  a 
polygonal  c}ii:ider  about  the  axis.  The  virtual  images  are 
-at  the  axis,  and  being,  therefore,  stationary  can  be  projected 
on  the  screen  by  a  fixed  lens.  The  pictures  can  be  shown  at 
any  desired  rate  because  there  is  no  longer  any  flickering  due 
to  "intermittent  illumination.  Mr.  E.  A.  Griffiths,  a  former 
member  of  the  stafi  of  the  National  Physical  Laboratory,  and 
now  at  the  Air  Board,  showed  a  direct  reading  liquid  depth 
indicator  for  indicating  the  depth  of  petrol  in  tanks  of  aircraft, 
&c.  The  device  is  based  on  the  principle  that  the  heat  loss 
from  a  wire  is  greater  when  immersed  in  a  liquid  than  when 
exposed  to  air  or  vapour.  A  hot  wire  of  platinum  or  nickel 
is  arranged  as  one  arm  of  a  Wheatstone's  bridge.  The  resist- 
ance of  the  wire  is  a  measure  of  its  average  temijcrature, 
which  is  a  function  of  the  depth  of  immersion  in  the  liquid. 
Compensation  for  extraneous  temperature  changes  is  obtained 
bv  having  an  identical  wire  in  a  sealed  tube  alongside,  forming 
a  second  arm  of  the  bridge.  When  using  a  very  robust  type 
of  moving  coil  instrument  it  is  possible  to  obtain  ample  sen- 
sitivity with  a  temperature  elevation  of  the  wire  of  less  than 
20°C.  and  a  current  of  about  0-5  ampere.  An  iron  wire  ballast 
resistance  is  used  to  maintain  a  constant  current  in  the  bridge 
circuit.  As  the  indicator  can  be  jjlaced  away  from  the  tank 
the  device  should  find  an  application  in  industries  where  it  is 
frequently  necessary  to  observe  the  dejith  of  liquid  in  tanks 
At  a  distance. 

Obituary. 

Lord  Rayleigh. — We  regret  to  record  tlie  death  of  Lord  Rayleigh, 
O.M.,  which  took  place  on  the  30th  ult.  at  Terliiig  Place,  Witham, Esses. 

Jolm  William  Stnitt,  the  third  Baron  Rayleigh,  was  bom  on  Nov.  12, 
1842.  Entering  as  a  Fellow  Commoner  at  Trinity  College,  Cambridge, 
in  1862,  he  graduated  in  the  Mathematical  Tripos  as  Senior  Wrangler 
in  1865  and  also  won  the  first  Smith's  Prize  of  the  year.  In  1S66  he 
obtained  a  Fellowshiji  at  Trinity,  which  he  held  tiU  1871.  On  the  death 
of  his  father  in  1 873  he  succeeded  to  the  title.  The  same  yearhe  was  elected 
a  Fellow  of  the  Roj'al  Society.  In  1879  he  succeeded  Clerk  Maxwell  in 
the  Chair  of  Experimental  Physics  at  Cambridge  and  director  of  the 
Cavendish  Laboratory.  Lord  Rayleigh  now  set  himself  to  organise  a 
system  of  practical  teaching  in  exjierimental  jihysics,  and  his  .success 
may  be  gauged  by  the  fact  that  the  Natural  Science  Tripos  attracted  in 
1884  (the  year  in  which  he  resigned)  more  than  three  times  as  many 
candidates  as  in  1879.  In  1884  he  served  as  President  of  the  British 
Association  at  Montreal,  and  soon  after  his  return  from  Canada  he  was 
elected  one  of  the  secretaries  of  the  Royal  Society,  a  position  he  held 
until  1896.  In  1887  he  became  Professor  of  Natural  Philosophy  at  the 
Royal  Institution  in  succession  to  TjTidall,  and  held  this  position  until 
1905,  when  he  became  President  of  the  Royal  Society,  and  three  years 
later  he  became  Chancellor  of  the  University  of  Cambridge. 

Lord  Rayloigh's  work  in  physics  has  been  of  a  varied  and  thorough 
character.  His  first  scientific  paper  appeared  in  1869,  and  in  the  fol- 
lowing year  he  published  an  important  paper  on  resonance,  in  which 
lie  developed  a  method  of  calculating  approximately  the  resistance  of 
conductors  of  any  form.  Li  1871  his  reputation  was  made  by  a  series 
of  Papers  on  optical  questions, which  ajipeared  in  the  "Philosophical 
Magazine."  In  1872  he  discussed  the  copying  of  diffraction  gratmgs  by 
photography,  and  in  1877-78  he  published  the  first  edition  of  his  well- 
known  work  on  the  theory  of  sound.  During  the  five  years  he  spent  at 
the  Cavendish  Laboratorj'  he  continued  a  series  of  Papers  on  "  Acoustical 
Observations,"  which  he  had  begun  in  1877,  and  published  a  number 
of  Papers  in  optics,  with  special  reference  to  the  spectroscope  and  the 
resolving  power  of  optical  instruments.  Some  of  the  eonsec^uences  of 
self-induction  and  the  effects  of  rapidly  alternating  currents  in  producing 
magnetism  are  amongst  the  subjects  discussed  in  various  Papers  dealing 
with  electromasmetic  phenomena,  which  were  published  about  this  date. 
It  was  during  his  tenure  of  office  as  Director  of  the  Cavendish  Laboratory 
that  the  various  electrical  standards  were  accurately  determined.  The 
B.A.  unit  in  terms  of  the  ohm  was  given  in  1883  as  0-98G8  ;  later  on 
the  electro-chemical  equivalent  of  silver  was  found  to  be  0-0011179, 
and  the  electromotive  force  of  the  C'lrrk  cell,  prepared  and  set  up  as 
directed,  was  found  ecjual  to  1-4345  volts  at  15''C.  In  his  presidential 
address  to  the  ma,thematica!  and  physical  section  of  the  British  Associa- 
tion in  1882  Lord  Rayleigh  expressed  the  opinion  that  the  time  had 
come  for  a  redetermination  of  the  density  of  the  principal  gaseous 
elements.  This  work  occupied  his  attention  for  the  next  10  years  or  so, 
and  led  (in  conjunction  with  the  late  Sir  W.  Ramsay)  to  the  discovery  in 
1894  of  argon.  As  our  readers  know.  Sir  Wm.  Ramsay  subsequently 
discovered  three  other  equally  inert  new  gases — neon,  crypton,  and 
xenon.  Lord  Rayleigh  made  other  researches  in  pure  matliematics, 
electricity,  the  dj-namical  theory  of  gases,  hydrodj-namies,  thermo- 
dynamics, the  mechanical  principles  of  flight,  photography,  tlie  theory 
of  the  telephone,  the  distribution  of  alternating  electric  currents  in 
conductors,  the  laws  of  the  pressure  of  gases  below  atmospheric  pressure, 
&c.  Four  volumes  of  his  collected  scientific  papers,  which  were  pub- 
lished in  1899-1903,  contain  no  fewer  than  272  papers.     The  scope,  the 


amount  and  the  quality  of  Lord  Rayleigh's  scientific  investigations 
stamped  him  as  one  of  the  foremost  British  mathematical  physicists  of 
his  generation.  He  was  chairman  of  the  Treasury  Committee  which 
recommended  the  establishment  of  the  National  Physical  Laboratory, 
and  after  its  foundation  he  presided  over  its  Executive  Committee.  He 
acted  as  Chief  Gas  Examiner  under  the  Metropolitan  Gas  Acts,  and  he 
sat  on  the  Board  of  Trade  Committee  which  reported  on  the  methods 
of  testing  gas.  He  was  one  of  the  12  distinguished  men  upon  whom 
the  Order  of  Merit,  instituted  by  King  Edward  \'II.  on  June  26,  1902, 
was  bestowed.  He  was  also  the  recipient  of  the  Prussian  Order  Pour  le 
Miirite  in  1903,  and  -was  awarded  the  Nobel  prize  for  Physics  in  1904. 
He  was  one  of  the  12  foreign  associates  of  the  Frencli  Aeademie  des 
Sciences.  Numerous  academic  honours  were  conferred  on  him  by  the 
Universities  of  Oxford,  Cambridge,  Dublin,  Glasgow,  &c.  The  Royal 
Society  bestowed  on  him  its  Royal  medal  in  1882  ard  its  Copley  medal 
in  1899.  He  served  as  Lord  Lieutenant  of  Esses  from  1892  to  1901. 
He  is  succeeded  in  the  title  by  his  eldest  son,  the  Hon.  Robert  .John 
Strutt,  F.R.S.,  who  was  born  in  1875,  and  who  has  made  a  name  for 
himself  in  the  scientific  world  by  his  researches  on  radio-acti-vity  and 
other  subjects. 

We  regret  to  record  the  death  of  Mr.  W.  M.  Murphy,  the  tramway 
and  railway  contractor,  of  Dublin,  in  his  75th  year.  Deceased  was 
chairman  of  the  Dublin  United  Tramways  Company  and  a  director  of  the 
Cork  Electric  Tramways  &  Lighting  Company,  the  Isle  of  Thanet  Electric 
Tramways  and  Lighting  Company,  and  other  industrial  undertakings. 
Mr.  Murphy  was  a  pioneer  in  electric  tramway  construction,  and  among 
other  undertakings  he  was  responsible  for  the  construction  of  the  tram- 
ways in  the  Isle  of  Thanet,  Dublin  and  Cork. 

The  death  is  announced  of  Sir  John  T.  Brunner,  the  founder  and 
chairman  of  the  well-loiown  firm  of  Bnmncr,  Mond  &  Company. 

Wo  regret  to  record  the  death  of  Mr.  Horace  George  Barwell, 
O.B.E.,  until  recently  superintendent  of  the  Eastern  Telegraph  Company 
at  Malta.  " 

Personal. 

Prof.  F.  SoDDY  has  been  elected  a  foreign  member  of  the  Swedish 
Academy  of  Sciences. 

Lieut.  Sir  Arthur  Whitten  Brown,  K.B.E.,  and  Capt.  Sir  John  Alcock, 
K.B.E.,  D.S.C.,  were  the  principal  guests  of  Past  and  Present  Westing- 
house  Colleagues  at  dinner  m  the  Holbom  Restaurant,  London,  on 
Wednesday.  Sir  Arthur  Brown  (who  was  in  the  British  Westinghouse 
Company's  service  prior  to  the  war)  and  Sir  John  Alcock  were  the 
navigator  and  pilot,  respectively  of  the  Vickers-Vimy-Rolls  aeroplane 
which  recently  made  a  non-stop  flight  across  the  Atlantic  from  New- 
foundland to  Ireland.  Prof.  Miles  Walker  presided  at  the  dinner. 
Mr.  W.  W.  Blount,  in  proposing  the  health  of  Sir  Arthur  Brown,  referred 
to  his  connection  with  the  British  Westinghouse  Company  from  1902 
until  the  outbreak  of  the  war,  when  he  joined  the  Royal  Flj'ing  Corps, 
subsecpiently  being  taken  prisoner  by  the  Germans.  Major  Sippe  pro- 
posed the  toast  of  Sir  John  Alcock,  "and  said  although  not  a  Westing- 
house man,  he  was  the  next  best  thing,  a  Lancashire  lad.  The  Chair- 
man, on  behalf  of  the  Past  and  Present  Westinghouse  Colleagues,  made 
a  presentation  of  silver  and  glassware  to  Sir  Arthur  Brow-n  and  his 
fiancee.  Miss  Kennedy.  He  said  he  recognised  that  his  words  of  appre- 
ciation were  only  like  a  murmur  compared  to  the  thunderous  applause 
Sir  Arthur  Brown  had  received  from  all  over  the  world,  but  Westing- 
house men  claimed  a  sort  of  i^roprictarj-  interest  in  him 


Arrangements  for  the  Week. 

UONDAT  July  7th. 

New  Transport  Company. 
S.'iO  p.m.     At  Caxton  Hail,  Westminster,  London,  S.W.     Subject  ; 
■The  Transport  Bill  and  Housing  Bdl,"  by  Mr.  Roy  Homiman 
WEDNESDAY,  July  9tll. 
Nortii-East  Coast  Institution  of  Engineers  and  SniPBtnLDERS. 
11  a.m.     At  the  Literary  and  Philosophical  Society,  Westgate-road, 
Newcastle-on-Tyne.     Papers  to  be  read  on  "  VVomen's  Work  in 
Engineering  and  Shipbuilding  during  the  War,"  by  the  Hon. 
Lady  Parsons  ;    and   "  Shipbuilding  and  Marine  Ensinecriiig 
done  on  the  North-East  Coast  during  the  War,"  by  Mr.'A.  H.  J. 
Cochrane. 
THURSDAY,  July  lOth. 
NoiiTir-EAST  Coast  Institution  of  Engineers  and  Shipbuilders. 
11.45  a.m.  and  3.0 p.m.     At  the  Literary  and  Philosophical  Society, 
Westgate-road,    Newcastle-on-Tj-ne.     Papers    to    be    read    on 
"  Aviation  during  the  War  and  its  Possible  Future  "  ;   Lecture 
by  Prof.  J.  C.  McLennan;    "Dazzling  of  Ships,"  by  Lieut.- 
Commander   N.    Wilkinson;     and    "The   Limits   of  "Thermal 
Efficiency  in  Diesel  and  other  Internal  Combustion  Engmes," 
by  Sir  Dugald  Clerk. 

Oil  and  Colour  Chemists'  Association. 
7.30p.m.     At  the  Food  Reform  Club,  2,  Fumival-sti-eet,  London, 
E.C.     Paper  on  "Measurement  of  Temperature,"  bv  Mr.  R.  S. 
Whipple. 
FRIDAY,  July  11th. 

Nokth-Ea.st  Coast  Institution  of  Engineers  &  SniPBUiLPERS. 
10  a.m.     At  the  Literary  and  Philosophical  Society.  Westgate-road, 
Newcastle-on-Tyne.     Papers   to    be   read:    ""Ship    Repairing 
during  the  War,"  by  Mr.  M.  C.  James  and  Mr.  L.  E.  Smith  ; 
and  "  Transmission  of  Power,"  by  Mr.  G.  Constantinesco. 
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The  Oscillatory  Valve  Relay:    A  Thermionic 

Trigger  Device.* 

Bs-    Cnptain    t.    B.    Tl'RNER. 

Sicmm'iri/. — In   his  iatroductory  remarks  tlie  iiuthor  distinguishes  between  relays  and  amplifiers,  and  explains  the  triode.     Various 

t\-i)os  of  valve  relays  for  acoustic  frequencies  for  high  frequency  signals  and  for  wireless  signals  are  described,  and  reference  is  also 

made  to  the  use  of  the  relay  for  steady  or  slowly  varying  currents.     Finally,  an  analysis  is  made  of  the  sensibility  and  selectivity  of 

the  pre-tuned  high  frequency  valve   relay,   and  the  g^nfral   limitations  on   sensitivity  and   speed   of  working  are  discussed. 


1.    LsTRODfCTION.       RELAYS,   TKIODES,    AmPLIFIEES. 

The  nature  of  the  instrument  to  be  described  wiU  be  grasped  more 
easily  after  an  explanation  of  the  respective  functions  of  relays  and 
amplifiers.  In  wire  telegraphy  the  relay  plays  a  prominent  part. 
It  acts  usually  as  an  automatic  switch,  the  arrival  of  a  relatively 
feeble  signal  closing  or  opening  the  circuit  of  a  local  battery  able  to 
perform  tasks  for  which  the  jjower  of  the  incoming  signal  is  in- 
sufficient. The  local  current  is  merely  started  or  stojDped  by  the 
signal  current.  There  is  a  threshold  strength  of  signal  below  which 
no  local  effect  is  produced,  and  above  which  the  magnitude  of  the 
effect  is  independent  of  the  strength  of  the  controlling  signal. 


4  coiLTtectlcm. 
piius 


r\   COMMO.N    P.VTTKKN    OF   TRIODE. 


Amplifiers,  unlike  relays,  only  recently  attained  a  widespread  use. 
Perhaps  the  Heurtley  hot  wu-e  and  the  Brown  microphonic  contact 
instruments  are  the  best  known  ;  but  with  the  introduction  a  few^ 
years  before  the  war  of  the  three-electrode  thermionic  tube(De  Forest 
Lieben-Reisz),  and  subsequently  of  tubes  depending  on  pure  electron 
discharge,  electric  amplifiers  have  assumed  great  importance  in 
wireless  telegraphy.  Let  lis  briefly  consider  the  action  of  such 
amplifying  "  triodes."  Fig.  1  shows  a  triode  of  a  pattern  produced 
by  the  French  early  in  the  war  at  the  "Til  graphic  Militaire."  F  is 
the  "  filament,"  a  tungsten  wire  brightly  incandescent ;  O  the 
"  grid,"  an  open  helix  of  nickel  wire  concentric  with  the  tilament  ;  A 
the  '"  anode,"  an  outer  concentric  cylinder  of  nickel.  These  are  sup- 
ported in  a  glass  bulb  exhausted  to  the  best  obtainable  vacuum.  Such 
triodes  are  fairly  well  suited  to  a  great  variety  of  uses,  and  many 
hundreds  of  thousands  have  been  used  during  the  war. 

If  the  anode  is  maintained  at  a  fixed  potential,  v^,  above  the 
negative  end  of  the  fUament,  and  the  potential  i\,  of  the  grid  is  varied, 
the  anode  curi-ent  i„  varies  as  shown  by  the  curves  in  Fig.  2.  Over 
the  steep  straight  parts  of  the  curves  we  have  large  changes  of  anode 
current  in  a  high-voltage  circuit  produced  by  small  changes  of 
potential  of  the  grid.  The  relation  is  a  linear  one,  expressibleas 
increment  of  anode  equals  a  constant  g  times  the  increment  of 
grid  potential  producing  it  ;  or 
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An  mcrement  of  anode  potential  also  produces  an  approximately 

proportional  increment  of  anode  current,  the  relation  bemg  similarly 

expressible  as 

di„ 

— ^  .  8w„=a(Si;,,). 

dVa 


Hence  we  may  write 


Si„=3(SW(,)+n(S);„). 


A  rise  of  anode  current  produces  a  fall  of  anode  potential  equal  to  the 
ohmic  drop  in  the  resistance  R  ;  so  that 

Sj;„  =  -J?(8j"„) 

8«^_         Rg 

^v^~~  l+Ra 
If  R  becomes  large  compared  with  the  anode  resistance  1/a,  this 
amplification  ratio  approximates  to  gja.  In  the  pattern  of  triode 
we  are  considering  y=0-3  milliampere  per  volt,  and  a=004  milli- 
ampere  per  volt  approximately,  so  that  amplifications  up  to  8  may 
be  obtained. 


*  Abstract  of  Paper  read  before  the  Institution  of  Electrical  Engineers. 


Grid  potential  Vg  in  volts 
Fia.  2. — Triode  Cuar.\cteristics. 


Such  a  device  has  been  termed  a  "  thermionic  relaj-,"  but  this  is 
an  imdesirable  term.  The  distinction  between  i-elay  nnd  amplifier 
is  a  useful  one,  and  should  not  be  allowed  to  disappear. 

2.  Principle  of  the  Valve  Relay. 

Various  methods  of  grouping  several  triodes  have  been  evolved, 
and  amplifiers  suitable  for  frequencies  ranging  from  units  to  millions 
of  periods  per  second  have  been  constructed.  They  are  chiefiy 
characterised  by  the  smallness  of  the  input  powers  dealt  with.  The 
oscillatory  valve  relay  is  a  relay,  not  an  amplifier ;  but  it  depends 
on  a  triode  as  the  luik  between  the  ''  in  "  and  the  "  out  "  circuits,  and 
shares  with  modem  amplitiers  something  of  their  extraordinary 
sensitivity,  robustness  and  fiexibUity. 

Let  us  next  consider  the  circuits  shown  in  Fig.  3.     Under  suitable 
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conditions,  such  a  system  becomes  self-oscillator5%  drawing  the 
necessary  energy  from  the  battery  i?„  in  the  anode  circuit.  Suppose 
the  circuit  iit'i  is  set  into  its  free  oscillation,  such  that  approxi- 
mately p=2Trn=  \/(LiC). 

Then,  if  /?i  is  small  compared  with  pL^,  and  if  pZ-a  ^iid  ^2  3'"6 
small  compared  with  the  anode  resistance  l/a,  there  is  a  quadrature 
E.M.F.  pL-^i^  in  the  grid  circuit  producing  in  the  anode  circuit  an 
alternating  current,  gpL^ii,  also  in  quadrature  with  t'j.  With  mutual 
inductance  31  (of  the  right  sense)  between  the  two  coils,  there  is 
induced  in  the  grid  coil  an  in-phase  E.M.F.,  Mgp-Liii-     If  this  is 


only  re-ignited  on  the  arrival  of  another  signal  in  the  transformer 
primary  '1\.  The  opening  of  the  contact  between  T  and  S  may  be 
used  to  control  any  indicating  or  other  relaying  apparatus. 

In  the  form  of  valve  relay  sketched  in  Fig.  5  we  are  not  interested 
in  frequency,  merely  arranging  that  there  shall  be  a  suitable  rise 
of  mean  anode  current.  However,  it  is  convenient  to  make  the 
frequency  high,  much  greater  than  frequencies  of  signal  currents. 
In  the  valve  relay  described  in  the  next  section  the  frequency  is  about 
-t  ;■'  10^  periods  per  second. 

E.M.B.. 


Fio.  3. — Self- OSCILLATING  Triode  System. 


Tp  Signal 


Fig.   5. — CiKcniTS   or  V.iLVE  Relay  fok  Low-fkeqcency  Signals. 


equal  to  the  energy-consuming  constituent  R^i-^  of  the  E.M.F.  in  the 
ijCi  circuit,  energy  losses  are  just  compensated,  and  the  oscillation 
persists  unchanged  in  amplitude.  The  critical  condition  for  an 
infinitesimal  oscillation,  when  once  started,  to  persist  unchanged  is 
thus 

Mgp^Liii=Riii, 

R        RiOi 

^^Mp^Li^    M  ■ 

If  y  is  less  than  this  critical  value,  a  small  oscillation  cannot  be  self- 
sustaining  ;  if  g  exceeds  the  critical  value,  any  oscillation,  however 
small,  will  increase  in  amplitude  up  to  an  equilibrium  value  at  which 
the  losses  in  the  tiiode  circuits  are  equal  to  the  power  supplied  from 
the  high-tension  battery  B„. 

Suppose  in  Fig.  3  the  grid  potential  is  gradually  increased  from  a 
low  value.  The  value  of  the  parameter  g,  which  is  the  slope  of  the 
curve  at  the  representative  point  (Fig.  4),  gradually  increases  until 
it  reaches  the  critical  value  R/\!M.     Let  OQ  be  the  critical  grid 


potential 

FlO.    i. — iNCErilON    OF    O.StILL.4TIO>"    IN    V.4LVE    REL.4Y'. 

potential.  At  this  point  oscillation  sets  in,  and  is  built  up  to  some 
such  amplitude  as  QR,  QS,  the  anode  current  changing  suddenly  from 
the  steady  value  OT  to  a  pulsating  current  of  mean  value  OU.  The 
oscillation  once  set  up  persists,  even  through  the  mean  grid  potential 
be  reduced  much  below  the  threshold  (JQ. 

Fig.  5  shows  how  such  an  arangemeut  may  be  utilised  as  a  self- 
restoring  relay  operated  by  signal  currents  of  frequencies  of  hundreds 
or  thousands  of  periods  per  second.  The  grid  potential  is  adjustable 
on  the  potentiometer  P,  and  ^\heu  it  is  set  a  small  amount,  called  the 
'"  margin,"  below  the  critical  value,  called  the  '"  threshold,"  any 
signal  applied  to  the  transformer  2\T,  producing  in  T,  a  momentarj- 
E.M.F.  of  the  right  sense,  and  exceeding  the  margin  in  amphtude, 
sets  the  system  into  oscillation.  The  rise  of  current  in  the  coils  of 
the  electrochemical  relay  puUs  over  the  tongue  T  short-circuits  the 
anode  reaction  coU,  and  thereby  quenches  the  oscillation,  which  is 


As  already  shown,  the  threshold  potential  is  that  at  which  the 
slope  g  of  the  characteristic  (Fig.  4)  is  g=R/.\IM.  The  triode  and 
its  batteries  havmg  been  selected,  we  are  still  able  to  determine  the 
critical  value  of  g  by  suitable  choice  of  i?,,  (_',  and  M.  A  large  rise  of 
anode  current  at  oscillation  is  obtained  only  if  the  threshold  P  is  well 
down  to  the  foot  of  the  concave  portion.  It  is  possible  to  go  too  far 
down.  The  best  combination  of  sensitivity  and  stability  is  obtained 
when  the  slope  varies  most  rapidly  with  the  potential — i.e., 

dg  __dH„ 

dv~dv% 

should  be  large.     In  Fig.  6  the  foot  of  one  of  the  three  curves  of  Fig.2 
is  enlarged,  and  its  second  derivative  relating  rf-i'„/(?u-  with  v    is 


-5  o  +5 

Grid  potential   v^  in.  volts 

Fig.  6. — Method  of  Choosing  Threshold  Potenti-\l. 
(Enlargement  of  middle  curve  of  Fig.  2  witli  two  derived  curves.) 

obtained.  This  shows  that  the  liest  sensitivity  is  obtained  when  the 
threshold  occurs  at  —  3i  volts.  But  no  fine  choice  is  necessary,  and 
in  order  to  get  a  large  ratio  between  mean  anode  currents  before  and 
after  oscillation  has  set  in,  it  is  well  to  choose  a  threshold  further 
down  the  foot  of  the  curve.  Thus  a  suitable  compromise  might 
be  — 5i  volts.  The  mean  anode  current  would  then  jump  from 
0-08  milUampere  before,  to  perhaps  2  milliamperes  after,  the  arrival 
of  the  operative  signal. 

{To  be  concluded.) 
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The  New  Power   Station  at   Rotherham. 


Condensing  Watef. 
A  concrete  sump,  20  ft.  by  11  ft.  6  in.,  is  built  in  the  river,  the 
water  being  allowed  to  enter  the  sump  through  sluice  gates 
which  allow  it  to  flow  through  a  20  ft.  diameter  re  vol  via  g 
screen  by  F.  W.  Brackett  &  Company,  Ltd.  The  screening  disc 
revolves"  partly  in  and  partlv  out  of  the  water,  being  motor 


Concluded  frum  p.   760. 

screening  disc,  discharge  the  foreign  matter  into  a  hood  and 
receiving  trough. 

The  sump  is  in  communication  with  two  inlet  suction  culverts 
8  ft.  3  in.  by  8  ft.  3  in.,  being  circular  at  the  top  and  running 
the  whole  length  of  the  engine  room,  including  probable 
extensions.  The  water  is  discharged  into  a  similar  culvert 
10  ft.  by  10  ft. 

The  circulating  pumps  are  of  the  Rees  Roturbo  patent  self- 
regulating  medium  lift  type,  each  capable  of  handling  19,200 
gallons  of  water  per  minute.  There  are  four  duplicate  pumps 
direct  coupled  to  510-b.h.p.,  580/610  revs,  per  min.  B.T-H. 
motors,  (Figs.  18  and  19).  A  Rees  rotary  priming  pump 
driven  bv  means  of  a  12  b.h.p.  2,000  revs,  per  min.  motor  is 
located  near  the   circulating  pumps. 


-HoEizoNTAL  Type  Circilatini;  Pump,  19,200  g.p.m., 
50  FT.  Head,  580  r.p.m.,  4,40  b.h.p. 


I-!  ■.  III.      The  CiRci-LATiNO  Pi'mp  (Fig.  18)  shown  open. 


2  Fig.  iO.— \'iew  showing  Circvl.iting  Water  Main.; 

The  whole  ot  the  circulating  pumps  are  arranged  to  discharge 
into  one  main,  tapering  from  78  in.  diameter  to  39  in.  diameter 
(see  Fig.  20),  branches  being  taken  from  this  main  to  the 
respective  condensers.  All  water  pipework  and  valves  are 
manufactured  1)y  Messrs.  Aiton  &  Company,  Ltd.,  of  Derby, 
excepting  such  portions  as  form  an  integral  part  of  the  con 
denser  contracts. 

SwitchCtEar  and  Accessories. 

The  switchgear  is  of  the  British  Thomson-Houston  Com- 
pany's make  and  has  been  laid  out  to  deal  with  a  plant  capacity 
for  the  generating  station  of  125,000  kw. 

It  is  housed  in  an  annexe  to  the  generating  station,  the 


Switch  House. 


driven  through  a  worm  and  worm  wheel.  As  the  jM-rforated  extra-high-tension  portion  of  the  gear  being  distributed^^over 
disc  revolves  it  carries  the  undesirable  matter  clear  of  the  water  three  floors,  the  control  panels  and  apparatus  being  accommo- 
when  high-pressure  water  jets,  suitably  arranged  behind  the      dated  in  a  separate  control  room  at  one  end  of  the  annexe.     A 
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sectional  elevation  is  given  in  Fig.  21,  and  a  cross-section  is      two  rotary  converter  equipments,  one  interconuector  trans- 
shown  in  Figs.  22  and  23.  former  equipment,   one  biis  couiiler  equipment,  and.lS'split 
The  design  is  such  that  the  switchgear  will  ultimately  be      conductor  feeder  equipments.  '    T 


12,500  KVV  Genera 
Equipment 

Fig.  22.^^Section  through  Switchgear  House. 


Fig.  23. — Arrangement  of  30,000  kw.  Generator  Equipment. 


Section  A.B.CBus  Bar  Side.)  Section    thro"  Equ(pment.  Section  A, B. (Supply  Side; 

divided  into  four  sections,  bus-bar  reactances  being  employed  The  extra-high-tension  portions  of  the  switchgear  are  housed 

between  sections.     The   jwesent  instalment   consists   of  two  in  a  reinforced  stone  structure  of  cellular  type,  suitable  doors 

sections  only,  embodying  three  turbo-alternator  equi])ments,  and  screens  being  provided  for  the  cubicles  where  necessary. 
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With  doors  Removed 


6'0"-  -I- 

12  500  K,W.  Senerator.  62S0  KW.  I  nterconnector 

"'Wth  Dirrs  in  PositTon.       "  '  With  Doors  Removed. 

Fig.  24. — Back  Elevation  of  E.H.T.  Switchot?ah. 
-section  i 


s'o- 

1500K.W,  Rotary. 
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BLANK  SPLIT  CONDUCTOR  FEEDERS 
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1-Tfi.  :  5-  Key  Li.^c-.ia.m  of  CosNL-CTinMi  ok  E  H.T.  Swnriii^K.AR. 


ISA  TIRRILL  REG   CURR.  TRANS.  ON  MIDDLE  PHASE. 

VA.LOAD  INDICATOR  CURR,  TRANS. 

I6A  H6   OIL  SWITCH 

ISA  NEUTRAL  EARTHING  RESISTANCE 

HA.  DO.  OIL   SWITCH 

13 A.  5. PH.   CABLE  BOX 

12 A.  2  PH.  DO 

HA.  5 PH.  TIRRILL  REGULATOR  POTENTIAL  TRANS. 

10 A.  S.PH.  POT.  TRANS. 


9A.  H  TFU5E 

SA .  PROTECTIVE  CURRENT  TRANS. 

7 A    H3  OIL  SWITCH 

6 A    KNIFE  ISOLATING  SWITCH 

.5 A  N3  SPLIT  CONDUCTOR  OIL  SWITCH 

4 A  .  INSTRUMENT  CURRENT  TRANS. 

3  A. SPLIT  CONDUCTOR  DO  . 

2A. CABLE  EARTHING  SWITCH. 

I A   SPLIT  CONDUCTOR  CABLE  FEEDER. 


\I1-A 
I  ISA 
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.^The ''arrangement  of  the  extra -high-tension  gear  is  shown 
in  Figs.  22  and  23,  and  diagrammatically  in  Fig.  25. 
It  will  be  seen  that  the  cubicles  have  been  arranged  in 
two  banks,  the  top  floor  containing  the  oil  switch  only,  the 


Pig.  26. — Diagram  or  Connections  of  12,.5(10  kw.  Generatok  and 
TiRBiLL  Regulator. 
Viewed  from  Engine  Room.    Front  View  of  Panei,. 

middle  floor  the  bus  bars,  isolatiBg  switches  and  instrument 
transformers,  while  the  basement  is  reserved  for  future  bus 
bar  reactances  with  the  necessary'switchgear  ;   also  earthing 


resistances  and  isolating  switch  pedestals  for  same  and  tor 
outgoing  cables. 

The  oil  switches  are  of  the  makers'  motor-operated  H  type, 
similar  to  those  already  installed  in  many  of  the  largest  power 
statinos  in  this  country. 

Duplicate  bus  bars  are  provided,  the  selector  switches  for 
these  being  operated  by  means  of  handles  externally  to  the 
cells.  An  indicating  lamp  at  the  selector  switch  handle  indi- 
cates the  position  of  the  main  oil  switch. 

The  'bus-bars  themselves  are  carried  on  duplicate  insulator 
supports  of  special  design  to  ensure  that  there  is  no  possibility 
of  any  movement  of   the  bus  bars  in  the  event  of  a  very  bad 


CABLE  BOX 


nArt£5  CONTACT  0/J  CONTACT 


MASTER  FINGER  MAffF.1  CONTACT  Oft 


OUAtNG  THE  OPEN/NG  S  CWS/NC  STfiOHES 


Fig.  27. — Diagram  ofC'onxectioxs  ofE.H.T.  Split  Feeder  vikwed 
FROM  Engine  Room.     Front  View  of  Panel. 

short  circuit  taking  place  on  the  system.  This  type  of  support 
also  allows  for  any  busbar  expansion. 

The  feeder  oil  switches  are  all  duplicates  of  one  another  and 
are  arranged  with  split  contacts,  suitable  for  working  with  the 
protective  gear  for  split  conductor  feeders.  In  addition  to 
split  conductor  protection,  on  each  feeder  a  definite  time  limit 
relay  is  provided  to  ensure  that  in  the  event  of  excessive  over- 
load the  feeder  shall  be  isolated  after  a  defuiite  time  has 
elapsed. 

Each  generator  equipment  is  pro\aded  with  circulating 
current  protective  gear  in  coujimction  with  automatic  field 
circuit-breakers,  an  earthing  resistance  of  suitable  capacity 
with  oil-immersed  isolating  switch  ;    a  load  indicator  and  an 
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emergency  trip  jjedestal  at  the  turbine  stop  valve  to  trip  the  For  the   boiler-houso  auxiliaries  and   coal-handHug  plant, 

generator  oil  switch.  power  is  taken  by  means  of  two  feeders  to  two  separate  dis- 

The  control  boards  consist  of  black  enamelled  slate  panels.  tribntion  boarils  installed  in  a  sub-station  between  the  two  _ 

The  generator  control  panels  and  equipments  are  arranged  as  boiler  houses,  one  board  feeding  the  auxiliaries  for  one  boiler 


SrnCHRONIilNO  PIUAR  N°t 

?  8000-O-8OOQ 


^J 


SYNCHRONISING  PILLAR  N^2 
8000  0  8000  <:  "} 


VtV 


W^'-'^' 


6600-1/OLT  3-PHAie. 
SO-CrCU  BUSBARS 


Q 


a 


GENERATOR  GENERATOR 

1'"IG.    28. DlACiRAM    OF    COXNECTIOXS    OF    SYNCHRONISING     ARRANGEMENT 


one  board  ;  the  feeder  control  panels  are  arranged  as  a  separate 
board  and  in  a  semi-circle  facing  the  generator  control  board, 
as  indicated  in  Fig.  21. 

A  duplicate  synchronising  equipment  is  provided,  and  a 
Tirrill  regulator  has  also  been  installed  with  each  alternator 
equipment.      The  alternator  exciter  field  rheostats  are  elec- 
trically operated. 
S]-)iagranis  of  connections  are  given  in  Figs.  2.5-28. 

The  direct-current  supply  for  operating  the  oil  switches, 
indicating  lamps,  Arc,  is  taken  from  a  2.50  ampere-hour  second- 
ary battery,  which  is  reserved  for  thia  purpose,  and  for  a  certain 
portion  of  emergency  station  lighting. 

The  auxiliary  plant  will  be  supplied  from  two  1,500  kw., 
500  revs,  per  min.,  six-phase  rotary  converters  (also  by  the 
British  Thomson -Houston  Company,  Ltd.),  in  conjunction 
with  ^\'estingho^se  transformers,  stepping  down  from  6,600 
volts  three-phase  to  a  direct-current  voltage  of  460/520.  By 
a  system  of  change-over  switches  the  same  machines  may,  in 
case  of  need,  be  ivtilised  on  the  traction  feeders  at  520/600  volts. 

The  supply  from  the  above  two  1,.500  kw.  rotary  converters 
is  distril)uted  from  the  main  distribution  board,  consisting  of 
16  panels.  This  is  installed  in  the  converter  annexe,  as  pre- 
vioiusly  mentioned.  With  this  arrangement  it  will  be  possible 
to  keep  the  supply  of  power  for  auxiliaries  entirely  separate 
from  the  old  generating  station  direct-current  system  if 
necessary.  This  board  (seen  in  Fig.  30)  distributes  power  for 
the  whole  of  the  auxiliaries  in  the  engine  room  and  boiler 
houses,  the  cable  connections  being  shown  in  Fig.  29. 


[Fio.  29. 


-View  showing  the  Cables  from  the  Main  Distributic; 
Board  to  Auxn-iARY  Plant. 


house  and  one  board  feeding  the  auxiliaries  for  the  other  boiler 
house.     Each  board  consists  of  seven  panels. 

Motor-control  panels  for  the  whole  of  the  auxiliaries  are 
placed  as  near  as  possible  to  their  respective  motors. 
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The  board  is  also  provided  with  a  second  set  of  bus  bars  and 
-an  interconnector  to  the  old  generating  station,  so  that  d;rect- 
n'.irent  power  can  be  exchanged  at  any  time. 

(Jhadburn"s  ship  telegraphs  and  Graham  loud-speaking  Navy 
tele])hones  are  provided  between  the  control  room  and  each 
-turbo-alternator  and  boiler  house,  while  a  s3rsetm  of  automatic 
telephones  is  being  provided  between  all  departments. 

A  inotor-driven  air-compressor  is  provided,  consisting  of  a 
torizontal  single-stage  unit  capable  of  delivering  82  cubic  ft.  of 
free  air  per  minute  to  a  pressure  of  80  lb.  per  square  inch  when 
running  at  a  speed  of  185  revs,  per  min.  This  is  coupled  to  a 
2!  H.P.  B.T.-H.  motor.  A  main  air  pipe  is  run  from  this  unit 
t.)  certain  fixed  points  in  the  station,  flexible  hose  connections 
lieing  provided  at  these  points  for  local  use. 
p)  The  whole  of  the  cables  for  the  station  are  of  Messrs.  Callen- 
der's  Cable  &  Construction  Company's  manufacture,  the 
extra-high-tension  cables  between  the  alternators  and  the 
switch  being  special  flexible  single-core  cables  erected  in  rein- 
ioici'd  concrete  supports  fixed  to  the  building  structure.     Each 


The  units  have  been  distributed  to  secure  a  uniform  distri- 
bution of  light  with  maximum  efEcienc}^ 

The  source  of  supply  is  from  a  230-volt  two-wire  direct- 
current  57-5  kw.  motor-driven  generator,  with  the  e.xception 
that  a  percentage  of  the  lighting  of  the  whole  of  the  buildings  is 
permanently  connected  to  the  250-ampere  tripping  battery 
mentioned  above.  This  set  is  equi])ped  with  booster,  and  driven 
by  a  115  H.P.  B.T.-H.  motor.  In  addition,  the  whole  of  the 
lighting  circuits  can,  at  will,  be  thrown  by  means  of  change- 
over switches  on  to  this  battery  in  case  of  emergency. 

One  of  the  special  features  of  this  lighting  installation  is  the 
great  height  at  which  the  lighting  units  in  the  engine  room  are 
suspended,  the  reflectors  being  designed  in  order  to  concen- 
trate all  available  light  on  to  the  plant  at  the  floor  level. 

Interconnector  Transformers. 

The  voltage  of  the  existing  station  is  3,300,  whilst  the  volt- 
age of  the  new  station  is  6,600.     To  enable  an  output  of 


FlO.   30. \  IKW   SHOWING   THE   AlMl.I  VKV 


AT  THK  EMI   ul'    THE  lUiTAKV  CoNVEKTEK  ANNEXE. 


^•llpl.ort  is  provided  with  a  porcelain  tube  in  the. centre,  the 
cables  being  sei^arated  from  each  other  by  means  of  a  spreader. 
Epch  support  carries  three  cables,  the  number  of  cables  per 
])]ia:e  for  the  12, .500  kw.  turbine  being  two  of  0-8  sq.  in.  section, 
and  for  the  30,000  kw.  turbine  four  of  0-9  sq.  in.  section,  while 
1  li-  neutral  in  each  case  is  one  0-8  sq.  in.  The  cables  are  paper- 
in  riated  and  lead-covered. 

The  remaining  e.xtra-high-tension  cables  in  the  station  are 
or  the  three-core  paper-insulated  lead-covered  type,  and  the 
low-tension  cables  for  auxiliaries  are  twin  or  multi-core  V.I.E. 
with  single-wire  armour. 

The  whole  of  the  lighting  installation  has  also  been  carried 
nut  by  the  British  Thomson-Houston  Company,  Ltd.,  employ- 
ii'g  principally  half-watt  lamjis  in  conjunction  with  their 
M  mdard  '"  Mazdalux"'  reflector  and  lantern  units  to  meet  the 
ililH(ulties  which  are  fouid  in  a  building  of  this  type  and  size. 


5,000  kw.  to  be  interchanged  between  the  existing  and  the 
new  station,  four  Ferranti  single-jjhase  transformers  are  in- 
stalled in  the  basement  under  the  rotary  floor.  The  trans- 
formers are  of  the  makers'  standard  oil-immersed  self-cooled 
double-wound  core  type  enclosed  in  plain  tanks  having  external 
cooling  tubes.  The  transformers  have  to  step-up  or  step-down, 
three  transformers  to  form  a  three-phase  unit  with  one  trans- 
former as  spare. 

Each  transformer  has  a  capacity  of  2,085  k.v.a.,  with  a 
temperature  rise  of  45°C.,  and  is  capable  of  withstanding  an 
overload  of  10  per  cent,  continuously,  25  per  cent,  for  seven 
hours,  50  jjer  cent,  for  half-hour  and  100  per  cent,  momentarily 
without  undue  heating. 

The  high-tension  winding:,  are  connected  in  delta  and  the 
low-tension  in  star,  with  the  neutral  ix)int  brought  out.  The 
cases  are  mounted  on  rollers  to  facilitate  moving. 
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Dessaner's    High-Tension    Transformer, 


By    K.    VAI.TKli. 


In  work  coanected  with  Riiiitgeii  rays  ver\-  high  pressures  are 
required,  even  higher  than  200,000  volts.  This  arises  specially  in 
medical  work,  when  studying  deep-seated  maladies.  In  cases  of 
this  kind,  the  ordinan-  fonns  of  constructing  inductors  and  trans- 
formers are  not  sufKcient.  This  has  led  to  Dessauers  method, 
which  was  worked  out  in  the  Frankfort  I'nivereity  and  in  the 
laboratorj-  of  the  Veifa  works.  It  consists  of  a  plan  by  which  the 
liigh-tension  stresses  are  so  controUed  that  they  are  removed  to  a 
position  where  they  can  be  safely  dealt  with.  In  this  way  a  safe 
stress  on  the  dielectric  is  always  maintained. 

in  Rontgen  ray  ^^•ork  there  are  t^^•o  usual  forms  of  transfonner^ 
viz.,  that  «-ith  closed  and  that  mth  open  iron  core.     With  an  open 


insulating  tube,  and  this  affects  the  durability  of  the  tube.  If  this 
space  is  soUdified  jby  |X)uring  in  some  fused  insulating  material, 
this  does  not  improve  matters,  as  the  stresses  are  displaced  towards 
the  secondaiy  coil.  In  either  case  the  insulating  tube  breaks  down 
in  the  course  of  time.  The  critical  pressure  at  which  this  destructive 
action  of  the  glow  currents  arises  is  about  70,000  volts  ;  but  below 
this  pressure  transformere  of  this  kind  work  perfectly  well.  Accord- 
iig  to  the  records  of  tlie  Veifa  woi-ks  at  Frankfort.  6.5  per  cent,  of 
the  transfonners  ^hich  break  down  owe  their  coUapse to chscharges 
at  the  end  of  the  windings. 

With  transformers  with  closed  iron  cores  the  conditions  are  rather 
different  ;  they  are  mostly  filled  with  oil.  The  necessary  distance 
from  the  iron  yoke  and  the  high-tensioii  winding  is  only  to  be  ob- 
tained by  increasing  the  cUmensions.  The  difficulties  are  very  great 
with  spark-gaps  of  30  cm.  or  40  cm.,  and  they  can  be  overcome  only 
at  great  cost.  Certaiiily  a  discharge  tluough  the  oU  does  not  pro- 
duce such  bad  results  ;  if  the  transfonner  is  switched  oS  at  once,  it 
can  be  used  again  m  a  few  seconds.  It  is  quite  jMSsible  that  the  dis- 
charge may  have  deteriorated  the  quality  of  the  oil  ;    but  in  many 
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Fig.  1. — TiiK  Di.stricution  of  the  Potemiai.s  on  \'Aiuors  Pyste.ms. 


Y  III.  2. — The  l)I^■n;^u'Tlll^■  (ir  Toticntial  hn  Dessau kk's  Svsiem. 


iron  core  the  separate  wituling  elements  on  the  higli  tension  side  are 
separated  from  one  another  by  specially  prepared  tUscsJof  presspahn. 
The  distance  of  the  secondare'  w  nding  from  the  iron  core  mcreases 
as  the  pressure  rises  towards  the  ends.  The  primaiy  winding  is 
enclosed  in  a  thick  insidating  tube  of  vulcanite  or  impregnated 
paper.  Between  the  walls  of  the  tube  and  the  primary  ^\inding 
there  Ls  an  air  space  for  cooling  and  other  purj)0.ses.  The  whole  of 
the  secondary  winding  is  filled  with  a  fused  insulating  material  ;  in 
order  to  remove  moisture  and  air  this  is  dried  and  cooled  under  a 
vacuum.  Small  air  bubbles  do  no  harm,  but  if  they  are  several 
miUimetres  in  diameter  they  become  so  hot  under  the  glow  discharge 
that  the  insulating  mass  gets  fused ;  but  this  does  not  happen  if  the 
bubbles  are  less  than  1  mm.  in  diameter.  A  further  loss  from  glow 
discharge  takes  place  in  the  air  space  between  the  iron  core  and  the 

•Abstract  of  an  article  in  tlie  "  Elektroteehnische  Zeitsehrift,"  Nos 
38  and  39,  191S. 


cases,  the  discharge  passes  between  the  coils  and  then  serious  dam- 
age may  be  done  ;  this  arises  because  the  oil  does  not  thoroughly 
penetrate  through  all  the  wmdings. 

I^t  us  now  consider  the  Dessauer  .system.  In  the  normal  high- 
tension  transformer,  the  iron  yoke  and  the  primaiy  winding  should 
be  at  the  potential  of  the  earth.  The  liighest  difference  of  potential 
is  between  the  ends  of  the  high-tension  winding  and  the  iron  yoke. 
In  the  most  favourable  cas?  with  a  terminal  voltage  of  x.  kilovolts,. 
tlie  stresses  are  so  distributed  that  at  both  ends  of  the  winding  there 
is  a  pressure  of  .i/2  kilovolts  to  earth.  There  is  no  advantage  in 
joinmg  several  transfonners  in  series.  This  can  be  seen  diagram- 
nxatically  in  Fig.  I ,  a  and  b.  Through  an  unsymm.etrical  system  of 
earthing  the  stress  on  the  imgroimded  end  is  doubled.  An  appa- 
rent advantage  arises  from  the  method  shown  in  Fig  1  at  c.  Here  a 
part  of  the  transformation  ratio  takes  place  in  H  and  the  other  part 
in  7',  but  as  Twas  a  contiiuious  iron  core,  the  stresses  are  actually 
the  same  as  in  o  and  6. 
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i^et  us,  ho^^eve)■,  suppose  tliat  it  might  be  possible  to  transfer  tlie 
•electric  stress  or  a  jjortion  of  it  to  another  transformer,  so  that  the 
original  high-tension  transformer  takes  very  little  of  it  ;  then  it 
might  be  possible  to  safeguard  the  insulation.  Fig.  1  shows  such  an 
arrangement  at  d.  There  are  two  high-tension  transformers,  Tj  and 
?';,  and  two  stress  transfonners,  //,  and  //j-  The  primary  windings 
of  the  two  latter  transfonners  are  in  series,  as  also  the  secondaiy 
windings  of  the  two  high-tension  transfonners,  which  are  earthed 
at  their  middle  point  c  Let  us  suppose  the  secondarj  voltage  to  be 
KM)  kv.  ;  thus  a  is  50  kv.  above  earth,  and  b  the  same  amount  below. 
Let  us  now  suppose  the  middle  points  of  the  high-tension  windings  e 
and  d  to  be  joined  to  the  corresponding  points  on  the  primary  wind- 
ings of  the  high-tension  transformers.  Then  each  of  these  primary 
■windings,  as  well  a.s  the  secondary  windings  of  the  stress-trans- 
formere,  which  are  connected  to  them,  have  the  potentials  of  the 
points  d  and  e.  The  distribution  of  the  pressures  is  shown  in  Fig.  1 
at  d.  In  the  present  case  c  is  at  the  potential  of  earth.  The  points 
d  and  e,  as  well  as  the  primary  w  indings  of  the  high-tension  trans- 
formers, and  the  secondary  windings  of  the  st ress  transfonners,  are 
25  kv.  above  or  below  earth.  The  end  of  the  high-tension  windings 
at  a  and  b  are  50  kv.  above  or  below  earth,  but  differ  only  by  25  kv. 
from  the  corresponding  primary'  winding  and  the  iron  core.  The 
ma.ximtmr  stress  is  thus  only  25  kv.,  the  total  pressure  being  sup- 
posed to  be  100,000  volts. 

This  advantage  is  obtained  at  the  cost  of  two  stress  transformers, 
and  a  double  system,  of  transformation.     The  energy-loss  in  trans- 


formers is  generally  a  veiy  small  {x>rcentage,  and  matters  little  in 
this  case,  especially  as  the  loss  through  glow  discharge  is  avoided. 
The  cost  of  the  stress  transformers  is  very  small  ;  they  can  be  w  ound 
with  a  few  turns  of  thick  wire,  a  closed  iron  yoke,  and  oil  insulation. 
Seeing  that  the  stress  in  the  liigh-tension  transformer  is  halved,  its 
cost  will  be  more  than  halved.  Consequently  the  new  system  is 
very  little  more  expensive  than  the  old  for  moderate  voltages,  and 
on  very  high  voltages  it  is  cheaper  ;  there  is  no  comparison  from  the 
point  of  view  of  safe  working. 

A  further  decrease  in  cost  can  be  brought  about  by  using  a  third 
transformer,  because  then  a  third  stress  transformer  is  not  needed. 
Fig.  2  a  shows  this  arrangement.  This  is  designed  for  a  total  pres- 
sure of  140  kv.,  and  the  maximum  stress  is  .35  kv.  Fig.  2  6  shows  a 
total  pressure  of  210  kv.,  which  has  no  greater  stress  between  neigh- 
bouring points  than  35  kv.  It  is  noticeable  that  this  plan  is  on  the 
lines  of  Fig.  2  a,  and  is  fitted  for  the  higher  pressure  merely  by 
adding  new  members.  The  original  members  move  outwards,  and 
their  places  are  taken  by  the  new  ones.  For  testing  purposes  this  is 
important ;  higher  pressures  can  be  dealt  with  by  already  existing 
apparatus  and  at  little  extra  cost.  In  case  of  a  breakdown  only  a 
portion  of  the  apparatus  will  be  injured  ;  and  if  the  broken  down 
portion  is  cut  out  of  action,  the  rest  is  serviceable  for  a  lower  pressure. 

The  second  half  of  the  authors  Paper  deals  with  tests  which  were 
carried  out  on  Dessauer's  system  in  order  to  detennme  the  dielectric 
and  glow  losses  and  the  no-load  currents.  This  part  of  the  Paper  is 
not  here  reproduced. 


Machine   Tools, 

Br    Sir    ALFRED    HEBBERT,    K.B.E. 


>lan.  it  has  been  trulj-  said,  is  distinguished  from  the  lower  animals, 
perhaps  more  completely  than  in  any  other  respect,  by  the  fact  that 
he  is  a  tool  user.  His  domination  over  other  forms  of  life  on  this 
planet  has  been  largely  because — although  inadequately  provided 
with  natural  means  of  asserting  his  superiority — he  developed 
-neapons  and  tools  of  a  constantly,  though  slowly,  improving  type. 
Probably  in  the  potter's  wheel  is  to  be  found  the  first  germ  of  the 
machine  tool  itself.  It  is  no  great  step  to  the  invention  of  the  first 
■crude  wood-working  lathe  ;  ))ut  the  modern  machine  tool  is  a  pro- 
duct of  comparatively  recent  times.  The  production  of  the  steam 
•engine  was  rendered  extremely  difficult  by  the  lack  of  means  for 
accurately  machining  its  parts. 

To  Maudslay  and  Whitworth  we,  as  users  of  machine  tools,  owe 
the  greatest  debt.  Maudslay  is  credited  with  the  production  of  the 
first  sUde  rest  ;  it  was  Whitworth  who,  by  his  accurate  plane  sur- 
faces, and  by  his  wonderful  progress  in  exact  measurements,  became 
the  father  of  mechanical  accuracy.  Given  the  ability  to  produce 
rea-'onably  accurate  cylindrical  and  plane  surfaces,  and  given  the 
slide  rest,  the  evolution  of  machine  tools  became  simply  a  question 
•of  time. 

The  lathe  undoubtedly  was  the  first  real  machine  tool.  It  is  of 
all  machine  tools  even  to-day  the  most  important  and  the  most 
universal.  In  direct  line  of  descent  from  the  lathe  we  find  the 
milling  machine,  the  boring  machine,  the  drilling  machine,  the 
screw  ing  machine,  the  capstan  lathe,  the  automatic  screw  machine, 
the  automatic  turnuig  machine,  the  universal  and  plain  grinding 
machine  and  the  boring  and  turning  mill.  From  the  shaping 
machine  are  descended  the  slotting  machine,  the  planing  machine 
and  the  suiface  grinding  machine.  To-day  the  machine  tool  family 
is  enormous,  both  in  range  and  in  variety. 

In  earlier  clays  the  amount  of  work  done  in  the  drawing  office  was 
relatively  small ;  now  the  draw  ing  office  is  not  only  the  "  designing  ' 
department,  but  the  '"  thuiking  "  department.  In  earlier  days  the 
drawing  office  was  called  u];on  simply  to  produce  designs  ;  but  the 
necessary  detail  involved  in  the  carrying  out  of  those  designs  was  left 
very  largely  to  the  knowledge  and  memory  of  the  foreman  and 
principal  workmen,  guided  by  tradition  of  previous  similar  work. 
When  new  machines  were  introduced,  detailed  drawmgs  of  the  most 
troublesome  parts  were,  it  is  true,  prepared  ;  but  very  usually 
machines  with  which  the  shop  had  become  familiar  were  built  from 
the  most  sketchy  tracings  on  a  scale  of  11  in.  to  the  foot.  Elaborate 
calculations  of  stresses  in  structural  work  were  made,  but  weie 
invariably  corrected  (generally  for  good)  in  the  light  of  the  mechanical 
in.srinct  of  the  proprietor. 

*  Abstract  of  a  Paper  read  before  the  North -East  Coast  Institution  of 
Engineers  and  Shipbuilders. 


There  was  a  much  narrower  choice  as  regards  materials  to-day, 
and  little  :waf('known  either  of  their  chemical  or  physical  properties. 
Foimdry  it^'^hods  were  extremely  crude,  analysis  in  its  practical 
application  to  the  foundry  being  unknown,  and  the  percentage  of 
scrap  considerable.  Blow-holes  in  castings  were  looked  upon^as 
inevitable,  and  local  hardness,  varying  in  degree  from  that  which 
the  tools  could  face  with  difficulty  up  to  that  which  they  refused  to 
face  at  all,  was  frequent.  Malleable  castmgs  of  extremely  poor 
quality  and  badly  annealed  were  used  to  some  extent  ;  steel  castings 
in  exceptional  cases  only.  Mild  steel,  mainly  Bessemer,  of  fair 
quality,  was  available  ;  but  wrought  iron  was  verj'  largely  used. 
Stampings  were  unknown.  The  only  means  available  for  hardening 
and  tempering  tools  was  the  blacksmiths'  hearth.  Heat  treatment 
and  the  accurate  determination  of  terr.peratures  was  unknown,  and 
the  only  guide  in  tempering  was  by  the  colour.  The  large  bulk  of 
the  machine  tool  equipment  was  concentrated  on,  or  under,  a  gallery, 
the  heavy  machines  on  the  aromiil  Hoor  and  some  of  the  lighter  tools 
on  the  gallery  itself.  Of  measuriui;  appliances,  there  was  nothing 
more  refined  than  a  standard  set  of  cast-iron  gauges,  which  were 
used  only  for  check  ing  workshop  gauges,  made  as  recjuired  in  cast 
iron.  The  niictometer  had  not  made  its  appearance,  but  workmen 
in  those  days  possessed  uncanny  skill  in  the  use  of  inside  and  outside 
calipers.  No  tool  room  existed.  There  were  no  jigs  or  fixtures, 
and,  m  fact,  no  small  tools  ui  the  modern  acceptation  of  the  term. 
Lathe  and  planer  tools  were  forged  to  shape,  hardened  and  tempered 
in  the  blacksmith  s  trough  and  gromid  on  a  grindstone,  which  it  was 
the  job  of  the  youngest  apprentice  periodically  to  true  up  with  a 
;^-square  file.  The  author  remembei's  no  lathe  which  could  be  relied 
upon  to  turn  out  parallel  work  without  constant  watching  and 
calipermg  ;  but  in  time  one  got  to  know  the  general  tendency  of  the 
lathe  on  which  one  was  workmg,  and  knocked  the  tool  into  the  work 
or  away  from  it  as  the  job  proceeded.  The  capstan  lathe,  the  miUing 
machine,  the  grinding  machine  and  the  gear-cutter  were  not  repre- 
sented in  the  shop  by  a  single  specimen.  The  planing  machme,  the 
shaper  and  the  file  and  chLsel  wei-e  relied  upon  for  work  that  would 
now  b^  dealt  w  ith  by  the  miUmg  machme.  In  the  absence  of  any 
knowledge  of  the  cylindrical  gruiding  machine,  all  shafts  and  spindles 
wei-e  finished  by  tlie  file,  whilst  the  job  was  revolving  in  tlie  lathe, 
and  were  polished  by  what  were  known  as  emery  clamps.  These 
^^  ere  similar  to  exaggerated  nutcrackers,  made  of  wood  with  a  leather 
strap  to  act  as  a  jomt.  As  no  gear-cuttmg  machinery  was  available, 
all  gearing  was  of  necessity  cast,  usually  from  wooden  patterns. 

To  those  accustomed  to  the  many  refinements  and  conveniences 
of  today,  it  may  appear  that  the  lot  of  workmen  who  had  to  struggle 
to  produce  creditable  results  under  such  conditions  was  a  sad  one  ; 
but  the  very  lack  of  appliances  and  of  adequate  machine  tools  did. 
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in  some  degree,  act  as  a  sliimilus  to  the  inpenuity  and  resource  of 
the  workmeii.and  resulted  in  the  production  of  an  all-round  mechanic. 
Doubtless  there  are  many  familiar  ^vith  the  difficult  workshop  con- 
ditions of  30  years  ago,  and  who  have  watched  the  great  advances 
that  have  taken  place.  \ye  should  acknowledge  our  indebtedness 
to  the  United  States  for  much  of  our  progress  in  machine  tool  pro- 
duction and  in  workshop  methods.  American  tool  builders  were 
stimulated  to  a  great  extent  by  the  high  level  of  wages.  When 
labour  is  expensive,  employers  cannot  afford  to  waste  it.  The  intro- 
duction of  American  machine  tools,  developed  under  the  special  con- 
ditions obtaining  in  that  country,  has  been  of  great  .service.  Any 
policy  which  would  tend  to  make  it  difficult  or  unduly  costly  for 
BritLsh  machine  tool  u.sers  to  obtain  the  best  machine  tools,  wherever 
produced,  would  be  as  short-sighted  as  the  taxation  of  raw  material. 
Kepetition  work  was  fir.st  seriously  developed  in  the  manufacture 
of  small  arms  and  of  se^^ing  machines.  The  manufacture  of  small 
anus,  requii-ed  in  ver\-  great  quantities  and  \\  ithout  change  in  design, 
permits  the  system  of  interchangeable  production  to  reach  its  highest 
development.  Each  operation  is  jierformed  on  a  machine  specially 
set  up  for  that  operation,  ajid  used  for  no  other  jmrpose,  this  leading, 
of  course,  to  great  simplicity  as  regards  each  individual  operation, 
but  making,  on  the  other  hand,  the  greatest  demands  on  the  skill 
of  the  tool  designer,  toolmaker  and  gauge  maker,  and  of  the  inspecting 
statl.  In  England  the  early  importation  of  American  machine  tools 
soon  demonstrated  that  there  was  a  market  here  for  machinery  of 
this  class,  and  their  introduction  had  a  valuable  educative  effect  both 
on  machine  tool  users  and  on  the  English  machine  tool  trade.  In 
this  countr\'  the  bicycle  trade  did  much  for  the  advancement  of 
workshop  practice  and  of  workshop  equipment,  and  in  this  field 
British  makers  were  for  a  long  time  in  advance  of  America.  The 
motor  car  industry  afforded  another  great  incentive  to  machine  tool 
designers  and  makers. 

The  discovery  of  high-speed  tool  steel  marked  an  epoch  in  machine 
tool  design.  For  years  the  limiting  factor  in  the  metal  moving 
capacity  of  machine  tools  had  been  the  endurance  of  the  carbon  steel 
cutting  tool,  which  failed  by  softening  and  losing  its  cutting  edge 
whenever  heated  by  the  friction  of  the  cut  sufficiently  to  draw  its 
temper.  The  ne«-  .self- hardening  steels  at  once  changed  the  limiting 
factor  to  the  machine  tool  itself.  The  immediate  re.-iult  was  the 
scrapping  of  machine  tool  patterns,  and  the  production  of  new  designs 
embodying  much  greater  weight  and  stiffness,  accompanied  with 
enormously  increased  powej.  .\  further  development  was  a  radical 
change  in  headstock design.  Theall-gearedheadstockwasintroduced 
to  give  greater  torque  at  high  speeds  and  a  larger  range  of  speeds, 
and  this  soon  demonstrated  that  much  better  gearing  was  needed. 
Thus  we  get  the  completely  covered  gearing,  running  in  an  oil  bath, 
making  for  quietness,  durability  and  safety  to  the  workman. 

The  same  ideas  of  power,  convenience,  safety  and  quick-changing 
facilities  spread  very  rapidly  through  the  whole  range  of  machine- 
tool  design,  and  were  applied  not  pnly  to  main  drives  but  to  the  feed 
motions.  Of  great  importance  also -has  been  the  general  introduction 
of  electric  power  transmission.  When  first  introduced,  the  failures 
and  difficulties  inseparable  from  any  revolutionary  innovation 
rendered  the  general  adoption  of  electric  driving  slow  and  tedious  ; 
but  the  constant  improvement  in  electrical  producing  and  distributing 
plant,  and  in  the  electric  motor  itself,  has  caused  an  immen,se  exten- 
sion in  electrical  driving  ;  in  fact,  it  would  be  exceptional  to  find  any 
engineering  works  of  importance  to-day  in  M-hk-h  electrical  power 
distribution  was  not  in  use.  The  general  trend  of  experience  has 
been,  so  far  as  the  smaller  types  of  machines  are  concerned,  towards 
group  drivmg  by  electric  power.  This  reduces  the  number  of  motors 
required  and  enables  a  group  of  small  machinery  to  be  nm  with  a 
smaller  total  motor  horse-power.  On  larger  machines  it  is  desirable 
for  individual  motors  to  be  used  ;  in  many  cases  motors  are  incor- 
iwrated  in  the  design  of  the  machine,  and  this  again  has  led  to  many 
modifications  in  order  to  adapt  the  machine  more  completely  for 
electrical  driving.  One  advantage  of  the  individualelectrical  drive  in 
the  case  of  large  machines  is  the  facility  offered  for  placing  the 
machines  in  the  most  convenient  situations  irrespective  of  their 
distance  from  the  power  station,  and  also  of  so  disposing  them  as 
to  be  sen-ed  efficiently  by  cranes  without  the  interference  of  Ijclts 
and  countershafts.  In  certain  classes  of  machines  the  tendency 
is  to  go  beyond  the  mere  driving  electrically,  and  to  introduce  in 
addition  electric  controls.  This  is  well  exemplified  in  tlic  latest 
designs  of  planers,  and  the  future  will  see  further  an:dilarge  devolo])- 
ments  in  this  direction.  Interesting  work  has  also  been  done  in  the 
direction  of  hydraulic  control  of  the'various  motions  of  machine  tools. 
So  far,  work  in  this  direction  has  been  largely  experimental.  Another 
interesting  development  of  comparatively  recent  times  has  been  the 
introduction  of  optical  methods  into  the  more  refined  classes  of 
precision  machinery  in  connection  with  the  production  of  accurate 
screws  and  the  reading  of  dose  measurements. 


^  The  machine  tool  trade  was  much  affected  by  the  war,  but  it  was 
spared  the  complete  dislocation  which  so  many  other  branches  of 
engineering  suffered  through  the  necessity  of  changing  entirely  the 
nature  of  their  output.  At  the  first  declaration  of  war  there  was  a 
curious  lull  in  the  demand  for  machine  tools  ;  but,  when  every  existing 
shell  plant  became  occupied  to  its  utmost  capacity  day  and  night,, 
it  was  realised  that  further  increases  in  shell  production  could  b» 
effected  only  as  additional  machine  tools  became  avai'able.  Much 
valuable  work  was  obtained  from  many  firms  who  abandoned  their 
own  regular  trade  in  order  temporarily  to  make  machine  tools,  ;nd 
in  many  instances  with  great  success.  Large  quantities  of  machinery 
were  al'io  imported  into  the  country  from  abroad,  particularly  fiom' 
America,  though  some  useful  machinery  was  obtained  from  Switzer- 
land, Scandinavia  and  from  Spain.  Ultimately  steps  had  to  be  taken' 
to  arrange  for  the  manufacture  of  machine  tools  by  American  engi- 
neering firms  who  v,ere  not  machine  tool  makers.  In  many  ca.'ea 
machines  were  built  to  British  designs.  Finally,  even  after  a  pei  iod 
was  reached  when  no  further  anxiety  was  felt  in  respect  of  shell' 
making  plant,  there  arose  a  great  demand  for  other  types  of  machine 
tools  required  for  motor  transport  work,  for  aeroplane  work,  for 
the  building  of  tanks,  for  gauge  making,  for  optical  work  and  for 
shipbuilding,  &c. 

All  this  war  activity  has  had  its  effect  on  machine-tool  production 
and  machine-tool  producers  and  users.  Great  attention  has  leen 
concentrated  on  efforts  to  secure  cheap  and  rapid  production  in  spite 
of  the  many  difficulties  due  to  shortage  of  labour  and  to  other  causes,. 
In  the  production  of  accurate  screw  gauges  alone  much  valuable 
progress  has  been  made  which  cannot  fail  to  have  a  wide  reaching 
effect  in  engineering  generally.  But  with  the  cessation  of  hostilities 
and  the  cancellation  of  Government  orders  conditions  are  changing. 
Great  masses  of  engineering  plant  have  been  thrown  idle  at  least 
temporarily,  and  a  good  deal  of  time  must  of  necessity  elapse  before 
useful  work  is  founcl  for  all  the  available  producing  capacity.  Manu- 
facturing concerns  are  now  compelled  to  turn  their  energies  to  the 
satisfactory  employment  of  their  resources  on  work  rec{uired  for 
ix-^eful  purposes.  This  involves  new  designs,  new  patterns,  new 
tools — jigs  and  fixtures,  new  selling  organisations,  and,  most  difficult 
of  all,  new  relations  with  labour. 

Some  consideration  may  well  be  given  to  the  general  effect  of  the- 
modem  machine  tool  on  labour.  The  advent  of  mechanical  methods 
into  the  textile  and  similar  trades  gave  rise  to  the  wildest  appre- 
hension on  the  part  of  the  hand-loom  weaver  that  his  livelihood 
would  be  taken  from  him,  and  the  introduction  of  labour-saving 
machine  tools  gave  rise  to  similar  misgivings.  But  in  both  instances 
the  ultimate  effect  was  largely  to  increase  both  the  demand  for  labour 
and  the  amount  of  its  individual  earnings.  Besides  the  large  numlier 
of  highly-skOled  workers  required  for  the  jiroduction  of  the  machine 
tools  themselves,  improved  tools  and  methods  created  an  e\er- 
growing  demand  for  labour,  and  led  inevitably  to  a  steady  incixase 
in  wages.  Even  before  the  war  the  earnings  of  a  competent  woi-ker 
A\'ere  in  many  cases  at  least  twice  as  great  as  those  of  his  predecessor-' 
of  2.5  years  ago,  and  it  has  been  rare  for  a  really  competent  workman 
to  suffer  unemployment.  Xow  a  new  class  of  labour  has  in  fact  been- 
created.  The  tool  maker,  the  jig  maker,  the  inspector,  the  machine 
tool  charge-hand,  the  machine  tool  demonstrator,  the  process  sette'-- 
and  the  rate  fixer  have  all  been  brought  into  being  by  the  modern 
machine  tool  in  its  application  to  mass  ]jroduc.ion.  This  class  of 
lalxiur  has  been  recruited  from  the  mni-e  intelligent  and  thouglitful' 
among  the  rank  and  file.  It  is  highly  paid,  and  enjoys  many  opjtor- 
tunities  of  improvement  and  promotion  to  more  important  respon- 
sibilities. The  machine  tool  maker  is  constantly  confronted  by 
instances  in  which  expensive  machine  tools  are  bought  and  installed, 
and  from  which  the  user  does  not  reap  the  full  measure  of  benefit 
which  the  tools  are  capable  of  giving.  The  future  is  full  of  oppor- 
tunity for  the  aristocracy  of  labour  in  so  controlling  the  selection, 
the  setting  up  and  the  running  of  modern  tools  as  to  justify  the 
capital  expended  in  their  purchase. 
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Technical    Research — The   Man   and  the  Job. 


BY    A    fORRESPONDEXT. 


Ha\ing  just  returned  from  Rubleben,  where  one  could  study 
at  leisure  (with  much  misgiving)  the  journalistic  trumpeting 
of  England's  awakening  to  the  importance  of  industrial  re- 
search, I  want  to  let  myself  go  on  this  very  important  but 
well-worn  subject.  We  had  ample  time  to  compare  notes  and 
discuss  the  matter  there,  and  most  of  us  knew  Germany  well. 
3Iany  of  us  had  drifted  over  there,  years  before,  to  remain 
because  our  services  were  desired,  valued,  and  well  paid  there  ; 
most  particularly,  however,  because  we  found  that  the  heads 
of  the  firms  we  had  to  deal  with  had  a  full  comprehension  of 
our  point  of  view  and  type  cf  mind,  .\fter  all,  none  of  us  had 
foreseen  that  the  work  we  had  done  would  one  day  be  an  asset 
for  an  enemy  of  our  country.  As  the  matter  stood,  the  in- 
ventions we  had  made,  and  the  factories  we  had  built,  were 
verv  decidedlv  assets.  We  had  a  grievance  against  England, 
therefore,  for  not  having  kept  us  at  home.  Nor  did  we 
promise  ourselves  any  great  good  fortune  upon  our  return  at 
the  end  of  the  war.  For  we  felt  somewhat  doubtful  whether 
the  ■■  will  to  research  "  in  England  would  survive  a  \actorious 
war,  and  quite  certain  that,  if  it  did,  all  the  wrong  people 
would  get  the  direction  of  research,  while  we  (by  hypothesis 
the  right  ones)  wouldn't  have  the  ghost  of  a  chance. 

For  technical  research  is  a  matter  of  the  right  man  in  the 
right  place.  You  must  get  the  right  man  (and  to  do  that  you 
yourself  must  be  the  right  man  for  the  job  of  selection)  and 
you  must  make  the  place  right  for  him.  How  his  laboratory 
is  arranged,  what  it  is  paved  with,  even  how  much  money  you 
decide  to  set  aside  for  research  ;  all  these  are  quite  minor 
matters.     What  sort  of  a  man  is  the  right  man  ? 

He  is  born,  not  made.  He  has  the  creative  gift,  the  faculty 
of  seeing  new  combinations  and  possibilities  where  the  most 
accomplished  technician  without  the  gift  sees  only  known  ones. 
He  has  a  first-class  education  in  pure  science,  and  a  wide 
experience  in  works  ;  he  has  further  taken  the  trouble  to 
master  the  technique  of  business,  costing  and  selling.  Good 
if  he  has  managed  a  department  and  had  to  make  it  pay.  He 
retains  in  spite  of  all  this  so  incurable  an  interest  in  experi- 
menting that  he  is  willing  to  sacrifice  the  joys  and  emoluments 
of  managerial  power  to  it.  Not  the  man  who  is  no  use  any- 
where but  in  the  "  lab,"  but  the  man  who  prefers  the  ■"  lab  "' 
in  spite  of  prospects  of  success  in  management — that  is  the 
man  you  want.  Or  the  consultant  who  is  earning  a  good,  if 
precarious,  living  at  all  sorts  of  small  jobs,  and  taking  out 
ingenious  jsatents  which  he  has  neither  time,  means,  nor 
opportunity  to  develop  to  full  success.  Many  such  a  man 
would  be  worth  his  money  ten  times  over  to  a  firm  which 
would  tempt  him  with  salary  and  prospect  of  royalties  to  stay 
and  devote  himself  to  mastering  thoroughly  one  branch  of 
technical  work  and  being  in  the  very  forefront  of  that.  It  is 
pure  nonsense  to  represent  German  industrial  research  as  the 
work  of  dull,  i^atient,  uncreative  plodders  ;  the  kind  of 
people  a  Briton  will  not  descend  to  being.  The  men  of  ideas 
are  given  plodders  to  work  for  them,  but  a  man  of  proved 
creative  capacity  is  sought  after,  you  might  almost  say  courted. 
At  the  termination  of  the  war,  before  I  left  German}',  I  was 
ofEered  an  excellent  salary,  with  good  royalties  on  results,  and 
unlimited  means  for  research,  by  two  of  the  largest  German 
firms,  and  this  in  spite  of  my  nationality.  This  accounts  for 
the  absence  of  consultants  in  Germany  ;  they  are  offered  better 
terms  to  work  at  their  own  ideas  for  the  big  firms.  The 
German  firms  pay  the  doctors  to  keep  them  well  ;  the  English 
only  call  in  the  expert  when  they  are  driven  to  it,  and  half-a- 
dozen  totally  incompetent  persons  have  wasted  the  firm's 
money  on  trying  to  solve  the  problem. 

So  much  for  the  man.     Now  for  the  j)lace. 

How  many  firms  "  don't  put  down  money  for  experiment- 
ing "  ? — as  one  of  the  most  flourishing  wrote  nie  before  the 
war.  Answer  :  None.  They  all  experiment.  Technical 
managers  of  departments  spend  thousands  and  tens  of  thous- 
ands a  year  on  experimenting.     Only  it  is  called  by  another 


name.  Push,  business  capacity,  the  ]>ower  of  bringing  them- 
selves prominently  before  the  heads  of  the  firm,  the  power  of 
running  men,  makes  these  men  what  they  are.  So  that  the 
heads  of  the  firm,  even  if  they  have  an  idea  how  much  is  being 
spent  on  experimenting,  feel  sure  that  it  cannot  be  being 
wasted.  As  a  matter  of  fact  it  is,  very  often  indeed.  For 
want  of  a  sound  scientific  grounding,  the  excursions  of  these 
men  into  the  unknown  and  untried  are  very  often  costly 
futilities.  Even  a  special  order,  involving  c)nly  very  .slight 
departures  from  standard,  may  mean  the  pure  waste  of  many 
times  the  amount  c[uoted  from  the  office.  And  it  is  human 
nature  that  the  man  who  has  set  his  whole  ambition  on  being 
"  boss  "  would  nevertheless  like  to  add  to  his  glory  a  little  of 
the  glamour  of  the  inventor.  Of  course,  I  don't  mean  to  say 
that  managers  of  departments  never  make  valuable  inventions. 
But  I  do  mean  that  a  man  may  be  a  success  as  a  manager  and 
a  wretched  failure  as  an  inventor.  He  will  solve  problems  in 
a  costly  and  clumsy  manner,  where  the  man  of  ideas  would 
strike  out  a  new  line,  and  perhaps  add  a  permanent  profit- 
earner  to  the  firm's  catalogue. 

The  place  of  the  research  man  is  to  control  all  the  funds 
expended  on  experimenting  ;  to  have  all  the  problems  comiag 
from  outside  and  inside  put  to  him  ;  to  weigh  and  test  all 
suggested  solutions,  and  direct  the  initial  stages  of  all  innova- 
tions. He  should  be  fully  iip  in  the  costs  of  all  departments 
which  concern  him,  watching  especially  siich  items  as  repairs 
under  guarantee,  and  men  sent  out  to  put  trouble  right.  He 
brings  his  own,  and  all  other  ideas  which  come  his  way,  freely 
forward  for  criticism  by  those  who  know  the  market.  He 
reads  complaints,  and  the  travellers  drop  in  on  him  for  a  talk 
whenever  they  come  back  to  headquarters.  He  is  absolutely 
up  to  date  in  all  published  pure  and  technical  scientific  research, 
in  his  field.  In  fact,  the  final  triumph  of  the  big  firm  is  to  have 
at  its  disposal,  mere  clearly  set  out  than  in  a  scientific  text- 
book, a  mass  of  purely  scientific  information  which  the  pro- 
fessors will  not  chance  upon  for  many  years  to  come.  This 
is  the  secret  of  the  strength  of  the  great  German  chemical 
firms.  Chemistry,  as  known  to  the  most  learned  professors, 
is  hopelessly  out  of  date  as  measured  by  their  archives.  That 
involves  a  stal!  of  men  of  university  training  doing  research 
under  the  direction  of  the  man  of  ideas.  An  American  com- 
pany took  a  j'oung  Englishman,  part  owner  of  a  business 
here  which  he  had  worked  up,  author  of  valuable  patents  and 
at  the  same  time  of  Royal  Society  Papers,  and  gave  him  £3,000 
a  year  to  run  a  research  lab,  with  20  men  doing  pure  science, 
and  .50  technical  research,  all  university  graduates.  Any  rich. 
enough  British  firm  could  do  the  same.  But  would  they  pick 
the  right  man  ?  With  the  wrong  man  in.  the  very  most  the 
scheme  would  do  for  the  firm  as  against  its  tremendous  cost, 
would  be  to  give  it  an  advertisement.  It  was  not  the  American 
company,  Init  some  one  person  in  that  company,  which  picked 
my  young  friend.  That  person  was  the  multi-millionaire  head, 
and  by  chance,  a  man  of  real  genius  and  personal  fascination. 
I  am  perfectly  certain  that  99  per  cent,  of  English  business 
men  would  simply  ignore  that  research  genius  if  they  met  him  ; 
because  in  no  country  in  the  world,  and  (luite  certainly  not  in 
America,  does  pure  but  skilful  bluff  succeed  with  highly-placed 
and  influential  persons  as  it  does  in  England,  And  a  man 
with  a  genius  for  research  has  usually  very  little  genius  for 
bluff,  because  the  two  things  are  mutually  antagonistic.  The 
one  is  trying  to  get  at  the  underlying  truth,  and  the  other  is 
skilfully  manipulating  appearances.  And  so  my  final  con- 
clusion is,  that,  as  long  as  there  is  a  shortage  of  paper,  there 
are  more  useful  matters  to  be  discussed  than  this  one  of  re- 
search. The  leopard  does  not  change  his  spots,  and  British 
manufacturers  will  remain,  for  good  and  for  evil,  what  they 
were  before  the  war.  Foreign  manufacturers,  on  the  other 
hand,  will  not  neg'ect  so  good  a  recruiting  ground  for  research 
workers  as  England,  under  the  increased  cost  of  li\'ing.  will: 
afford. 
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London  Decrees  in  Com- 
merce. 

It  is  sometimes  said  that  the  University  of  London  is 
slow  in  meeting  the  changing  needs  of  the  educational 
world,  and  this  has  been  felt  in  regard  to  degrees  in  com- 
merce, which  have  so  far  been  neglected.  Suchdegt-ees  are 
already  available  at  certain  other  universities,  such  as 
Birmingham  and  Manchester,  but  not  in  London.  We  are, 
therefore,  glad  to  find  that  any  such  reproach  is  to  be 
removed  in  the  \-ery  near  future,  and  that  university 
courses  in  the  subject  will  be  available  in  October  next. 

A  little  consideration  leads  to  the  conclu.sion  that  London 
Universitv  should  be  more  suited  to  handle  such  degrees 
than  any  other  university  in  the  country.  Not  only  is  it 
our  largest  university,  but  London,  as  the  commercial 
centre  of  the  world,  has  a  business  community  which 
should  maintain  such  degrees  at  a  very  high  level  and 
render  them  more  valuable  than  those  obtainable  elsewhere. 
As  to  the  importance  of  the  subject  at  the  present  moment, 
■we  need  say  very  little.  We  are  at  the  beginning  of  a 
most  strenuous  time  in  commerce,  a  time  when  it  will  be 
necessary  for  us  to  discard  -old,  time-worn  methods  which 
are  no  longer  of  value  and  to  adopt  other  up-to-date 
methods  to  enable  us  to  maintain  our  position.  Not  only 
is  it  necessarv  for  the  commercial  man  in  this  country  to 
be  thoroughly  acquainted  with  commercial  matters,  but  it 
■wUl  also  be  necessary  to  combat  an  insular  weakness, 
namely,  our  lack  of  ability  to  master  foreign  languages 
and  lack  of  appreciation  of  their  value.  It  is  not  sufficient 
for  us  to  shut  ourselves  up  in  our  own  countr}'  and  merely 
think  in  our  own  way.  It  is  necessary  to  be  thoroughly 
acquainted  with  other  languages  and  with  the  thoughts 
and  institutions  of  other  peoples. 

In  instituting  these  degrees  the  various  committees 
concerned  have  borne  in  mind,  on  the  one  hand,  the 
neces.sity  for  training  the  mind  so  as  to  give  flexibility, 
and.  on  the  other  hand,  the  need  for  acquiring  reaUy 
useful  knowledge.  It  is  useless  to  give  degrees  which  are 
merely  of  academic  value.  Althougli  the  initiative  came 
from  the  educational  side  the  wise  course  was  adopted  of 
getting  into  direct  touch  with  business  people  in  the  City 
of  London.  Thus  prominent  business  men  have  been 
closely  identified  with  the  preliminary  work  throughout. 
and  we  are  glad  to  find  that  the  line  which  has  been  adopted 
is  characterised  by  great  flexibility  and  by  a  desire  to 
include  practical  training.  For  example,  a  modern  language 
will  be  compulsory  in  all  branches,  and  not  only  will  it  be 
necessary  for  the  candidate  to  be  able  to  make  himself 
understood  in  that  language,  but  much  greater  stre.ss  will 
be  laid  upon  the  conversational  side  and  a  knowledge  of 
the  institutions  of  the  corresponding  people  than  upon  the 
philology  of  the  particular  language  selected  A  strong 
feeling  has  been  expressed  on  the  part  of  merchants  that 
young  men  should  go  into  offices  at  an  early  age  and  not 
wait  until  after  taking  a  degree  at,  say,  the  age  of  23.  In 
order  to  meet  this  requirement  many  part-time  cour.ses 
will  be  available,  so  that  candidates  can  qualify  either  by 
taking  whole-time  courses  or  part-time  courses,   as  they 


desire.  A  large  number  of  lectureships  and  scholarships 
will  be  established,  and  a  bureau  will  be  set  up  for  advising 
students  who  find  it  necessary  to  read  by  themselves.  The 
degree  of  Master  of  Commerce  will  not  be  given  unless 
the  candidate  has  passed  two  years  in  a  merchant's  office 
under  conditions  which  appear  to  have  been  satisfactory 
to  the  examining  board.  Moreover,  in  the  case  of  men 
wjio  have  been  carrying  on  war  services,  a  special  board 
will  sit  so  that  they  will  not  need  to  submit  themselves 
for  the  usual  matriculation  examination.  They  will  be 
permitted  to  submit  any  subjects  thev  desire  in  order  to 
demonstrate  their  general  standard  of  education. 

In  looking  over  the  various  reports  we  feel  a  little 
doubtful  whether  the  gi'ound  of  commercial  activity  has 
been  completely  covered.  Mention  is  made  of  Australasian 
trade,  banking,  distributing  trades,  Eastern  trade,  en- 
gineering, inland  transport,  printing,  publishing  and 
newspaper  trades,  non-ferrous  metals,  and  shipping  and 
marine  insurance,  each  of  which  have  been  considered  by 
a  sub-committee.  It  is  interesting  to  note  that  candidates 
in  the  gi-oup  of  industries  including  engineering  and  metal 
trades  will  be  required  to  show  a  knowledge  of  business 
organisation  and  scientific  management  (including  such 
subjects  as  welfare  work,  business  psychology  and  publicity), 
factory  accounting,  industrial  law,  and  a  modern  foreign 
language.  Obviously  the  effect  of  a  syllabus  of  this  kind 
is  to  enlarge  the  mental  outlook  of  the  candidate,  which  is 
all  to  the  good.  We  agree  with  Mr.  A.  J.  Balfour,  who 
remarked  at  the  Mansion  House  meeting  on  the  subject, 
that  commercial  education  is  of  immense  value.  It  is  no 
adec[uate  reply  to  say  that  education  often  turns  out 
prigs  and  pedants,  nor  to  rely  upon  the  fact  that  no  educa- 
tion in  the  world  will  make  up  for  original  deficiencies. 

We  are  glad  to  find  that  the  scheme  has  the  whole- 
hearted support  of  prominent  business  men  and  also  of 
Ministers  of  the  Government.  In  any  such  scheme  it  is 
necessary  to  have  plenty  of  initiative,  so  that  all  needs  of 
the  times  can  be  met.  This  is  to  be  effected  by  having  a 
committee  of  30  members,  10  of  whom  will  be  university 
men  and  20  will  be  business  men.  Consequently,  there 
is  no  likelihood  of  degrees  falling  into  an  academic  groove 
instead  of  being  practically  useful. 

In  launching  any  such  scheme  money  is  necessarily  an 
important  item.  We  do  not  think  there  should  be  any 
difficidty  in  this  respect.  The  sum  that  is  required  will 
be  not  less  than  £500,000.  Already,  however,  without  any 
great  effort  a  sum  of  approximately  £300,000  is  in  view. 
London  is  a  wealthy  city,  and  its  university,  especially  for 
work  of  this  kind,  should  not  be  lacking  in  funds.  We 
commend  the  .scheme  to  those  citizens  who  are  in  a  position 
to  give  adequate  support,  and  we  hope  that  they  will 
respond.  Not  onlv  will  these  degrees  be  of  gieat  utility 
to  the  commercial  world,  but  we  do  not  doubt  that  they 
will  do  much  to  clear  up  the  idea  of  what  commerce  is 
in  the  eves  of  the  general  public.  At  present,  ideas  are 
very  often  nebulous  on  the  subject.  Everyone  knows  how 
a  boy  is  to  become  a  doctor  or  a  lawyer  or  enter  some 
other  profession,  but  when  it  comes  to  commerce  there  is 
no  such  clear-cut  method  of  approach.  The  establishment 
of  these  degrees  will  do  much  to  indicate  the  route  and 
will  serve  to  attract  good  brains  in  a  direction  where  they 
will  be  needed.  Several  large  firms  already  see  the  im- 
portance of  the  scheme  and  have  expressed  themselves 
willing  to  take  gi-aduates  and  to  give  them  really  reasonable 
starting  salaries.  Undoubtedly  this  scheme  has  been 
brought  forward  in  the  proper  way,  and,  judging  by  the 
preliminaries,  we  feel  little  doubt  that  it  will  be  fully 
supported  as  scon  as  it  is  launched. 
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Electric  Welding :  Its  Theory,  Practice,  Application 

and   Economics.* 

By    H.    S.    MARQUAND. 

{Continued  from  Vol.  LXXXIL.  page  707.) 

iSummary. — In  the  present  article  tlie  author  deals  with  the  preparation  of  welds  and  then  passes  on  to  certain  properties  of  iron 
and  mild  steels  which  have  a  marked  hearing  on  the  methods  adopted.  The  welding  of  cojiper  and  copper  alloys  has  not  received 
very  much  attention,  hut  electric  welding  is  nevertheless  applicable  to  tuch  woik.     Finally,  examples  aic  given  of  various  types  of 

welding. 


Welding  of  Cast  Iron. 

Even  to-day  many  experienced  welders,  and  a  large  number 
of  engineers,  hold  the  opinion  that  good  and  reliable  welding 
of  cast  iron  is  next  door  to  impossible,  at  least  in  so  far  as 
the  art  of  to-day  is  advanced.  Nevertheless,  let  it  be  known 
that  these  only  lack  technique  and  greater  reflection.  In 
point  of  fact  the  welding  of  cast  iron  is  far  easier  than  of  all 
other  metals,  inasmuch  as,  in  the  case  of  good  workmanship, 
the  piece  repaired  is  generally  of  superior  quality  to  the  rest 
of  the  piece,  and  surely  more  than  this  cannot  be  desired. 

Considering  everything,  and  after  reflection  on  what  has 
already   been    said   upon    the    science    of   metals    and   their 
behaviour  imder  heat,  it  will  be  seen  that  the  difficulties  to 
be  overcome  are  neither  very  numerous  nor  insurmountable. 
General  Properties  of  Cast  Iron  Apropos  of  Welding. 

Cast  iron  is  a  compound  of  carbon  and  iron  in  which  the 
pioportion  of  carbon  lies  between  2  and  6  per  cent.  Cast  iron 
cannot,  we  all  know,  be  forged  or  worked,  and  in  consequence 
articles  of  this  metal  are  shaped  or  obtained  by  casting  in 
moulds. 

Commercial  cast  iron  usually  contains  from  3  to  4  jjer  cent, 
of  carbon,  which  may  be  preesnt  in  very  different  states, 
either  combined  with  the  iron,  or  dissolved  in  the  metal, 
giving  same  a  very  hard  nature  ;  or,  again,  in  the  free  state 
in  the  form  of  particles  of  graphite  distributed  in  the  mass  of 
the  metal. 

The  former  variety  is  known  as  white  iron  ;  it  is  hajd  and 
difficult  to  work. 

In  the  latter  variety  the  metal  is  soft  and  easy  to  work  ; 
it  is  known  as  grey  cast  iron. 

In  nearly  every  case  the  line  of  weld  recjuires  to  be 
worked  after  completion  of  welding,  and  hence  the  new  metal 
should  be  of  grey  iron. 

Now,  it  is  well  known  that  rapid  cooling  of  the  fused  metal 
tends  to  enhance  the  combination  of  the  carbon  with  the  iron, 
resulting  in  the  formation  of  '"  white  iron.'  On  the  other 
hand,  slow  cooling  or  reheating  tend  to  bring  about  the 
precipitation  of  carbon  flakes,  and  thus  to  produce  "  soft 
grey  iron." 

If  silicon  is  introdticed  into  the  weld  in  the  form  of  ferro- 
silicon  it  naturally  displaces  the  carbon,  combining  with  the 
iron  in  its  place,  and  forces  the  carbon  to  be  precipitated  in 
the  form  of  graphite.  Manganese,  on  the  contrary,  opposes 
the  precipitation  of  graphite  and  assists  the  formation  of 
'"  white  iron." 

Thus,  to  produce  a  soft  weld  that  can  be  filed  and  machined 
it  is  only  necessary  to  bear  in  mind  three  principles  ; — 

1.  Slow  cooling  ; 

2.  Introduction  of  silicon  in  the  added  metal. 

3.  Total  absence  of  manganese. 

The  latter  point  is  emphasised  for  the  reason  tliat  this 
clement  is  very  common  in  cast  iron  in  sufficient  cjuaiitity  to 
promote  the  formation  of  "  white  iron  "  during  the  execution 
of  the  weld. 

The  melting  ]',oint  of  cast  iron  is  alxiut  300°C.  lower  than 
the  melting-point  of  pure  iron,  being  between  1,030°C.  and 
1,200°C.  The  oxide  of  iron  formed  when  welding  cast  iron 
melts  at  about  1,300°C.  to  1.400°C.,  and  hence  is  not  easily 
dispersed  as  in  the  case  of  jmre  iron  or  steel  by  the  action  of 
the  arc.  The  oxide  forms  a  crust  or  an  agglomerate  which 
settles  on  the  surface  and  hinders  the  execution  of  a  good 
weld. 

*  All  lights  rdserved 


Obviously  this  oxide  so  formed  must  be  destroyed  by  a 
suitable  cleaning  flux.  Further,  this  oxide  tends  to  interpose 
itself  in  the  weld,  and  to  prevent  the  perfect  joining  of  the 
fused  portions  of  the  metal,  and  to  destroy  to  a  considerable 
degree  the  action  of  the  silicon. 

It  is  not  necessary  for  welders  to  prepare  their  own  flux,  as 
the  mixing  of  fluxes  is  now  done  commercially  and  expertly, 
and  they  can  be  obtained  of  suitable  compositions  for  most 
metals. 

Many  welders  are  in  favour  of  using  borax,  but  this  practice 
cannot  be  recommended,  as  borax  lacks  the  important  quality 
of  neutralising  the  decarbonisation  of  the  cast  iron  which  takes 
place,  through  oxidation.  Also  the  flux  powder  (generally 
used)  should  never  be  thrown  into  the  molten  metal  while 
welding  ;  the  filling  rod,  warmed  and  dipped  into  the  flux, 
will  provide  all  that  is  required. 

Cast  iron  is  one  of  the  worst  conductors  of  heat,  and  is  devoid 
of  elasticity  and  elongation  before  rupture.  If,  therefore,  the 
shape  of  the  piece  to  be  welded  opposes  free  play  of  the 
metal  on  heating  or  cooling,  it  is  necessary  to  foresee  in  what 
direction  contraction  or  expansion  stresses  will  cause  ultimate 
fracture. 

The  prevention  of  contraction  breaks  can  often  be  avoided 
by  locally  heating  the  piece  to  be  welded  at  opposite  points  and 
uniformly  cooling.  When  the  article  is  made  up  of  diSerent 
sections  of  metal,  or  has  heavy  bosses  or  lugs,  rims.  &c.,  it  is 
best  to  pre-heat  the  whole  mass,  execute  the  weld  quickly 
while  the  mass  is  at  a  cherry  red,  and  cool  off  very  uniformly 
and  slowly. 

It  is  most  important  tliat  all  cold  draughts  be  excluded,  as 
they  prove  extremely  troublesome. 

When  the  article  can  be  pre -heated  the  weld  can  be  done 
with  advantage  by  graphite  arc  process. 

However,  many  jobs  can  be  done  successfully  without  pre- 
heating if  the  chili  is  first  taken  off.  The  metallic  arc  is  here  the 
better  system  to  adopt,  though  thin  metal  can  often  be  best 
welded  with  the  graphite  arc,  using  anything  from  .5  to  50 
amperes,  according  to  the  delicacy  of  the  work.  Of  course, 
the  filling  rod  must  be  in  i)roportion  to  the  current  used. 

Arc  welding  can  score  over  all  other  systems  of  welding  cast 
iron  in  that,  by  means  of  the  metallic  arc  system,  work  can 
be  performed  in  any  position  relative  to  the  operator. 

In  certain  special  cases  of  heavy  sections,  a  soimd  weld  is 
rendered  more  certain  by  previously  inserting  a  few  staggered 
steel  or  iron  studs,  which  will  materially  assist  when  the  weld 
contracts  from  the  state  of  fusion. 

Unfortunately,  cast  iron  is  far  more  affected  in  its  internal 
mass  than  jDure  iron  or  steel  by  gradual  deterioration.  For 
instance,  many  cast-iron  articles  are  used  in  ]n'ocesses  which 
necessitate  their  being  frequently  heated  to  a  high  temperature. 
AVhen  this  is  done  the  cast  iron  undergoes  internal  oxidation, 
and  frequently  it  is  found,  when  preiiaring  an  article  for 
welding,  that  "the  nature  of  the  metal  Iws  been  altogether 
changed.  It  is  useless  to  try  and  weld  iron  of  this  kind,  for 
it  will  absolutely  refuse  to  be  welded. 

Cast  iron  which  has  been  constantly  subjected  to  salt  water 
deteriorates  internally,  and  the  welding  of  such  iron  is  also 
imjiracticable. 

Again,  certain  cast  irons  known  as  "  tenacious  cast  irons 
are  most  difficult  to  work,  and  in  most  cases  prove  impossible 
to  weld. 

Fortunately,  however,  these  unweldable  cast  irons  are  the 
exceptions  and  not  the  rule.     Xefertheless,  it  is  wise  to  know 
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•of  their  existence,  and  to  be  prepared  for  failures  in  the  actual 
execution  of  welds. 

THE  WELDING  OF  COPPER  AND  COPPER  ALLOYS. 

The  autogenous  welding  of  copper  and  its  alloys  has  received 
very  little  attention  up  to  the  present  day,  and,  so  far  as  the 
author  is  aware,  is  practised  very,  very  little  commercially. 
However,  copper  can  be  welded  successfully  if  its  technique 
is  thoroughly  understood  ;  and.  indeed,  excellent  results  can 
be  obtained  with  both  pure  copper  and  many  of  its  alloys. 
It  may  be  of  interest  if  a  few  facts  and  hints  are  given. 

As  is  well  known,  copper  is  a  metal  of  reddish  colour,  and 
when  fractured  it  shows  a  rose  hue.  Yellow  copper  contains 
■oxide  of  copper  in  the  dissolved  state. 

Copper  is  a  hard  metal,  tenacious,  having  a  tensile  strength 
at  ordinary  temperature  of  about  33,000  lb.  per  square  inch 
(which  rapidly  diminishes  under  the  effect  of  heat)  ;  elastic 
\ip  to  40  per  cent,  elongation  and  has  a  density  of  8-9. 

The  presence  of  sulphur,  antimony  or  lead  in  the  metal 
makes  it  brittle,  and  copper  oxide  dissolved  in  the  metal  causes 
it  to  lose  many  of  its  good  mechanical  characteristics. 

The  heat  conductivity  of  copper  is  very  high,  which  makes 
the  welding  very  difficult,  as  the  contraction  after  welding  is 
very  rapid  ;  and,  as  we  have  pointed  out,  at  this  temperature, 
the  tenacity  of  the  metal  is  very  low,  and  thus  contraction- 
fractures  along  the  line  of  weld  are  difficult  to  avoid. 

For  these  reasons,  if  possible,  the  articles  should  be  pre- 
heated to  dull  redness  before  welding  is  commenced  ;  the  final 
execution  of  the  weld  should  be  as  rapid  as  possible,  and  the 
whole  mass  slowly  cooled. 

The  line  of  weld  should  be  briskly  hammered,  taking  great 
care  that  the  metal  is  not  too  hot.  This  mechanical  treatment 
restores  the  nature  of  the  copper,  which  is  almost  destroyed 
by  the  action  of  the  heat. 

The  oxide  of  copper  formed  while  welding  is  readily  dis- 
solved in  the  molten  metal,  and  hence  a  flux  is  not  of  great 
assistance.  A  filling  rod  should  be  used  which  has  a  strong 
reducing  agent  incorporated  with  it. 

Again,  cojiper,  when  in  the  state  of  fusion,  very  freely 
absorbs  gases  which  promote  blow  holes  on  cooling.  Phos- 
phorus incorporated  in  the  welding  rod  prevents  the  absorption 
of  gases,  and,  in  addition,  acts  as  a  deoxidiser. 

Method  or  Welding. 

The  parts  to  be  welded  should  be  prepared  in  much  the  same 
way  as  that  given  for  iron  and  steel,  and  according  to  the 
methods  we  have  described  in  the  general  section  on  "  The 
Preparation  cf  Welds."" 

However,  as  copper  in  the  state  of  fusion  is  very  viscus,  it  is 
necessary  to  support  the  under  side  of  the  weld  in  case  of 
fracture  or  such  like,  or  if  a  new  part  is  to  be  built  on,  a  mould 
should  be  built  round  the  portion  to  be  built  up  to  prevent  the 
added  metal  from  running  away.  If  the  resultant  weld  is 
to  be  perfectly  homogeneous  and  free  from  blow  holes,  the 
parts  under  weld,  supporting  material  or  mould  nmst  be  very 
clean  and  free  from  organic  matter. 

We  emi)hasise  again  that  the  fusion  of  the  metal  should  not 
be  commenced  until  the  edges  of  the  weld  and  their  vicinity 
have  been  raised  to  a  hgi  temperature. 

The  welding  should  be  undertaken  with  the  graphite  arc, 
which  should  be  loiigjr  than  would  be  used  for  welding  iron, 
and  should  be  freely  played  about  the  line  of  weld  in  a  circular 
motion  to  prevent  the  burnii  g  of  the  coj)])er.  The  fusion  of 
the  part  to  be  welded  and  the  meltii  g  of  the  phosjjhuretted 
welding  lod  should  be  undertaken  simultaneously  in  a  legular 
and  continuous  operation.  The  weldii  g  icd  should  never  be 
allowed  to  be  added  in  drops. 

As  soon  as  weldir^g  is  commenced  the  completion  should 
be  attained  as  rapidly  as  possible,  takii  g  care  to  regularly 
fuse  both  the  edges,  ar.d  to  add  new  metal  in  regular  incre- 
ments ;  also  to  add  excess  metal  to  permit  of  \\orkii:g  the  line 
of  weld  afterward;. 

All  special  form.'-  of  weldirg  rods  .'hould  be  strictly  avoided, 
and  nothing  but  innc  phosplmretted  copper  should  be  used. 


The  secret  of  success  very  largely  depends  upon  the  pre- 
heating of  the  article  to  a  high  temperature,  maintaining  the 
heating  after  the  operation  and  very  slow  and  uniform  cooling- 
After  welding  and  cooling  in  this  manner,  the  line  of  weld, 
which  will  consist  of  coarse  cast  metal,  should  be  vigorously 
hammered  together  with  the  metal  adjacent  to  the  welcl, 
which,  due  to  the  high  temperature  to  which  it  has  been  sub- 
jected, is  h  ghly  crystallised.  If  the  sections  are  heavy,  the 
hammering  can  be  done  hot,  though  care  must  be  taken  that 
the  temperature  is  only  moderate. 

After  this  mechanical  treatment  the  copper  is  best  heated 
to  about  500  deg.  and  then  ])lunged  into  cold  water. 

The  author  has  had  many  welds  made  on  copper  strictly 
following  the  above  directions,  which  give  a  tensile  test  of  from 
31,000  lb.  to  33,0001b.  per  square  inch,  with  an  elongation  of 
from  20-27  jjer  cent. 

Welding  of  Brass. 
The  general  principles  and  precautions  indicated  for  the 
welding  of  copper  apply  equally  to  the  welding  of  brass. 
However,  the  welding  of  brass  is  accompanied  by  three  dis- 
tinct phenomena  which  render  the  successful  operation  a  very 
much  more  difficult  one  than  in  the  case  of  pure  copper. 
These  are  : — 

1.  Absorption  of  gases. 

2.  Volatilisation  of  zinc,  tin  or  lead, 

3.  Oxidation. 

The  welding  rod  should  be  very  pure,  and  contain  a  very 
siuall  amount  of  aluminium,  which  is  necessary  to  deoxidise 
the  welds.  A  cleaning  flux  is  again  indispensible,  which,  in 
addition  to  the  jiroperties  already  indicated,  should  have  the 
function  of  disisolving  the  alumina  jiroduced  during  the  de- 
oxidising process.  One  of  the  best  fluxes  for  copper  and  its 
alloys  is  made  up  of  a  powder  of  chloride  of  sodium,  sodium 
borate  and  boracic  acid. 

The  conductivity  of  brass  as  compared  with  that  of  copper 
is  appreciably  lower,  and  its  tenacity  when  heated  is  higher. 
These  two  facts  considerably  help  the  operation  of  welding. 

It  is  a  good  scheme  to  coat  very  thinly  the  exterior  of  the 
filling  rod  with  the  flux  before  welding,  and  tliiLS  ensure  a 
clean  and  uniform  application  of  the  rod  and  flux.  The  same 
mechanical  and  thermal  treatment  of  the  weld  is  advisable 
for  brass  as  for  copper  welds. 

Bronzes. 

Bronzes  are  alloys  of  copper  and  tin.  The  malleabilit}'  of 
bronze  decreases  with  the  increase  in  the  content  of  tin,  and 
above  20  per  cent,  of  tin  the  elongation  is  negUgible.  The  heat 
conductivity  of  bronze  is  considerably  less  than  that  of  copper, 
and  when  heated  its  .strength  almost  completely  disappears  ; 
thus,  great  care  must  be  taken  to  support  the  weld  and  not 
overheat. 

The  same  cleaning  flux  used  for  copper  and  brass  can  be  used 
for  bronze.  The  filling  rod  should  be  of  first  cla.ss  manufacture, 
and  contain  a  small  quantity  of  phosphorus  and  aluminium. 

The  best  advice  the  author  can  give  for  the  general  pro- 
cedure in  the  welding  of  bronzes  is  to  treat  them  as  cast  iron 
and  to  carefully  follow  the  directions  laid  down  for  the  welding 
of  that  metal. 

(To  he  ronlimted.) 


Electric  Rivet  Heating  in  Shipbuilding.— An  interesting 
scries  of  articles  on  the  above  subject,  by  Mr.  F.  E.  Rogers, 
has  been  appearing  in  "  Industrial  Management."  Among 
other  matters  discussed  are  the  case  of  electric  rivet  heating 
and  electric  welding.  The  Ford  engineers  have  four.d  that 
electric  heating  for  rivets,  in  particular,  gives  good  results. 
The  energy  cost  forms  only  6-6  per  cent,  of  the  total,  and  the 
saving  in  labour,  constancy  of  results,  and  ease  of  manipula- 
tion are  great  advantages.  A  feature  of  the  process  is  the  pre- 
liminary removal  of  oxide  or  scale  from  rivets,  which  is  apt  to 
cause  focal  overheating  and  burning,  and  may  also  lead  to 
rivets  working  loose.  This  (leaning  is  effected  by  agitating  the 
rivets  in  motor-driven  tumbling  barrel^■. 
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Heatinj^  and  Cooking  Notes. 


Tlie  electric-  iron,  has  long  since  been  a  popular  domestic  article 
among  consumei's  cf  electricity,  and  it  is  interesting  to  notice  that 
several  iinns  are  producing  new  patterns  of  electric  irons  amongst 
the  first  of  the  post-^^ar  products.  A  new  comer  to  the  field  is  the 
"  Xcel "  iron,  manufactured  by  a  firm  who  imtil  recently  were 
entirely  engaged  on  munitions,  and  the  whole  of  the  output  of  these 
irons  is  to  be  sold  through  the  following  firms  :  Berry's  Electric, 
Ltd..  Downs  &  Davies,  Drake  &  G'orham.  Siemens  Bros.  Djniamo 
Works,  Ltd..  and  the  Sun  Electrical  Company,  Ltd.  Other  popular 
lines  of  table  apparatus  will  follow  at  a  later  date.  The  "  Xeel  " 
iron  is  illustrated  in  Fig.  1.     It  is  well  finished,  and  tl"'  main  features 


the  iron  clamping  jjiece.     This  is  a  good  idea  with  a  view  to  standard- 
isation and  quantity  production.     The  loading  is  l^  watts. 

Another  new  pattern  is  the  ""  Revo  "  Electric  Iron,  mant f acturecl 


are  an  easily  replaceable  element  :  a  specially  designed  connector  to 
take  up  slack  in  the  flex,  and  protected  with  a  metal  housing,  a 
permanent  stand-piece  or  bracket  fixed  at  the  back  end  of  the  iron 


by  the  (!'able  Accessories  Company.  Ltd.,  Tipton,  Staffs.  Her& 
particular  attention  has  been  devoted  to  obtaining  good  point  heat^ 
Three  elements  are  employed,  one  at  each  side,  and  a  third  placed 
transversely  across  the  fiont.  The  elements  are  clamped  between 
the  sole  and  a  clamping  plate  and  the  top  surface  of  the  sole  and 
bottom  surface  of  the  clamping  plate  are  machined  to  provide  good 
thermal  conductivity.  Positive  connection  is  made  between  the 
elements  and  the  back  of  the  iron.  The  connector  is  provided  with  a 
metal  housing  and  a  spiral  wire  guard  protects  the  tlex.  A  heavy- 
gauge  wire  bridge  piece  forms  a  stand  when  the  iron  is  stood  on  end. 
Faulty  elements  can  be  quickly  replaced. 


3. — I'LEXSIM  Electric  Iku.v 


permits  the  iron  being  stood  on  end.  Strip  terminals  are  emploj-ed. 
It  is  made  in  two  weights,  5  lb.  and  6  lb.  respectively,  but  the  external 
dimensions  are  the  same  in  each  case,  the  difference  being  made  in 


The  Plexsim  IClectric  Iron,  supplied  by  Messrs.  Simplex  Conduits, 
Ltd.,  is  of  most  sturdy  construction,  a  good  feature  in  view  of  the 
rough  handling  some  irons  receive,  especially  in  blouse  factories  and 
similar  establishments.  The  element  is  easily  replaceable,  and  is 
clamped  between  a  pressure  plate  and  the  base  of  the  iron.  An 
asbestos  pad  is  employed  at  the  top  of  the  pressure  plate  to  prevent 
the  passage  of  heat  from  the  base  to  the  top  of  the  iron.  The  con- 
nection between  the  terminals  and  the  heating  element  is  positive, 
good  contact  being  obtained  by  clamping  the  connecting  strip  to  the 
terminal  stud  by  means  of  a  heavy  nut.     The  handle  is  secured  by 
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a  toll  which  goes  right  thiough  the  handle.  This  forms  a  niucli 
more  suitable  iixing  than  wood  screws,  whicli  often  work  loose. 
-Cylindrical  terminal  pins  are  used,  and  the  connector  is  provided 
with  a  metal  housing  and  a  spiral  wire  guard  for  the  Hex. 

Xew  ■■  Tricity  "  Appliancks. 
The  British  Electric  Transformer  Company,  Ltd.,  have  still  furtlier 
■extended  their  line  of  Tricity  heating  and  cooking  appliances,  and 
seem  to  he  changing  tlieir  i;olicy  of  design  from  the  extension  hot- 
plate to  a  larger  type  of  boiling  plate  in  the  form  of  a  hob.  This 
has  many  advantages  fiom  the  user's  viewpoiiit.  It  provides  a 
more-stable  and  convenient  support  for  the  cooking  utensil,  and 
various  utensils  can  be  moved  about  as  required  to  various  parts  of 
the  boiling  plate.  This  piece  of  apparatus  is  supplied  complete 
with  contiol  panel,  consisting  of  two  three-heat  switches  and  two 
'■  Zed  "  fuses.  The  top  is  ground  to  provide  good  thermal  contact 
with  the  base  of  the  ccoldng  utensils  and  measures  24  m.  by  24  in. 
It  is  mour.ted  on  a  frame  provided  with  four  feet,  and  stands  4J  in. 
hifi;h.     The  loading  is  2^  kw. 

The  "  Tricity  "  Grill  shown  in  Fig.  5  consists  of  two  sections, 
«ach  separately  controlled  by  a  three-heat  switch  and  "  Zed  "  fuse. 
The  top  is  in  one  piece,  6  in.  by  12  in.,  and  made  of  cast  iron.  It  is 
supported  by  a  sheet  steel  frame,  divided  into  two  sections  to  form 
the  two  grillmg  compartments.  Each  compartment  is  provided 
with  a  radiant  grill  element  loaded  to  2  kw.,  making  a  total  loading 
■  of  4  kw.  for  the  tuo  sections. 


In  a  recent  issue  we  gave  a  sketch  of  the  Fish  Spine  beads.     ThLs, 
iiowever,  was  not  correct.     A  section  of  the  beads^  as  made  by  Taylor, 


For  the  conditions  obtaining  in  other  countries  oAcihead 
lines  are  doubtless  suitable. 

I  may  add  that  these  are  my  considered  \'ie\vs  as  an  engineer, 
and  they  aic  not  unduly  coloured  by  the  fact  that  I  am  con- 
nected with  an  important  firm  of  cable  manufacturers. — 
I  am,  &c.. 

Prescot,  July  1.  B.  Welbourx. 

THE  DEMONSTEATION  OF  PHASE  DIFFERENCE. 

TO    THE    EDITOR   OF   THE   ELECTRICIAN. 

Sir  :  The  description  in  your  issue  of  March  11th  of  Mr. 
J.  H.  Buchanan's  device  for  demonstrating  lagging  currents 
leads  me  to  call  attention  to  a  simple  electrolytic  method  for 
tlie  same  purjjose. 

Two  stiff  wire  prongs  are  fastened  side  by  side  on  a  small 
wooden  block,  A,  which  serves  as  a  handle.  B  is  a  piece  of 
sheet  metal  on  which  is  laid  a  strip  of  paper  moistened  with  a 
solution  of  starch  and  jjotassitim  iodide.  L  is  an  inductive 
coil,  and  R  a  resistance  of  a  few  ohms,  connected  to  a  source 
of  alternating  current.  A  and  B  are  connected  to  the  circuit 
as  indicated  in  the  figure.  When  the  prongs  are  drawn  rapidly 
along  the  jjaper,  two  parallel  broken  lines  result,  one  produced 
by  a  current  in  phase  with  the  E.M.F.  of  the  circuit,  the  other 
by  a  current  in  phase  with  the  current  through  R,  which  lags 
behind  the  E.M.F.  by  an  amount  depending  upon  R  and  L. 


Fig.  6. — Section  of  Fish  .Spine  Be.^ds  ox  a  Bent  Wire. 

Tunnicliff  &  Company,  is  show  n  in  Fig.  6.  From  this  it  will  be  seen 
that  when  the  wire  is  bent  the  beads  still  remain  in  contact,  and  thus 
afford  protection. 


Correspondence. 


0\T;RHEAD  TRA.NSMISSION  LINES. 

TO   THE    EDITOR   OF   THE   ELECTRICIAN. 

Sir  :  In  the  intenisting  article  by  ]Mr.  Twiss,in  the  current 
number  of  your  paper,  he  refers  to  some  comparative  figures 
;for  the  costs  of  overhead  and  imderground  20,0G0-volt  lines 
which  I  gave  in  an  I.E.E.  Pajjer  in  1914. 

Except  by  those  who  are  in  close  touch  with  these  matters, 
it  is  not  recognised  what  a  tremendous  increase  has  taken  jjlace 
in  the  cost  of  construction  of  overhead  lines  in  this  country 
since  August  1914.  In  support  of  this  statement  I  can  quote, 
as  one  out  of  a  number  of  instances,  the  case  of  a  contract 
carried  out  in  1918-19  for  the  laying  of  a  20,000-volt  split 
conductor  cable  and  the  erection  of  an  equivalent  sjjlit  con- 
dv.ctor  20,000-volt  overhead  line.  Reference  to  the  actual 
•costs  shows  that  the  overhead  line  cost  £50  per  mile  more  than 
the  cable. 

On  the  general  question  of  cables  versus  overhead  lines  for 
tnain  line  transmission  work  in  this  highly  industrialised 
country,  and  in  view  of  the  discussion  which  is  now  going 
on  as  the  result  of  Mr.  Pearce's  I.M.E.A-.  Paper,  I  have  seen 
no  reason  to  change  the  view  expressed  in  my  article  in  The 
Electrician  for  .Iiuie  28th,  1918,  that  ■"  with  our  present 
experience  of  the  reliability  of  cables  it  is  almost  certain  that 
the  main  transmission  of  large  powers  over  the  short  distances 
required  in  the  industrial  areas  of  this  country  will  be  done  by 
means  of  cables  laid  underground,  and  that  no  '  spare  '  cables 
will  be  provided." 


The  segments  of  the  two  lines  thus  appear  staggered  with 
resjject  to  each  other.-  A  lamp  or  other  high  resistance  should 
be  inserted  in  each  of  the  two  leads  running  to  A,  such  resis- 
tances being  selected  as  wiU  make  the  two  lines  of  ajjproxi- 
mately  equal  intensity. 

The  phase  difference  between  the  two  circuits  of  a  two -phase 
system  may  be  similarly  demonstrated. 

"  The  writer  has  used  this  demonstration  for  several  years. 
After  the  class  have  seen  the  records  prepared,  strips  of  paper 
may  be  passed  from  hand  to  hand  or  projected  on  to  a  screen. 
— I  am,  &c., 

Middlctown,  Conn.,  U.S.A.,  May  30.      Walter  G.  Cady. 

TEN-WATT   LAMPS. 

TO    THE    EDITOR   OF   THE    ELECTRICIAN. 

Sir  :  Wo  are  told  on  all  sides  to  economise,  and  as  a  step 
in  that  direction  I  like  to  use,  and  encourage  the  use  of,  10- 
watt  lamjjs  ;  but  I  yesterday  failed  to  obtain  e\-en  the  promise 
of  any  delivery  of  some  for  200-volt  circuits  from  three  makers 
in  London,  including  the  O.E.C. 

Here  is  a  line  that  D.O.R.A.  might  usefully  take  ui>,  and 
insist  on  the  lamp  manufacturers  turning  out  a  reasonable 
proiJortion  of  low-watt  larajjs,  and  not  compel  people  to  use 
20  watts  as  a  minimum  in  such  places  as  passages,  where  that 
consumption  of  current  is  utterly  unjustified. — I  am,  &c., 

AVatford,  June  2.5.  M.  J.  E.  Tilney. 
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The  I.E.E.    Conversazione  and  Annual   Dinner. 


After  an  interval  of  five  yeai-s,  the  Institution  of  Electrical  Engi- 
neers resumed  their  social  functions  last  week,  and,  for  the  con- 
venience of  country  membei-s,  the  conversazione  and  annual  dinner 
were  arranged  for  consecutive  evenings.  The  conversazione  ^\as 
held  on  Wednesday,  the  25th  ult.,  and  was  attended  by  a  large 
number  of  membere.  The  guests  included  the  following :  Sir 
Charles  Bright.  F.R.S.E.,  Lieut.  Sir  A.  Whitten  Brown,  K.B.E.,  Sir 
Thomas  O.  Callender,  J.P.,C'ol.  Sir  T.  H.  Holditch.Sir  H.  E.  Howard, 
K.T.,  Rear  Admiral  Giuse])pe  de  Lorenzo.  Sir  Henry  Penson,  Sir 
Francis  T.  Piggott,  Sir  R.  Henry  Re-i\-.  the  Right  Hon.  Lord  Shandon 
and  Lady  Shandon,  Major-General  Sir  A.  W.  Stuart,  C'.B.,  and  Sir 
Harry  Wilson. 

The  occasion  was  marked  by  an  address  of  welcome  to  those  who 
had  served  during  the  war  by  the  President,  Mr.  C.  H.  Wordingham. 
C.B.E.,  in  the  following  terms  : — 

On  this  joyful  occasion  our  dominant  feeling  must  be  one  of  thank- 
fulness ;  primarily  to  God  for  having  brought  this  nation  through  this 
crisis  in  its  histoiy  in  triumph  shared  with  its  noble  Allies,  and  for  the 
peace  which  is  the  immediate  consequence  of  that  triumph.  Thank- 
fulness also  for  the  bringing  back  in  safety  of  those  who  are  with  us 
to-night,  and  whom  we  are  assembled  to  welcome  and  to  honour. 

.Secondarily,  are  our  hearts  thankful  to  those  whom  He  has  used  as  His 
instruments  in  the  persons  of  those  who  have  fought  and  many  of  whom 
have  died  to  secure  that  triumph  and  that  peace. 

It  is  no  hypocrisy  to  say  that  we  have  not  won  this  war  in  our  own 
strength.  Although  we  were  fully  warned  we  were  utterly  unprepared. 
We  had  but  a  handful,  as  anuies  now  go,  of  trained  men,  a  navy  which  we 
are  assured  on  the  highest  authority  was  deficient  in  certain  vital  re- 
spects, we  had  practically  no  hospital  ships  nor  ambulance  trains,  no 
adequate  supply  of  suitable  armament,  and  we  were  matched  against  a 
nation  which  had  spent  forty  years  in  steady  preparation,  which  had 
sucked  the  brains  of  every  other  nation  for  ideas  and  inventions,  which 
stopped  at  no  degradation  in  the  practice  of  war,  using  the  foulest 
methods  of  the  vitriol  thrower  and  murderer,  and  yet  we  won.  We  may 
say  it  was  due  to  this  man  or  that,  to  the  sailor  or  the  engineer,  to  our 
money  or  to  our  cleverness,  but  if  we  are  honest  we  shall  say  that  we  owe 
it  to  God's  goodness  and  mercy. 

It  is  true  that  many  of  those  who  stayed  at  home  have  been  just  as 
indispensable  as  those  who  have  fought,  and  they  have  done  their  utmost 
to  contribute  to  the  result  of  the  nation's  effort,  but,  after  all,  nothing 
can  come  up  to  the  services  of  those  in  the  field.  They  have  worked  as 
hard  as  any,  for  longer  hours  than  most,  and,  over  and  above  all,  they  have 
faced  the  foe  at  close  quarters.  It  was  no  ordinary  foe,  but  a  foe  without 
a  spark  of  honour,  chivalrj-  or  human  feeling,  a  foe  full  of  bluster  when 
victorious  with  overwhelming  odds  on  his  side,  and  a  craven  and  snivel- 
ling coward  when  beaten.  A  foe  with  whom,  though  he  sign  a  treaty  of 
jwace,  we  must  ever  be  alert  to  watch,  lest  at  the  last  he  sting  us  like  an 
adder. 

We  as  engineers  are  specially  proud  of  our  men,  because,  while  a  large 
proportion  entered  the  ranks,  the  greater  number  subsequently  earned 
commissions.  We  are  proud  of  their  merit,  but  especially  proud  because 
the  facts  show  that  an  engineer's  training  fits  him  for  administrative 
work  and  the  command  of  men. 

The  Council  considered  many  ways  of  welcoming  back  those  whom  we 
desired  to  honour,  but  we  felt  that  nothing  could  be  better  than  this 
conversazione,  because  it  gives  all  members  the  opportunity  of  talking  to 
one  another  personally.  It  is  five  years  since  the  last  conversazione  : 
few  of  us  have  escajjed  bitter  loss  in  that  time,  and  the  thoughts  of  many 
of  us  will  be  with  tho.se  no  longer  with  us.  We  shall  not  diminish  the 
heartiness  of  our  welcome  to  those  among  us  to-night  because  we  do  not 
forget  those  who  have  not  returned.  Let  those  who  are  bereaved  join 
heartily  with  the  others  in  welcoming  home  the  men  who  have  been 
spared  to  those  who  love  them.  To  one  and  all,  whether  they  come  from 
land  or  sea  or  air,  I  extend  the  warmest,  heartiest,  and  sincerest  welcome 
from  even'  member  of  this  Institution. 

The  conversazione,  which  was  held  at  the  Natural  History  Museum, 
was  in  every  way  a  success,  being  much  more  varied  than  on  previous 
occasions.  A  concert  was  given  in  the  main  hall,  and  there  \\  as  also 
a  variety  entertainment  in  the  grounds  and  a  programme  by  the 
band  of  the  Coldstream  Guards. 

The  LE.E.  Dinner. 
For  a  great  many  years  the  dinner  lias  been  held  at  the  Hotel 
Cecil,  the  main  hall  of  which  had  become  associated  with  the  func- 
tion. This  building,  however,  is  in  the  hands  of  the  military,  and 
the  large  hall  at  the  Connaught  Rooms  was  theiefore  the  scene  of  the 
dinner  on  the  present  occasion.  Unfortunately,  the  attending 
guests  were  not  sufficiently  numerous  to  fill  it  after  the  manner  of  the 
.\Jdwyich  Club  luncheons.  Mr.  C.  H.  Wordingham.  C.B.E.,  presided, 
and  amongst  the  300  guests  were:  Sir  Charles  Bright,  F.R.S.F.,  Col. 
l\.  E.  B.  Crompton,C.B.,  Rear-Adniiral  F.  L.  Field,  C.B.,  Lieut. -Gen. 
Sir  W.  T.  Furze,  K.C.B.,  D.S.O..  Sir  Robert  Hadlield,  Bart.,  F.R.S., 
Sir  Frank  Heath,  K.C.B.,  Mr.  H.  M.  Hobart,  Rear-Admiral  Giusejipe 
de  Lorenzo,  K.C.M.G.,  Prof.  Heniy  Louis,  Mr.  C.  O.  Maillou.x.  Piof. 


G.  E.  Mendenhall,  Col.  Sir  A.  M.  Ogih  ie,  K.B.E.,  and  Prof.  A. 
Schuster,  F.R.S. 

After  the  loyal  toasts  had  been  honoured,  the  President  expressed. 
regret  at  the  absence  of  Col.  Sir  Hamar  Greenwood,  Bart.,  K.C., 
M.P.  (Parliamentary  Lender-Secretary  to  the  Home  Office),  who 
should  have  proposed  the  toast  of  the  evening.  Sir  Hamar  was, 
ho\\ever,  engaged  in  the  House  in  connection  «ith  the  Electricity 
(Supply)  BOl,  and  Mr.  C.  O.  Mailloux,  one  of  the  past-presidents  of 
the  American  Institute  of  Electrical  Engineers,  fOled  the  gap  in 
submitting  the  toast  of  the  Institution  of  Electrical  Engineers. 

Mr.  ftL\iLLO0X  remarked  that  he  ^ras  one  of  the  founder  members 
of  the  American  Institute  of  Electrical  Engineers,  and  was  also  a 
member  of  the  Institution  of  Electrical  Engineers,  and  he  had 
followed  its  gro\\-th  over  a  considerable  number  of  yeare.  He  paid  a 
special  tribute  to  the  great  electrical  men  whom  the  Institution  had 
specially  fostered,  from  Kelvin  onwards,  and  recalled  with  pleasure 
the  visit  of  the  Inteniational  Electrical  Engineers  to  England  in 
1900.  Speaking  of  the  A^■ork  of  Great  Britain  in  the  war,  he  de- 
scribed us  as  "  the  great  unboasting  British  who  were  not  certain  of 
themselves,  but  who,  though  they  made  mistakes,  always  made 
good."  He  had  followed  the  work  of  the  Institution  during  the  war, 
and  realised  from  the  casualty  lists  how  many  electrical  engineers 
had  paid  the  great  price.  It  was  only  by  visiting  this  countn,'  that 
Americans  were  able  to  realise  how  great  is  Great  Britain.  He  was 
especially  pleased  to  "  close  a  circuit  friendship"  with  British 
electrical  engmeers,  and  hoped  that  m  the  future  there  would  be  no 
cross-currents  of  any  kind. 

Mr.  C.  H.  WoKDiNGHAM,  in  reply,  remarked  that  it  was  appro- 
priate that  the  toast  of  the  Institution  should  be  proposed  by  an 
American.  There  was  the  closest  unity  hi  electrical  matters  between 
the  British  Standards  Association  and  American  electrical  engi- 
neers, and  efforts  were  being  made  through  Mr.  Comfort  Adams  to 
model  the  American  As.sociation  standards  on  the  same  lines  as  our 
own.  The  Institution  represented  the  profession  and  mdustry  of 
electricity,  and  could  now  boast  of  nearly  8,000  members.  It  was 
noteworthy  that  there  was  the  closest  co-operation  with  other 
institutions  in  the  industry,  all  of  which  met  together  under  the 
aegis  of  the  LE.E.  He  mentioned  a  few  of  the  recent  activities  of  the 
Institution.  The  Committee  on  the  Electricity  (Supply)  BU],  after 
consulting  with  aU  other  mterests  concerned  with  the  Bill,  hoped  to 
send  forward  the  considered  opinion  of  the  Council  as  that  of  all 
parties  mterested.  He  hoped  that  this  opinion  would  receive  the 
consideration  of  the  Legislature.  He  hoped  that  an  Electricity 
Committee  would  be  appointed  to  consider  the  questions  of  over- 
head conductors,  and  that  this  committee  would  have  a  research 
sub-committee  to  investigate  the  questions  of  underground  cables. 
The  uiformation  obtamed  from  these  deliberations  \^ould  be  placed 
in  the  proper  quarters.  On  the  subject  of  patents,  the  Mordey 
report  was  of  great  value,  and  had  been  adopted  by  the  Conference 
consideruig  the  question.  It  was  hoped  as  a  result  it  might  be 
possible  to  provide  for  an  Empire  patent  which  would  be  of  great 
benefit  to  inventors  throughout  the  British  Empire.  He  announced 
the  welcome  news  that  the  Institution  building  would  shortly  be 
restored  to  the  members,  and  he  hoped  that  the  sittings  would  be 
resumed  at  the  commencement  of  the  next  session  ui  September. 
Commenting  on  research  work,  he  thought  this  should  proceed  on 
flexible  lines.  A  rigid  scheme  \\as  a  disadvantage,  because  it  did 
not  allow  for  development.  The  electrical  industry  was  still  in  a 
state  of  rapid  flux,  especially  in  electricity  supply.  The  use  of  large 
turbines  tended  to  restrict  the  choice  of  site.  On  the  engineering 
side  of  the  problem  there  was  no  finality,  and  if  a  similar  development 
to  the  internal  combustion  engines  were  made  as  marked  the  intro- 
duction of  the  steam  turbine  then  the  position  would  be  again 
altered.  Failing  this  there  might  be  some  method  of  extractuig  the 
potential  energy  of  fuel.  His  point  was  that  every  efiort  should  be 
made  to  encourage  invention,  and  on  this  account  Government 
control  should  be  as  light  as  possible,  and  the  administrators  on 
behalf  of  the  State  should  be  sympathetic  to  inventore  and  research. 
At  the  conclusion  of  his  remarks,  Jlr.  Wordingham  said  that  it  was 
the  feeling  of  the  Council  that  greetings  on  this  the  fii-st  meeting  and 
dinner  of  the  members  of  the  Institution  of  Electrical  Eiigineei'S 
since  the  outbreak  of  \\ar  should  be  marked  by  a  special  message  to 
the  corresponding  institutions  in  France,  Italy,  the  L'nited  States  of 
America  and  Japan.  The  message  read  as  follows  :  ""  Fraternal 
greetmgs  to  their  brother  electrical  engmeers,  allies  in  war  and  peace, 
from  membere  of  British  Institution  of  Electrical  Enghieers  assembled 
at  first  festival  since  outbreak  of  war." 

Jlr.  W.  B.  \A'oouHov.sE,  Vice-President  (manager  and  engineer 
of  the  Yorkshire  Electric  Power  Company),  submitted  the  toast  of 
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the  Guests,  and  referred  to  the  ubiquitous  characteristics  of  elec- 
trical engineers.  During  the  Mar  not  only  had  they  sho«n  a  won- 
derful capacity  for  the  production  of  munitions,  but  they  had  also 
done  some  valuable  work  in  surgery  and  medicine. 

Rear-Adniiral  F.  L.  Field,  C.B.  (Director  cf  Torpedoes  and 
Jlintng),  in  replying  for  the  Xavy,  said  that  he  felt  particularly  happy 
in  that  he  was  born  during  the  year  in  which  the  Institution  was 
founded.  During  the  course  of  a  humorous  speech  he  recalled  the 
early  introduction  of  electricity  into  the  Xavy,  remarking  that  the 
lirst  dynamo  was  placed  in  a  separate  boat  and  marked  with  a  red 
flag,  as  being  a  dangerous  piece  of  apparatus.  S'o  far  as  the  design 
of  electrical  machiners-  for  warships  was  concerned  it  was,  of  course, 
very  difficult  for  the  designer  to  visualise  the  exact  effect  upon  his 
jilant  of  an  eight-inch  shell.  He  paid  a  special  tribute  to  the  elec- 
trical engineers  who  joined  up,  and  said  there  were  not  nearly  enough 
electrical  engineers  in  the  Xavy.  During  the  war  these  men  had 
rendered  most  valuable  service,  especially  on  the  research  side,  and 
he  though  that  the  cost  of  a  permanent  scientific  staff  would  be  well 
worth  while. 

Lieut. -Gen.  Sir  W.  T.  Firze.  K.f'.B.,  D.S.O.  (Master-General  of 
the  Ordnance),  replying  for  the  Aimy,  recalled  the  words  of  the  poet, 
which  were  to  the  effect  ""  their"s  not  to  make  reply."  He  felt  that 
there  was  too  great  a  tendency  in  the  services  to  dwell  in  watertight 
compartments,  and  hoped  that  this  policy  might  be  abandoned  in  the 
near  future.  Unquestionably,  the  skill  of  electrical  engineers  had 
greatly  contributed  to  the  conduct  of  the  land  forces.  A  committee 
was  sitting  to  consider  the  future  of  the  Eoyal  Engineers,  and  he 
hoped  that  as  a  result  of  its  report  a  close  liaison  would  be  estab- 
lished between  the  Army  and  the  civil  engineers  of  the  country.  In 
spite  of  the  League  of  Xations,  he  felt  that  it  was  necessary  to  pre- 
pare for  the  next  war,  and  it  was  important  that  there  should  be 
electrical  engineers  sitting  on  a  research  committee  to  consider  the 
applications  of  the  science  to  war. 

At  the  conclusion  of  the  dinner  members  took  part  in  a  re-union, 
which  was  unfortunately  all  too  short,  owing  to  the  length  of  some  of 
the  speeches.  . 


The  Shanghai  Electricity  Works. 

With  the  accounts  of  the  Shanghai  municipal  electricity  department 
(abstracted  in  our  last  issue)  the  engineer  and  manager,  Mr.  T.  H.  W. 
Aldridge,  sent  us  a  review  of  the  recent  activites  of  the  undertaking. 
Early  in  1916  contracts  were  placed  for  a  10,000-kw.  turbogenerator 
and  condensing  plant  with  the  General  Electric  Company  (New  York), 
for  a  10,000-kw.  turbo-generator  and  condensing  plant  with  JMessrs.  C. 
A.  Parsons  &  Company  (Newcastle-on-Tyne)  and  for  a  5,C00-kw.  set 
with  Eraser  &  Chalmers- V'ickers.  The  CJ.E.  machine  was  put  into 
commission  in  Ausrust  1917.  The  Eraser  &  Chalmers  machine  was  put 
in  commission  in  .January  last,  but  the  original  Parsons  machine  was 
commandeered  and  the  new  set  had  not  been  shipped  from  England 
in  May.  A  contract  was  placed  with  Babcock  &  Wilcox  for  eight  marine 
type  water-tube  boilers,  each  having  an  evaporative  capacity  of  40,000  lb. 
to  50,000  lb.  of  water  per  hour.  Six  of  the.se  are  fitted  with  B.  &■  W. 
chain  grate  stokers,  and  two  with  the  Taylor  stoker.  The  boiler  plant 
was  all  delivered  in  1917  with  the  exception  of  some  of  the  pipework, 
which  was  lost  at  sea.  The  steel  work  for  the  turbine  room  and  boiler 
house,  bunkers,  &c.,  was  supplied  by  the  United  States  Steel  Products 
Corporation,  their  tender  being  about  £2,000  lower  than  any  British 
tender.  Orders  for  22,000  volt  switchgear  for  the  main  Rivei-side  power 
station  and  the  Eearon-road  sub-station  and  fi,600  volt  switchgcar  for 
the  Fearon-road  station  were  placed  with  the  British  Thomson-Houston 
Company.  Four  trunk  cables,  each  5  miles  in  length,  consi.st.ing  of 
22,000  volt  split  conductor  lead  covered  and  armoured  cable  laid  direct 
in  the  ground,  was  supi)lied  by  the  British  Ins-ulatcd  &  Hclsby  Cables 
Lt<l.,  and  laid  during  1917.;  and  two  motor-driven  circulating  water 
))umps,  each  20,000  gals,  per  minute,  by  Mather  &  Piatt,  were  provided. 
In  1917  tenders  were  invited  for  a  i5,000-kw.  or  20,000-kw.  turbo- 
L'cnerator,  and  also  additional  22,000  volt  split  conductor  cables,  pumping 
plant  and  22,(K)0  volt  switchgcar.  Mr.  Aldridge  went  to  the  United 
States  in  the  autumn  of  1917  and  issued  specifications  in  New  York 
for  the  material  required.  Tenders  wei-e  also  called  for  in  ilnglEnd  for 
a  1.5,000-kw.  turbo-generator,  and  at  the  same  time  tenders  were  received 
from  the  General  Electric  Company  (New  York)  and  the  Westinghousc 
Export  Company.  The  British  tenders  were  for  a  l.'>,000  kw.  set  and 
the  American  tenders  for  an  18,000  kw.  set,  this  being  the  nearest  size 
to  their  standard  adapted  for  50  cycle  operation,  the  u.sual  freqviency  in 
the  States  being  (10  and  25  cycles.  The  British  tenders  were  lower  than 
the  American,  but  the  Ministry  of  Munitions  could  not  give  a  guarantee 
that  a  licence  would  be  issued  to  build  the  machinf .  The  tender  of  the 
General  Electric  Company  for  an  18,0f)0kw.  machine  with  its  most 
efficient  load  at  16,000  kw.,  and  with  a  capacity  of  continuous  opi  ration 
at  20,000  kw.,  with  a  .somewhat  higher  steam  consumption  was  aiicpli  il. 
The  guaranteed  steam  consumption  of  this  machine  with  p.  29-in.  v:m  unin 
is  as  follows:  10-95  lb.,  13,500  kw.,  10-95  lb.,  16,000  kw..  Ill  lb., 
18,WjOkw.,  11  •35  lb.,  20,0(JO  kw.  A  contract  was  also  placed  with  the 
Worthington  Pump  &  Machinery  Corpn.  for  an  electrically-driven 
vertical  centrifugal  pump,  the  motor  being  con.stnicted  for  operating  at 


the  power  house  generating  pressure  of  6,(it:0  volts.  For  the  equipment 
of  a  large  sub-station  handling  25,000  kw.  load,  the  General  Electric 
Company  received  the  contract  for  22.000  volt  switchgcar  and  a 
6,500  k.v.a.  synchronous  condenser.  The  bulk  of  the  supply  in  the 
district  served  by  this  sub-station  is  to  cotton  spinning  and  weaving^ 
flour  and  oil  mills  ;  and  supply  is  also  given  to  a  jute  mill  and  an 
mcandescent  electric  lamp  factory  owned  and  operated  by  the  General 
Electric  Company  of  New  York.  To  connect  the  Fearon-road  sub- 
.station  with  the  above-mentioned  sub-station  two  trank  cables,  5  miles 
in  length,  consisting  of  22,000  volt  split  conductor  lead-covered  p,nd 
armoured  cable,  was  also  placed  with  the  General  Electric  Company, 
British  manufacturers  not  being  in  a  position  to  supply,  owint;  td  Govern- 
ment restrictions.  For  the  Fearon-road  station,  which  sui'i^plii-.  dncet 
current  to  the  Shanghai  Tramway  Company,  a  mot.D  .jnniiii,,]'- 
synchronous  condenser  set  has  been  supplied"  by  the  WestiiiL'lp.iisc 
Company.  This  machine  is  designed  for  an  output  of  600  kw.  d.-e.  for 
traction,  whilst  the  synchronous  condenser  is  rated  at  3,250  k.v.a. 

When  Mr.  Aldridge  returned  from  the  States  it  was  decided,  owin<;  to 
tli(-  nneertainty  of  getting  the  Parsons  machine  and  the  absolute \m- 
riliability  of  the  A.E.Ci.  turbo-alternators  (two  2,000  kw.  and  two- 
.l.llOll  kw.),  that  a  second  18,000-kw.  machine  should  te  ordered. 
Although  from  a  sentimental  point  of  view  both  the  Electricity  Com- 
mittee and  Mr.  Aldridge  himself  would  have  preferred  a  British  machine. 
tho  uncertainties  were  such  that  it  was  decided  that  the  best  interests 
of  the  undertaking  would  be  served  by  having  a  duplicate  18,000  kw. 
General  Electric  set,  as  the  General  Electric  Company  were  in  a  position 
to  give  quick  delivery  and  the  foundation  work  could  be  carried  out 
from  the  drawings  provided  for  the  first  set,  saving  considerable  time. 
Owing  to  the  serious  breakdowns  of  the  German  machinery  on  various 
occasions  the  undertaking  was  seriously  liandieapped  in  the  winter  of 
1917.      Though    the    scale  of  extensi  ,        .    ■      .. 

appear  somewhat  extravagant,  Mr.  A!i 
iif  A. E.G.  plant  is  to  be  scrapped,  :'i 
Fearon-road  station  will  be  closed  dov 

The  report  by  Mr.  Alelridge  to  the  Council  includes  a  table  showing 
estimated  load  increases  up  to  1924  and  the  proposed  method  of  dealing 
with  them.  It  is  recommended  that  after  the  installation  of  the  second 
lS,000-kw.  machine  the  A.E.G.  turbine  plant  (14,000  kw.)  should  be 
removed  and  the  space  titiliseel  for  another  18,000  kw.  unit,  retaining 
the  19l3  boiler  plant  for  supplying  it  with  steam.  Then  may  come  the 
time  for  erecting  a  second  power  stp^tion  on  adjacent  property.  The 
estimated  demands  expected  during  the  period  ending  1924  are  as 
follows,  the  plant  capacity  reciuired  being  given  in  parentheses:  In 
1919.  29.0fM)kw.  (38,000  kw.);  in  1920,  '34.000  kw.  (79,000  kw.):  in 
1921,  39,000  kw.  (65,000  kw.);  in  1922,  45,000  kw.  (83,000  kw.);  in 
1923,  53,000  kw.  (83,000  kw.);  in  1924.  .58,000  kw.  (83,000  kw.)  or 
possibly  103,000  kw.).  The  cost  of  the  18,000-kw.  turbo-alternator  and 
the  various  other  plant  anel  materials,  including  switchgear.  boilers. 
])ipework,  transformers,  cables,  coal-handling  plant,  &c.,  which  will  be 
recpiired  in  1919  and  1920  is  estimated  at  £439,000. 


ilimd  in  the  report  may 
II ts  out  that  14,000  kw. 
KMJ  kw.  steam  plant  at 


The   G.E.C.  "Buoy"  Handlamp. 


The  General  Electric  (.'omijany.  Ltd.,  have  introduced  a  hand  lamp' 
for  industrial  jjurposes  for  which  special  advantages  are  claimed.     The 
new  handlarap  is  known  asthe  G.E.C.  "  Buoy" 
handlamp.  and  is  illustrated  below. 

The  base  is  of  black  insulating  material  of  a 
robust  and  indestructible  nature,  and  weigh.s 
approximately  1|  lb.  The  guard  is  of  strong 
tinned  steel  wire,  and  is  of  small  weight  com- 
pared with  the  base  ;  thus  the  latter,  owing  to- 
its  curvature  and  weight,  will  keep  the  lamp 
ujiright,  however  it  is  first  placed.  The  lam]i 
will  stand  also  on  a  gently  slojjing  surface,  and 
can  be  used  without  any  greater  care  than  i» 
commonly  accoreled  material  by  unskilled 
labour  in  heavy  industrial  work.  It  is  very 
compact,  measuring  only  8J  in.  long' by  4i  in. 
diameter,  is  provided  with  both  a  side  hook  and 
top  hook,  and  has  no  weak  aijpcndages.  It  is 
easily  grasped,  and  as  it  can  be  hung  or  stood  anywhere  hotli  liaiKls  tire. 
Ii'fl  free.  Tt  is  shock  proof,  and  designed  to  comply  with  the  Home  ( Itfice 
regulations  with  regard  to  handlamjjs  for  use  in  factories. 


The  construction  of  the  Cn.\NNr;L  Tunnel  is  claimed  by  Baron  Emile 
B.  d'Erlanger  to  be  one  of  the  most  impoi-tant  items  in  our  national 
policy  of  rcconstniction.  It  was  essential  from  both  the  political  and 
economic  ])oints  of  view.  In  the  competition  for  the  markets  of  the 
world  the  question  of  quick,  safe  and  cheap  transportation  would  be  a 
dominant  factor.  The  speediest,  the  most  reliable  and  the  cheapest 
access  to  tho  markets  of  Continental  Europe  would  be  best  assured  by 
the  constniction  of  the  Channel  Tunnel.  The  Channel  Timnel  Company 
liad  spent  hundreds  of  thousands  of  pounds  in  (jreliminary  work  and  m 
keeping  the  question  of  the  Tunnel  constantly  before  the  public  eye. 
The  Company  was  prepared  at  any  time  to  pronote  a  Bill  in  Parliament 
for  the  construction  of  the  Tunnel,  fully  realising  that  it  has  to  satisfy 
the  House  of  Commons  on  certain  points. 
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Transformers  in  Collieries. 

'"  One  of  the  most  recent  developments  cf  electrical  practice  in  mining 
■is  the  use  of  transformers  for  imdergroimd  work  in  collieries.  In  this 
■connection  a  new  type  of  colliery  transformer  for  use  actually  in  the  pit 
has  heen  designed  by  the  British  Westinghouse  Company  and  recently 
])laced  upon  "the  market.  The  standard  type  of  transfoimer  is  not 
suitable  for  collierj-  work,  as  it  cannot  be  taken  down  pit  roads  on  account 
of  its  height. 

The  illustration  given  shows  a  typical  three-phase  50  periods  300  k.v.a. 
•2,200,.J00  volts  colliery  transfomiier  recently  installed.  The  type 
■generally  has  been  developed  with  a  low  overall  height,  making  it  suitable 
for  passage  in  the  pit.  It  is  mounted  on  wheels  fitted  to  run  on  any 
gauge  of  track  to  be  encountered  in  mining  work.  The  underframe  is 
•constructed  to  act  as  a  buffer  from  either  end  to  protect  the  cooling  tubes 
from  ])ossible  damage.  This  frame  is  so  designed  as  to  permit  of  couj)- 
Jings  being  attached  at  each  end. 


Commercial  forms.  There  is  an  interesting  and  a  pleasing  variety  about 
the  Silvertown  gutta  percha  products.  These  include  golf  balls  (the 
famous  "Silver  King"),  carboys  bottles,  test  tubes,  tubes  and  valves 
for  breweries,  bosses  for  flax-spinning  machinerj',  pump  rings,  buckets, 
seatings,  valves,  beats,  hydrants  ball,  ram  rings,  driving  belts,  washers 
and  moulds  for  taking  impressions  of  bores  of  guns.  The  company 
also  line  tanks  for  acids  and  acid  solutions. 

Gutta  percha,  combined  with  resin  and  Stockholm  tar,  forms  the 
famous  Chatterton  Compound,  which  is  used  for  making  joints  in 
cables.  The  Silvertown  Company  takes  the  greatest  care  in  the  pre- 
paration of  the  raw  gutta  percha.  one  of  the  later  processes  being  to 
force  the  previously  softened  gum  through  a  very  fine  sieve  under  a 
pressure  of  100  tons,  in  order  to  remove  all  impurities,  after  which  it 
is  rolled  out  into  sheets.  In  this  form  it  is  stored  ready  to  be  manu- 
factured into  any  of  the  aforementioned  articles.  Gutta  percha,  although 
it  does  not  play  such  an  important  role  in  the  commercial  scheme  as 
india  rubber,  to  which  it  is  similar  in  some  respects,  is  ab.solutely 
irreplaceable  by  any  other  material  in  certain  of  its  applications. 


Mechanical  robustness  and  safety  from  risk  of  explosion  and  fire  have 
'been  the  primar\-  factors  in  design.  The  tanks  are  of  boiler  iron  fitted 
•with  external  tubes  to  give  the  requisite  cooling  surface,  and  the  cable 
terminals,  &c.,  are  constructed  so  that  no  soldering  need  be  done  in  the 
pit.  Trifurcating  or  bifurcating  boxes  for  armoured  cables  are  fitted  : 
these  comply  with  the  Home  Office  regulations  for  fiery  mines.  So  far 
this  type  of  eoUieiy  transformer  has  been  made  up  to  3,300  volts,  300  k.v.a. 
at  .")0  ]ieriods  three  phase. 

Connecting  cables  in  mines  are  subject  to  very  rough  usage,  particu- 
larly if  they  are  of  large  size,  when  it  becomes  very  diiificult  in  some  cases 
to  find  runways  for  them.  This  development  of  the  mining  transformer 
^avoids  the  necessity  of  running  large  low-tension  wires  along  pit  passages. 
-a  small  high-tension  wire  sufficing;  considerable  saving  in  copper  is 
-thereby  effected,  and  it  is  much  easier  to  find  space  for  them. 


Gutta   Percha. 

The  material  known  by  this  somewhat  curious  appellation  is  the 
solidified  gum  of  a  tree,  which  is  indigenous  to  the  JIalayan  Islands. 
The  most  important  use  to  which  giitta  percha  is  put  is  for  the  cores 


Group  of  Gutta  Pekciia  Articles. 

of  submarine  cables,  and  it  was  so  employed  in  the  construction  of  the 
"first  Channel  cab'.e  in  1849.  Since  then  it  has  come  into  general  use.for 
cable  coies  and  insulation  and  for  a  number  of  other  less  well-known 
purposes.  The  India  Rubber,  Gutta  Percha  &  Telegraph  Works  Com- 
pany, Ltd.,  one  of  the  pioneer  firms  in  the  manufacture  and  laying  of 
submarine  cables  (they  made  and  laid  a  cable  between  Key  West  and 
Havana  in  1867)  have  a  special  de])artmcnt  at  their  works  in  Silvertown 
for  the  refinement  of  the  raw  gutta  percha.  and  its  reduction  to  various 


Electricity  (Supply)  Bill. 


On  the  26th  ult.  the  House  of  Commons,  in  Committee,  passed  the 
resolution  authorising  the  Treasurj'  to  spend  £20,000,000  in  connection 
with  the  construction  of  interim  works.  In  the  discussion  which  arose 
on  an  amendment  by  Col.  Gretton,  substituting  £5,000,000  for  £20.(XKJ.000 
Mr.  G.  Balfour  urged  that  even  the  smaller  sum  was  quite  unjustifiable, 
and  he  desired  to  limit  it  to  £1 ,000,000.  He  contended  that  the  proposal 
was  part  of  a  general  scheme  of  nationalisation  which  was  so  upsetting 
to  the  whole  of  the  country. 

Sir  A.  Williamson  said  that  the  electrical  undertakings  contemplated 
were  of  an  enoi-mous  kind  and  their  construction  would  be  a  matter  of 
considerable  time.  It  would  be  quite  impossible  for  the  Government 
to  enter  on  a  scheme  mvolving  between  two  and  three  millions  without 
knowing  that  the  .sanction  of  Parliament  was  behind  it.  The  Govern- 
ment woidd  do  well  to  indicate  the  total  that  was  required,  and  to  tell 
the  House  that  it  would  be  spent  over  a  number  of  years.  He  understood 
that  a  scheme  had  been  in  contemplation  and  had  been  commenced  in  the 
North  Midlands  in  view  of  kgislation.  It  had  been  to  some  extent 
sanctioned,  he  believed,  by  the  Ministry  of  Munitions,  and  there  was  some 
understanding  that  it  should  be  taken  over  by  the  Government.  The 
present  provision  was  only  intended  to  fill  the  gap  until  a  national  system 
was  created.  All  the  evidence  taken  by  the  Committee  over  which  he 
presided  was  in  favour  of  authority  being  given  to  the  Government  to 
spend  such  an  amount  as  would  be  required  until  the  new  authority 
could  take  over  the  electrical  undertakings. 

Mr.  Neal  pointed  out  that  schemes  were  conceivable  which  might 
not  be  financially  successful  in  themselves,  but  might  show  a  good  result 
in  the  national  balance-sheet  by  reason  of  their  results  :  and  he  thought 
that  the  liability  to  make  good  any  loss  during  the  initial  stages  of  the 
undertakings  should  be  a  charge  upon  the  Treasury.  If  they  were 
.satisfied  that  it  was  essential  to  have  cheap  electricity,  and  that  they 
should  bring  the  scheme  into  effect  as  soon  as  possible  to  find  more 
employment  for  the  people,  then  the  woid  extravagance  was  misapplied. 

Mr.  Wilson  Fox  approved  of  the  development  of  electricity  on  a  scale 
such  as  they  had  never  seen  before  in  this  country,  but  that  was  an 
entirely  different  thing  from  giving  the  Government  what  was  really  a 
blank  cheque  for  spending  vast  sums  of  money. 

Sir  Hamar  Greenwood  said  those  sums  of  money  were  incorporated 
in  the  Bill  which  had  already  passed  its  second  reading.  Therefore  the 
prmciple  of  giving  the  Government  control  of  those  sums  had  already 
been  accepted  by'the  House.  If  they  were  to  have  a  great  scheme  e)f 
electrical  supplycovering  the  whole  countrj-  they  could  not  restrict  their 
plans  to  one  year.  He  thought  the  certainty  of  the  return  was  assured 
To  reduce  the  amount  from  20  millions  to  five  would  defeat  the  purpose 
of  the  Bill. 

The  amendment  having  been  rejected.  Sir  Ham.^r  Greenwood  ex- 
plained that  the  Treasury  guarantee  of  interest  on  stock  up  to  £25.000,000 
would  only  be  needed  when  the  market  was  bad  or  lenders  were  un- 
reasonable, and  a  high  rate  of  interest  would  be  charged.  It  might  be 
the  best  economy  to  guarantee  the  interest  on  a  given  loan  in  order  that 
a  scheme  for  electrical  power  might  be  developed.  The  guarantee  was 
an  important  factor  in  making  it  possible  to  borrow  money  at  a  clieap 
rate, 

Sir  A.  Williamson  said  the  main  purpose  of  the  25  millions  was  to  pay 
for  the  existing  generating  stations  and  transmission  lines  where  they 
were  taken  over.  It  woulel,  he  thought,  be  very  much  better  if  the  whole 
business  were  on  one  uniform  basis.  He  thought  the  Committee  would 
appreciate  that  25  millions  would  not  cover  what  was  required,  but  it 
would  be  spread  over  a  considerable  period.  There  undoubtedly  would 
be  a  loss  in  the  taking  over  of  obsolete  plant,  and  piobably  also  in  the 
new  stations  that  would  be  created,  because  they  must  anticipate  a 
demand  which  did  not  exist,  and  they  could  not  possibly  exiie ct  that  the 
station  would  pay  for  a  number  of  years  until  the  demand  had  grown.       . 

Mr.  WiLSON-p'ox  said  the  majority  of  the  small  stations  which  the 
lion,  member  in  charge  of  the  Bill  prided  himself  were  pe ying  concerns 
would  have  to  be  scrapped,  because  it  was  quite  impossible  to  produce 
electricity  as  cheaply  in  them  as  it  was  desired  to  produce  it  in  futuie. 
The  whole  scheme  was  going  to  cost  hundreds  of  millions,  tnd  the  Govern 
ment  ought  not  to  ask  for  a  blank  cheque. 

Ultimately  the  motion  was  agreed  to. 
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The  Itrazilian  Commercial  Delegates. 

On  the  iiith  ult.  the  delegates  met  at  the  Osram  Lamp  Woiks.  Ham- 
mersmith, where  they  were  received  by  the  Chairman  of  the  General 
Electric  Company,  Mr.  Hugo  Hirst.  After  explaining  the  two  kinds  of 
manufactures  at  the  works,  i.e.,  lamps  and  wireless  valves,  the  delegates 
were  sho^vn  over  the  works.  Subsequently  they  prccctdcd  to  Claridge's 
Hotel,  where  Jlr.  Hirst  entertained  them  at  luncheon. 

After  proposing  the  loyal  toast.  Mr.  HiKST  said  it  w'as  a  great  privilege 
to  be  able  to  entertain  the  df  legates  in  the  dual  eepacity  of  a  member 
of  the  Federation  of  British  Industries  and  as  Chaiiman  of  the  General 
Electric  Company.  Althougli  they  manufactured  practically  cnly  a 
speciality,  the  state  of  the  works  was  a  fair  refiecticn  of  the  state  of  the 
industry  in  this  country  ;  the  stable  side  of  the  works,  namely,  lamp- 
making,  had  remained  stationary  during  the  five  years  of  war  :  they 
had  neither  labour,  skill,  nor  building  to  expand,  to  increase  their  output, 
or  to  make  use  of  the  suggestions  and  inventions  of  their  expert  staff. 
Building  work  was  already  progressing  :  they  had  lost  little  tiirre  since 
the  armistice,  because  they  realised  their  task  of  catching  up  those 
fortunate  competitors  in  America  and  elsewhere  who  did  not  suffer 
through  the  war.  On  the  other  hand,  on  the  wireless  valve  side  they 
could  show  them  something  that  owed  its  existence  to  the  war.  With 
the  assistance  of  the  Government,  the  Company  had  concentrated  their 
energies  on  developing  wireless  valves  which  had  been  most  instrumental 
in  the  winning  of  the  war.  The  Company  were  absolutely  leading  in 
that  new  irrdustry.  With  the  assistance  of  those  valves,  communication 
amongst  the  Allies  became  possible  where  all  other  means  failed.  With 
the  assistance  of  those  valves,  the  submarine  danger  received  its  death- 
blow, aeroplanes  and  ships  could  he  brought  .safely  into  their  landing 
places  in  the  midst  of  fogs  and  darkness.  In  the  other  works  of  the 
Company  they  made  turbines,  mining  machir.eiy  and  conveying  plants, 
generators  and  motors  (from  20,000  kw.  units  down  to  little  fan  motors), 
electric  carbons,  conduits  and  switchgea,r,  metal  fittings,  telephones, 
magnetos,  ebonite  cables,  &c.  The  Company  were  taking  a  prominent 
part  in  helping  to  attain  British  supremacy  in  the  electrical  field  in  the 
same  manrrer  as  it  was  attained  on  the  battlefield. 

Mr.  Hirst  said  that  even  if  he  had  known  something  of  Brazil,  after 
five  years  of  war  which  isolated  the  different  countries  and  which  im- 
posed on  every  land  the  need  of  self-preservation  and  self -development, 
he  was  sure  Brazil  hael  changed  to  such  an  extent  that  a  fre.»h  stirdy 
would  be  necessary.  He  was  aware  of  the  boundless  .store  of  raw  material, 
of  iron  ore,  of  timber,  of  coffee,  cotton,  cattle  and  rare  ear-ths  in  Brazil 
and  he  was  aware  of  the  need  in  that  country  of  public  rrtility  concerns. 
"  This  country  has  need  of  your  raw  materials  and  is  anxious  to  help  you 
to  develop  them.  It  desires  a  share  in  the  construction  of  your  public 
utility  undertakirrgs  and  your  building-up  means  of  eommunicaticn, 
and  in  the  supply  of  machinery  for  your  industries.  We  shall  continue 
to  be  your  best  customer  as  we  have  been  in  the  past.  The  war  has 
impoverished  all  nations  so  that  they  are  short  of  money  ;  what  counts  , 
today  i.s  merchandise  or  raw  material,  not  money.  You  will  fare  better 
by  sending  us  your  raw  material  in  exchange  for  jrroducts  which  we 
manufacture,  than  buying  those  products,  nominally  cheaper  for  mon^-y, 
which  is  fluctuating  in  value,  frorrr  countries  which  have  no  need  for  raw 
materials.  With  this  in  view  both  we  and  you  must  try  to  develop 
closest  business  relations  and  increase  the  exchange  of  commodities 
between  the  British  Empire  and  the  great  Republic  of  Brazil." 

Dr.  .SorzA  Bandeib.4,  who  replied,  thanked  the  General  Electric 
Company  for  the  kindness  with  which  they  had  been  received  at  the 
f)sram  Works,  and  he  hoped  the  corrrmercial  interchange  between  Great 
Britain  and  Brazil  would  be  largely  improved  as  the  result  of  that  visit. 
The  delegation  would  i)ropo.se  the  formation  of  an  Anglo-Brazilian 
Chamber  of  Industry  and  Commerce.  Brazil  would  afford  opportunities 
for  exporting  British  manufactures. 

Dr.  R.  C.  SrMONSEXalso  replied  and  said  Brazil  was  the  richest  country 
in  the  world  in  waterfalls.  They  had  50  million  hor-se-power,  and  that 
should  provide  the  General  Electric   Company  with  good  opportunities. 


Legal  Intelligence. 


Aircraft  v.  The  Telegraph. 

Dealing  with  the  general  cjuestion  of  aerial  transport  at  the  ilinner  of 
the  Ijondon  Society  last  week,  Mr.  Holt  Thomas  alluded  to  the  recent 
longdistance  flights,  observing  that  the  occupants  of  the  machine  which 
crossed  the  Atlantic  took  considerably  longer  to  travel  by  ordinary 
means  from  Dublin  to  London  than  it  took  them  to  cross  this  enormous 
si)ace.  He  could  foresee  the  tiiire  when  aircraft  woulel  compete  much 
more  with  cables  than  with  trains.  He  would  go  so  far  as  to  say  that 
if  he  started  an  aeroplane,  say,  every  two  hours  from  Lemdon  to  Paris 
and  vice  versa,  no  rrrore  telegrams  would  be  sent,  as  they  could  convey 
words  far  rrrore  cheaply  than  any  cable  or  telegraphic  system  and  much 
faster.  He  did  not  think  anyone  would  send  a  telegram  to  Paris  again 
if  a  letter  could  be  delivered  in  2  J  hours,  as  no  telegrarrr  was  as  efficient 
as  a  letter  ;  also  in  sending  a  telegram  one  could  not  convey,  except  at 
enormous  expen.se,  the  sense  of  the  message.  It  was  impos.siblc  to  convey 
photographs,  blue  prints,  eleeels,  certificates  and  valuable  documents 
of  all  kinds.  It  was,  therefore,  evident  that  if  the  aerial  mail  could 
conve}',  with  sufficient  regularity,  something  which  the  telegraph  could 
not  convey,  and  at  a  much  lower  rate,  it  has  a  very  serious  future. 
London  anel  corrrmerce  were  entirelj'  dependent  on  rapielity  of  com- 
munication. It  was  especially  importarrt  to  have  e(uick  means  of  com 
munrcation  between  Lemdon  aird  everj-  city  of  the  Empire. 


The  Marconi  Arbitration. 

Mr-.  Justice  A.  T.  Lawrence  returned  on  Monday  the  hearing  of  the- 
petition  of  right  brought  by  Marconi's  Wireless  Telegraph  Company 
against  the  Crown  for  the  recovery  of  damages  for  the  rejudiatifm  by 
the  Postmaster-General  of  a  contract  by  the  Company  with  the  Govern"- 
ment  to  erect  six  long  distance  wireless  telegraph  stations. 

Mr.  Godfrey  C.  Isaacs,  managing  director  of  the  Marconi  Comjiany.. 
who  was  further  cross-examined  by  the  Solieitor-CVneral,  said  that  he 
did  not  agree  that  none  of  the  years  during  the  period  from  1804  to 
1913  showed  a  10  per  cent,  increase.  The  1 910  return  showed  an  increase 
of  10-2  per  cent.,  the  1912  return  an  increase  of  11-9,  and  the  1913  return 
an  increase  of  13-9  per  cent.  That  was  the  cable  traffic  increase.  He 
denie'd  that  the  increased  traffic  shown  by  the  wireless  service  was 
chance  traffic  due  to  the  strike  of  Spanish  telegraphists.  The  fi'.;iires 
justified  him  in  claiming  for  the  Marconi  Company  two  million  words 
])er  annum  for  the  Spanish  stations.  The  Company  had  decided  rrot  to 
push  the  Spanish  service  until  the  Government  released  the  conipanx- 
from  Government  work,  as  there  was  a  certain  delay  in  dealing  with 
the  messages  of  the  public  owing  to  the  transmission  of  Government 
messages.  The  stations  of  the  wireless  chain  were  built  to  communicate 
%vith  each  other,  and  experience  showed  that  they  could  communicate 
with  other  stations.  There  were  the  first  six  stations  of  the  chain.  His 
estimate  of  the  traffic  was  based  on  the  assumption  that  they  would  be 
able  to  send  traffic  to  the  destination  by  stations  to  be  erected.  The 
Chinese  had  entered  into  a  contract  with  the  Japanese  for  the  erection 
of  a  high-power  station, and  no  doubt  others  would  have  been  erected.. 
The  contract  provided  that  the  Singapore  station  should  be  able  to- 
communicate  with  Australia.  The  Marconi  system  could  pick  up 
messages  which  were  sent  under  any  system.  He  took  the  view  that 
there  would  be  the  same  quantity  of  busirress  now  that  the  war  had 
ceased  as  there  was  during  the  war  owing  to  the  great  change  which 
would  come  about  in  all  commercial  business  in  the  world.  There  would 
be  a  tremendous  irrrpetus.  He  wa«  aware  that  a  wireless  statiem  was 
erected  in  1912  at  Horrolulu  and  another  at  San  Francisco.  The  Pacific 
was  a  very  easy  sphere  in  which  to  communicate.  Those  stations  were 
not  wholly  independent  of  the  Marcorri  system.  The  Marconi  receiving 
patents  were  used.  There  was  the  Fleming  valve  and  its  developrrrerrts.. 
The  Fleming  valve  patent  expired  in  191S.  but  the  developments  of  the 
Fleming  valve  had  not  expired.  Other  stations  had  been  erected  by 
the  L^nitcd  States  Navy  Department  for  strategic  purposes.  They  had 
rrot  yet  been  used  for  a  comrrrercial  service.  Certain  royalties  wer'e 
payable  to  the  Americarr  Conrpany.  For  a  station-  erected  by  the 
French  Govenrrrrent  at  Nantes  the  royalties  would  be  payable  to  the 
French  Company. 

The  hearing  had   not  concluded  wlien   we   werrt  to  press. 


Patent  Record. 


SPECIFICATIONS  PUBLISHED. 

The  following  abstract  from  some  of  the  specifications  recently  published  have  been 
specially  compiled  by  Messrs.  Mewburn,  Ellis  &  Co.,  Chartered  Patent  Agents, 
70  and  72,  Chancery-lane,  London.  W.C. 

Whenever  the  date  applied  for  differs  from  the  date  on  which  the  application  was  lodged 
at  the  Patent  Office  the  former  is  given  in  brackets  after  the  title. 
1919  Specifications. 
126,978  Belling.     Devices  for  coupling  circuits  in  wireless  telegraphy  and  telephony, 

so  as  to  produce  oscillations  having  a  strictly  single  freuuency.    (21/2/16.) 
126,985  Rev.     Projectors  or  searchlights.     (12/4/16.) 
127.008  See.  Francais  Radio-Electrique.     Wireless  telephony.     (15/2/16.) 

127.012  Crochat.     Electrical   driving  gear,   particularly   for  motor-cars.     (15  12  16.) 

(patent  of  addition  not  granted.) 

127.013  BrillouinS;Beauv;>i2.     Receiving  apparatus  for  wireless  telegrap*!/.  (27  3  16.) 
Receiving  apparatus  for  wireless  telegraphy,  having  one  or  more  lamps  provided 

with  a  filament  heated  by  an  electric  current,  and  two  different  electrodes  one  of- 
which  (a  plate)  is  connected  to  a  source  of  current  of  given  voltage,  the  other  elec- 
trode (a  grid)  being  connected  through  a  resistance  to  a  fixed  positive  voltage  point, 
and  oscillating  voltage  variations  transmitted  to  it  through  a  condenser,  whereby 
the  apparatus  operates  as  an  amplifier-detector. 

127.014  Brillouin    &    Beauvais.    Telephone   installations    particularly    for   v.-ireless 
telegraphy.     (7/11/16.) 

Consists  chiefly  in  using  as  an  amplifier  at  the  receiver  stations  of  the  telephone 
installations,  a  certain  number  of  lampi  comprising  a  filament  heated  by  an  electric 
current  and  two  different  electrodes,  and  whilst  connecting  the  second  electrode  of  a 
lamp  to  the  first  electrode  of  the  next  lamp  and  the  first  electrode  of  the  first  lamp 
to  the  line,  the  second  electrode  of  each  lamp  being  moreover  connected  through  a. 
resistance  to  one  of  the  poles  of  a  source  of  current—  in  inserting  a  condenser_into 
each  of  the  connections  of  the  electrodes  with  each  other,  *=;       ' 

127,030  CoMPAGNiE  Generale  Electrique.     Processes  of  producing  metallised  brushes 

for  electric  machines.     (22  5/16.) 
127,042  Marks.    ( Volta  Soc.  Anon.)    Apparatus  for  the  electric  driving  of  ships  such  as 

submarines.     (24,/3/17.) 
127.066  Stobie.     Electric  steel  manufacture.     (20;2.18.) 

127,068  Marks,     interrupters  for  use  with  ignition  systems  and  dynamos,     (18,3,18.) 
127,076  Wheeler.     Glands  for  electric  cables,  shafting  and  the  like.    (20,'4/18.) 
127.078  MacFadden&  Adams.     Electrical  testing  apparatus.     (23/4/18.) 
127,086  Bastiah.     Conductors  for  electric  current.     (17/5/18:) 

127,088  Portable  Electric  Motors,   Ltd.,   &  Fryer.    Dynamo  electric  machines. 

(175/18.)  < 

127,102  Wadkin,  Mills  &  Co.,  Thatcher  &  Small.    Trolley  heads  for  electric  tramways 

or  the  like.     (23/5/18.) 
127,131  White.    (Industrial  Electric  Furnace  Co.)     Electric  furnaces.     (20/6/18.) 
120,877  Soc.  Anon,  des  Etablissements  L.  Bleriot.     Regulating  apparatus  for  electric 

supply  systems.     (23/11,17.) 
127,177  B.T.-H.  Co.    (G.  E.  Co.)     Electro-plating  steel  articles.     (1/10/18.) 
127,186  Edison  Swan  Electric  Co.  &  Sheroold.     Electric  snap  switches.     (4, 11  18.) 
127.194  Barbour  &  Partridge.     Electrical  swithces,  starters,  and  controllers.  (23/11/18) 
127,227  Portable  Electric  Motors,  Ltd.,  &  Fryer.     Electric  motors.     117,4/18.)- 
(Divided  Application  on  8,334/18.) 
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10,116 
10,128 
10,130 
10,140 
10,150 
10.155 
10.158 
10,179 


APPLICATIONS  FOR  PATENTS. 

Note.— A'ames  within  parentheses  are  those  of  communicators  o1  inventions. 
April  23,   1919. 
Marsh.     Electrolytic  cells. 
Dawson.    Contact  breakers  for  magnetos. 
Teixeira.     Electric  furnaces. 
Van  Loon.     Pull  socket  switches. 

B.T.-H.  Co.     (G.E.  Co.)     Controlling  chemical  reactions. 
Dekker.     Process  of  electrolysis. 

Baedin.     Electrical  connector  for  sparking  plugs,  sc.  ,    .    ,     ■ 

Withers.     (National     Electro-Products,     Ltd.)    Apparatus    for    electrolysing 


lids. 


10.202 
10.209 
10,217 
10,220 
10,241 
10,248 
10,268 
10,273 

10,314 
10,336 
10,344 


10,378 
10,390 
10.393 

10.413 
10.414 
10,418 


10,512 
10,532 
10.533 


10,644 
10,692 
10,698 
10,709 
10.716 
10,721 
10,722 
10,725 
10,737 
10,755 
10,769 

10,855 
10.857 
10,858 
10.877 

10.881 

10.910 
10.926 
10,932 

10.942 
10,939 
10,943 
10.975 
10.986 

11.000 
11.008 
11.030 
11.032 
11.038 
11,086 

11,115 


11.130 
11,168 
11.192 
11,201 
11,202 
11,206 
11,209 
11.228 

11,234 
11,240 
11,248 
11,279 
11,303 
11,304 
11.312 
11.327 
11.332 

11,338 
11,347 
11,387 
11,396 
11,397 
11.427 
11.433 
11.436 


for  winding  clocks. 
1  with  lead,  antimony,  &c. 
for  ignition  apparatus 


Newlano.    Carbon  holder  and  feeding  mechanism  for  arc  lamps. 

St.  10,198  National  Carbon  Co.    Machines  for  making  bobbins  for  batten 

(10/1,18,  U.S.) 

April  24.  1919. 
Lenaohan.     Automatic  te'eohone  system. 
VoLK.     Automatic  time  switch  for  electric  lighting,  sc. 
Barry.     Reducing  lag  on  a.c.  systems  supplying  induction  motors.  &c. 
Brolt  Limited  &  Holt.     Ventilation  of  dynamos. 
Bile'^eld.     Incandescent  lamps. 
&  10.249  STFArroN.     Miners'  lamps. 
Oldham.     Galvanic  batteries. 
BOREL.  GuYE  &  Ramseyer.     Electric  motor  apparat 

April  25,  1919. 
BowEN  &  Marino.     Electrolytic  coating  of  iron  or  steel 
RuNBAKEN.     High-tension  magnetos. 
Scintilla.     High  voltage  current  distributing  apparat 

of  engines.     (18/9/18,  Swit7erland.)  v      >.  j  -      ,     . 

Campbell,  Gifford  &  Waite  &  Taylor.    Control  of  power  absorbed  in  electric 

furnace. 

April  26,   1919. 
Canard.     Electric  contrivance  for  greeting  persons  in  the  dark. 
Railin  J  &  Taylor.     Electric  conduit  tubes  and  fittings. 
Brown.     Device  for  demonstrating  difference  between  true  pole  and  magnetic 

pole.  &c. 
Batten.     Electric  flash  lamps  for  photographic.  &c..  purposes. 
Batten      Electrically  operated  camera  shutters. 
B.T.-H.  Co.  &  WHITAI--FR.     Protective  gear  tor  turbo-alternators. 

April  28.  1919. 
Benda.    Houghing  &  Pettinger.     Securing  terminal  nuts  on  accumulators. 

magnetos.  &c. 
Elecrtolytic   Zinc   Co.     Recovery   of   2inc    by   electro-deposition.     (27,4,18. 

Australia.) 
&  10.514  North  London  Engineering  Co.  &  Godwin.     Magnetos. 
Round.     Transmitters  for  wireless  telephony. 
Round.     Electric  generators. 

April  29,   1919. 
HlRST  &  O'Callaghan.     Electric  light  fittings. 
Schneider  et  Cie.     Electric  apparatus  for  indicating  and  repeating  movements 

at  a  distance. 
B.T.-H.  Co.     (G.E.Co.)     Protective  devices  for  electrical  distribution  systems. 
Williams.     Electric  filament  projection  lamps. 
White     (Becker  Bros.)     Electrolytic  cell  for  producing  oxides  and  powders  of 

metals,  &c, 

April  30,  1919, 
Wheatley.     Electrical  transmission  disengaging  lock  switch. 
Sharp.     Switches  for  electric  bells. 
Emerson.    Thief-proof  switch. 

&  10.710  Eastern  Telegraph  Co.  &  Davies.    Telegraphy. 
Olier  &  RoussiLLON.     Lead-covered  electric  cables. 
Tavener.     Controlling  supply  of  electric  currents. 
&  10.723  COMMIN.     Manufacture  of  insulating,  &c.,  compositions. 
International  Electric  Co.  &  Roose.     Electromagnets.  &c. 
Flory.     Means  for  supporting  electric  lamp  shade. 

Lenoir.     Manufacture  of  manganese.  &c..  in  electric  furnaces.     18  1,  14.  France.) 
B.T.-H.  Co.     (G.E.Co.)     Insulators. 

May  1.   1919. 
Ouain.     Electric  radiators. 
Hyde.     Electrodes  for  welding. 
Hyde.     Electric  welding  of  iron  or  steel.  &c. 
Opperman.     Magneto-electric  machines. 
Lithanode.  Ltd.  &  Hazlehurst.     Primary  batteries. 

May  2.  1919 
Gardner.     Microphones  or  electric  transmitters  for  submarine  signalling.  &c. 
C^BLE  Accessories  Co.  &  Reeves.     Electric  light.  &c..  lanterns. 
Breck-nell.  Munro  &  Rogers  &  Willis.     Apparatus  for  lamp  signalling  in 

overhead  wire  systems  of  traction. 
Shepherd.     Electric  generators  and  motors. 
Delille.     Electric  heaters.     (25'9  18.  France.) 
Hunt.     Vibration  galvanometers,  oscillographs.  &c. 
DiMiTRiEviTCH.     Arrangement  for  amplifying  electric  currents. 
BiBBY.     Transformation  of  polyphase  currents  in  furnaces,  &c. 

May  3,   1919. 
Jones.     Apparatus  "for  indicating  failure  of  electric  circuit. 
CowPER-CoLEs.    Coating  wire,  iic,  with  metals  by  electro-depcsition. 
Cocking  &  Hean.     Automatic  cut-outs  for  electric  circuits. 
TuRNOCK.     Electrical  resistance. 
Williams.    Thermo-telephone  receivers. 
Ateliers  de  Construction  Oeklikon  Wutrich.  Fawdry,  Dawson  &  Lucer. 

Locating  faults  in  transmission  systems.  &c. 
WAGHTWlCrT.     Electric  switches. 

Mays.  1919. 
Rickets.    Controlling  and  regulating  systems  for  dynamos  or  motor  starting 

systems. 
Danks.     Machine  for  starting  engines,  motors.  &c. 
Cowper-Coles.     Electro-deposition  of  copper  zinc  alloy. 
Tilling- Stevens,  Ltd..  &  Silcock.     Electrical  resistance  controls. 
Round.     Receivers  for  wireless  telegraph/. 

Round.     Thermionic  transmitting  devices  for  wireless  telegraphy  and  telephony. 
Oldham.     Galvanic  batteries. 

BiRK.     Continuous-current  compressor.     (6  5  18.  Denmark.) 
Pestridge.     Tram  rail. 

May  6.  1919. 
Potter.     Electricity  storage  coils. 
Cavc.     Electric  cycle  wheel  attachment. 

Simon.     Apparatus  for  heating  liquids  by  electric  resistance  or  gas. 
Martin.     Portable  electric  piano  player. 
Soc.  Color.     Electrically-heated  soldering  i 
Vandervell.     Lamp  fittings. 

Sundberg&Thomasson.  Manufacturing  electrolytic  copper  from  cement  copper. 
RouNr  &  Wright.     Wireless  telegraphy. 
Owen.     Electro-plating. 

May  7.  1919 
CoXAN  ?:  Williams.     Renewal  oi  metal  filaments  in  lamps, 
and  11.348  Barr.     Electrical  water-heating  elements. 
Thornton.     Electric  conductors. 

Ogle  &  Scott.     Electric  warming  and  ventilating  apparatus. 
Renew  Electric  Lamp  Co.  &  Harrison.     Electric  incandescent  lamps. 
Electro-agricultur  Aktiebolcget.     Cables  for  electrical  machines. 
Harris.     Electricity  motor  meters. 
Levin.     Electrolytic  gas  generators.     (22  5  17.  U.S.) 


(6,5, 18.  France.) 
ctrolytic  copper  from  cf 


Gommerclal  Topics. 

Import  Restrictions. 

By  an  Order  in  Council  the  import  of  chemicals  of  all  descriptions, 
electrical  goods  and  apparatus,  including  electrical  plant  and  machinery 
of  all  kind.'=,  and  insulating  materials  of  all  descriijtions,  scientific, 
mathematical  and  optical  instruments,  tungsten  powder  and  ferro- 
tungsten  is  prohibited  except  under  a  special  licence  of  the  Board  of 
Trade. 

Electrical  Illuminations  for  the  Celebration  of  Peace. 

We  have  received  a  letter  from  Mr.  J.  W.  Beaut hamp.  stating  that  it 
is  most  desirable,  if  disappointment  is  to  be  avoided,  that  oiders  fOr 
decorative  electrical  work  for  the  peace  celebrations  should  be  placed 
without  delay.  This  course  is  rendered  necessary  by  the  busy  condition 
of  the  industry  and  the  shortage  of  labour  in  factories  and  on  the  staffa 
of  wiring  and  contracting  firms.  Also  electricity  supply  works  require 
early  intimation  of  any  increase  in  their  load  which  may  be  expected. 
and  of  any  special  cable  work  that  may  be  required.  The  material  used 
on  previous  occasions  should  be  examined  without  delaj'  anrl  electric- 
lamps  should  be  ordered  as  early  as  possible. 
*         *         *         * 

Agricultural  Machinery. 

In  view  of  the  increasing  use  of  electrical  plant  and  apparatus -in 
agricultural  operations  electrical  engineers  and  manufacturers  will  be 
interested  in  the  decision  of  the  Board  of  Agriculture  and  Fisheries  to- 
ajipoint  a  Departmental  Committee  of  eight  members  to  arrange  for  the 
testing,  adaptation  and  improvement  of  machines  likely  to  prove  of 
value  to  agriculture,  to  examine  inventions  and  new  devices,  and  to- 
advise  as  to  the  further  steps  which  should  be  taken  to  promote  the 
development  of  agricultural  machinery.  The  chairman  of  the  Committee 
is  Sir  Douglas  Newton,  K.B.E.,  and  the  secretary  is  Mr.  V.  E.  Wilkins. 
Board  of  Agriculture,  72,  Victoria-street,  London,  S.W.I,  to  whom, 
communications  .should  be  addressed. 

The  Effect  of  Strikes  on  Contracts. 

Practically  every  tramway  and  electricity  undertaking  in  the  country 
is  sadly  in  need  of  repairs  or  extensions  in  order  to  meet  the  peace-time 
demands  for  better  transport  facilities  or  an  increased  supply  of  power 
for  manufacturing.  Local  authorities  and  companies  have,  therefore, 
been  obliged  to  place  contracts  for  rails,  rolling  stock,  plant,  &c.,  and 
we  regret  to  notice  that  many  of  these  have  gone  abroad.  For  instance. 
Birmingham  Corporation  recently  accepted  an  American  ttnder  for 
steel  rails,  and  we  see  that  Glasgow  Corporation  has  now  followed  the 
example  and  gone  to  America  for  its  rails.  In  both  cases  there  were 
questions  of  price  and  delivery  to  be  considered.  Mr.  Dalr^inple.  the 
tramways  manager  at  Glasgow  states  that  the  American  contiact  for 
rails  saved  his  department  £1,000,  and  delivery  was  guaranteed  this 
month.  British  firms,  owing  to  strikes,  would  only  promise  delivery  in 
September. 

An  Institute  of  Patentees. 

Some  manufacturing  firms  and  pa'tnt  owners  arc  organising  an 
association  for  the  protection  of  their  interret-s.  The  association  will 
probably  be  known  as  the  Imperial  Institute  of  Patentees  (Inc.).  and  the 
Board  of  Trade  has  been  asked  to  grant  a  licence  for  its  inceirporation. 
A  preliminarj'  meeting  will  take  place  at  the  Cannon-street  Hotel  on. 
the  10th  inst.  Mr.  G.  Cheesman,  genera!  secretary  of  the  National 
Union  of  Manufacturers,  is  organising  secretary  to  the  new  association, 
whose  temporary  offices  are  at  (i.  Holborn  Viaduct,  London.  E.C.4.  The 
reform  of  the  law  relating  to  patents  anel  trade  marks  is  overdue  and  an- 
amending  Bill  has  been  promised  by  the  Govcinment.  The  subject  is 
one  in  which  electrical  engineers  and  manufacturers  are  keenly  interested 
anel  if  properly  organiseel  the  new  association  should  dei  useful  work, 
nut  only  in  the  elirection  of  obtaining  suitable  refoims  in  the  law  but 
in  defending  the  rights  p,nd  interests  of  patentees  and  nif  nufacturers. 
We  think,  liowever,  that  it  should  be  representative  of  engineers  and 
patentees  as  well  as  of  the  patent  o^iniers  and  manufacturers. 

Imperial  Mineral  Resources. 

We  are  pleased  tei  leani  that  the  Imperial  Mineral  Resources  Bureau. 
which  has  been  set  u])  on  the  recommendation  of  the  Imperial  War 
Conference,  has  liegun  the  work  of  collecting  information  legarding  the 
mineral  resources  anel  metal  requirements  of  the  Empirr.  The  Burean 
will  act  as  advisers  to  the  various  Governments  and  others  concemecf 
ill  regarel  to  the  development  of  these  resources.  In  addition  to  the 
information  to  be  obtaineel  from  the  Oversea  Governments,  certain 
statistical  information  from  foreign  countries  will  be  procured  through 
the  Foreign  Gffice.  The  Governors  will  is.sue  from  time  to  time  statistical 
(■nd  other  publications  and  close  co-operatiem  will  be  arranged  with 
Government  departments,  scientific  institutions  and  societies.  The 
Governors  of  the  Bureau  have  been  appointed,  one  by  tie  Home  Gorem- 
ment  (who.so  representative  is  the  chairman),  one  by  each  of  the  five  self- 
governing  Dominieins.  one  each  by  the  Government  of  Inelia  and  Hie^ 
Colonial  Oftioe.  while  si.\  representatives  of  the  mineral,  mining  and' 
metal  industries  were  appointed  by  the  Minister  of  Reconstruction  after 
consultation  with  the  ])rinci))al  in.stitutes  and  in.stitutions  repivsenting 
those  industries.  Committees  of  the  governors  are  dealing  with  : — 
Intelligence  and  publications,  research  and  development,  legal  matters, 
and  general  jmrposes  and  finance.  The  offices  of  the  Bureau  are  at 
14,  Great  Smith-street.  Westminster.  S.W.I. 
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Elettricity  Supply. 


Batley  Corporation  has  been  authorised  to  borrow  £1,118  for  exten- 
sions of  the  supply  mains. 

Weymouth  Corporation  has  applied  to  the  L.  G.  Board  for  sanction 
to  a  loan  sf  £2.."iOO  for  house  services  for  thiee  viars. 

Thokxtox  Urban  Council  has  asked  the  Board  of  Trade  to  renew  the 
electric  lighting  order  for  12  months. 

Tlie  residents  of  Cavax  have  decided  to  firm  a  company  with  a  capital 
of  £lj,<l(l0  or  £7,000  in  order  to  establish  electricity  supply  in  the  district. 

Daklixgtox  Coiporation  has  applied  to  the  L.  G.  Board  fcir  authority 
to  borrow  £25,000  for  additional  generating  plant. 

Ealing  Corporation  has  applied  to  the  Board  of  Trade  for  an  order  to 
•enable  the  price  of  electric  current  to  be  increased  from  8d.  to  lUd.  per 
•unit. 

Staines  4  Egh.\m  Electricity-  Company  has  decided  to  apply  for  a 
provisional  order  to  supply  electric  current  in  the  parishes  of  Ashford  and 
Stanwell. 

Owing  to  a  fire  at  Spicer's  flour  mill,  Navan,  which  destroyed  the 
local  electric  lighting  plant,  the  supply  of  electricity  has  been  tem- 
porarily suspended. 

At  Lynx  on  Tuesday  an  inquiry  was  held  into  the  application  of  the 
Corpoi-ation  for  sanction  to  borrow  £.'H,200  for  extensions  of  the  electric 
supply  undertaking. 

HoRwiCH  Urban  Council  has  asked  Bolton  Corporation  and  the  Lan- 
cashire Electric  Power  Company  to  state  terms  for  a  bulk  supply  of 
electricity  for  lighting  and  power. 

At  Keighley.  on  Wednesday,  an  inquiry  was  held  into  an  application 
of  the  Corporation  for  sanction  to  borrow  £72,773  for  extensions  of  the 
electricity  imdertaking. 

Mr.  J.  B.  Braithwaite,  Chairman  of  the  Cofnty  of  London  Electric 
ScTPLY  Co.MrANY.  Lti)..  has  resigned  his  positicn  and  Sir  Ernest  Hiley 
has  been  elected  to  succeed  him. 

Eccles  Corporation  are  taking  a  bulk  supply  of  electricity  from  the 
Lancashire  Electric  Power  Company  in  order  to  meet  the  increased 
demand  for  current  from  local  manufacturers  and  others. 

The  Yorkshire  Electric  Supply  Linking-up  Committee  has  prepared 
its  re]x)rt  on  the  inter-comiection  of  electricity  undertakings  and  a 
conference  has  been  called  for  its  consideration. 

On  W',"dnesday  an  inquiry  was  held  at  CnELTENHAAt  into  the  applica- 
tion of  the  Corporation  for  sanction  to  borrow  £20,000  for  the  completion 
of  the  public  lighting  of  the  borough  by  electricity,  and  £2,000  for  service 
main*. 

Plymocth  Electricity  Committee  has  instructed  the  borough  electrical 
engineer  (Mr.  E.  G.  Okell)  to  prepare  a  report  on  the  additional  plant 
required  at  the  Prince  Rock  works  to  meet  the  increased  demand  for 
current. 

Fleetwood  Urban  Council  have  increased  the  charges  for  electricity 
as  follows  ;  Lighting,  7d.  per  unit  for  the  first  500  units  per  quarter, 
6Jd.  per  unit  for  the  second  500.  and  6d.  per  unit  afterwards  ;  power, 
3d.  per  unit  for  the  first  500  units,  and  2id.  per  unit  afterwards. 

Rochdale  Electricity  Committee  has  accepted  tenders  (amounting  to 
£40,000)  for  the  supply  of  cables,  switchgear,  &c,,  for  giving  a  supply  of 
energy  to  the  D.R.  Cotton  Mills.  The  agreement  for  a  .supply  of  elec- 
tricity in  bulk  from  the  Lancashire  Electric  Power  Company  has  been 
approved. 

The  Bill  to  sanction  the  Dartmoor  hydro-electric  scheme  will  not  be 
proceeded  with  this  year.  The  members  of  the  Devon  County  Council 
are  friendly  but  as  Dartmoor  is  the  county's  chief  watershed  the  matter 
has  been  referred  to  the  General  Purposes  and  the  Dartmoor  Preservation 
Committees. 

In  a  reixirt  to  Newry  Urban  Council,  Mr.  Arthur  E.  Porter  states  that 
the  suggestion  to  use  water-power  for  the  generation  of  electricity  is  not 
practicable,  and  a  supply  scheme  worked  in  conjunction  with  the  gas 
department  would  be  the  most  eeonomicf.l.  The  c^tinlatcd  tost  of  a 
suitable  scheme  is  £15,026. 

For  the  fir.st  time  in  its  career  the  Gkimsbv  electric  siipjily  undertaking 
shows  a  deficit  on  the  years  working  of  £2,042,  and  this  notwithstanding 
an  increase  in  charges  of  ;J0  per  cent,  for  the  last  quarter  of  1917-18,  The 
total  cost  in  1914-15  represented  l-082d.  per  unit  sold,  but  for  the  past 
year  it  wa?  l-999d. 

Bcp.NLEY  Electricity  Committee  has  leceived  applications  for  sup- 
plies of  electrical  energy  to  premises  in  different  parts  of  the  town,  but 
additional  boiler-house  plant  must  he  obtained  before  the  applications 
can  b<  mei,  and  therefore  the  L.(;.  Board  has  been  asked  to  sanction 
a  loan  of  £7,.")00  for  a  new  I.ancashirc  boiler  at  the  electricity  works  and 
for  service  cables,  &c. 

For  the  pa^t  year  there  was  a  deficit  of  over  £2,000  in  Hove,  and  a 
deficit  of  soni.-  hundreds  of  pounds  on  the  Aldrington  undertaking.  The 
maximum  charge  per  unit  allowed  is  being  made,  but  as  there  arc  1,209 
consunu  rs  of  electricity  who  use  less  than  20  units  yer  quarter,  it  is 
propo^'d  to  make  an  (vlteration  by  making  the  minimum  charge  13s.  4d. 
per  qu.'irter  to  each  individual  consumer. 

As  there  is  c  deficit  of  £3,648  on  the  pa.st  year's  wr.rking  of  the  electric 
supply  undertaking,  Llandudno  Council  has  increased  the  charge  of 
current  to  ordinary  con.'-umers  at  Sd.  per  unit.  For  large  consumers  a 
special  rate  of  6d.  per  unit  is  fixed,  and  for  power  the  ])ricc  will  be  sup- 
plied at  3d.  a  unit.  '1  he  Council  are  in  negotiation  with  the  North  Wales 
Power  &  Traction  Compr.ny  for  a  supply  cf  current  in  bulk. 


A  report  by  Mr.  Thos.  May,  recommending  the  erection  of  electricity 
works  in  Coleraine  at  an  estimated  cost  of  £46,000,  is  before  the  Urban 
Council.  The  capital  cost  of  suction  gas  plant  is  put  at  £22,000,  of  steam- 
driven  plant  at  £20,500,  and  of  water  and  suction  gas  at  £24,500.  Li 
order  to  provide  a  power  supply  to  the  mills  and  factories  an  additional 
outlay  of  £21,500  would  be  necessary.  The  report  is  to  be  i)rinted  and 
circulated  among  the  members  of  the  Council. 

There  was  a  deficit  of  £2,535  im  the  past  year's  working  of  the  Hull 
electricity  works,  and  the  chairman  of  the  Electricity  Committee  (Aid. 
J.  Pybus)  explains  that  this  is  due  to  the  higher  cost  of  fuel  and  the 
advance  in  wages.  They  had  made  a  great  number  of  new  comiections 
and  the  fresh  services  which  would  more  than  recou])  them.  Many 
people  resident  in  the  Garden  Village  were  anxious  to  ha\c  the  electric 
light,  and  a  large  number  of  people  at  Hessle  also  wanted  to  be  con- 
nected up.  Building  operations  were  proceeding  on  the  Tower  Grange 
estate  and  on  a  site  in  Holdemess-road,  and  they  had  suggested  to  the 
builders  and  local  plumbers  that  there  was  a  large  field  for  their  activities 
in  wiring  the  new  houses.  The  number  of  new  services  a2)pred  for  during 
the  past  month  was  68. 

The  accounts  of  Leeds  electricity  department  for  the  year  ended 
March  31, 1919,  show  that  gross  capital  expenditure  £1,788.228"(  =£45. 17s. 
per  kilowatt),  and  the  net  amount  of  debt  against  cajiital  expenditure 
is  £1,009,354  (=£25.  17s.  7d.  per  kilowatt).  Revenue  was  £327,175 
(compared  with  £271,595  in  previous  year),  and  gross  profit  was  £140,476 
(£136,111),  out  of  which,  in  addition  to  providing  for  redemption  of  debt 
and  interest  £118.095  (£111,239),  contributions  to  capital  were  made 
amounting  to  £139,827  (£135,833),  leaving  a  surplus  profit  £648  (£278). 
Working  and  general  expenses  were  equal  to  0-72d.  (0-52d.)  per  unit  sold  ; 
total  costs  of  J) reduction ,■  including  redemption  , interest,  &c.,  1^24d. 
(bOld.).  There  are  16,825  (15,950)  consumers,  and  total  sales  of  elec- 
trical energy  were  62,387,433  (62,771,883)  units.  Power  units  increased 
from  46,861,408  to  46,990,861,  and  motors  connected  amount  to  51,799 
(47,900)  kw.     Maximum  load  was  23,130  kw.  (24,920  kw.). 

The  receipts  of  the  Ipswich  Corporation  electric  supply  deiiartment  for 
the  year  ended  March  31  were  £55,140  (compared  with  £55,7 19  in  previous 
year),  inculding  £3,447  from  the  installation  department  and  £847  from 
the  electric  vehicle  garage.  Worlung  expenses  were  £45,104,  the  in- 
stallation department  cost  £2.992  and  the  garage  £555.  war  seiTice 
allowances  were  £329,  income  tax  rec{uired  £1,327,  interest.  &c.,  £4,608 
and  repayment  of  loans  £7,832,  the  net  result  being  a  deficit  of  £7,607. 
The  increase  in  cost  of  coal  was  £3,851,  and  the  receijits  were  adversely 
affected  by  breakdowns  due  to  running  overloaded  owing  to  pressure 
from  Government  Departments.  Total  maximum  demand  was  2,515  kw. 
(2,811  kw.).  Units  generated  were  7,478,784  (8,496,445)  and  sold 
5,737,961  (6,797,374).  In  August  1918  a  priority  certificate  was  issued 
enabling  the  manufacture  of  the  3,000-kw.  turbo-altemator.  switchgear, 
&c.,  to  be  proceeded  with,  and  it  is  hoped  to  have  the  plant  running  by 
the  end  of  next  month. 

With  the  prospect  of  a  big  advance  on  coal  manufacturers  must  look 
around  for  other  sources  of  energy.  Already  experiments  have  been 
made  in  utilising  coke-oven  gases  by  Leeds  and  Middlesbrough  Cor- 
jjorations.  but  the  idea  was  not  developed  because  of  the  cheapness  then 
of  coal.  RoTHERHAM  CORPORATION,  who  obtained  authority  last  year 
to  buy  crude  gases  from  all  the  collieries  in  their  area,  have  made  arrange- 
ments with  several  of  the  pits  and  other  agreements  are  being  negotiated. 
Vp  to  the  present  no  attemjjt  has  been  made  to  refine  the  gas  and  utilise 
it  for  public  lighting,  but  should  the  supply  at  any  time  exceed  the 
demand  for  power  the  gas  could  be  purified  and  used  for  lighting.  At 
Rotherham  it  is  jjrobable  that  when  the  full  possibilities  of  the  area  have 
been  tapjjcd,  gas  will  be  available  for  power  at  Is.  per  1,000  cubic  ft.  At 
Wombwell.  the  Cortonwood  Collieries  offered  the  local  Council  a  sujjply 
of  gas  at  lOd.,  and  Wath  Council  some  time  ago  were  offered  a  su])ply 
from  the  coke-ovens  at  Manvers  Main  at  9d.  jicr  1,000  ft.  Rotherham 
Corporation  also  propose  to  utilise  the  waste  heat  which  is  available  in 
steel  works.  The  Corporation  propose  to  put  down  small  electric  ])lants 
at  works  where  waste  heat  can  be  bought  in  suitable  quantities.  These 
j)lants  will  generate  electric  current  which  can  be  sold  to  manufacturers. 

.\  Board  of  Trade  inquiry  was  held  last  week  into  the  condition  of  the 
electric  supply  undertaking  at  Walton-on-the-Nazk.  Mr.  W.  Young, 
wliii  appeared  for  the  liquidators  and  mortgagees  for  the  Coast  Develop- 
ment Compan.y,  stated  that  they  knew  the  works  were  defectiv.^  ;  they 
were  picpaied  to  put  thrin  in  older  and  to  rtplacc  the  poles  wheie 
n.-cissarj-.  The  company  went  into  voluntary  liquidation  in  1915  and 
iiioiK'.v  could  not  be  found  to  properl.y  carry  out  the  work. 

.Mr.  Geo.  Broadtiurst,  electrical  engineer  at  Clacton-(n-8ca,  said  he 
visited  the  works  at  Walton-on-Naze  and  found  the  generating  station 
in  a  filthy  and  dilapidated  condition.  There  was  a  gas  engine  being  dis- 
mantled prior  to  being  sent  away  for  repair,  and  only  one  set  in  com- 
mission. The  overhead  main  was  in  bad  condition,  most  of  the  poles  weie 
tmsafc  and  a  source  of  danger  to  the  public.  The  declared  ])ressnrc  was 
230  volts  and  the  mdiT  n  i;istficil  l!MI  vcills  onlv  when  he  was  there. 

Mr.  F.H.  Lewis,  el.rfDcil  niLMn  ,  ,  :  i  I.,  X  lull, 'stated  that  the  ])olcsweie 
rotten.  The  ovcrlK  ,;.l  -\-hin  I  .-i  I  ■  rn  jn,  -ly  luglectcd.  Meilianically 
and  electrically  then  was  iiiurh  .I:iiil,  i  tu  tlic  jjublic,  whilst  rejiaiis  that 
had  been  done  looked  unsightly. 

The  local  witnesses  included  .Mr.  ('.  F.  J.  Barker,  who  w'as  chairman 
of  the  local  Council  from  1918  to  191!).  He  said  that  one  day  in  Novem- 
ber he  heard  there  would  be  no  electric  light.  He  and  .inothcr  found 
money  for  a  truck  of  coal  (£18)  for  the  electricity  works.  (In  .•inother 
occasion  he  was  without  electricity  for  a  week.  The  sujiply  of  electric 
light  had  not  always  been  satisfactoiy  at  his  hotel,  and  lie  I  hiI  to  install 
other  light  to  fall  back  on. 
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Jlr.  Young  pleaded  that  troubles  concerning  labour  and  materials 
Biad  been  difficult  to  overcome.  The  company  had  not  neglected  its 
duties,  and  they  were  doing  what  the  Board  of  Trade  could  require. 

Mr.  W.  Tyler,  electrical  engineer,  said  the  engine  was  being  over- 
liauled.  A  little  engme  that  he  saw  worked  remarkably  well.  The 
"battery  was  in  a  bad  state  ;  half  had  been  re-])lated  and  the  other  half 
-was  to  be  completed.  The  switchboaid  also  wanted  looking  to.  As 
to  the  overhead  construction  the  t  rouble  was  due  to  lack  of  help.  Theie 
was  no  danger  of  poles  collapsing.  It  was  unfair  to  compare  a  little 
seaside  town  with  Leyton  or  Clacton.  The  installation  would  not  lun 
tlirough  next  winter  unless  substantial  improvements  were  effected. 

£lectric  Traction. 

Dundee  Tramways  Committee  has  ordered  six  new  tramcars  in 
•addition  to  the  10  recently  ordered. 

The  Board  of  Trade  has  extended  by  one  year  from  Aug.  15,  1919, 
*he  time  limit-ed  by  the  Huddersfield  Corporation  Act,  1913,  for  the 
•completion  of  tramways  authorised  by  the  Act. 

The  Edinbukgh  tramway  sy.stem  passed  under  the  control  of  the 
'Coqioration  on  Monday.  There  is  no  change  in  the  staff  except  that 
Mr.  Cox  retires  and  is  replaced  by  Mr.  R.  S.  Richer.  The  lines  will  be 
gradually  converted  to  electric  working  on  the  overhead  system. 

The  Metropolitan  R.4IL\vay  Company  has  prepared  plans  for  the  con- 
vereion  of  the  line  from  Harrow  to  Bickmansworth  to  electric  traction. 
At  2)resent  only  36  out  of  88  miles  of  line  are  worked  electrically,  but  the 
present  scheme  will  add  another  8  miles  to  the  electric  system. 

Oldh.am  Tramwaj's  Committee  recommend  the  Council  to  increase 
the  salary  of  Mr.  Wm.  Chamberlain,  general  tramways  manager,  from 
£450  to  £700  per  year,  rising  by  annual  increments  of  £50  to  £800,  on  the 
■understanding  that  he  undertake s  not  to  terminate  his  engagement  within 
a  period  of  live  yeare. 

The  revenue  of  Ir.swicn  tramways  department  for  the  vear  ended 
March  31  was  £38,800  (compared  with  £34,817  in  1917-18),  working 
■e.\i)enses  -were  £30,279  (£27,071)  and  net  protit.  after  providing  tor 
■capital  charges,  &c.,  was  £2,294  (£1,478).  Revenue  per  car-mile  'was 
19'637d.  (13'365d.)  and  working  expenses,  including  power,  were  15-334d. 
■(10-392d.).  Passengers  carried  were  6,224,608  (6,009,777),  and  car-miles 
run  473,803  (625,224).     Units  used  per  car-mile  were  1  -151  (1-134). 

The  House  of  Commons  Select  Committee  on  Metropolitan  Trans- 
port has  continued  its  sittings,  but  the  witnesses  do  not  appear  to  have 
■contributed  much  to  the  solution  of  the  problem.  Mi.  Pick,  of  thi 
'Underground  Electric  Railways  of  London,  thought  a  Traffic  Boaid  was 
-necessai-y,  and  he  also  considered  it  desirable  to  secure  a  "  traffic  mono- 
poly "  for  his  companies,  so  that  where  they  run  buses  now  there  would 
be  no  opportunity  of  nmning  tramways,  and  in  the  main  thoroughfares 
where  motor  buses  now  ran  they  would  have  a  monopoly.  It  would  b> 
entirely  in  the  interests  of  the  public  that  there  should  be  only  one 
■corijorate  body  operating  in  the  streets  of  London.  That  would  con- 
tribute to  economical  working  and  efficiency.  Railways  and  tramways 
had  a  franchise,  and  the  time  had  come  ■when  the  motor  buses  should 
have  a  franchise  also.  They  did  not  seek  to  establish  a  vested  inteiest. 
I'or  the  convenience  of  the  public,  the  dead  ends  of  the  tramways  ought 
to  be  linked  ^ip. 

Mr.  Herbert  E.  Blain,  operating  manager  of  the  London  Tube 
Railways  and  the  London  General  Omnibus  Company  gave  details  of 
additional  trains  which  arc  to  be  placed  on  the  District  Railway  before 
the  end  of  August,  and  218  additional  cars  on  the  Bakerloo,  City  and 
•South  London  and  Pinadilly  Tubes. 

Statistics  of  the  L.C.C.  Trajhvavs  were  .submitted  to  the  Council  on 
Tuesday  and  showed  that  in  the  year  1917-18  the  net  surplus  transferied 
to  the  renewals  fund  was  £95,559,  but  in  1918-19  it  fell  to  £8,069.  The 
income  in  1918-19  was  £3.578,256  and  the  working  expen.ses  (including 
-war  .service  allowances)  were  £2,858,414,  leaving  a  .suiplus  of  £719.842, 
less  debt  and  other  charges  f£711.773),  or  a  net  sarplus  transforiid  to 
renewals  fund  of  £8,069.  The  war  .service  allowances  absorbed  in 
1918-19,  £162,128.  ■n-hilc  the  total  from  the  outbreak  of  war  to  March  31 
last  was  £529,290.  For  war  wages  and  war  bonus  to  employees  the 
corresponding  figures  weir  £832.992  and  £1,330,005  respectively.  It  is 
e.stimated  that  in  1919-20  the  total  receipts  will  be  £4,475,000  and 
working  expenses  £3,.5.S1,925,  and  after  meeting  debt  and  other  chaiges 
(£749,894)  there  will  be  an  estimated  net  suiplus  of  £212,567.  Passenger 
receipts  and  working  expenses  are  e.spected  to  average  19-88d.  .".nd 
15  59d.  respectively  per  CKr-mile.  The  growth  in  working  expenses  is 
due  mainly  to  the  advances  in  war  wages  and  the  increase  in  the  price 
of  materials.  The  undeitaking  will  have  to  bear  an  additional  yearly 
charge  of  £360,000  in  respect  of  the  48-hour  week,  while  the  wages  bill 
has  increased  from  £1.102,220  in  1913-14,  to  £2,421,250  for  191 9-20. 
The  Highways  Committee  state  that  the  result  of  the  working  of  tin- 
tramways  during  the  past  five  years  (1914-15  to  1918-19)  has  hern  that, 
takina  into  account  the  sums  actually  expended  on  renewals,  anel  after 
])rovifling  for  redemjition  of  debt  and  ijayment  of  interest  on  loans, 
tlierc  has  been  a  total  cieficicncy  of  about  £420.000.  This  sum  has  been 
met  out  of  the  balances  of  the  general  reser\-e  and  renewals  funds. 

On  the  basis  of  the  revised  fares  recently  introduced  by  the  Council, 
and  em  the  assumption  that  sufficient  cars  will  be  in  seivice  to  allow  of 
.")3.0(IO,000  car-miles  being  iim  during  the  year,  it  is  estimated  that  the 
total  amount  available  for  the  renewals  fund  as  the  result  of  the  working 
eluring  1919-20  will  be  £212,567  to  which  must  be  added  miscellaneous 
receipts  of  £9,102,  making  a  total  of  £211,609.  Against  this  sum  has 
to  be'  set  an  estimated  expenditure  on  renewals  of  £371,480.  so  that  if  the 
estimates  are  realised  it  will  be  necessary  to  diaw  on  the  lalance  of  the 
renewals  fund  to  the  extent  of  £149,811.  " 


Imperial   and  Foreign  Notes. 

The  Hydro-Electric  Commission  of  Top.onto  are  taking  .stops  to 
double  their  development  of  water  power  which  now  represents 
750,000  H.P.,  anel  this  will,  it  is  anticipated,  have  the  effect  of  decreasing 
power  costs  and  increasing  manufacturing. 

The  Burma  Oil  Company  is  proceeding  with  a  scheme  for  drilling  and 
))umping  by  electric  power  in  the  Yenangyoung  field.  Delay  was  caused 
by  the  war,  and  that  meant  an  enormous  increase  on  the  capital  cost. 
They  were  confident  that  not  only  would  there  be  a  consielerable  direct 
saving  on  the  present  extremely  costlj-  anel  emt-of-date  method  of  drilling 
anel  pumping  by  steam  power,  but  that  there  woulel  also  be  many  in- 
direct savings  and  advantages  through  the  use  of  electric  power.  It 
would  probably  be  three  years  before  the  scheme  was  completed,  but  it 
would  begin  to  come  into  partial  operation  with  resultant  savings  and 
benefits  considerably  before  that. 

It  is  proposed  to  establish  electricity  supply  in  the  to^wns  of  General 
Pinto  and  Ameohino  (Argentina). 

A  25-year  concession  has  been  granted  for  the  erection  of  a  generating 
station  for  supplying  electricity  to  the  Port  of  Santa  Cruz,  Argentina. 

A  co-operative  society  for  the  supply  of  electric  current  to  the  township 
of  Udinarrain,  Province  of  Entre  Rios  (Argentina)  is  in  course  of  for- 
mation. 

A  petition  has  been  presented  to  the  Municipal  Council  of  Tanlil 
(Argentina)  by  resielents  of  the  neighbouring  to^wnship  ofMaria  Ignacia 
asking  for  a  20  years'  concession  to  operate  an  electric  power  house. 

Of  the  loan  recently  authorised  for  carrying  out  railway  improvements 
in  Chili,  825,000,000  has  been  a.ssigned  for  the  electrification  of  the  first 
railway  zone,  comprising  the  Valparaiso-Los  .Andes-Santiago  section. 

Messrs.  Albert  C.  Nogue  and  Juan  Carrasco  have  retired  from  the  film 
of  Eugenio  Gross  and  have  started  in  business  at  Calle  San  Martin  333-337, 
Buenos  Aires,  as  commission  agents  and  manufacturers'  representatives 
in  South  America. 

Elducational. 

The  chair  of  chemistry  at  Aberdeen  University  is  vacant  owing  to  the 
resignation  of  Prof.  Sodeiy. 

Birmingham  Education  Committee  are  arranging  to  jirovide  in  the 
main  departments  of  the  Municipal  Technical  School  full-time  eiay 
courses  in  metallurgy,  engineering  and  electrical  engineering,  which  will 
be  open  to  ordinarj-  students  and  ex-service  students,  but  in  the  case  of 
the  latter  the  fee  will  be  paid  in  approved  cases  by  the  Board  of  Education. 

With  the  concurrence  of  the  Society  of  Merchant  Venturers,  the 
Council  of  the  University  of  Bristol  has  appointed  Major  Andrew 
Robertson,  D.Sc.  to  the  vacant  Chair  of  Mechanical  Engineering.  Prof. 
Robertson  was  educated  at  the  University  of  Manchester  :  he  served  his 
engineering  apprenticeship  in  works  at  Fleetwood  ;  in  1905  he  graduateel 
as  B.Sc.  with  first  class  honours  in  engineering  ;  in  1909  he  was  awarded 
the  M.Sc,  anel  in  1915  the  D.Sc.  degree.  He  was  a  demonstrator  in 
engineering  in  the  University  of  Manchester  and  resident  tutor  of  Daltcn 
Hall  from  1908  to  1912  ;  Viilcan  Research  Fellow  1912-15  ;  Lieutenant 
in  th.'  R.N.V.R.  1915,  and  for  some  time  has  been  heael  of  the  Mecha- 
nical Testing  Laboratory  for  the  R.A.F.,  at  Famborough. 

The  piescnt  occupant  of  the  chair.  Prof.  John  Munrc,  has  been  granteel 
the  title  of  Emeritus  Professor  in  Mechanical  Engineering. 

At  the  University  of  London  on  Friday  last  Dr.  S.  Russell  Wells 
gave  an  outline  of  the  scheme  for  degrees  in  commerce  which  has  been 
adopted  by  the  Senate.  He  })ointed  out  that  if  we  are  in  the  future  to 
maintain  ourselves  in  the  great  war  of  commerce  we  must  not  enter  the 
struggle  unjjrejiareel.  There  was  time  now  to  organise  on  projier  lines. 
Languages  would  be  a  special  study  under  the  university  scheme.  The 
elegrees  in  commerce  would  be  a  sound  educational  training  for  the  minel. 
Thj  University  of  London  had  the  machinery  and  the  men  and  the 
knowledge  to  enable  them  to  set  up  courses,  so  far  as  general  education 
was  concerned,  on  lines  parallel  to  those  existing  in  other  faculties,  but 
a  practical  business  experience  had  been  lacking  ;  they  had,  therefore, 
gone  to  the  foremost  business  men  in  London,  and  from  them  interest 
and  support  were  immediately  forthcoming.  By  Oct.  I  a  scheme  woulel 
be  in  operation  which  had  the  a]i])roval  of  commercial  experts,  the  Senate 
of  the  university  and  the  support  of  the  Government.  After  outlining 
the  history  of  the  movement,  the  activities  of  the  various  sub-committees 
upon  whose  reports  the  scheme  is  based,  and  the  course  of  study  which 
would  lead  to  the  taking  of  degrees.  Dr.  Wells  made  it  clear  that  external 
I'durscs  would  be  taken  as  well  as  full  courses  within  the  miiversity. 
They  hoped  to  establish  scholarships,  some  of  which  would  be  tenable 
abroad.  For  the  scheme  it  would  be  necessary  to  raise  £500.000.  He 
was.  however,  hopeful  that  the  desired  amomit  would  be  forthconruig. 
The  trustees  of  Sir  Ernest  Cassel's  fund  had  promised  £1.50.000  on  cem- 
dition  that  an  equal  sum  is  raised  by  the  end  of  September.  After 
giving  a  list  of  the  ))rincipal  contributors  he  said  the  Faculty  wemld  be 
numaged,  under  the  control  of  the  Senate,  by  a  Committee  composed 
of  the  Chancellor  and  the  Vice-Chancellor  of  the  University,  the  Chairman 
of  Convocation,  and  thirty  othei^,  ten  being  members  of  the  University 
.and  twenty  business  men. 

The  scheme  of  studies  seems  to  be  a  good  and  comprehensive  one.  It 
is  proposed  to  confer  the  degree  of  B.Com.  after  3  years  study.  The 
Master's  degree  will  also  he  conferred,  but  candidates  must  have  had  not 
less  than  2  years'  practical  commercial  experience  after  having  got  the 
B.Com.  degree. 
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Miscellaneous. 

"  Nature  '"  announces  that  a  Cnion  of  Scientilics  Federal  Employees 
has  been  formed  in  the  United  States,  with  Mr.  P.  J.  Aguew,  of  the 
Bureau  of  Standards,  Washington,  as  secretary. 

The  following  companies  will  be  Struck  off  thf.  Rkgiiter  of  Joint 
Stock  Companies  unless  cause  is  shown  to  the  contrary  before  Sept.  27  : 
Alpha  Electrical  Company,  East  London  Electric  Company,  G.O.  Ac- 
cumulator, South  American  Rail-less  Traction  Company. 

British  Electro-Chemists,  Ltd.,  is  applying  for  the  restoration  of 
patent  (No.  28,953/1912)  granted  to  Pascal  Marino  for  "  Salicylate 
electrolytes  for  use  in  the  electrolytic  deposition  of  metals  or  metallic 
alloys,"  which  expired  on  Dec.  16,  1918. 

The  Eastern  &  Associated  Telegraph  Companies  announce  that  the 
Tariff  fok  Telegrams  between  the  United  Kingdom  and  Hong  Kong. 
China.  Japan  and  the  Philippines  will  be  reduced  by  6d.  per  word  as  from 
Sept.  1  next.  The  present  rate  to  all  parts  of  China  (except  Macao,  which 
is  3s.  9d.)  and  the  Philippines  is  3s.  6d.  per  word,  and  half  that  amount 
for  deferred  messages.     The  rate  to  Japan  is  3s.  1  Id. 

In  consequence  of  the  interest  displayed  by  the  Federation  of  British 
Industries  in  the  question  of  the  floodmg  of  the  Tipton  and  Sovth 
Staffordshire  Coalfields,  the  Controller  of  Coal  Jlines  has  decided  to 
proceed  with  the  installation  of  electric  pumjiing  machinery,  in  order 
to  deal  with  the  possibility  of  the  overflow  of  water  from  Tipton  district 
to  the  important  adjoining  districts  of  Old  Hill,  Oldbury  and  Kings- 
winsford. 

The  G.  E.  C.  Travellers'  Launch  Party  of  abcut  55  had  a  pleasant 
outing  on  the  21st  ult.  and  Mr.  H.  Hirst,  chainnan,  and  Mr.  M.  Railing, 
managing  director  of  the  Company,  were  present.  Starting  from  Rich- 
mond on  the  '  Richmond  Belle  '  at  10  o'clock,  Stpines  was  reached  about 
3.30.  Lunch  and  tea  were  served  on  board.  The  musical  programme 
was  carried  on  all  day  and  everj'one  assisted  in  making  the  trip  a  success. 
A  good  many  interesting  photos  were  taken  and  the  general  commtnt 
was  that  everj-one  had  thoroughly  enjoyed  himself.  Richmond  was 
reached  at  9.30  p.m.     The  last  similar  outing  was  held  on  July  28,  1914. 

The  Assistant  Postniast?r-General,  Mr.  H.  Pike  Pease,  has  stated  that 
the  values  at  prime  cost  of  the  Post  Office  plant,  excluding  plant  con- 
structed for  war  purposes,  are  as  follows  :  Telephone  servdce,  £34,838,307; 
telegraph  seri-ice,  £7.057.206.  The  accounts  show  that  full  allowance  is 
made  from  revenue  for  accrued  depreciation  not  covered  by  the  actual 
expenditure  on  renewals  and  maintenance. 

Hull  Telephone  Committee  has  placed  an  order  with  the  Wcsteni 
Electric  Company  for  the  equipment  of  an  automatic  telephone  exchange 
at  £19,800.  The  manager  and  engineer  (Mr.  T.  Holme)  has  estimated 
that  the  cost  of  extending  the  system  by  an  addition  of  2,000  instruments 
would  amount  to  £58,786,  exclusive  of  the  building,  but  including  th.^ 
automatic  exchange.  Four  companies  tendered  for  automatic  switching. 
the  tenders  being  £20,296,  £20,224,  £19,800  and  £13,802  by  the  Automatic 
Telephone  Mfg.  Company,  Siemens  Bros.  &  Company,  the  Western 
Electric  Company  and  the  Relay  Automatic  Telephone  Company  re- 
spectively. 

The  Postmaster-General  (Mr.  A.  Illingworth)  states  that  for  the  year 
1917-18  there  was  a  deficit  of  £556,330  on  the  Telegraph  Service, 
and  a  surplus  of  £355,468  for  the  telephone  service.  The  accounts  fftr 
1918-19  will  be  less  favourable,  owing  to  the  increased  war  bonus 
paid  to  the  staff,  amounting  to  £l'.25(j,000  for  the  telegraph  service. 
and  to  nearly  £1.500.000  for  the  telephone  service,  and  the  loss  will 
be  about  £1,000,000  on  telegraphs  and  £400,000  on  telephones.  The 
deficiency  will  be  substantially  larger  for  1919-20.  The  war  bonus 
was  estimated  at  over  £2,000,000  for  the  telegraph  service,  and  about 
£2,.500,000  for  the  telephone  service.  Owing  to  the  increased  cost  of 
materials,  &c.,  the  question  of  increasing  the  rates  is  under  consideration. 

It  is  desired  to  permit  illuminations  on  the  occa.sion  of  the  celebration 
of  Peace,  and  as  the  use  of  Gas  and  Electricity  for  Illuminatim: 
purposes  will  affect  the  quantity  consumed  by  ]k  isons  who  arc  rcstrictc  d 
to  a  definite  .illowancc  under  the  terms  of  the  Household  Fuel  and 
Lighting  Order,  l'>18  for  under  the  new  Order  when  it  comes  into  effect !. 
it  is  to  be  understood  that  no  action  will  be  taken  in  respect  of  excess 
consumptions  up  to  10  per  cent,  of  the  allowance  for  the  quarter,  whcie 
a  consumer  has  used  ga«  or  electricity  for  the  purpose  of  peace  illuminj!  - 
tion.  If  the  concc'ssion  of  10  per  cent,  is  thought  to  be  inadequate,  a 
consumer  must  make  a  suecial  arrangement  with  the  Local  Fuel  Overseer, 
who  will  afford  cveiy  reasonable  facility  for  illuminations.  This  con- 
cession relates  only  to  illuminations  for  Peace,  and  is  not  to  be  made  use 
of  for  taking  gas  or  electricity  for  illuminated  advertisements. 

Certain  changes  have  occurred  in  the  staff  of  the  Coal  Mines  Depari- 
ment.  Sir  Arthur  Lowes  Dickinson,  Mr.  S.  W.  Runtz  and  Mr.  Follett 
Holt  have,  at  their  own  request  and  with  the  consent  of  the  Controller 
of  Coal  Mines,  been  relieved  of  the  executive  duties  which  they  have 
hitherto  Ijeen  carry-ing  out  in  the  Finance  Branch.  Mr.  1).  W.  Coatcs, 
C.B.E.,  F.C.A.,  Financial  Secretary  of  the  Department,  will,  as  from 
.July  I,  be  in  charge  of  the  Finance  Branch  and  will  act  as  Chainnan  of 
the  Finance  Board.  Sir  Arthur  Lowes  Dickinson  will  continue  to  assi.'t 
the  Controller  of  Coal  Mines  in  an  advisory  cajmcity.  Mr.  Frank  Pick, 
Head  of  the  Household  Fuel  and  Lighting  Branch,  is  also  obliged  to 
relinquish  his  executive  functions,  but  has  consented  to  advise  upon  the 
admmistration  of  the  Branch.  Mr.  N.  T.  Ford,  of  the  Board  of  Trade, 
has  been  appointed  to  be  tH.'  executive  hfad  of  the  Hnuselinl.l  Kuel 
and  Lighting  Branch  as  from  .hilv  1. 


Appointments  Vacant  and  Filled. 

A  tramways  manager  and  engineer  is  required  by  Southampton  Cor- 
poration.    Applications  to  the  Town  Clerk  by  noon  July  7. 

Plymouth  Corporation  require  a  tramways  manager.  Salaiy  £700 
per  annum,  rising  to  £800.  Applications  to  the  Town  Clerk  bv  noon, 
July  23. 

Applications  are  invited  for  the  Professorship  of  Physics  in  the  Univer- 
sity College  of  Wales,  Aberystwyth.  Salary  £600  a  year.  Applications- 
to  the  Registrar  by  July  12. 

A  telegraph  inspector  is  required  for  the  Uganda  Protectorate.  Salary 
£160-flO-£200,  with  war  bonus  £70  per  annum.  .\p])lications  to  tlie 
Crown  Agents  for  the  Colonies,  4,  Millbank,  London,-S.W.l. 

A  consumers'  clerk  and  a  correspondence  clerk  are  required  foi'  the 
Hammersmith  (London)  Borough  Council  electricity  department.  A]i- 
plications  to  the  Borough  Electrical  Engineer,  85,  Fulham  Palace-road, 
by  July  10. 

The  Governing  Body  of  Battersea  Polytechnic  require  a  chief  assistant 
lecturer  in  electrical  engineering  (salary  £240  rising  to  £400).  and  an 
assistant  lecturer  and  demonstrator  in  electrical  engineering  (salary  £!  80 
to  £240,  rising  to  £400).  A  war  bonus  of  £39  per  annum  will  also  be 
paid. 

A  princijjal  lecturer  in  electrical  engineering  is  required  at  the  Gold- 
smiths' College,  tfniversity  of  London.  Commencing  salarj-  £150  to 
£240  per  annum,  risuig  by  £15  increments  to  £300  and  then  by  £10  to 
£400.  A  war  bonus  of  £39  will  also  be  paid.  Applications  to  the  Acting 
Warden  by  July  17. 

Instructors  in  mechanical  and  electrical  engineering,  chemistry- 
handicraft  and  manual  instruction,  technical  training,  &c.,  are  required 
for  the  Hayes  and  Blackpool  Training  and  Treatment  Centres.  Applica- 
tions by  July  15  to  the  Secretary',  Ministrj'  of  Pensions,  Thorney  House. 
Smith -square,  Westminster.  S.W.  1. 

Newcastle-upon-Tyne  Education  Committee  invite  applications  for 
the  appointment  of  head  of  the  electrical  engineering  department  of' 
the  Rutherford  Technical  College.  Salary  £500  per  annum.  Applica- 
tions on  forms  to  be  obtained  from  the  Director  of  Education  (Mr.  Percival- 
Sharp),  must  be  returned  by  July  15. 

The  following  appointments  are  vacant  at  the  Northampton  Poly- 
technic Institute  :  Instructor  in  mathematics  and  physics  (£250  ])er 
annum),  demonstrator  and  assistant  lecturer  in  mechanical  engineering 
(£250),  drawing  office  instructor  and  assistant  lecturer  in  mechanical 
engineering  (£2.50),  demonstrator  in  the  optical  laboratory  (£240), 
demonstrator  and  assistant  lecturer  in  the  technical  chemistry  depart-- 
ment  (£240),  and  an  instructor  and  demonstrator  in  the  electrical  and 
physical  laboratories  (£200).  Applications  to  the  Principal,  Dr.  R. 
Mullineux  Walmsley,  by  July  15. 

Mr.  H.  Moore  has  been  appointed  Assistant  Director  of  Research  Ijy 
the  Council  of  the  British  Scientific  Listrument  Research  Association. 

Mr.  C.  T.  R.  Wilson,  M.A.,  has  been  appointed  reader  in  electro- 
meteorology  at  Cambridge  University  for  five  years. 

Mr.  E-.  S.  RajTier,  of  Doncaster,  has  been  appointed  manager  of  the 
Hull  Coqio ration  tramways  at  a  salarj-  of  £8IX>  per  annum.  Mr.  A.  Cham- 
berlain, of  Oldham,  and  Mr.  H.  P.  Stokes  were  also  interviewed  by  tlie 
Council. 

Tenders  Invited. 

Tenders  are  invited  for  the  supjily  and  erection  of  three  electric  travel- 
ling gantrj-  cranes  >i t  Belfast  Harbour.  Specification  from  the  Harbour 
Engineer,  and  tenders  to  the  Secretarj'  by  July  .30. 

Launcf.ston  (Tasmania)  City  Council  require  tenders  by  3  o.m 
July  28  for  the  su])ply  and  erection  of  battery  reversible  booster,  switch- 
gear,  &c.     Specification,  &c..  from  the  City  Electrical  Engineer. 

D.\rlington  Corporation  want  a  Rotary  Converter,  Coolmg  Tower,  a 
Water-tube  Boiler,  Eeonomiser  and  an  induced  draught  Fan.  Speci- 
fications from  the  Borough  Electrical  Engineer,  and  tenders  by  July  11,. 
to  the  Town  Clerk. 

Grave.sexd  Corporation  want  tenders  for  a  2,000  kw.  tlu'ee-phase 
Alternator,  Condensers  with  motor-driven  air  and  circulating  water 
pumps.  Specifications  from  the  Borough  Electrical  Engineer,  and 
tenders  (by  .July  12)  to  the  Town  Clerk. 

Messrs.  Fuller,  Horsey,  Sons  &  Cassell  will  sell  by  tender  in  lots  some 
suqjius  machinery  and  tools,  including  electric  generating  sets,  suction 
gas  plant,  a  number  of  furnaces,  &c.  Tenders  must  be  delivered  at  the 
auctioneers'  offices,  11,  Billiter-street,  E.G.,  by  4  p.m.   July  15. 

Redditch  Urban  District  Council  invite  tenders  for  high -pressure 
steam,  exhaust  and  water  circulating  ])iping.  Specifications,  &c. ,  from 
the  consulting  engineers  (Messrs.  Handcock,  Dykes  &  Trotter),  11, 
Victoria-street,  London,  S.W.I,  and  tenders  to  the  clerk  to  the  Council 
(.Mr.  G.  W.  Hobson)  by  noon  July  28. 

Bedford  Corporation  invite  tenders  for  the  sujjply  and  erec  tion  of  one 
1 ,500  kw.  single-phase  turbo-alternator  and  condensing  plant,  water-tube 
boilers, mechanical  stokers  and  induced  draught  plant,  c.h.t.  switcligear,, 
water  softener,  feed  pumps,  &c.  Specifications  from  the  borough  elec- 
trical engineer  (Mr.  R.  W.  L.  Phillips),  and  tenders  to  the  Chainnan  of  the 
Electricity  Committee  by  noon  July  14. 

Bedford  Corporation  also  invite  tenders  for  the  erection  of  buildings, 
and  the  supply  of  electric  motors,  coal  conveyor,  runaway  and  chutes,  &c. 
Specifications  from  Mr.  R.  W.  L.  Phillips,  and  tenders  to  the  Chair- 
man of  the  Electricity  Committee  by  noon  July  21. 
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Business  Items. 

Lieut.  W.  H.  Walton,  R.N.V.R..  A.M.I.E.E.,  ha.s  commenced  busines.s 
as  an  engineer's  agent  at  38/44,  Bean-street,  Liverpool 

The  Acme  Electric  Traction  Company  has  removed  its  office  to  Acme 
Works,  Seven  Sisters-road,  Tottenham,  N.  15. 

Messrs.  F.  Howarth  and  W.  Howarth,  recently  demobilised,  are  shortly 
recommencing  business  as  electrical  engineers  at  \8.K,  Market-street, 
Church,  Lanes. 

Edward  F.  Tompkins  and  Wm.  Latta,  automobile,  electrical  and 
general  engineers,  Catherine-street,  Cardiii,  have  dissolved  partnership. 
Debts  by  Mr.  Latta. 

The  British  Lighting  &  Ignition  Company,  Ltd.,  has  removed  from 
Tottenham  Court-road,  to  Blic  Works,  Cheston-road,  Aston,  Binningham. 
Telegrams  :   "  Vicksmag  Phone,  Binningham."     Telephone  :  East  340. 

Tenders  are  invited  for  some  Electric  Lighting  Plant  at  the  Ken- 
more  Timber  Camps,  near  Aberfeldy,  Perthshire.  Offers  to  the  Executive 
Officer,  Timber  Supply  Department.  1,  Queen-street,  Edinburgh,  by 
July  12. 

The  directors  of  Messrs.  D.  Hulett  &  Company,  Ltd.,  manufacturers  of 
electric  light  fittings,  &c.,  have  decided  to  discontinue  business  and  the 
stock  and  goodwill  will  be  sold  by  auction  on  the  9th  inst.  and  following 
days. 

The  London  office  of  Messrs.  Mawdsley's,  F.  &  A.  Parkinson,  1.  Fran- 
kenburg  &  Sons,  and  the  Park  Royal  Engineering  Works,  Ltd.,  is  now 
34,  Broadway,  Westminster,  S.W.I.  Telegrams  :  Octopede  Vic  London  ; 
telephone  :  Victoria  3373. 

The  18th  edition  of  "Glover's  Almanac"  is  just  to  hand,  and  as 
usual  it  contains  a  feast  of  good  things  on  the  subject  of  cables  and 
things  appertaining  thereto.  The  extractions  from  various  electrical 
publications  are  of  great  value  to  the  mains  engineer,  and  I  am  sure  the 
company  will  not  be  able  to  cope  with  the  demand.  The  humorous 
section  is  still  up  to  the  standard  of  last  year. 

The  A.C.  Cutting  &  Welding  Company,  Ltd.,  has  engaged  Mr.  W.  H. 
Flood  as  chief  engineer  to  its  head  office,  to  act  as  electrical  expert  and 
welder  in  connection  with  its  special  system  of  a.c.  welding.  Mr.  Flood 
has  given  up  his  appointment  as  chief  electrical  engineer  with  Messrs. 
William  Beardmore  &  Company  to  join  the  company,  and  previously  he 
was  chief  electrical  engmeer  to  the  late  Thames  Iron  Works. 

Mr.  Spencer  Hawes  has  completed  his  ser\'ices  with  the  Admiralty  as 
Assistant  to  the  Controller-General  of  Merchant  Shipbuilding  and  has 
resumed  his  practice  as  Consulting  Engineer  with  his  firm  of  May  & 
Hawes  at  Westminster.  Mr.  Hawes  has  just  been  the  recipient  of  a 
handsome  silver  cigar  and  cigarette  boxfrom  Lord  Pirrie,  the  Controller 
General  of  Merchant  Shipbuilding. 

A  new  list  relating  to  Exide  accumulators  has  been  issued  by  the 
Chloride  Electrical  Storage  Company,  Ltd.  The  Exide  battery 
has  been  much  used  for  motor-car  work,  and  the  variety  now  being 
marketed  has  proved  very  successful  in  the  States.  A  list  of  American 
ears  on  which  Exide  batteries  are  habitually  used  is  included  and 
weights,  dimensions  and  capacities  of  standard  types  are  given. 

The  British  Westinghouse  Electric  &  Mfg.  Company  have  recently 
issued  a  group  of  leaflets  dealing  with  some  of  their  apparatus.  Leaflet 
B.I.L.  80/8-3  gives  illustrated  particulars  of  their  oil-immersed  motor 
control  units  for  slip-ring  type  motors;  D.L.  333/1-1  is  devoted  to  a 
description  of  type  Boi  consumers'  oil  switch  cubicle  ;  and  B.I.L.  344/2-3 
to  type  R  (moving  coil)  d.c.  ammeters  and  voltmeters.  Leaflets  344/2-1 
and  344/3-1  are  descriptive  of  the  instruments  listed  in  No.  o44/2-3. 

Mr.  J.  Cauthery,  late  chief  boiler  engineer  of  the  '\'ulcan  Boiler  & 
General  Insurance  Company,  and  previously  assistant  engineer  of  the 
National  Boiler  &  Cieneral  Insurance  Company),  has  joined  the  Sutton 
Oil  Company,  Manchester,  as  engineer  and  general  manager.  While 
devoting  himself  to  the  development  of  the  company's  business  in 
lubricants  for  all  clas.ses  of  work,  Mr.  C'autherj-'s  services  will  be  available 
for  consultation  in  regard  to  problems  in  connection  with  lubrication. 

The  firm  of  Payne  Gallwey,  Brown  &  Company,  which  was  formed 
just  prior  to  the  outbreak  of  war,  has  again  been  formed  on  more  ex- 
tensive lines.  The  directors  are  J.  Payne  Gallwev,  late  Brevet  Lieut.- 
Colonel,  R.E.,  and  C.  L.  Brown.  A.M.I.E.E.,  Lieut.  R.E.,  both  of  whom 
have  been  associated  with  mechanical,  electrical  and  colliery  work  on  the 
practical,  technical  and  commercial  sides  for  many  years.  The  Him  will 
act  as  manufacturers'  agents  for  colliery,  factory,  shipyard  and  general 
engineering  supplies,  machinery  and  jilant  (mechanical  and  electrical) 
for  home  and  export.  The  staff  (including  the  directors)  are  ex-disabled 
officers,  and  the  offices  are  at  49,  Queen  Victoria-street,  London,  E.C.4. 

The  undertaking  of  the  Enfield  Electric  Cable  Mfg.  Company  has  been 
acquired  by  a  new  company,  the  Enfield  Edison  Swan  Cable  Works,  Ltd., 
which  has  a  capital  of  £200,000  in  £1  shares.  The  control  and  manage- 
ment remains  as  heretofore,  the  chainnan  of  the  board  being  Viscount 
Grimston,  but  the  board  will  include  Messrs.  C.  J.  Ford  and  C.  E.  Hunter, 
chairman  and  managing  director  respectively  of  the  Edison  Swan  Electric 
Company,  which  is  subscribing  for  50,000  shares  in  the  new  company. 
The  works  at  Brimsdown  will  be  enlarged.  Mr.  C.  F.  Piutte  is  general 
manager;  Mr.  John  A.?pin, managing  director  of  the  works;  and  Mr. 
A.  V.  Downton,  technical  director.  The  Enfield  Company  has  gone  into 
voluntary  liquidation,  with  Mr.  W.  L.  Smith,  secretary  o'f  the  company, 
as  liquidator. 

We  are  informed  that  the  Enfield  Company  recently  purchased  the 
goodwill,  plant,  &c.,  of  Messrs,  Connolly  Brothers,  Ltd.,  of  Blackley. 


Companies'  Reports,  &c. 

The  directors  of  the  E.\ster.\  Extension  Al'.stralasia  &  Chixai 
Telegraph  Company,  Ltd.,  have  declared  an  interim  dividend  for  the 
three  months  ended  March  31,  1919.  of  3s.  per  .share,  payable, tax  free, 
on  the  15th  inst.  The  share  register  will  be  closed  from  the  7th  to 
the  14th  inst. ,  inclusive. 

The  transfer  books  of  the  Telegraph  Construction  &  Maintenance 
Company,  Ltd.,  are  closed  from  June  30  to  the  10th  inst.  inclusive, 
preparatory  to  payment  of  interim  dividend  of  6s.  per  share,  tax  free. 

The  accounts  of  the  Chili  Telephone  Company  for  the  year  ended 
March  31  show  a  profit  of  £82,149.  After  deducting  income  tax  and 
excess  profits  duty  and  jjlacing  £16,964  to  general  reserve  and  £15,000 
to  reserve  for  renewal  of  plant,  the  directors  recommend  a  final  dividend 
of  3s.  per  share  (tax  free),  leaving  £8,510  to  be  carried  fonvard. 

Mr.  J.  B.  Braithwaite  has  resigned  the  chairmanship  and  his  seat  oa 
the  Board  of  the  County  of  London  Electric  Supply'  Comp.\n\-,  Ltd., 
Sir  Ernest  V.  Hiley,  K.B.E.,  has  been  appointed  Chairman  and  Mr.  H.  B. 
Renwick  (Managing  Director)  has  been  appointed  Deputy  Chairman  of 
the  Company. 

Mr.  .1.  B.  Braithwaite  has  resigned  the  chairmanship  and  his  seat  on 
the  Board  of  the  South  London  Electric  Supply  Corporation,  Ltd., 
and  Mr.  H.  B.  Renwick  (Managing  Director)  has  been  appointed  Chair- 
man of  the  Company. 

During  the  year  1918  the  South  Wales  Electeical  Power  Distri- 
bution Company'  sold  36,593,903  units,  compared  with  36,959,049  in 
1917.  Particulars  of  receipts  and  expenses  are  contained  in  the  accounts 
of  the  Trcforest  Electrical  Consumers  Company.  After  payment  of  all 
expenses,  the  credit  balance  of  the  past  year's  working  was  £26.144. 
Deducting  interest  on  the  prior  lien  debenture  stock  and  the  original 
debenture  .stock  and  making  provision  for  depreciation  of  new  plant,  the 
balance  (£52)  is  to  be  carried  foiwaid. 

The  gross  profits  of  the  Electric  &  General  Investment  Company,. 
Lid.,  for  the  year  ended  May  31  was  £8,117.  After  deducting  general 
charges,  interest  on  debenture  stock,  and  adding  £17,225  from  last  year, 
the  balance  is  £23,352,  which  the  directors  have  carried  fonvard.  The 
directors  hope  to  be  in  a  position  to  resume  the  payment  of  the  half- 
yearly  dividend  on  the  preference  shares  on  Jan.  1  next.  As  it  is  im- 
practicable to  pay  off  immediately  in  cash  the  arrears  on  the.se  shares, 
which  at  June  30, 1919,  will  amount  to  30s.  on  each  £5  share,  the  directors 
are  considering  various  methods  for  dealing  with  the  same.  The  former 
secretary  (Mr.  S.  R.  Shaw)  suffered  so  severely  in  health  through  his 
service  in  H.M.  Army  that  he  had  to  re-sign  his  appointment,  and  Mr. 
R.  L.  Sare  succeeds  him  as  .secretary. 

The  accounts  of  Crompton  &  Company,  Ltd.,  for  the  year  ended 
March  31,  1919,  show  net  profit  (after  providing  for  depreciation,  interest 
on  debentures,  directors'  fees,  &c.,  and  a  reserve  estimated  to  be  sufficient 
to  cover  Excess  Profits  Duty  for  the  year)  of  £38,828.  Adding  balance 
from  last  year  (£26,030)  and  deducting  the  interim  dividend  on  the 
preference  "shares  (£4,682)  the  available  balance  is  £60,176.  The  directors 
recommend  that  £10,000  be  placed  to  general  reserve  fund,  that  £16.396' 
be  written  off  expenses  in  connection  with  debenture  issue,  and  that 
a  dividend  of  6i  per  cent,  on  the  preference  shares  (making  with  the 
interim  dividend,  10  per  cent,  for  the  year)  and  a  dividend  of  10  per  cent, 
on  the  ordinary  shares  be  paid,  leaving  £17,409  to  be  carried  forward. 
The  directors  have  had  under  consideration  the  question  of  the  new 
capital  required  to  meet  the  growth  of  the  Company's  business,  and  a 
resolution  will  be  submitted  to  the  shareholders  to  confirm  a  provisional 
agreement  with  Messrs.  Sir  W.  G.  Armstrong,  Whitworth  &  Company  to 
subscribe  for  250,000  of  the  unissued  £1  ordinary  shares  of  the  Company 
at  par. 

Mr.  Henrj'  C.  Walker,  who  presided  over  the  meeting  of  Waygood- 
Otis,  Ltd.,  said  that  after  the  Annistice  the  company  began  to  re- 
organise for  a  return  to  its  normal  pre-war  line  of  business  and  was  now 
almost  wholly  engaged  upon  lifts  and  cranes.  The  change  over  was  not 
without  difficulties.and 'it  involved  expense.  There  was  still  delay  in 
securing  raw  materials  and  in  the  delivery  to  different  parts  of  the  country 
of  the  company's  manufactures  due  to  congestion  on  the  railways.  They 
had  re-built  a  portion  of  the  factorj'  and  installed  many  additional 
up-to-date  machine  tools,  thus  adding  appreciably  to  the  capacity  of 
the  shops.  The  company  was  aiming  at  further  standardisation  which 
would  permit  of  mass  production  and  the  carrying  of  a  suitable  stock  of 
manufactured  apparatus  to  a  greater  extent  than  before  the  War,  and 
by  those  means  and  the  improved  manufacturing  facilities  the  directors 
hoped  to  offset  in  some  measure  the  higher  costs  of  labour  and  materials 
so  that  prices  might  encourage  prospective  buyers  to  place  their  contracts 
with  the  company  without  delay.  After  an  analysis  of  the  accounts 
he  said  the  directors  proposed  to  pay  the  remainder  of  the  arrears  of 
the  preference  dividend  on  July  15,  together  with  the  half  year's  dividend 
due  on  that  date,  and  in  view  of  the  increased  profit  made  they  recom- 
mended a  dividend  of  2i  per  cent,  for  the  year  on  the  ordinarj'  shares. 
The  report  and  balance  sheet  were  then  adopted. 

Mr.  G.  M.  Booth  presided  over  the  meeting  of  J.  G.  White  &- 
Company,  Ltd.,  and  said  the  task  of  restoring  business  conditions  to  a 
pre-war  basis  was  going  to  be  long  and  difficult.  He  did  not  see  how  the 
trade  of  this  countrj'  was  to  be  restored  to  its  proper  place  unless  and" 
until  there  was  borne  in  ujion  the  minds  of  all  classes  an  understanding 
that,  the  war  having  left  us  poorer,  we  must  all  work  harder.  He  had 
searched  in  vain  in  the  pronouncements  of  the  ])rincipal  leaders  of 
thought  in  connection  with  the  great  labour  organi.sations  of  the  day  for 
encouragement  in  that  direction.     Hours  and  hours  might  be  spent  by 
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'€oal  Commissions  in  discussing  whether  someone  had  made  more  inolit 
than  he  ouglit  to  have  made, or  received  a  royalty  for  which  lie  had 
rendered  no  service  to  the  State,  but  never  a  practical  suggestion  was 
made  which  would  result  in  more  coal  being  produced  more  cheaply  in 
England  for  the  general  benefit  of  the  home  consumer  and  for  tlie  in- 
•crease  of  the  country's  wealth  by  its  capacity  to  export  coal  in  compe- 
tition with  fuel  from  other  countries.  The  business  of  the  year  had 
proved  not  unsatisfactory,  and  it  was  remarkable  that  they  had  been  able 
to  show  some  increase  in  net  profits.  Ordinary  engineering  construction 
had  been  practically  suspended  and  profits  in  that  direction  were  less 
than  20  per  cent,  of  the  whole  profit.  The  balance  had  come  from  in- 
terest on  the  company's  investments,  from  their  operating  contracts 
with  public  utility  companies  and  from  special  war  contracts.  The\ 
had  recently  been  awarded  a  small  tramway  reconstruction  contract, 
but  conditions  for  carrying  out  any  new  woik  were  extremely  diffitult. 
Their  investment  account  should  show  letteriesults. and  theiropeiating 
•  department  was  also  in  good  shape.  An  important  addition  to  that 
section  was  the  operating  contract  secured  with  the  Chilian  Electric 
Tramway  and  Light  Company.  The  Inteinational  Light  and  Power 
Company,  in  which  they  held  a  large  block  of  the  ordinary  and  preferred 
shares,  was  doing  well.  A  year  ago  reference  was  made  to  the  formation 
of  a  subsidiaiy  company  for  trading  purposes.  That  now  existed  under 
the  name  of  the  J.  G.  White  Comm?rcial  Company,  Ltd.,  and  although 
conditions  of  manufacturing  and  shipping  had  been  against  the  progress 
of  .such  an  undertaking,  the  results  so  far  had  been  fairly  satisfactory. 

In  the  course  of  his  speech  to  the  shareholders  of  the  United  River 
Plate  Telephone  Company.  Ltd.,  last  week,  the  chairman  (Sir  ¥. 
Green,  K.B.E.)  stated  that  the  earnings  in  Argentina  and  London 
amounted  to  £908,870,  compared  with  £793.670  for  1917.  Main- 
tenance and  other  expenses  of  management  in  Argentina  and  London 
amounted  to  £616.370,  against  £528,252  for  1917.  an  increase  of  16  per 
cent.  The  working  expenses  had  increased  in  a  greater  ratio  than  the 
earnings,  and  the  increase  in  London  expenses  was  due  entirely  to  income 
tax.  It  was  proposed  a  final  dividend  of  5  per  cent,  on  the  ordinary 
shares,  to  place  £60.000  to  reserve,  and  £60,000  to  reserve  (war  contin- 
gencies) fund,  leaving  £36,707  to  be  carried  forward.  They  had  increased 
their  subscribers'  stations  by  some  6,200,  mostly  during  the  first  six 
months  of  the  year,  as  the  shortage  of  plant  in  the  Federal  capital  had 
prevented  them  since  then  from  making  much  progress,  with  the  result 
that  they  had  a  long  waiting  list.  They  had  a  total  of  72,005  through- 
out the  system,  against  65,788  last  year.  Except  in  the  Province  of 
Cordoba,  they  had  not  been  able  to  open  many  new  exchanges,  but  in  that 
particular  district,  which  was  isolated  from  their  main  system,  they  had 
increased  the  number  by  nine,  to  32.  In  the  Federal  capital  they  had 
laid  down  a  good  deal  of  underground  work  in  congested  areas,  but  the\- 
had  not  been  able  to  bring  into  sei-viee  the  new  common  battery  exchange 
at  Belgrano.  the  equipment  for  which  was  ordered  in  1916.  In  the  sub- 
urbs of  Buenos  Aires  they  had  been  able  to  carry  out  some  of  the  mucli- 
needed  reconstruction  work  and  also  to  provide  a  number  of  additional 
junction  circuits.  In  March  the  Buenos  Aires  emjjloyees  came  out  on 
strike,  but  with  the  assistance  of  some  200  loyal  operators  and  their  engi- 
neering staff  they  continued  to  give  a  limited  service.  With  the  assist- 
ance of  tlie  President  of  the  Republic  the  strike  was  terminated  after 
some  15  days.  One  of  the  things  the  strikers  insi.sted  upon  was  the  wind  - 
ing  up  of  the  staff  provident  fund,  to  which  for  very  many  years  the 
■  company  had  contributed  annually  £2,000.  The  cost  of  the  concessions 
we  had  made  would  probably  amount  to  £100,000  per  annum,  and  to  help 
meet  that  additional  expenditure  the  Government  had  promised  to  give 
their  favourable  consideration  to  a  reasonable  increase  in  the  rates.  The 
outlook  is  now  better  and  the  prospects  of  Argentina  appeared  to  begood,- 
The  net  profit  of  the  General  Electkic  Co.mi>\nv,  Ltd.,  for  the  year 
ending  March  31  was  £480,828  ;  with  balanee  biought  foiwaid  (£145,286) 
less  payment  on  account  of  excess  profits  duty  (£70,000)  the  total  is 
£5.56,1  ii.  After  deducting  debenture  .stock  interest  (18,000),  norma! 
.and  special  depreciation  (£73,6.53),  grants  to  di  pendents  of  men  on  active 
ser\-ice  (£16,799),  dividend  at  rate  of  6^  per  cent.  j)er  annum  on  the 
preference  share  capital  (£85,292),  and  transferring  to  reserve  £117,000. 
the  available  balance  is  £255,369.  The  directors  recommend  a  dividend 
at  the  rate  of  10  per  cent,  per  annum  (tax  free)  an  the  ordinary  share 
capital  for  the  year  (£1 13,.S67).  leaving  to  be  carried  forward  (subject  to 
excess  profits  duty)  £141, .502. 

The  directors  .state  that  they  are  satisfied  with  the  results  of  the  year  s 
trading,  more  especially  as  the  jjeriod  under  review  has  witnessed  the 
partial  change-over  from  war  to  peace  work,  on  which  the  conijiany  has 
been  mainly  employed  since  the  cessation  of  hostilities.  The  directois 
appreciate  the  loyalty  and  assistance  rendered  by  the  eom)Kinv's  em- 
ployees during  this  .strenuous  period.  Apinoxiniately  750  of  the  com- 
pany's employees  have  bei-n  demobilised,  all  of  whom  have  been  re- 
instated. During  the  year  the  company  actpiired  the  engineerin;.; 
works  of  Fraser  &  Chalmers,  Ltd.,  and  this  concern,  as  well  as  the  Osram- 
Robertson  Lamp  Works.  Ltd..  has  been  entirely  absorbed  into  tlu' 
"  G.E.C  "  organi.satifjn.  The  directois  state  thatthe  large  increase  of 
capital  effected  early  in  the yearisalrer.dy  justified  by  results.  Thevhave 
decided  upon  their  post-war  programme,  a  brief  outline  of  which  will  be 
presented  at  the  annual  meeting.  To  give  effect  to  this  policy  will  rer|ui]e 
a  further  increase  in  capital,  end  the  elireetors  therefore  pro])c.sc-  to  ask 
the  shareholders  for  an  authority  to  increase  the  capital  to  til.dlKl.ddd. 
Resolutions  to  give  effect  to  the  increase  of  capital  and  for  .sjjiittiiii'  the 
existing  £10  pre^ferenre  and  ordinary  shares  into  £1  .shares  will  be  sub- 
mitted to  an  extraordinary  general  meeting  to  be  held  immediately  after 
tfce  anriual  general  meeting.  All  the  works  are  at  present  fully  employed, 
and  building-operations  are  in  progress  to  provide  additional  aceommodn  • 
ition  for  works  urgently  required  which,  but  for  the  war,  would  have  been 


long  since  erected.  The  Goveinnient  have  vacated  the  company's 
building  in  Kingsway  The  contract  for  the  completion  of  the  building 
has  been  placed,  and  it  is  hoped  that  it  will  be  reaely  for  occupation  in 
1920.  The  allied  and  subsidiary  enterprises  of  the  company  have  again 
.shown  .satisfactory  results.  The  f37,.'j00  granted  out  of  the  company's 
reserves  at  the  last  meeting  for  the  superannuation,  pensioning  off  anel 
benefit  of  em])loyees  has  been  invested  in  ordinary  shares  of  the  comi:any. 
The  directors  also  propose  tii  establish  a  eontiibutory  pension  scheme  for 
the  benefit  of  all  emiiloyec-;. 


New  Companies. 

T.  BEADLE  &  COMPANY,  LTD.  ( 1 5li,275).^PriYate  company.  Reg. 
June  20.  capital  £20.000  in  £1  shares,  to  take  over  the  business  of  factors 
and  dealers  in  electrical  supplies,  motor  car  and  cycle  accessories,  &c., 
eairied  on  at  Hull  by  T.  Beadle  &  Company.  Directors  :  T.  Beadle, 
G.  H.  Atkinson  and  K.  L.  Hought.     Reg.  office  :   3,  Castle-street,  Hull. 

HALWAINS,  LTD.  (155,794)-— Private  company.  Reg.  June  5, 
eajjital  £5,000  in  £1  shares.  Electric  and  steam  engineers  and  contrac- 
tors, manufacturers  of  tramway  and  other  apparatus.  Directors  :  T. 
Halstead  and  H.  G.  Wainseott.     Reg.  office  :   44a,  Bolton -street,  Bury. 

R.  B.  HAND  &  COMPANY,  LTD.  ( 156,1 93.  )^Private  company,  leg. 
.June  18.  capital  £1.000  in  £1  shares.  Electrical  and  mechanical  engi- 
neers, agents,  merchants.  &e.  First  directors  are  R.  B.  Hand  and  S. 
tirnndy."     Reg.  office,  (ili.  High  Holboin.  W.C. 

HANDCOCK  &  COMPANY  (ENGINEERS),  LTD.  (155,734)— Private  com- 
jiaiiy.  Reg.  June  4.  ea]iital  £:!,(Mi(l  in  £1  shares.  Engineering  in  all  its 
branches.  Agreement  with  T.  K.  Hi-neoi-k.  Directors  :  T.  R.  and 
T.  W.  Hi-ncock.      Reg.  office   :    224.  Vpi.er  Thames-street,  E.C.4. 

VICTOR  ENGINEERING  COMPANY  (CULLINGWORTHi,  LTD.  (155,567). 
Private  company.  Reg.  May  28,  capital  £3,000  in  £1  shares,  to  take 
over  the  business  carried  on  at  CuUingworth,  Keighley.as  the  Victor 
Engine  Company,  and  to  cany  on  the  busmess  of  electrical  and 
mechanical  engineers,  &e.  First  directors  :  J.  H.  Southwell  and  W. 
Holden. 

V.  P.  WEBB  &  COMPANY,  LTD.  (155,887)— Private  company.  Reg. 
June  7,  capital  £10.000  in  £1  shares  (1,500  preference).  Mechanical  and 
electrical  engineers  and  manufacturers  of  motors,  aeroplanes,  &c.  Direc- 
tors :  V.  P.  Webb,  C.  .Somerset  and  R.  D.  Dockrec.  Reg.  office  :  Off 
Lombard-street,  Stouiiioit. 


Prices  of  Metals,  Chemicals,  &c. 

WEDNEsn.iv,  .July  2. 

^.'opper— Standard  ca.sh £87     5     0  to  £87"l0  0 

Three  months    88     5     0  to     88  10  0 

Electrolytic  wire  bars  pt.  c.i.f 91     0     0  to     95     0  (I 

Sheets   ■ 121     0     0 

y/n— Fine  foreign  cash    239  10     0  to  240     0  (I 

Three  months    236  10     0  to  237     0  0 

/.™rf— Net 22     .-.     0  to     22     7  6 

Kn,/hsli  Lend     23     S     0 

Spelifi-  39     0     0  to     39     7  6 

Iron.  London,  small  rounds,  squares  and  flats,  £24.  2s.  6d.  at  pro- 
ducer's works:  Middlesbrough,  Cleveland  pig.  No.  1,  164s.;  No.  3 
G.M.B.  and  No.  4  foundry,  160s.  ;  No.  4  forge,  158s.:  East  Coast  hema- 
tite, 190s.  :   bars  and  angles,  £20. 

Sleel.  ship  plates,  £17.  15s.  ;  angles,  £17.  .5s.  ;  heavy  steel  rails.  £16. 

Snlammoiiiac. — Percwt.80s.and75s.  I  Borie     Arid   (Crystals). — Per    ton 
,S'»//j/iM)-(Flowers).— Per  ton  £21.      |       £72. 

(Roll  Brimstone).— Per  ton  I  Bisulphide  of  Carbon.— Ver  ton  £54. 

£20.  \  Sodium  Birliromale. — Per  lb.  lid. 

Sulphiile.  Copper. — Per  ton  £45.        I  Sodium  C/ilorale.—Ver  lb.  Sd. 

iS7(f  ?'«(.— 385s.  to  390s.  ;   August  delivery  at  293s.  to  395s. 

Ruhher.—Parsx  fine,  2s.  5d.  :   plantation  grades.  Is.  lOd.  to  Is.  lOjd. 

Gnlln  Pcrchn.— Fine,  lis. 


Thirty-Se-v^en  Years  Ago. 

[From  The  Electrician,  July  1, 1882.] 

WiiKKiNi;  ON  TMK  ATLANTIC  Cahi.e. — Tile  "  Operator  "  states  that  the 
first  Gould  cable,  laid  in  1881  by  Messrs.  Siemens  Brothers,  has  attained 
a  working  capacity  of  about  seventeen  and  a  half  words  per  minute. 

Electru'  Light  fobHeli.Gate. — We  stated  some  time  since  that  this 
dang(Mous  entrance  to  New  York  Harbour  was  to  be  lighted  by  the 
electric  liglit.  It  has  been  determined  to  have  twn  groups  of  10  an- 
lamps  of  2,000  c.p.  each  at  either  end  of  the  passage. 

PiiorusKD  Alteration  ov  the  Morse  Alpuahet. — It  has  been  pro- 
po.sed  by  Mr.  W.  G.  Stevens,  in  the  New  York,  Pennsylvania  &  Ohio 
Railway  Company's  telegraph  service,  to  alter  the  present  Morse  signal 
for  O  or  cipher  to  two  dots  and  two  elashes.  It  is  .stated  that  this  altera- 
tion is  likely  to  be  adopteel  before  long  in  America. 

BoiLiNei  W.ater  by  Electricity. — When  giving  evidence  before  the 
Select  Committee  on  the  Ele-ctric  Lighting  Bill,  Dr.  John  Hopkinson 
stated  his  belief  that  the  whole  of  the  electricity  generated  by  1  ii.i'. 
would  not  do  more  than  boil  1 .1  gallons  of  water  an  hour.  This  was  to 
show  that  electrieity  is  not  likely  to  be  used  in  the  future  for  heating 
jiurposes. 
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Notes. 


The  Prosperity  of  Traction  Undertakings. 

In  liis  Cliairman's  addres.s  to  the  British  Electric  Traction 
Company  last  week,  Mr.  Emile  Garcke  gave  a  very  good  idea 
of  the  difficulties  under  which  traction  undertakings  are 
carried  on  at  the  present  time.  There  is  a  popular  notion  that 
any  amount  of  economv  can  be  practised,  and  that  by  this 
means  any  undertaking  can  be  made  to  pay.  Mr.  Garcke 
pointed  out  that,  although  they  might  economise  in  every 
possible  wa}-  and  increase  the  efficiency  of  their  administration 
to  the  utmost  extent,  the  efiort  so  made  could  only  inade- 
quately compensate  for  th*e  depreciation  in  the  purchasing 
value  of  the  penny  when  applied  to  the  payment  of  wages 
and  the  purchase  of  materials.  Since  the  war  the  costs  of 
labour  and  materials  have  on  the  average  more  than  doubled, 
but  it  has  not  been  po.ssible  to  make  a  jsroportionate  increase 
in  the  fares.  Fares  are  limited  by  statute  ;  and,  even  where 
alterations  are  authorised,  pressure  through  public  opinion 
or  from  local  authorities  renders  it  difficult  in  many  cases  to 
make  the  necessary  increase  in  tariffs.  Under  the  Statutory 
Charges  Act  of  last  year,  traction  undertakings  are  not  per- 
mitted to  make  such  increases  as  to  enable  the  same  return 
to  be  obtained  on  capital  as  was  obtainable  before  the  war ; 
yet  local  authorities  may  obtain  power  to  increase  fares  to  an 
■extent  sufficient  to  meet  their  interest  and  sinking  fund  charges. 
It  is,  therefore,  only  natural  that  the  average  return  on  the 
whole  of  the  capital,  amounting  to  about  £160,000,000,  is 
only  about  3^  per  cent.,  and  on  the  ordinary  stock  the  return 
is  only  about  If  per  cent.  Such  a  position  renders  it  imjios- 
sible  to  attract  fresh  capital,  and  yet  there  are  many  complaints 
at  the  present  time  that  fares  are  too  high.  After  the  way  in 
which  wages  have  been  increased  and  hours  shortened  there 
is  something  humorous  in  the  investigation  now  proceeding 
before  a  Select  Committee  of  the  House  of  Commons  into  the 
position  of  traction  imdertakings  of  the  metropolis.  The 
Chairman  and  .some  of  the  members  appear  to  be  quite  in- 


dignant at  times  that  fares  should  be  so  increased,  and  it 
would  almost  look  as  if  they  regarded  the  position  a."  little 
short  of  profiteering.  It  seems  to  be  forgotten  that  someone 
must  pay  for  the  increased  wages  and  the  higher  cost  of 
materials,  and  the  idea  ia  prevalent  that  facilities  can  be  pro- 
vided almost  by  the  wave  of  a  magic  wand.  As  3Ir.  Garcke 
points  out,  there  are  j^liysical  liniitations  to  the  available 
transport  services,  and  many  months  must  elapse  and  con- 
siderable expenditure  be  incurred  before  services  can  be 
increased. 


The  British  Scientific  Products  Exhibition- 

The  British  Scientific  Products  Exhibition,  which  was 
opened  at  the  Central  Hall,  Westminster,  on  Thursday  last, 
marks  a  new  stage  in  the  application  of  science  to  British 
industries.  While  the  descriptive  catalogue  and  the  exhibits 
naturally  still  refer  very  largely  to  war  developments  and 
inventions,  it  is  recognised  that  conditions  are  now  very 
different  from  those  prevailing  on  the  occasion  of  the  first 
exhibition  held  a  year  ago.  We  were  then  working  more  or 
less  in  a  confined  space.  We  have  now  to  measure  ourselves 
against  the  rest  of  the  world,  and  it  will  demand  all  our  efforts 
to  retain  supremacy  in  quarters  already  secured,  and  to  make 
advances  in  others  where  we  still  lag  behind.  This  was 
jjointed  out  by  Mr.  Gaster,  the  Chairman  of  the  Circle  of 
Scientific  Technical  and  Trade  Journalists,  at  the  gathering 
of  the  Press  which  assembled  at  the  exhibition  in  the  morning 
of  the  opening  day.  Sir  Richard  Gregory,  in  his  able 
address,  gave  details  of  some  striking  achievements.  But  he, 
too,  pointed  out  how  much  remained  to  be  done.  We  are 
glad  to  see,  therefore,  that  the  exhibition  is  becoming  an 
annual  feature,  not  only  a  transitory'  record  of  war  develop- 
ments. It  should  serve  as  a  centre  illustrating  future  ajjplica- 
tions  of  science  to  industry,  and  should  help  to  maintain  the 
steady  and  persistent  propaganda  which  is  needed  to  produce 
the  correct  attitude  of  mind  towards  Science.  We  think, 
indeed,  that  though  our  scientific  resources  at  present  are 
insufficient,  much  more  could  be  done  with  them  if  the  imblic 
attitude  towards  Science  were  more  enlightened.  The  creation 
of  this  appreciatory  atmosphere  is  one  of  the  most  urgent 
problems  of  our  time,  and  in  this  task  the  technical  Press  is 
in  a  specially  favourable  position  to  help.  We  feel  sure  their 
aid  will  be  gladly  given.  For  the  rest,  the  arrangement  of 
the  exhibition  this  year  seems  to  be  an  improvement  in  several 
respects  over  that  of  last  year,  the  assembly  of  the  exhibits, 
in  particular,  being  more  compact  and  convenient.  Sir 
Richard  Gregory  and  his  collaborators  are  also  to  be  con- 
gratulated on  the  useful  descriptive  catalogue.  We  wish  that, 
as  was  suggested  at  the  gathering  of  journalists,  some  account 
could  have  been  included  of  the  valuable  work  of  scientific 
and  technical  societies  during  the  war.  But  there  are  obvious 
limits  in  the  space  available,  and  the  catalogue,  even  without 
this  information,  has  attained  considerable  size. 


Street  Lighting  Reconstruction  Problems. 

Mr.  Gaster's  address  to  the  Illaminating  Engineering 
Society  on  this  subject  on  Jime  24th  contained  some  strong 
but  not  undeserved  criticism  of  the  manner  in  which  the  street 
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lighting  of  London  is  at  present  managed.  The  defects,  we 
believe,  are  mainly  a  matter  of  organisation.  Technically, 
the  lighting  of  many  streets  in  London  before  the  war  was  by 
no  means  bad,  in  comparison  with  that  of  Continental  cities. 
The  trouble  was,  and  is,  that  there  is  no  continuity.  Grood 
pieces  of  lighting  end  abruptly  and  bad  lighting  begins — or  at 
least  another  form  of  lighting  whose  good  points  are  difierent 
ones.  This  chaos  is,  of  course,  due  to  London's  complicated 
municipal  system.  Logically,  one  cannot  withstand  the  plea 
that  streets  should  be  lighted  according  to  functions  rather 
than  locality.  A  class  of  street  conveying  a  great  volume  of 
speedy  traffic  should  receive  adequate  lighting  whatever  the 
borough  it  is  in,  and  along  an  artery  of  traffic  there  should  also 
be  a  reasonable  degree  of  uniformity.  Po.ssibly  all  these 
troubles  may  be  solved  ultimately  by  exercise  of  the  authority 
of  the  new  Ministry  of  Ways  and  Communications,  to  which, 
it  was  suggested,  street  lighting  might  be  relegated.  Meantime, 
we  wish  Mr.  Gaster  success  in  his  attempt  to  bring  together 
those  interested  on  a  central  advisorycouncil,  with  a  view  to 
obt'Sining  greater  uniformity  of  procedure. 


The  Illuminating  Engineering  Society. 

The  annual  meeting  of  the  Illuminating  Engijieering  Society 
on  June  24th  was  noteworthy  as  marking  the  termination  of 
the  Society's  10th  session,  a  circumstance  to  which  reference 
was  made  at  the  10th  anniversary  dinner  last  March.  The 
Society  has  emerged  from  what  must  have  been  in  some  respects 
a  difficult  period,  lighting  being  one  of  those  things  which  were 
much  upset  during  the  war.  The  experience,  however,  has 
not  been  without  value,  and  the  annual  report  presented  this 
year  shows  much  variety  of  work.  We  notice  that  the  Society 
proposes  to  extend  its  activities  by  forming  several  new  com- 
mittees to  deal  with  .such  subject^  as  office,  railway  and  stage 
lighting,  in  connection  with  which  the  assistance  of  outside 
experts  will  be  .sought.  Another  step  of  interest  is  the  addition 
made  to  the  list  of  bodies  whose  presidents  become  ii  so  facto 
vice-presidents  and  members  of  Council  of  the  Illuminating 
Engineering  Society.  This  is  an  enterprising  step  which 
should  keep  the  Society  well  informed  of  what  is  going  on  in 
other  circles,  and  assist  to  maintain  its  policy  on  broad  and 
wise  lines.  We  observe  that  the  Society  has  now  been  added 
to  the  list  of  those  represented  on  the  Conjoint  Board  of 
Scientific  Sccieties,  a  step  which  will  doubtless  afford  vet 
another  useful  channel  for  co-operation. 

The  Overseas  Trade  Department. 

We  think  that  many  idiiiiiiereial  men  will  view  with 
dismay  the  resignation  of  Sir  Arthur  Steel-Maitlaxd, 
M.P.,  from  the  Department  of  Overseas  Trade.  So  much 
was  expected  from  this  Department,  and  the  present  is 
essentially  the  time  when  the  Department  should  be  reaching 
full  activity,  that  such  a  resignation  appears  to  us  to  be  most 
unfortunate.  Since  no  details  have  been  jniblished  as  to 
why  the  resignation  has  been  found  necessary,  we  do  not 
wish  to  say  very  much  upon  th(!  subject,  but  it  is  sufficiently 
ominous  when  Sir  Arthlr  states  that  hi.s  jtrogrannne  was 
constantly  hung  up.  We  fear  that  it  is  the  old  story  of  inter- 
departmental-jealousies and  obstruction  by  permanent  officials. 
If  80,  we  can  only  emphasise  the  general  feeling  that  no  such 
reason  should  stand  in  the  way  of  the  dove.lo|)ment  of  overseas 
trade  at  the  present  time  when  such  trade  is  essential  to  the 
wi  Ifare  of  the  countr\'. 


Engineering  Societies  and  Public  Works. 

An  examjjle  of  the  <  nterpri.se  .shown  by  cnginiMring  bodies 
in  the  United  States  in  dealing  with  Government  departments 
and  public  afiairs  is  afforded  by  the  conference  which  took 
place   recently   in   Chicago   for   the   purpose   of  forming   an 


organisation  to  promote  a  Bill  before  Congress  for  the  creation 
of  a  federal  department  of  public  works.  The  conference  was 
attended  by  representatives  of  74  engineering  societies,  with 
a  combined  membership  of  over  100,000.  A  committee  was 
appointed  for  the  purpose  of  preparing  the  draft  of  the  Bill, 
and  special  consideration  was  paid  to  the  relations  of  engineers 
to  the  proposed  department.  There  is  good  ground  for  the 
as.sertion  of  Mr.  P.  N.  Moore,  who  presented  the  report  of 
the  National  Service  Committee,  that  engineers  should  have  a 
larger  share  in  the  co-ordination  of  engineering  activities  of 
the  Government.  There  is  a  general  feeling  that  engineers 
have  not  hitherto  set  their  stamp  on  public  afiair.s,  ard  that 
scientific  and  engineering  considerations  often  do  not  leceive 
sufficient  consideration  in  connection  with  public  works. 
Especially  is  this  the  case  with  the  choice  of  personnel. 
Another  interesting  feature  was  the  offer  of  Mr.  E.  J.  Mehean, 
on  behalf  of  the  McGraw-Hill  Company  and  others  of  space 
in  the  journals  represented  for  assisting  a  cam])aign  in  favour 
of  the  BUI. 


The  Nobel  Prizes. — It  is  announced  that  the  Swedish  Court 
has  ai;;reed  that  the  distribution  of  the  Nobel  prizes  for  1919 
for  physics  and  chemistry,  as  well  as  the  prizes  for  some  sub- 
jects held  over  from  191!^.  shall  be  postponed  till  lune  1,  1920. 

Industrial  Reconstruction  Council. — A  series  of  open  air 
meetings  is  now  being  held  by  the  Industrial  Reconstruction 
Council  on  Tower  Hill  every  Monday  at  one  o'clock,  where  such 
subjects  as  Wages  and  Output,  Bolshevism  and  Welsh  Miners 
and  Workmen  in  Industry  are  being  discussed.  The  speakers 
are  announced  in  advance  from  time  to  time.  The  audience 
so  obtained  is  certainly  of  the  cla.ss  it  is  desirable  to  reach. 

"The  Electrician  "  Tables  oi  Electricity  Undertakings.— 
The  annual  "'  Electrician  "  Tables  of  British  and  Foreign 
Electricity  Undertakings  have  now  been  published.  These 
follow  the  same  lines  as  the  publication  last  year,  and  give 
particulars  of  601  supply  undertakings  in  the  United  Kingdom, 
the  various  power  companies,  377  Colonial  undertakings,  lit7 
foreign  electricity  supply  works,  and  50  foreign  electric  rail- 
ways, and  tramways  imdertakings.  The  Tables  are  in  a  handy 
form  for  rrfcreiiec. 

An  Illuminating  Engineering  Society  in  Japan. — A  recent 
issue  of  the  "  Illuminating  Engineer  ''  refers  to  the  formation  of 
an  Illuminating  Engineering  Society  in  Japan,  which  was 
originated  in  1914,  but  only  actuajly  came  into  being  in  the 
autumn  of  1916.  The  society  already  has  the  adherence  of  over 
600  members,  publishes  transactions,  and  initiates  lecture^, 
discussions,  &c.  It  will  be  interesting  to  note  the  direction  in 
which  the  art  of  lighting  develops  in  Japan.  Meantime  the 
formation  of  the  society  is  an  instance  of  the  large  amount  of 
attention  now  being  given  to  illumination  in  different  parts  of 
the  world . 

Natural  Science  in  Education.— A  recent  pamphlet  issued 
bv  the  -Ministry  (,f  Keconst ruction  (No.  26),  dealing  with 
'•'Natural  Science  in  Education  "  is  of  considerable  interest. 
It  contains  a  survey  of  the  points  dealt  with  by  Sir  J.  J. 
Thomson's  Committee,  the  two  chief  i)rinci])les  emjthasised 
being  that  all  j)ii])ils,  in  the  course  of  their  education,  should 
acquire  an  apjireciative  luiowledge  of  the  ])rin<-iples  of  Natural 
Science  :  and  that  tliere  should  similarly  be  included  the  study 
of  the  Kngll.-ii  language  and,  for  impils  doing  advanced  scien- 
tific work,  a  reading  knowledge  of  French  and  German.  The 
best  methods  of  giving  effect  to  these  recommendations  are 
disciLSsed  in  detail,  sound  advice  being  given  on  the  teaching 
of  science  in  schools,  and  its  influence  in  school  teaching  ; 
science  teaching  to  pupils  between  16  and  lf<,  and  the  applica- 
tion of  these  principles  to  elementary  schools,  adult  education 
and  technical  institutions  and  university  education. 

Speaking  Crystals.— We  notice  in  the  "  Electrical  Review 
and  Western  KliTtrician  "  an  accoimt  of  an  interesting  demon- 
stration by  Mr.  A.  M.  Nicholson  bef<;re  the  New  York  Elec- 
trical Society  on  May  26th.     Mr.  Nicholson  descri  bed  a  method 
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of  introducing  pure  crystals  into  the  telephone  circuits  instead 
ofjdrv  cell  batteries,  for  the  purpose  of  amplifying  sound. 
Certain  crystals  can  be  used  as  energ  sers  in  these  circuits  by 
reason  of  the  fact  that  any  distortion  of  the  crystal  generates 
electricity  along  its  edges  ;  conversely,  a  supply  of  electricity 
to  the  crystal  causes  it  to  d  stort.  The  most  marked  distor- 
tions are  produced  by  alternating  effects,  and  quite  distinct 
effects  can  be  produced  by  exposing  crystals  to  the  sound  of 
the  voice  or  the  vibrations  from  the  sounding  board  of  a  piano. 
Mr.  Nicholson  succeeded  in  reproducing  in  this  way'the  sound 
of  a  piano,  a  gramophone,  and  the  voice  of  a  person  in  a  distant 
room.  The  effect  IS  not  new.  It  is  stated  to  have  been  known 
2,000  years  ago,  re-discovered  by  East  Indian  jewellers  two 
centuries  back,  and  studied  by  Curie  30  years  ago.  It  has  also 
been  recenth  applied  to  practical  measurements  in  this  country, 
but,  so  far  as  we  are  aware,  the  applications  have  only  been 
electrostatic  in  the!r  nature. 

Diesel  Engine  Users'  Association.-  At  the  meeting  in 
June  the  President  (ilr.  Xapier  Prentice)  reported  that  appli- 
cation had  been  made  for  a  Government  grant  in  connection 
with  the  carrying  out  of  research  work  and  tests  on  liquid  fuels 
for  D.esel  and  semi-Diesel  engines,  more  especially  on  fuels 
produced  in  this  country.  The  application  of  the  household 
Fuel  and  L'ghting  Order,  1918,  to  electricity  supply  under- 
takings using  oil  as  fuel  in  place  of  coal  was  discussed.  It  was 
pointed  out  that  the  application  of  the  order  to  such  under- 
takings was  placing  an  unnecessary  check  on  the  output  of 
electrical  energy  in  those  districts,  and  that  there  could  be  no 
reason  for  consumers  of  electricity  for  lighting,  heating  or 
power  to  be  inconvenienced  by  restrictions  in  any  area  in 
which  the  supply  of  electricity  was  not  derived  from  the 
burning  of  coal  in  furnaces  under  boilers.  It  was  suggested 
that,  on  the  contrary,  every  encouiagement  should  be  given 
to  developing  as  speedily  as  possible  the  greatest  use  of  electric 
power  in  such  areas  of  supply,  and  a  resolution  to  that  effect 
was  unanimously  passed.  Mr.  Geo.  E.  Windeler  then  read  a 
short  Paper  on  "  A  Method  of  Checking  the  Alignment  of  Diesel 
Engine  Shafts,  and  a  means  of  Prov,ng  if  a  Shaft  is  actually 
Bedding  in  its  Bearings.'"  He  did  not  claim  any  novelty  for 
his  system,  but  stated  that  with  the  use  of  a  suitable  instru- 
ment which  he  had  designed  (and  which  was  exhibited  at  the 
meeting)  any  engine  user  could  instruct  his  engine  driver  in 
making  good  practical  rs?  of  the  method  described. 

Dinner  to  the  Rt.  Hon.  J.  H.  Whitley.— Last  Wednesday  a 
comjJimentary  dinner  was  given  to  the  Right  Hon.  J.  H. 
Whitley,  M.P.,  by  members  of  Joint  Industrial  CounC'ls, 
Interim  Industrial  Reconstraction  Committees  and  the  Indus- 
trial Reconstruction  Council.  The  chair  was  taken  by  Mr. 
E.  J.  P.  Benn,  C.B.E.,  and  there  was  a  large  attendance.  A 
message  was  announced  from  the  Prince  of  Wales  regretting 
his  inability  to  be  present,  and  expressing  his  symjiathy  with 
the  movement. 

After  the  toast  of  the  King  had  been-  honoured.  Col.  C.  Lestrange 
Malone,  M.P.,  and  the  Right  Hon.  C.  W.  Bowerman,  M.P.,  proposed  the 
toa.st  of  the  guest  of  the  evening. 

Mr.  Whitley,  in  replying,  remarked  that  each  industry  had  its  owii 
particular  problems  to  be  solved  by  joint  endeavour,  and  that  all  Engaged 
therein  should  in  future  regard  their  services  as  something  to  the  I'ommini 
good.  The  days  of  trench  warfare  between  employers  and  em]il<i\-cd 
were  now  passing,  and  a  new  spirit  of  co-operation  had  arisen  with  tlic 
war.  He  felt  th;it  unless  the  country  found  its  way  to  give  a  greater 
contribution  of  the  world's  means  it  must  inevitably  go  down.  He 
begged  those  who  were  responsible  to  inaugurate  Worlcs  Committees  iis 
soon  as  possible,  as  they  were  of  the  greati'st  importiince. 

The  toast  of  Joint  Industrial  Councils  ami  Inlrriin  Industrial  Recon- 
struction Committees  was  proposed  by  kSir  Gcori;c  Hidilell,  in  a  humorous 
speech. 

Sir  Robert  Horxe,  Minister  of  Labour,  in  replying,  said  it  was  much 
better  that  employers  and  employed  should  settle  the  hours  of  labour 
between  them  rather  than  come  to  his  department.  Complete  know- 
ledge on  the  part  of  the  workmen  was  the  best  antidote  to  unrest. 

Sir  Arthur  Steel-Maitland,  in  ijroposing  the  toast  of  the  Industrial 
Reconstruction  Council,  expressed  the  view  that  the  nation  would  come 
out  well  from  the  present  position  if  it  used  its  success  advisedly.  It 
was  not  merely  a  c{uestion  of  wages  and  conditions  of  labour,  but  what 
was  also  required,  to  a  considerable  extent,  were  facilities  to  extend  the 
mental  outlook.  The  toast  was  supported  by  the  Right  Hon.  .1.  R. 
Clynes,  who  emphasised  the  need  for  the  workmen  to  participate  in  the 


affairs  of  industry.  In  lii-s  opinion,  Mr.  Whitley  was  one  of  the  most 
effective  trade  union  organisers  who  had  ever  arisen,  and  there  was  no 
more  beneficent  work  than  that  which  Mr.  Whitley  had  done. 

Mr.  Benn  responded  briefly  to  the  toast,  as  alsodid  Mr.  John  Baker. 

Metrology  in  the  Industries.— At  a  meeting  of  the  Physical 
Society,  on  March  28th,  an  interesting  discission  on  the  alwve 
subject  took  place,  and  is  now  issued  in  separate  form.  Sir 
R.  T.  Glazebrook,  in  opening  the  discussion,  emphasised  the 
use  of  limit  gauges  as  essential  to  accurate  repetition  work  on  a 
large  scale.  At  the  time  of  the  Boer  War  the  difficulty  of 
getting  interchangeable  work  from  different  shops  was  already 
experienced,  and  the  initial  work  of  a  Committee  then  ap- 
pointed by  the  War  Office  led  ultimately  to  the  establishment 
of  the  Plngineering  Standards  Committee  on  Gauges.  In  the 
war  just  terminated  the  problem  came  up  again  on  a  larger  scale. 
Few  firms  could  make  gauges,  and,  though  drawings  existed, 
the  real  standard  was  frequently  not  these  dimen.sions,  but  a 
set  of  gauges  in  some  Government  department.  Originally 
rejections  of  screw  gauges  submitted  to  the  N.P.L.  were  as 
much  as  7.5  to  80  per  cent.,  and  after  two  years'  work  70  to 
80  per  cent,  were  accepted.  Interchangeable  accurate  work 
is  essential  in  modern  engineering,  and  it  is  necessary  to  main- 
tain standards  by  local  institutions  throughout  the  country  for 
testing  and  issuing  gauges.  It  is  evident  from  the  discussion 
that  in  some  countries  interchangeability  was  obtained  a  con 
siderable  time  ago.  Thus,  Mr.  Wm.  Taylor  thought  that  in  the 
Swiss  watch  industry,  where  tolerances  are  of  the  order  of 
1/10000  in.,  it  was  the  practice  to  interchange  parts  a  century 
ago.  Makers  of  printing  types  have  achieved  a  similar  order 
of  tolerance.  Thus,  Sir  Henry  Stephenson  claimed  that  by 
the  inspection  of  type  with  the  unaided  eye  he  could  detect 
variations  of  this  order.  Dr.  P.  E.  Shaw  presented  a  Paper 
urging  the  need  for  metrology  in  the  univeroities  as  an  educa- 
tional asset,  and  mentioned  other  cases,  notably  needles  used 
in  Nottingham  embroidery  and  in  the  textile  industries,  where 
small  inaccuracies  in  dimensions  are  fatal.  IMr.  F.  J.  Dykes 
mentioned  that  .Japan  had  early  welcomed  the  limit  gauge 
system,  no  doubt  in  view  of  tbe  fact  their  labour  was  largely 
unskilled.  He  wss  glad  that  the  E.S.C.  were  now  considering 
the  recommendation  of  the  .shaft  basis,  as  compared  with  the 
pole  basis.  The  optical  projector  used  at  the  N.P.L.  for  gauge 
work  should  be  developed  into  a  more  robust  workshop  instru- 
ment. Tlie  published  discussion  contains  further  written  com- 
munication.'!, notably  an  illustrated  contribution  from  Prof.  W. 
Ripper,  ctes'criptive  of  work  at  Sheffield  University. 

Personal. 

Jlr.  J.  Beckett,  borough  treasurer  of  .■\ccrington.  has  been  appointed 
orncr, !  secretary-  to  the  Municipal  Tramways  Association  of  Great 
Britain  i-.nd  seciotarv  to  the  nuinioiral  employers  at  the  Industrial 
Council. 

The  friends  of  Mr.  WiFaSOX  H.\ktn'ELL,  electrical  engineer  and  principal 
of  Wilson.  Hartnell  &  Compiiny,  Ltd.,  presented  him  on  the  iTth  ult. 
with  a  silver  rose  bowl  on  the  celebration  of  his  SOth  birthday.  The 
subscribers  included  three  ex-Lord  Mayors  and  a  fonuer  mcmlwr  of 
I'.irliament  and  other  prominent  citizens.  Sympathetic  reference  was 
also  made  to  the  fact  that  Mr.  and  Mrs.  Hartnell's  onlv  son  was  killed  in 
he  cnHvdavs  nf  the  war. 


Arrangements  foi*  ihe  Week. 

FRIDAY,  July  lltU  (to  day). 

XiiKTll   lO  \st  ('o\st  InstITI-TUIN   Ol-  EnGINKERS  AXD  SHIPBriLDERS. 
Ill  11. III.     At  the  Literary  and  l'liilosophi»al  Society,  Westgate-road. 
Newcastlc-on-Tvne.     Papers   to    he   read:     "Ship    Repairing 
during  the  W«r,"'  bv  Mr.  M.  C.  James  and  Mr.  L.  E.  Smith  ;  and 
"Transmission  of  Power,"  by  Mr.  O.  Constantincsec. 
Phvsic-\l  Society. 
3  /)."!.      Visit  to  the  National  Physical-Uiboratory.  Teddington.  Mid- 
dlesex.    Demonstrations  of  work  in  progress  in  the  Ijtboratorj-. 
British  Scientific  Prouccts  ICxhibitioij. 
■')."()  p.m.     .\t  Central  Hall.  Westminster.  London.  S.W.      Lecture 
I'll  "Coal  Conservation,"  by  Prof.  H.  E.  .\rmstrong.  F.R.S. 
MONDAY,  July  1411. 

Hkitish  Scientikic  Products  ExHiBmox. 
■).l)  iKiii.     ,\t  (Vnti-al  HalL  Westminster,  London.  S.\A.     Leclnie 
on    •  I'n  !i.'ress  In  Rangelinders."  by  Prof.  A.  Barr. 
WEDNESDAY,  July  16Ul. 

Society  or  Chemical  IvnrsTRY. 
W.:'0  a.m.  and  .3  /).!)i.     At  .Sjilter"''  Hall,  St.  Swithin's-lme.  London, 
E.C.     Conference  en  "  Power  Plant  in  Chemical  Works." 


34 


THE  ELECTRICIAN. 


July  11,  191  &. 


The  Oscillatory  Valve  Relay:    A  Thermionic 

Trigger  Device.* 

Bj-   Captain   i.   B.  TURNER. 

(Concluded  from  p.  5.) 

Summary. — In   his  introductory  remarks  the  author  distinguishes  between  relays  and  amplifiers,  and  explains  the  triode.     Various 

types  of  Talve  relays  for  acoustic  frequencies  for  high  frequency  signals  and  for  wireless  signals  are  described,  and  reference  is  also 

made  to  the  use  of  the  relay  for  steady  or  slowly  varymg  currents.     Finally,  an  analysis  is  made  of  the  sensibility  and  selectivity  of 

the  pre-tuned  high  frequency  valve   relay,  and   the  general  limitations  on  sensitivity  and  speed   of  working  are  discussed." 


3.  A  Valve  Relay  fok  Acoustic  Fkequencies. 

Fig.  7  shows  a  valve  relay  designed  for  signals  of  acoustic  fre- 
quencies, containing  its  own  grid  and  anode  batteries  and  requiring 
externally  only  a  4-volt  batterj-  for  the  filament.  It  is  provided  with 
a  small  electric  lamp  as  an  indicator,  together  with  a  change-over 
switch  allowing  any  external  apparatus  to  be  substituted  for  the 
lamp.  It  was  designed  to  replace  the  ordinary  telephones  used  to 
read  Morse  signals  from  a  wireless  receiver,  or  over  the  \\  ire  of  an 
ordinary-  buzzer  field  telegraph  set.  Even  without  any  amplifier 
it  is  sufficiently  sensitive  to  respond  to  signals  only  strong  enough 
for  comfortable  commercial  work. 

The  power  of  the  steady  incoming  signal  to  operate  this  instru- 
ment is  of  the  order  of  10-'*  watts,  whereas  an  ordinary  Post  Office 
telegraph  relay  controlled  by  the  anode  current  of  the  oscillating 
valve  requires  an  operative  power  of  at  least  5  <  10-^  watts  for 
reliable  working  even  at  low  speeds. 

As  to  robustness,  the  war  has  proved  the  liigh-vacuum  triode  to 
be  an  instrument  adapted  for  unskilled  use  in  the  field  of  battle. 
The  only  adjustment  is  that  of  a  potentiometer  to  regulate  the 
potential  of  the  grid  to  a  tenth  of  a  volt  or  so. 


Grid  voltmeter 


the  Xj  and  X3  circuits  are  coupled  together,  and  X3  is  made  equal  to- 
the  wave-length  Xj  of  the  antenna  and  the  incoming  signal.  To 
prevent  the  anterma  being  set  into  violent  oscillation  bj'  the  relav 
(as  well  as  to  obtain  additional  sensitivity),  one  or  more  amplifying 
triodes  may  be  interposed  between  antenna  and  relay.  The  high- 
frequency  valve  relay,  unlike  other  wireless  receivers,  embodies 
neither  heterodyne  nor  rectifier. 

5.  A  Valve  Relay  foe  Wireless  Signals. 
?*A  valve  relay  receiver  designed  for  wave-lengths  of  1,500-3,000 
metres,  containing  its  own  grid  and  anode  batteries,  and  comprising, 
one  high-frequency  amplifying  triode,  is  showTi  in  Fig.  9. 
'  This  valve  relay  is,  by  movement  of  a  switch,  converted  into  an 
ordinary  autoheterodyne  receiver,  and  is  used  as  such  when  tuning 
up  to  a  continuous-wave  signal,  the  final  tuning  bemg  to  the  "  silent 
sjjace " — i.e.,  to  zero  beat  frequency.  On  switching  over  from 
"■  phones  "  to  "  relay,"  and  adjusting  the  potentiometer  to  a  potential 
just  below  the  threshold,  we  are  left  with  a  circuit  exactly  tuned  to> 
the  incoming  signal  and  of  nearly  zero  decrement.  The  discrimijia- 
tion    between   C.W.  and  spark  signals  is  very   striking.     Thus   a 


Triode 


Indicating 
lamp 


Fig.  7. — A  V.\lve  Relay  for  AcousTir  FKEyt'ENciKs 


X2  »  X3 

— C  TR(  I'l  I  s  (iF  Valve  Rel.a 
High-frequency  SinvALs. 


4.  Form  of  Valve  Relay  for  Hioh-fkequency  Signals. 

The  relay  examined  is  of  aperiodic  or  non-tuned  type,  in  that  the 
frequency  of  the  signal  current  bears  no  relation  to  the  frequency 
of  the  oscillation  set  up.  Such  a  type  is  well  adapted  to  acoustic 
frequencies,  because  it  is  feasible  to  build  for  such  frequencies  quasi- 
aperiodic  transfonners  cajjable  of  producmg  on  the  grid  (whose 
imjK'dance  is  sensibly  infinite  at  such  frecjuencies)  a  large  rise  of 
potential  with  an  expenditure  of  only  minute  power.  If  the  aperiodio 
iron-cored  transformer  is  replaced  by  suitable  tuned  high-frequency 
circuits,  with  a  frequency  still  much  below  that  of  the  oscillation 
generated  in  the  relay,  a  relay  of  like  sensitivity,  but  for  high- 
frequency  instead  of  acoustic  frequency  signals,  can  be  constructed. 
Such  a  relay  for  wireless  signals  is  sketched  in  Fig.  8. 

But  where  high-frequency  currents  such  as  those  of  wireless  tele- 
graphy are  required  to  operate  the  relay  (particularly  undamped 
or  "■  continuous  "  waves)  an  advantage  accrues  from  timing  the 
oscillation  generating  circuits  of  the  relay  to  the  frequency  of  the 
operative  signals.  Sensitivity  is  greatly  enhanced,  and  there  is  the 
possibility  of  an  exalted  selectivity  as  between  signals  of  unequal 
frequencies  and  between  signals  of  the  same  frequency  but  unequal 
decrement.     The  Xj  circuit  of  Fig.  8  is  then  conveniently  omitted. 


spark  station  of  nearly  the  same  wave-length  as  a  desired  C.W. 
station,  and  strong  enough  to  jam  the  latter  hopelessly  as  an  auto- 
heterodyne receiver,  can  be  made  innocuous  for  reception  on  the- 
valve  relay. 

6.  Valve  Relay  for  Steady  or  Slowly  VAR\^NG  Currents. 
In  the  two  forms  of  valve  relay  already  described,  the  signal 
current  was  alternating  or  intermittent,  and  produced  the  requisite 
rise  of  grid  jjotcntial  by  the  simple  mediation  of  some  form  of  trans- 
former. For  the  relaying  of  slowly  changing  currents  such  as  those 
from  telcgra])h  cables,  the  current,  and  not  its  rate  of  change,  must 
be  made  to  affect  the  relay.  This  Ls  easily  accomplished,  with- 
strikmg  sensitivity,  by  j)lacing  an  inductance  of  suitably  large  time 
constant  in  the  circuit,  accumulating  eucigy  therein  as  long  as  the 
conditions  ])ermit,  and  then  causing  tlic  current  to  change  rapidlj', 
as  by  breaking  the  circuit  of  the  inductance,  thus  producing  momen- 
tarily a  large  R.D.  across  the  inductance.  This  momentary  P.D. 
is  applied  directly,  or  through  a  step-up  transformer,  to  the  grid  of 
the  valve  relay.  Experiments  on  trippmg  a  P.O.  polarisecl  relay 
show  that  for  this  relay  at  least  5x  10-^  watt-seconds  (1  milliampere 
in  over  100  henries)  is  necessary — i.e.,  over  a  million  times  as  much 
for  the  valve  relay.     The  valve  relay  in  this  form  must,  it  is  thought, 
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be  adaptable  to  submarine  cable  working  ;    but  only  preliminary 
trials  have  so  far  been  made.. 

7,  The  Sensitivity  and  Selectivity  of  the  Tuned  High- 
frequency  Valve  Belay. 

The  superiority  in  the  matter  of  sensitivity  and  selectivity  of  the 
tuned  arrangement,  referred  to  in  sections  4  and  5,  is  readily  analysed 
It  is  well  known  that  a  chief  effect  of  reaction  between  the  gnd  and 
anode  circuits  of  a  triode  is  to  reduce  the  resistance  of  the  system. 
Thus,  in  Fig.  3,  owmg  to  the  mutual  inductance  M  between  the  two 
coils,  the  oscillatory  resistance  is  reduced  from  /fj  to  i^i  — —  . 
Since  the  setting  of  the  relay  consists  precisely  in  increasing  g  as  far 
as  considerations  of  constancy  and  rapid  quenching  will  allow 
towards  the  critical  value  at  which  the  second  tenu  in  this  expression 
becomes  equal  to  the  first,  the  net  resistance  is  very  small  mdeed. 
In  practice,  when  using  a  triode  as  in  Fig.  6,  it  is  found  feasible  to 


Oscilldtion, 
triode 


Fig.  9. — A  Valve  Relay  fok  Wireless  Sii 


work  with  a  margin  of  about  0-05  volt.  The  sensitivity  to  aoou- 
ritely  syntonised  C.W.  signals  of  the  tuned  arrangement  is  50  times 
greater  than  that  of  the  aperiodic  arrangement  of  Fig.  8.  The 
selectivity  as  betAveen  C.W.  and  spark  is  very  marked. 

For  equal  peak  vahies  of  signal  E.M.F.  in  the  receiving  antenna, 
the  peak  potential  rise  on  the  grid  from  a  C.W.  signal  may  be  50o 
times  what  it  is  from  a  spark  signal.  For  equal  mean  powers  radiated 
it  is  easy  to  calculate  the  ratio  between  spark  peak  amplitude  and 
C.W.  amplitude  for  any  case.  Thus,  it  the  wave-length  is  3,000 
metres,  the  spark  decrement  Si=0-06,  and  the  spark  frequency  600, 
the  spark  amplitude  is  10  times  the  C.W.  amplitude.  We  are  thus 
left  with  the  figure  500-1-10  =  50,  as  giving  the  preference  of  the  valve 
relay  for  C.W.  over  spark  signals  of  equal  power. 

8.    General  Limitations  on  Sensitivity  and  Speed  of  Working. 

The  valve  relay,  unlike  every  form  of  mechanical  relay,  requires 
in  theory  no  expenditure  of  energy  to  make  it  trip  ;  but  the  sensitivity 
depends  finally  on  the  degree  of  perfection  w'hich  it  is  practicable 
or  convenient  or  economical  to  reach  in  the  construction  of  would-be 
wattless  circuits. 

The  sensitivity  is  also  inversely  proportional  to  the  margm  to 
which  the  valve  relay  is  adjusted.  Thefe  is  another  effect  besides 
inconstancy  forbidding  the  indefinite  reduction  of  the  margin. 
When  the  relay  has  been  tripped  and  the  oscillation  started  it  has 
to  be  re-set  by  quenching  the  oscillation  and  allowing  the  currents 
in  the  anode  and  grid  circuits  to  die  down  to  their  non-oscillatory 
values  (small  and  zero  respectively).  This  is  an  asymptotic  process 
never  fully  completed.  The  longer  the  duration  of  quenching  contact 
the  smaller  the  re-igniting  potentials  will  be  ;  but,  whatever  they  are, 
they  must  be  provided  for  by  a  margin  sufficiently  wide  to  make 
them  inadequate  to  trip  the  relay  afresh. 


We  are  faced,  therefore,  with  a  compromise  between  augmented 
speed  and  reduced  sensitivity.  For  high-speed  work,  the  acoustic 
valve  relay  of  Fig.  7  is  unsuitable.  The  tongue  of  the  mechanical 
relay  must  quench  several  times  during  a  Morse  dot,  and  its  speed 
is  lierc  insufficient  for  signalling  at  more  than  about  20  words  per 
minute.  The  slowness  is  due  to  the  fact  that  during  oscillation  a 
considerable  mean  grid  current  (about  02  milliampere)  is  buUt  up 
in  the  secondary  of  the  signal  transformer,  which  is  of  large  in- 
ductance (some  50  henries).  By  using  a  triode  with  coarser  grid 
and  higher  anode  potential  this  grid  current  can,  however,  be  wholly 
suppressed.  In  the  high-frequency  form  of  relay  (section  5),  grid 
current  is  harmless,  smce  there  is  no  large  inductance  in  the  grid 
cii-cuit.  The  anode  current  in  the  magnets  of  the  mechanical  relay 
is  then  the  limiting  factor.  The  wireless  valve  relay  of  Fig.  9  is 
satisfactoiy  up  to  40  or  50  words  per  mmute.  For  higher  speeds 
it  is  preferable  to  provide  for  weaker  oscillation  and  use  an  externally 
operated  quenching  switch,  the  mechanical  relay  being  retained  as 
an  indicator  only.  The  mechanical  relay  has  then  to  move  over  only 
once  per  Morse  dot,  instead  of  several  times  per  dot. 

In  the  endeavour  to  reach  really  high  speeds,  such  as  several 
hundred' words  per  minute,  the  limit  must  ultimately  be  fixed  by 
mability  to  quench  fast  enough.     At  100  words  per  minute,  with 
five  quenches  per  Morse  dot,  the  duration  of  quenehmg  contact 
must  be  less  than   1/400  second.     An  ingenious  arrangement  for 
double-current  (or  two-signal  wireless)  working,  which  avoids  the 
necessity  of  quenching  more  than  once  per  Morse  dot,  has  been 
devised  by  Major  Fuller,  R.E.,  and  Lieut.  Lemon,  B.E., 
of  the  Signals  Experimental  Establishment.     The  prin- 
ciple involves  the  use  of  two  valve  relays,  adapted  to  be 
tripped  by  the  marking  and  spacing  signals  respectively. 

3.  Conclusion. 
The  valve  relay  is  an  instrument  of  great  sensitivity, 
yet     requiring  no     delicate    handling,    adaptable    for 
operation  by  signal  currents  of  any   form.     With  the 
multi-triode    amplifiers     developed     durmg     the    last 
three    or   four   years,  it    is    feasible    to    work    commercially   with 
signals  of  much  less  power  than  is  required  to  trip  a  valve  relay  ; 
it  is  probable  that  this  relay  will  frequently  be  employed  at  the  end 
of  a  chain  of  amplifying  triodes.     It  is  not  claimed,  therefore,  that 
the  new  relay  is  a  receiver  of  unique  sensitivity.     In  its  low-frequency 
form  it  is  surpassed  in  sensitivity  by  the  electromechanical  instru- 
ments of  Heurtley  and  Orling.     But  it  is  not  approached  by  any 
other  relay  capable  of  bemg  manipulated  by  operators  not  highly 
skilled,  and  able  to  withstand  ordinaiy  conditions;  such  as  draught 
and    vibration.      Situation;    are  common  enough  where  only  the 
simple  and  robust  instrument  can  give  the  service  demanded.     A 
case  in  point  is  that  of  a  wireless  call  device  for  the  small  islands  and 
lighthouses  lying  a  few  miles  off  our  <'oasts. 

In  the  foregoing  pages  the  function  of  the  valve  relay  has  been 
regarded  as  solely  that  of  a  relay  ;  but  it  is  a  relay  which  responds 
when  the  signal  reaches,  it  only  for  a  brief  moment,  a  certain  strength, 
adjustable  by  the  turning  of  a  potentiometer  handle,  and  expressible 
with  precision  as  the  difference  between  two  voltmeter  readings 
of  the  grid  potential.  It  constitutes,  therefore,  a  simple  and  con- 
venient instrument  for  nieasurmg  peak  values  of  potential  or  current, 
of  any  frequency  and  waveform  ;  and,  in  one  such  particidar  appli- 
cation, may  prove  an  aid  to  precise  wireless  experimentation  as  a 
ready  means  of  measuring  signal  strength. 
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DISCUSSION. 

Mr.  A.  A.  Campbell  Swinton  said  the  three-electrode  type  of  amplifier 
was  one  of  the  most  wonderful  discoveries  in  physics  made  in  modern 
times.  The  researches  which  led  up  to  its  invention  began  with  Crookes, 
and  were  carried  on  by  experimenters  with  no  object  in  view  except 
ascertaining  phenomena  :  but  the  work  had  been  tiu-ned  to  practical 
effect  with  most  siu'prising  results.  Other  relays,  such  as  the  Heurtley, 
were  in  themselves  perhaps  more  sensitive,  than  that  described  by  the 
author,  but  great  difficulties  would  result  from  putting  a  dozen  of  them 
in  series,  whereas  any  number  of  this  three-electrode  type  could  be  put 
in  cascade,  and  the  effect  wasobtamed  of  the  one  multiplied  by  the  other. 
The  National  Physical  Laboratory  used  a  type  which  gave  an  amplitica- 
tion  of  18  times,  and  if  six  tubes  were  used  that  was  18°=  about  33 
millions.  The  lectmer  mentioned  8  or  10  times.  With  ordinary  relays, 
the  distortion  in  one  relay  was  multiplied,  when  one  used  a  great  many 
of  them,  to  such  an  extent  that  the  whi.le  thing  became  impracticable  ; 
but  in  these  tubes  one  was  dealing  with  matter  that  had  bo  inertia,  and 
practically  no  momentum,  and  consequently  theie  was  practically  no 
distortion  so  far  as  the  tube  was  concerned.  Ho  understood  that  there 
was  only  a  single  tube  in  the  instrument  that  had  just  been  shown,  which 
made  the  results  oil  the  more  wonderful. 

Mr.  J.  E.  Taylor  thought  the  comparison  of  the  energy  required  to 
trip  an  ordinary  Post  Office  relay  and  (^apt.  Tm-ner's  relay  was  not 
altogether  appropriate.  A  more  appropriate  compai-isou  would  be  the 
energy  required  to  trip  another  form  of  wireless  relay  which  was  also  a 
trigger  relay.      It  tooklesscncrgytotripthccoherer  properly  used,  than 
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to  trip  the  Post  Office  relay,  tbousih  he  had  no  dou  lit  it  took  much  less  still 
to  trip  Capt.  Turner's  relay.  The  coherer  was  subject  to  interruption  by 
vibration  anc"  in  other  ivaj-s.  and  the  valve  relay  was  not,  but  the  coherer 
still  had  some  uses  as  a  call  device.  Its  main-weakness  was  that  it  was 
affected  very  much  by  stray  signals.  Had  Capt.  Turner's  relay  any 
advantages  in  that  respect  ?  Being  a  trigger  device,  it  looked  as  though 
it  would  not  have  much  greater  immunity. 

Prof.  E.  W.  M.\P.CHANT  said  he  would  like  to  add  the  name  of  Dr. 
Fleming  as  one  of  those  w  ho  had  done  a  large  amount  of  the  experimental 
work  that  had  led  up  to  the  wonderful  development  that  the  author  had 
demonstrated.  It  might  not  be  out  of  place  to  give  some  expianation 
of  the  valve  as  a  physical  phenomenon.  The  action  of  the  valve  was  due 
to  discharges  of  electrons  from  the  heated  filament.  The  negative 
electrcns  to  which  the  filament  gave  rise  moved  freely  in  the  surrounding 
space.  If  a  plate  w-ere  put  above  the  filament  and  connected  to  the 
positive  pole  of  a  battery,  the  positive  charge  on  that  plate  would  attract 
those  electrons  from  t  he  filament  and  cause  a  current  to  flow.  If,  on  the 
other  hand,  the  plate  were  negatively  charged,  the  potential  gradient 
was  in  the  opposite  direction,  and  drove  the  electrons  back  into  the 
filament.  If,  instead  of  a  plate,  one  had  a  grid  with  holes  in  it,  and  put 
another  plate  above,  one  got  the  three-electrode  valve.  If  that  were 
connected  to  another  battery  of  high  potential,  there  was  a  big  positive 
charge,  tending  to  at  tract  those  negative  electrons.  If  the  grid  were  made 
without  any  charge  on  it,  the  flow  of  electrons  would  not  be  sensibly 
affected  ;  but  if  the  grid  were  connected  so  as  to  produce  a  positive 
potential  between  the  grid  and  the  plate,  there  was  a  potential  gradient 
acting  on  the  electrons  and  tending  to  move  them  in  the  direction  of  the 
grid.  Some  of  the  electrons  would  remain  on  tlie  grid,  and  the  rest 
would  shoot  through  the  holes  in  the  grid  and  come  to  the  top  plate. 
There  was  a  current  amplification  depending  on  the  ratio  between  the 
grid  and  the  size  of  the  holes,  more  electrons  going  to  the  positive  plate 
than  to  the  grid  if  the  holes  were  large.  One  had  to  come  back  on  the 
characteristic  curve  to  a  negative  point  before  zero  was  reached — (..;., 
before  the  current  was  stopped.  The  reason  was  that  if  there  were  a  high 
potential  on  the  grid  there  was  a  high  potential  gradient  between  that  and 
the  filament  in  the  right  direction  to  produce  the  current.  The  current 
could  be  stopped  by  neutralising  that  positive  potential  gradient  due  to 
the  anode  by  a  negative  potential  on  the  grid,  and  that  negative  potential 
had  to  be  adjusted  so  as  to  make  the  potential  gradient  equal  to  zero. 
Had  Capt  .Turner  ever  tried  using  a  leakage  condenser  conrected  between 
the  grid  and  the  negative  terminal  ?  The  grid  potential  could  easily  be 
controlled  in  that  way,  and  by  altering  the  resistance  of  the  leak  the 
controlling  potential  could  be  varied.  He  thought  perhaps  better  terms 
might  be  used  than  "  margin  "  and  "  threshold." 

Prof.  C.  L.  FoRTESCVE  said  all  workers  with  e.xperience  of  any  type  of 
reaction  receiver  were  only  too  well  aware  of  the  action  en  which  the 
authors  relay  depended.  There  was  a  tendency  to  oscillate,  but  Capt. 
Turner  had  made  use  of  that  tendency  in  an  ingenious  way.  The 
invention  had  two  distinct  possibilities,  from  the  wireless  point  of  view 
— acoustical  and  wireless  reception.  In  the  former  one  would  have  some 
detector,  and  the  rectified  signals  would  be  passed  on  to  the  relaj. 
That  was  using  the  device  purely  as  a  relay.  In  the  other  case  the 
instrument  would  be  used  without  a  detector  or  heterodj-ne,  and  he 
presumed  the  telephones  would  be  in  series  with  an  electro  mechanical 
relav.  He  thought  it  was  as  a  relay  with  some  other  detector  that  the 
device  was  likely  to  have  a  future  application.  If  u.sed  without  a  detector 
to  receive  sparli  signals,  it  would  appear  that  instead  of  the  note  of  the 
spark  transmitting  station  being  heard  on  the  telephones,  merely  the  note 
of  the  make-and-brcak  of  the  small  electromechanical  relay  would  be 
heard,  and  the  advantage  arising  from  an  operator  being  able  to  read 
through  the  interference  by  means  of  a  distinctive  spark  frequency  would 
be  lost.  If  used  in  that  way,  the  atmospherics  would  presumably  appear 
on  the  same  note  as  the  signal,  which  would  be  a  disadvantage.  There 
was  little  difference  between  this  type  and  the  ordinary  reaction  receiver. 
In  either  case  there  was  a  negative  resistance  in  the  circuit.  In  the 
author's  arrangement  that  negative  resistance  was  an  increasing  one. 
As  the  amplitude  of  the  signals  built  up  in  the  receiving  circuit  the 
tendency  to  oscillate  became  more  and  more  marked,  instability  was 
quickly  reached,  and  the  relay  came  into  operation.  In  the  case  of  a 
receiver  used  with  a  detector,  the  tendency  was  the  other  way  about — 
as  the  amplitude  built  up  the  tendency  to  operate  became  less.  Had  any 
other  method  of  quenching  the  oscillations  been  tried  '/  Shortening  the 
coupling  might  lead  to  shock  of  the  circuit,  which  would  re-ignite  the 
•  ignition  tubes.  It  might  be  useful  if  one  could  use  a  resistance  in  parallel 
■with  the  condenser  as  a  damping  arrangement. 

Mr.  B.  BiNVON  remarked  that  the  whole  action  of  the  instrument 
described  by  the  author  was  in  the  nature  of  a  coherer,  and  it  could  do 
evervthing  the  coherer  did.  and  do  it  better.  It  appeared  possible  that 
BimultDneou-sly  with  the  recording  arrangement  or  valve  relay  a  listening 
in  device  could  be  operated  off  the  same  receiver  circuit.  That  was  an 
essential  requirement  in  commercial  work.  The  difficulty  might  be  got 
over  by  abandoning  the  u-^c  of  the  high-frequency  valve  relay  and  em- 
ploying an  audion  frequency  relay  at  the  end  of  a  Milde  valve  amplfiier, 
a  special  winding  being  inserted  for  the  telciihone  circuit.  Such  an 
arrangement,  however,  would  be  disadvantageous  if  the  valve  relay  was 
to  be  used  for  sjx-ed  working.  It  was  essential  for  the  operator  to  be 
able  to  read  his  signals  at  high  speed,  and  it  was  also  essential  to  listen  in 
at  the  same  time,  to  ensure  that  there  was  no  fault.  An  ordinary  type 
of  receiver  could  be  used  to  listen  in,  but  some  fault  might  d;\clop  in  the 
valve  relav  receiver,  which  might  not  occur  in  the  duplicate  receiver,  and 
the  advanlaiips  of  selectivity  which  the  author  described  would  be  to  a 
considerable  extent  lost.  He  agreed  as  to  the  enormous  advantage  of 
aural  reception,  even  when  considering  high-speed  apparatus  in  con- 


junction witli  a  ilictaphone.  The  fact  that  no  e.xpenditure  of  energy  was 
required  to  trip  the  relay  apjicared  at  first  sight  a  great  advantage  ;  but 
in  high-speed  working,  where  one  had  oscillation  quenching  to  cronsider. 
or  anode  current  quenching  in  the  magnets  of  the  relay,  one  had  energy 
in  inductances  which  hod  to  be  damped  out.  In  the" case  of  the  high- 
frequency  relay,  one  would  expect  that  the  electrical  quenching  in  the 
circuit  would  be  cjuicker  on  the  shorter  wave-lengths  than  on  the  longer 
ones,  but  it  was  nearly  always  the  longer  wave-lengths  which  were 
employed  for  long-distance  communication  where  high-speed  reccrdin" 
was  used.  C'urves  of  possible  speeds  for  a  given  signal  strength  plotted 
against  wave-lengths  would  be  of  interest.  The  inertia  of  the  parts, 
when  one  came  to  the  higher  speeds,  might  obscure  any  differences  that 
arose  t  here.  What  part  did  t  he  quenching  of  the  energy  in  t  hose  circuits 
play  wlien  one  came  to  high  speeds  '?  He  would  think  the  speed  of  the 
relay  might  be  much  improved  by  the  employment  of  an  independent 
mechanical  quencher  such  as  a  rotating  commutator. 

Mr.  W.  E.  TwELLS  asked  whether  the  author  had  made  any  experiments 
on  really  high-speed  working — say  200  words  a  minute  ?"  The  United 
Kingdom  was  well  served  with  underground  cables.  The  electrical  con- 
stituents of  the  pairs  were  not  balanced  one  against  the  other,  and  there- 
fore telegraphy  and  telephony  in  one  cable  for  any  distance  was  imprac- 
ticable. The  Post  Ofiicc  had  made  considerable  progress  in  the  direction 
of  worldng  telegraphs  and  telephones  indiscriminately  on  one  pair.  The 
speeds  attainable  were  in  the  order  of  200  words  a  minute.  The  problem 
was  not  simple.  The  relay  must  not  be  so  sensitive  that  it  picked  up 
the  telephones,  nor  must  the  telephones  interfere  with  the  telegrajihs  : 
but  it  must  be  capable  of  ultimately  working  on  single  wires.  He  thought 
there  was  a  wide  field  for  such  relays. 

Mr.  A.  B.  Hart  said  the  perfection  of  the  thermionic  valve,  or  triode, 
had  made  possible  the  development  of  a  practical  telephone  repeater  on 
the  telephone  trunk  Hues,  and  tliat  had  revolutionised  the  design  of  long  ■ 
distance  lines.  Conductors  were  now  specified  with  one-tentfi  the  weight 
of  copper  formerly  used.  He  had  in  mind  the  problem  of  signalling 
through  long  lengths  of  small  conductors.  The  equipment  must  include 
apparatus  for  calling  and  clearing.  The  signalling  repeaters  brought 
complications  into  trunk  line  maintenance,  and  their  presence  interfered 
with  the  proper  functionmg  of  the  thermionic  valve  and  its  associated 
apparatus.  The  outcome  of  attempts  to  render  unnecessary  the  sig- 
nalling repeater  had  been  the  thermionic  valve  for  relaying  the  signalling 
as  well  as  the  speech  currents.  The  essential  element  of  the  telephone 
repeater  was  that  it  must  respond  to  signalling  currents  on  the  same 
order  of  magnitude  as  the  speech  current,  but  must  not  respond  to  the 
speech  current  frequency. 

Mr.  G.  H.  Nash  said  at  the  present  moment  10  telegraph  circuits,  each 
quadruplex,  and  four  telephone  circuits,  were  being  carried  over  a  single 
wire.  The  triode  valve  had  entirely  eliminated  distance,  and  all  these 
things  were  due  to  the  valve.  He  had  failed  to  get  faithful  articulation 
with  the  French  type  of  valve,  due  to  mechanical  vibrations.  If  one 
element  of  a  valve  began  to  oscillate,  its  natural  frequency  appeared  in 
the  circuit.     Had  the  author  e.xperience  of  that  type  of  valve  '! 

Mr.  B.  G.  CJosLlN'G  remarked  that  valve  designers  were  now  faced  with  a 
new  problem  in  regard  to  the  curvature  of  the  characteristic.  The 
portion  of  the  characteristic  which  the  author  worked  upon  was  one  of 
which  the  physics  were  comprehensible,  Vjut  which  was  not  yet  susceptible 
to  exact  treatment.  It  was  in  the  form  of  an  exponential  curve,  the 
form  of  which  was  clearly  shown  (in  Prof.  Richardson's  Papers  on  the 
distribution  of  the  velocities  with  which  the  electrons  were  omitted  from 
the  filament)  to  be  based  on  certain  natural  constants.  It  was,  therefore, 
probable  that  the  valves,  as  they  now  had  them,  gave  curvatures  much 
of  the  same  order  as  was  ever  likely  to  appear,  always  provided  someone 
did  not  produce  some  ingenious  method  of  eliminating  the  effect  of  the 
particular  natural  constants  involved.  Apart  from  that,  the  valve  as  it 
stood  very  conceivably  represented  something  like  the  high-water  mark 
as  regarded  the  curvature  of  the  characteristic. 

Mr.  S.  G.  Brown  asked  whether  the  author  had  done  anything  in  the 
way  of  using  the  higher  voltage  currents,  such  as  the  ordinary  current 
of  the  electric  light  mains,  to  light  his  lamps,  and,  if  so,  had  he  had 
difficulty  in  cutting  out  the  oscillations  usually  inherent  in  such  mains  ? 
The  great  difficulty  appeared  to  be  keepingthe  accumulators  fully  charged, 
and  if  the  current  could  be  taken  from  the  mains  it  would  be  useful. 

The  Author,  replying  to  the  discussion,  said  the  valve  relay  was  to  all 
intents  and  purposes  a  coherer,  but  it  only  requirctl  about  one-twentieth 
volt  to  trip  it,  and  was  more  reliable  and  constant  than  the  ordinary 
coherer.  The  power  consumption  in  a  coherer  was  considerable,  and  a 
coherer  could  not  be  treated  as  an  infinite  impedance  which  wimld  damp 
the  circuit.  The  negative  grid  of  the  valve  relay  took  no  power  from  the 
circuit  which  fed  it  with  potential.  He  agreed  that  one  could  not  have 
a  recorder  in  wireless  without  being  able  to  listen  in.  He  saw  no  diffi- 
culty in  having  a  receiver,  such  as  the  C.W.,  coupled  loosely  with  a  pair 
of  telephones,  and  someone  listening.  If  a  rotating  commutator  were 
used  for  cpienching,  as  suggested  by  Mr.  Binyon,  it  would  have  to  quench 
several  times  per  signal  element,  or  per  Morse  dot — say  five  times.  At 
100  words  a  minute  it  wonld  have  to  quench  in  less  than  ^In  second. 
In  the  quenching  system  described  in  Major  Fuller's  recent  Paper,  the 
relay  was  relieved  cf  chattering  at  that  speed,  and  one  only  had  to  quench 
once  per  Morse  dot.  The  quenching  was  not  brought  about  until  the 
spacing  signal  arrived.  .'\n  oscillating  system  which  was  nearly  un- 
damped was  very  selective  between  one  continuous  wave  and  another — 
an  enormous  increase  of  ami)litude  was  built  up  in  the  receiving  circuit 
liy  tunim;  dead  on.  The  vp.lve  relay  was  a  great  aid  in  selecting  between 
different  wave-lengths,  as  well  as  between  C.W.  and  spark. 

The  PuKsiDFXT  announced  that  the  author  would  reply  more  fully  in 
the  "  .J<  urnal.  " 
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Pulsation  of    the  D.C.  Terminal  Voltage  in    Rotary 

Converters. 


K.    KOSTKO. 


The  pulsating  nature  of  the  direct -current  voltage  in  rotary 
converters  has  been  discovered  almost  simultaneously  with 
their  first  commercial  applications.  The  amplitude  of  pulsa- 
tions being  small  in  all  but  single-phase  converters,  the  pheno- 
menon has  not  attracted  much  attention,  and  the  few  refer- 
ences to  it  which  can  be  found  in  the  technical  literature  con- 
tain little  more  than  a  simple  enumeration  of  its  probable 
causes.  Even  where  an  attempt  was  made  to  establish 
■lumerical  laws  of  pulsations,  the  most  important  causes  have 
■  pparently  escaped  the  attention  of  investigators,  so  that 
curves  of  the  direct -current  voltage  calculated  by  the  proposed 
formulse  do  not  correspond  to  the  oscillographic  records, 
neither  in  the  wave  shape  nor  in  the  order  of  magnitude  of 
pulsations.  In  large  polyphase  converters  the  pulsations  are 
practically  negligible  ;  but  in  small  machines,  especially  of 
the  single-phase  type,  the  amplitude  of  pulsations  may  greatly 
exceed  an}1;hing  that  can  be  expected  in  a  continuous-current 
apparatus,  25  per  cent,  of  the  average  voltage  being  not  an 
uncommon  figure  ;  in  some  applications  the  effect  is  so  pro- 
nounced that  corrective  means,  usually  a  choke  coil,  are  often 
used  with  appreciable  advantage  ;  for  instance,  a  telephone 
battery,  while  in  service,  can  be  charged  from  a  converter  of 
this  kind  only  with  a  strong  choke  coil  in  series  ;  otherwise  the 
noise  in  the  receiver  makes  the  service  impossible.  If  a  cine» 
matograph  arc  lamp  is  supplied  with  direct  current  from  a 
small  converter,  the  quality  of  light  can  be  improved  by  the 
insertion  of  a  choke  coil,  and  the  src  made  less  nois3\  When  a 
converter  working  near  its  sparking  limit  supplies  current  to 
an  apparatus  possessing  a  constant  back-E.M.F..  such  as  a 
storage  battery,  difficulties  of  commutation  are  sometimes 
caused  by  pulsations  of  the  current  set  up  by  the  unbalanced 
pulsations  of  the  voltage,  &c. 

Since  the  total  current  in  an  armature  conductor  can  be  con- 
sidered as  the  algebraic  sum  of  the  direct  and  alternating 
currents,  the  instantaneous  value  of  the  direct -current  voltage 
of  a  rotary  converter  (measured  under  the  direct-current 
brushes)  is  the  algebraic  sum  of  the  following  components  : — 

1.  The  E.M.F.  E^  generated  by  the  motion  of  the  armature 
in  the  stationary  field  se;.  up  by  the  combined  action  of  the 
exciting  current,  the  triangular  wave  of  the  M.M.F.  due  to 
the  direct  current  in  the  armature,  and  the  sine  wave  of  the 
M.M.F.  due  to  the  fundamenatl  harmonic  of  the  alternating 
current  in  the  armature. 

2.  The  ohmic  drop  caused  by  the  direct  current  in  the  arma- 
ture. 

3.  The  algebraic  sum  of  the  ohmic  drops  caused  by  the 
alternating  currents  in  consecutive  phases  and  parts  of  phases 
in  series  between  the  direct -current  brushes. 

4.  The  algebraic  sum  of  the  local  reactance  E.M.F.s  due  to 
the  alternating  currents  in  consecutive  phases  and  parts  of 
phases  in  series  between  the  direct-current  brushes. 

For  a  phase  which,  at  a  given  moment,  belongs  entirely  to 
one  direct-current  circuit  of  the  armature,  the  variation  of  (3) 
and  (4)  is  due  only  to  the  variation  of  the  alternating  current 
in  function  of  time  ;  for  a  phase  which  is  passing  under  a 
direct -current  brush  this  variation  is  due  also  to  the  variation 
of  the  number  of  conductors  in  the  part  of  this  phase  which 
belongs  to  the  direct-current  circuit  under  consideration. 

.5.  In  a  polyphase  converter  the  M.JI.F.  due  to  the  combina- 
tion of  the  fundamental  harmonics  (in  time)  of  the  impressed 
currents  in  all  phases  can  be  resolved  into  a  fundamental 
harmonic  (in  space),  stationary  with  respect  to  the  field 
member,  as  mentioned  in  (1),  and  into  a  series  of  higher  har- 
monics revolving  wich  various  speeds  with  respect  to  the  field 
member  and  the  armature,  and  setting  up  fields  which  induce 
variable  E.M.F.s  between  the  direct-current  brushes. 

6.  In  a  single-phase  converter  there  exists  also  the  "  reverse  " 
M.M.F.,  equal  in  amplitude  to  one-half  of  the  fundamental 
harmonic  (in  space)  of  the  fundamental  harmonic  (in  time) 


of  the  impressed  cui'rent,  and  revolving  with  the  synchronous 
speed  with  respect  to  the  armature,  and  with  twice  the  svn- 
chronous  speed  with  respect  to  the  field  member.  The  field 
set  up  by  this  revolving  M.M.F.  induces  periodic  E.M.F.s 
between  the  direct-current  brushes. 

7.  If  the  impressed  currents  do  not  follow  the  sine  law  of 
variation,  which  may  be  caused  by  a  distorted  wave  shape  of 
the  applied  voltage  or  by  an  improper  shajie  of  pole-pieces,  the 
higher  harmonics  of  the  current  set  up  fields  of  their  own  ; 
some  of  these  fields  are  stationary  with  respect  to  the  field  mem- 
ber, and  can  be  magnetically  combined  with  the  field  of  the 
exciting  winding  ;  the  others  revolve  with  respect  to  the  field 
member  and  the  armature  and  induce  variable  E.M.F.s 
between  the  direct-current  brushes. 

Of  course,  variable  components  of  the  voltage  react  on  one 
another  and  on  the  constant  components  ;  for  imstance,  any 
cause  of  variation  of  the  terminal  voltage  results  in  a  variation 
of  the  direct  current  in  the  armature,  thus  affecting  the 
direct  current  ohmic  drop  and  the  direct -current  component 
of  the  armature  reaction.  The  variable  component  of  the 
terminal  voltage,  ajsplied  to  the  shunt  winding,  sets  up  a  weak 


alternating  field  inducing  alternating  E.M.F.s  between  the 
brushes,  &c.  The  effects  of  these  secondary  causes  are. 
usually,  very  small ;  some  of  them  depend  on  the  constitution 
of  the  external  circuit,  and  cannot  be  treated  in  a  general  way  ; 
in  what  follows  only  the  primary  causes  will  be  considered. 
Of  these,  (.5)  and (7)  are  usually  negligible  because  the  amplitude 
of  the  M.M.F.s  are  small  and  their  fields  are  further  reduced 
by  the  reaction  of  eddy  currents  in  pole-pieces  and  induced 
currents  in  various  .stator  windings,  especially  if  the  field 
member  is  provided  with  amortisseur  windings  of  the  squirrel- 
cage  type.  The  only  really  important  causes  of  pulsation  are 
those  mentioned  in  (3),  (4)  and  (6). 

In  dealing  with  the  local  reactance  E.M.F.  it  will  be  suffi- 
ciently accurate  to  assume  that  the  reactance  is  distributed 
along  the  winding  of  a  phase  in  a  manner  similar  to  the  resis- 
tance ;  components  (3)  and  (4)  can  then  be  combined  in  one 
imi)edance  E.M.F.,  and  this  notion  applied  not  only  to  the 
entire  phase,  but  to  a  part  of  it  coni]n-ised  between  a  slip-ring 
and  a  direct-current  brush. 

Let  circle  0  (Fig.  1)  represent  a  converter  armature  con- 
nected to  slip-rings  at  points  B,  C,  D,  &c.,  and  revolving  in  a 
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field  XS  in  the  direction  of  the  arrow  ;  ^17.1/'  is  the  line  of 
brushes  perpendicular  to  ^'<S  ;  the  brushes  are  assumed  to  be 
set  on  neutral  with  respect  to  the  exciting  winding — i.e..  the 
field  yS  diSers  from  the  total  stationary  field  of  the  machine 
onlv  by  a  small  field  directed  along  M'M,  and  due  to  the 
shght  excess  of  the  watt-alternating  current  over  the  direct 
current  in  the  armature.  Let  m  be  the  number  of  phases  of 
the  machine,  marked  1,  2...n...q,  as  shown.  It  is  clearthat  if  m 
is  even,  the  pulsations  caused  b}-  the  inipedance  E.M.F.  have 
for  period  the  interval  of  time  during  which  a  phase  passes 
under  a  brush.  If  m  is  odd,  the  period  is  equal  to  only  one-half 
of  this  interval,  because,  while  in  the  part  of  the  armature  dis- 
posed to  the  right  of  MM'  a  phase  passes  under  a  direct- 
current  brush  from  its  tap  point  to  its  middle  point,  in  the  part 
of  the  armature  disposed  to  the  left,  of  MM  another  phase 
passes  from  its  middle  point  to  its  tap  point  ;  and  with  the 
assumed  sine  law  of  variation  of  currents  the  impedance 
E.M.F.s  in  the  two  halves  of  the  armature  must  balance  one 
another  ;  analrtical  formulae  established  below  lead  to  the 
same  conclusion.  If  /  is  the  frequency  of  the  supply,  the 
frequency  of  pulsations  will  be  2^  for  single-phase,  4/ for  two- 
phase.  6/ for  three  and  six-phase  converters,  &c. 

In  a  single-phase  converter  the  field  set  up  by  the  "  reverse  " 
M.M.F.  mentioned  in  (6)  revolves  at  double  frequency  with 
respect  to  the  brushes,  and  induces  a  double  frequency  E.M.F. 
between  the  direct-current  brushes — i.e.,  of  the  same  period  as 
the  fiulsations  due  to  the  impedance  E.M.F. 

PuLSATioxs  Caused  by  the  I.mpedaxce  E.M.F. 
Let  e„  be  the  instantaneous  value  of  the  impedance  E.M.F. 
in  the  phase  »  ;    the  total  impedance  E.M.F.  between  the 
direct-current  brushes  is  the  siun, 
2.1 


7—1 

e=Se„+- 


?3r 


.e,+  . 


(1) 


angles  a  and  fi  ha%dng  the  meaning  shown  in  the  figure,  and 
q  being  the  phase  passing  under  the  lower  brush.  If  m  is  even, 
phases  1  and  q  are  in  opposition,  ;S^a and  6^= — e,,  ;  therefore, 


e=Ie„+- 


If  m  is  odd,  then,  when  a  varies  from  0  to  '-,  f)  varies  from  — 

ih  in 

to  -'    and  is  equal  to-'-  +fz ;  when  a  varies  from  -  to  — ,  B  varies 
»(  m  III      m 

71  71  '"' 

from  0  to  -  ,  and  is  equal  to   a ;    the  term  Ze,,  is  also 

m  m  -2 

different  in  these  intervals  because  q  is  not  the  si?,me. 


Tiie  in.stantaneous  value  of  the  E.M.F.  A' generated  in  a  i)hase 
by  the  rotation  in  the  field  NS  can  be  represented  by  the  pro- 
jection of  the  chord  subtending  this  jjhase  on  the  diameter 
MM'  ;  therefore,  the  instantaneous  vahie  of  the  impedance 
E.M.F.  in  this  phase  is  proportional  to  the  jjrojection  of  the 
chord  on  a  diameter  inclined  on  MM'  by  the  angle  equal  to  the 
angle  of  phase  displacement  between  E  and  this  impedance 
E.M.F.  In  Fig.  2  let  OE  bethe  E.M.F.  E,  0/— the  current,  OR 
—the  alternating  current  ohmic  drop,  RD — the  loca,l  reactance 
E.M.F.     OD  will  then  represent  the   impedance    E.M.F.  e„. 


For  the  discussion  of  Fig.  1  it  is  convenient  to  use  the  notion 
of  directed  angles  by  assuming  a  positive  direction  of  rotation 
in  the  plane,  for  instance,  the  counter-clockwise  direction,  and 
considering  an  angle,  such  as  angle  (01,  OE')  between  the 
vectors  01  and  OE'  as  rejjresented  in  value  and  in  sign  by  the 
angle,  positive  or  negative,  through  which  the  first  vector  01 
must  rotate  in  order  to  become  parallel  to  the  second  vector 
OE'  ;  since  OE'  is  directly  opposite  to  OE,  as  shown,  the  angle 
(07,  0£')=y  will  be  positive  for  lagging  current  and  negative 
for  leading  current,  lag  and  lead  referring  to  the  E.M.F. — E 
or,  by  approximation,  to  the  alternating  current  terminal 
voltage. 

Let  r  and  .r  be  the  resistance  and  the  local  reactance  per 
phase  (x  corrected  for  mutual  induction  in  the  case  of  over- 
lapping phases)  ;  the  angle  {OR,  OD)  is  then  equal  to  tan~i-, 

r 

and  is  always  positive.  Let  9  be  this  angle.  In  virtue  of  the 
well-known  relation  between  directed  angles,  for  any  relative 
jiosition  of  vectors  : — 

Angle  (OD,  0£)=angle  (OD,  07?)+angle  (OR,  0E)  = -<f+y), 
i.e.,  the  instantaneous  value  e„  of  the  impedance  E.M.F.  is  pro- 
l)ortional  to  the  projection  of  the  chord  on  a  diameter  P  P', 
such  that  the  angle  (OM,  0P)=— !?-|-y. 

Let  /,„  be  the  amjilitude  of  the  alternating  current  in  a  phase, 
and  z=Vr-+a^"=tli6  local  impedance  per  phase  ;  the 
instantaneous  value  of  e„  is  then  I,„z  cos  (»,  OP).  For  any 
value  of  n  the  angle  (n,  OP)  can  be  determined  as  follows  : — 

Angle  (n,  «— 1)=      ;  and  angle  (0-4,  1)=~ ;  therefore, 


angle  (n,  0-4)=angle  (n,  )(^l)4-angle  (n—  1,  n—2)- 
(2,  l)-fangle  (1,  0.4)=- (h-1)-|+£=  -  (2«- 


-angle 
-l)-2  ■  '"^^^ 


since    angle   (OA   OP)=angle   (OA,   OM)+angle    (OM,   OP) 
=  — a+Y)— 9,  angle  («,  OP)=angle  (n,  0.4 )+angle  (OA,  OP) 

=  -  (2«-l)-^-l-v'-9-a  ;    cos(n,   OP)=cosr'^  (2m-1)-^ 
m  2  L»«  2 

-fyj— 9— a     =sin      -(2«— l)-fy'— 9— a  I, 

7-1 
In  the  formula  (I)  the  sum  of  projections  Ze„  can  be  re- 
placed by  the  projection  of  their  resultant  Q  as  follows : — 
Angle    (q-h    e)=^-|-[-^-f(?-2)]=£(?-3),  angle 

(Q,  OP)=angle     (Q,    ^-l)+angle     (q-1,    0P)=-^^  (?-?) 

.Ti  „       „     , ,     3T  ,  Tiq     n  , 

-f-   2<7-2-l)— ,+v-9-a=-- -o-f  V-9-a- 

Tit  ^  III        ^ 

The  amplitude  of  a  component  vector  being  I,„z,  the   ampli- 

sin  -((7—2) 

™  1   ■ 

tudc  (if  the  resultant  Q  is  found  to  be  i,„z  —. ; — ,  and  its 


sin  7T./in 

■sin''-  (q-2) 


m 


sin  TijiH 


sin  -^  (q-2) 

projection  on  OP,  /„,:  — '^ cos  (Q,  OP)=l„,z 

sin  Tijin 

Substitution  of  values  of  §  and  cos  (n,  OP)  in  the  expressions 

9-1 
of  2^e„,  gj  and  e„  in  the  formula  (1)  gives  final  values  of  the 

impedance  E.M.F.  e  : — 

_.  .  .  Ill     , 

First  case,  m  is  even — i.e.,  (y=  „  +  l. 


C  =  Imz\    COt- 


-cos( — hy- 


-9-a  + 


Tclm—a 

I ^ 

71 1  m 


'S+V'-V-a)] 


Second  case,  in  is  odd.     When  a  varies  from  0  to  — ,  q= 
and  ft=    -}-«  : 


(2) 

W(-l-l 
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,    Fcos  37r/2»»       /  n 
■e=Imz\   -T ^— cosl-- 

I      sin   7r/»),  ^z  Jl 


Injm—a 


L  sin  njni         ^2  m 
Xsin  (-+y)— 9— a 


When  a  varies  from 


L2  sm  n 


Xsin  (  '  +?^ 


(3) 


(3a) 


Formula  (3^4)  is  in  appearance  different  from  (3)  ;    but   if 

— |-a  is  substituted  in  place  of  a,  a  few  simple  operations  trans- 
m 

form  it  into  an  expression  identical  with  (3),  thus  confirming 
th<»  statement  made  in  connection  with  the  question  of  the  fre- 
quency of  the  pulsations.  Formulae  (2)  and  (3)  cover  all  pos- 
sible cases.* 

Since  the  performance  of  a  converter  is  usualh'  referred  to 
in  terms  of  the  direct  current  and  the  power  factor,  it  is  con- 
venient to  introduce  these  elements  in  the  formulse  ;  neg- 
lecting that  portion  of  the  watt-alternating  current  which 
gives  the  torque  covering  mechanical  and  magnetic  frictions — 

2V2 
i.e.,   assuming  that    the  well-known  expression  is  the 

»(  sin 
)n 
ratio    between   the   total   effective   watt-alternating    current 
and  the  direct  current  in  an  armature  conductor,  it  is  found  f 

mi., 


I,nZ  = 


2      •        ■"■ 

nr  sin  -  cos  y)  cos  ip 


where  R  is  the  armature  resistance  between  the  direct  current 
brushes,  and  I,,  is  the  total  direct  current  in  the  armature 
(=the  line  current  if  the  shunt  current  is  negligible).  The 
impedance  E.M.F.  between  the  direct -current  brushes  is  then 

o  ,  •     ,      ,        .  2i?/d  7tl2-a 

=2  (smgle  phase)  :   e=-^ — ^^ —       _  ,^     cos  (ip—o—a) 


27t\ 


^H«<«<t) 


iii~-l  (two  phase) 


cos  y)  cos  9       7ij2 


=  1-026 


Rid       r2?r/3-( 

cos  y)  cos  9 1_    27t/3 


<l 


2.T^ 


=6,  0<a< 


It  follows  from  the  Fig.  2  that  this  expression  mu.st  be  added 
algebraically  to  the  .generated  direct  current  E.M.F.  E^. 

Since  X  is  always  much  greater  than  r,  C0S9  is  very  small,  and 
these  formulre  show  clearly  the  influence  of  the  local  reactance 
on  the  amplitude  of  the  pulsations.  Moreover,  as  the  local 
flux  is  practically  undamped,  this  amplitude  may  become  even 
greater  than  expressed  by  the  formulae,  if  the  impressed  current 
wave  is  distorted  so  as  to  have  intervals  of  abruptly  rising 
current,  causing  sharp  peaks  in  the  local  reactance  E.M.F. 
curve. 

{To  be  continued.) 


Street  Lighting  Reconstruction 
Problems. 

At  the  annual  meeting  of  the  Illumiaating  Engineering  .Society  on 
Jime  24th  a  discussion  on  the  above  subject  A\as  opened  by  Mr.  L. 
Gaster.  Previous  to  this  the  annual  report  of  the  Council  of  the 
Society  was  presented,  its  formal  adoption  being  proposed  by  Mr. 
J.  G.  Clark,  and  seconded  by  Mr.  CJeo.  Herbert,  who,  in  coupIing;with 
the  adoption  of  the  report  a  vote  of  thanks  to  the  Council  and 
officers,  expressed  appreciation  of  the  large  amount  of  work  carried 
on  in  spite  of  the  disturbed  conditions  during  the  past  year. 

The  report  surveyed  the  proceedings  at  raeetmgs  during  the  ses- 
sion. As  a  result  of  the  latter,  new  committees  dealing  with  the 
lighting  of  offices  and  railways  and  with  stage-lighting  are  to  be 
formed.  An  uifjuiiy  is  also  to  be  undertaken  into  various  points 
connected  with  eyestrain  and  lighting  eifect.s  in  cinema  theatres  by  a 
joint  committee  on  which  the  llh'minating  Eugiiieermg  Society,  the 
Council  of  British  OpthalmologLsts  and  other  bodies  interested  will 
be  represented.  It  is  also  announced  that  the  Society  has  been 
iiivited  to  be  represented  on  the  Conjoint  "Board  of  Scientific 
Societies.  Reference  is  made  to  various  pieces  of  work  cau'ied  out 
during  the  war,  notably  the  researches  on  flares  and  radioactive 
luminous  materials  for  the  M.O.JI.,  and  the  participation  m  an 
investigation  on  the  lighting  of  optical  test  chaits.  The  society  has 
been  actively  assisting  the  London  ■'  Safety  First  "  Council  in' con- 
nection with  lightmg  matters,  and  is  also  represented  on  the  ne\\ly 
formed  British  Industrial  "  Safety  First  "  Association. 

Mr.  Gaster,  m  opening  the  discussion  on  "  Street  Lighting  Recon- 
struction Problems,"  alluded  to  the  steps  taken  by  the  authorities  to 
regulate  the  lighting  of  London  durmg  tlie  war.  Originally  military 
considerations  were  the  most  important,  Imt  ultimately  considera- 
tions of  economy  were  added  thereto.  Three  .stages  m  control  were 
noted,  the  general  diminution  in  lighting,  the  adoption  of  screenmg 
devices  givmg  rise  to  "  spotty  "  effects,  and  the  improved  measures 
of  screening  giving  more  diffused  and  uniform  lighting.  Mr.  Gaster 
considered  that  the  predominant  lessons  to  be  learned  from  this 
experience  \\ere  the  desirability  of  diffusion  of  light  and  avoidance  of 
«xcessive  contrast  in  street  lighting  and  the  necessity  for  uniform  pro- 


*  See  Xote  Xo-  I. 


t  .Si-i-  Note  No. 


cedure  throughout  the  London  area.  Attention  was  drawn  to  the 
effect  of  diminished  lighting  in  causing  accidents.  There  is  little 
doubt  that  the  lighting  was  one  contributory  cause  of  this  increase, 
though  the  way  hi  which  returns  are  presented  makes  it  difficult  to 
trace  this  with  jDrecision.  Mr.  Gaster  stated  that  a  schedule  had 
been  dra\m  up  enabling  the  relation  to  be  traced  more  exactly  on  a 
uniform  basis,  but  owuig  to  the  depleted  staff'  and  other  factors  the 
authorities  were  unable  to  give  the  matter  immediate  attention. 
Much  valuable  mformation  had  thus  been  lost,  but  it  was  still 
hoped  that  the  inquiry  would  be  proceeded  with  as  a  measure  of 
reconstruction. 

The  latter  part  of  the  address  was  directed  mainly  to  showing  the 
need  for  co-operation  in  dealing  with  the  lightmg  of  Loudon.  There 
were  many  different  problems  that  were  of  common  interest  not  only 
in  London  but  in  provincial  cities,  such  as  the  relative  merits  of 
central  suspension  and  staggered  lamp  jjosts,  the  best  form  of  stan- 
dard design  for  street  lanterns,  the  proportion  of  light  to  be  allotted 
respectively  to  the  roadway  and  the  faces  of  buildmgs,  &c.  This 
problem  was  quite  different  now  from  what  it  was  a  few  years  ago, 
owing  to  the  much  greater  volume  and  speed  of  traffic.  A  motor  car 
travelling  at  about  20  miles  an  hour  covered  about  15  ft.  m  one 
second.  The  period  of  time  for  a  driver's  decision  was  therefore 
very  short,  and  if,  duruig  this  brief  interval,  his  attention  was  dis- 
tracted by  a  dazzling  light  or  by  passing  from  a  relatively  weakly 
lighted  area  into  one  of  groat  briUiancj-  an  accident  was  liable  to 
occur.  Jlr.  Ciaster  pointed  out  that  the  chaotic  nature  of  London's 
lighting  was  due  very  largely  to  the  haphazard  maimer  in  which  it 
had  been  develojjed  accoi'dmg  to  the  caprice  of  local  authorities. 
He  mentioned  numerous  cases  in  which  there  was  a  sudden  change, 
not  only  from  one  system  of  lighting  to  another,  but  also  in  the  oix;ler 
of  illumination  provided.  Whitehall  was  one  example.  At  the 
northern  end  one  passed  first  from  high-pressure  gas  to  fiame  arcs, 
an  then  to  the  variegated  and  irregular  lighting  of  Trafalgar  Square. 
At  the  southern  end,  similarly,  the  transition  from  the  bright  lighting 
of  Whitehall  to  the  relatively  subdued  lighting  in  Parliament  Square 
was  in  the  nature  of  an  anti-climax. 

These  transitions  occurred  in  a  very  marked  maimer  on  some  of 
the  chief  arterial  tlioroughfarcs.  To  a  foreigner  the  changes  as  he 
passed  from  the  Mansion  House  to  Holbom  and  on  through  Oxford- 
street  to  the  Marble  Ai-ch  and  to  Bayswater-road  were  amazing.  If 
such  a  diversity  could  not  be  avoided,  it  was  at  least  necessary  that 


40 


THE  ELECTRICIAN. 


July  11,  1919. 


transitions  in  illumination  should  be  gradual.  Similarly  the  ihauge 
in  the  order  of  illumination  in  passing  from  side  streets  to  main  roads 
should  be  gradual,  an  arrangement  which  had  already  been  made  in 
some  boroughs. 

Mr.  Gaster  pointed  out  that  each  street  should  be  considered  on  its 
merits,  and  lighted  according  to  its  needs,  not  according  to  the  locality 
it  happened  to  be  in.  He  suggested  as  a  first  step  a  survey  of  the 
streets  of  London,  with  a  view  to  classifying  them  in  order  of  im- 
portance according  to  the  grades  in  the  Standard  Street  Lighting 
Specification,  and  prcviding  illumination  according  to  grade.  The 
lighting  of  London  might  well  lie  considered  by  a  jcmt  committee, 
on  which  the  Illuminating  Engineering  Society,  the  London  "  Safety 
First  "'  Council,  and  other  bodies  and  authorities  concerned  should 


be  represented  :  the  i-omniittee  acting  as  a  centre  of  information  and 
advising  generally  on  street  lighting  jiroblcms  in  order  that  uni- 
formity of  action  throughout  London  might  be  attained.  It  was  also 
suggested  that  it  would  be  a  great  help  towards  the  improvement  of 
lighting  in  London  if  some  attempt  could  be  made  to  co-ordinate 
public  and  private  lighting,  so  that  the  latter  might  be  an  assistance 
and  not  a  menace  to  traffic.  In  this  comicction  the  hope  was  ex- 
pressed that  those  responsible  for  illuminations  in  celebration  of 
Peace  ^vould  endeavour  to  secure  their  effects  by  diffused  methods, 
such  as  the  lighting  of  appropriate  mottoes  and  emblems  rather  than 
by  the  assembly  of  masses  of  bright  lamps  at  a  low  level,  Avhich 
would  prove  a  distraction  to  drivers  and  might  lead  to  accidents,  in 
view  of  the  crowded  nature  of  the  streets. 


Electric  Welding :  Its  Theory,  Practice,  Application 

and  Economics.* 

By     H.     S.     MARQUAND. 

(Continued  from  page  18.) 

Siiminnry. — In  the  present  article  the  author  deals  with  the  preparaticn  of  welds  and  then  j  asses  on  to  certain  properties  of  iron 
and  mild  steels  which  have  a  marked  beaiing  on  the  methods  adopted.  The  welding  of  copper  and  copper  alloys  has  not  received 
verj'  much  attention,  but  electric  welding  is  nevertheless  applicable  to  such  wcik.     Finally,  examples  are  given  of  various  types 

of  weldine. 


APPLICATIONS. 
There  is  no  longer  any  question  that  large  savings  in  time, 
labour  and  money  can  be  secured  by  electric  arc  welding  ;  not 
only  when  used  to  repair  work,  where  it  is  finding  an  ever- 
widening  field  of  ajjplication,  but  also  as  a  definite  manufac- 
turing jjrocess. 

Its  application  is  daily  extending  in  carrying  out  such 
work  as  : — 

Varied  kinds  of  ship  construction  and  rejsair  work. 

Repairs  to  steel  castings. 

Eepairs  to  steel  and  iron  forgings. 

Repairs  to  cast  iron  and  malleable  iron  castings. 

Manufacture  of  pipes  of  all  shapes  and  sizes. 

All  kinds  of  tramway  repair  and  constructional  work, 

both  factory  and  track  work. 
Manufacture  of  tanks,  barrels,  seamless  boats,  drunis, 
cvlinders,  boilers,  steel  wagons,  motor  cars,  vats 
for    breweries,    converter    shells,    annealing    pots, 
transformer    housings,     oil     refinery    ec^uijiment, 
cotton  mill  machinery,  fans  and  blowers. 
Repairs  to  rolling  mill  wobblers  and  pinions,  repair  to 
automobile  parts,  toothed  wheels,  building  up  of 
worm  shafting,  and  many  other  phases  of  engi- 
neering construction  far  too  numerous  to  mention 
here. 
The  Steel  Barrel  Company,  of  U:Aridge,  have  extensively 
applied  the    Benardos   system   to   the   manufacture   of  steel 
barrels,  tanks  and  drums  of  all  sizes  and  for  numerous  pur- 
poses, such  as  the  transport  of  motor  spirit,  acetone,  sulphuric 
acid,  oils,  bi-sulphide  of  carbon,  benzol,  iietioleum  and  many 
cheniical  products. 

A  longitudinal  joint  being  welded  is  shown  in  Fig.  4-1  by  the 
carbon  arc.  The  sheet  steel  is  rolled  into  shape,  fi.xed  on  the 
anvil  with  the  free  edges  abutting,  and  the  joint  heated  with 
the  arc  to  a  fusion  temperature,  new  metal  being  added  to 
thicken  up  the  joint. 

When  the  desired  degree  of  heat  is  attained,  the  welder  puts 
aside  his  electrode,  applies  the  swage  and  toughens  up  the  joint. 
The  method  of  fixing  the  ends  is  interesting.  The  ends  are 
slightly  dished,  flanged  outward  (generally),  inserted  into  the 
ends  of  the  cylindrical  body,  and  a  iiand  of  like  nuiterial 
dropped  over  the  outside  and  inside  of  the  flange  flush  with 
the  ends,  and  the  four  thicknesses  fused  and  welded  together. 

To  prove  the  efficiency  of -this  system  and  the  strength  of 
the  wekLs,  a  drum  (Fig.  15)  was  dropped  several  times  from  a 
•AH  rights  reserved 


height,  culminating  in  19  ft.,  on  to  a  solid  iron  bed.     The  bung' 
a  wooden  shive  knocked  lightly  into  a   l.Vin.  tapered  neck, 
did  not  move.     Fig.   46  shows  the  drum  after   being  thus 
dropped  seven  times.     There  was  not  found  to  be  the  slightest 
leakage  or  fracture. 

Recently  Mr.  T.  T.  Heaton,  of  the  Steel  Barrel  Company, 
carried  out  drastic  tests  on  electrically  welded  steel  plating. 


Fic.  44. — Carbon  Arc  Weldino. 
(.1)  Uitn.M;  (/J)  and  (C)  Ci-.4Mrs;  (D)  Electrode  Holder;  (E)  Swage. 

.V  number  of  cvlinders,  about  1ft.  long  by  10  in.  outside 
diameter,  of  oi)en  hearth  mild  steel  of  26  tons  per  square  inch 
tensile  strength,  fin.  thickness,  were  welded  longitudinally. 
The  cylinders  were  compressed  hy  means  of  hydraulic  dies  to 
about" 4  J  in.  diameter  at  one  end.     The  cylinders  were  reduced 
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111  three  stages,  the  first  compression  being  very  severe,  re- 
ducing the  diameter  In-  -1  in.  All  the  cylinders  (Fig.  47). 
welded  by  first  class  workmen,  withstood  the  operation  cjuite 
successhilly.  Mr.  Heaton  points  out  that  mild  steel  plating 
of  about  3  mm.  to  4  mm.  in  thickness  can  be  welded,  including 
working  the  metal,  so  as  to  be  soimd  and  petroleum-tight  at 
the  rate  of  2-76  minutes  per  foot  of  weld,  and  other  fused 
welds  at  the  rate  of  1-22  *ninntes  per  foot  of  actual  welding. 
Carbon  electrodes  of  1.5  mm.  diameter  are  consumed  in 
welding  J  in.  thick  mild  steel  at  the  rate  of  8  in.  per  50  ft.  of 
welding. 

Another  important  and  successful  application  of  the  Benardos 
system  is  to  be  found  in  the  attachment  of  flanges,  branches, 
bends,  "T  ""  pieces,  &c.,  to  steel  and  iron  tubes  or  pipes.  This 


weld  commenced  ; 
as  before. 

Branches,  outlets 


this  portion  is  then  filled  up  and  welded 
.  ""  T  "■  pieces,  &c.,  are  welded  to  tubes  in 


Fig.  45. — Drum  Before  Testing. 


Fig.  46. — Drum  After  Test. 
Capacilt/ — .5  gallons.  » 

/)/mpH*iOHs — 15  in.  long  by  12  in.  diam.  bv  19  S.W.G. 
ttcighi— Empty,  10  lb.  ;  full  of  petrol,  49"lb. 


process  was  first  adopted  at  Halisowen,  Birmingham,  about 
1891,  and  has  been  in  constant  use  ever  since. 

The  method  of  welding  flanges  to  steam  pipes  is  shown  in 
Fig.  48.  The  flange  is  prepared  in  such  a  way  that  a  "  V  '" 
shaped  groove  is  left  on  the  inside,  as  shown  in  diagram  2, 
extending  nearly  through  the  thickness  of  the  metal.  The 
flange  is  then  shrunk  on  a  tube,  with  flat  face  outwards,  or  at 
the  end  of  the  tube,  and  is  carefully  let  into  the  required 
position  (diagram  3). 


very  much  the  same  manner  as  flanges.  The  branch  is  cut  off 
to  the  required  length,  and  a  hole  is  burned  into  the  tube  by 
means  of  the  arc.     The  branch  is  then  fixed  into  the  hole  and 


1 

(a) 

1 

J- IS.  47. — Bernakdos  Electrically  Welded  Cylinder  and  Resvi 
Three  Co.mpressions. 


Small  pieces  of  steel  are  laid  in  the  "■  V  "'  and  then  welded 
in  by  the  flame  of  the  arc.  The  weld  should  be  well  hammered 
between  each  heat.  The  welding  is  carried  out  right  round 
the  back  of  the  flange,  and  is  filled  up  sutticiently  to  form  a 
radius  of  about  l]in.-2  in.  The  flange  is  tiius  solidlv 
built  to  the  tube  at  the  back  (diagram  4  ). 

The  tube  is  then  up-ended  (diagram  5)  and  the  outer  side  of 
the  flange  is  welded  to  the  tube.  In  this  operation  the  arc 
itself  is  utilised  to  burn  out  the  metal  down  to  where  the   first 


Vic.  4S. — Flange  Weldini 

welded  in  the  manner  already  dv-Hi-ib^'d. 
e.vpansion  pipes,  tees,  &c.,  can  be  welded  to 
most  excellent  results.         :  J  iJl^jm 

(To  hi;  continued..)  fl 


All  kinds  ol 
steel  wipes  w 

15   .til 


bends, 
!th  the 
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Some  Special  Uses  of  Electric  Fans,' 


One  of  the  very  iirst  electrical  appliances  to  be  introduced  after 
electric  lamps  came  into  general  use  «as  the  portable  electric  fan. 
About  1890  the  first  of  these  fan  motors,  as  they  were  called  in  the 
early  days,  was  introduced  and  met  with  instant  popularity  as  a 
means  of  creating  a  cooling  breeze  in  offices.  Electric  fans  have 
since  been  rapidly  developed  in  efficiency,  portability,  appearance 
and  general  utility  ;  the  price  has  been  considerably  reduced  (except 
during  the  abnormal  period  of  the  war).  Throughout  these  30  years 
the  electric  fan  has  been  primarily  used  during  the  relatively  short 
torrid  season  of  midsummer.  However,  it  is  still  used  inefficiently 
for  this  purpose  in  many  cases. 

Some  sgecial  instances  of  the  use  of  electric  fans,  for  assisting 
ventilation  and  the  distribution  of  heat  will  now  be  given.  One 
of  the ,  interesting  developments  of  last  year  was  the  placing  of 
large  orders  for  electric  fans  bj-  various  branches  of  the  Government 
that  were  most  active  in  the  conduct  of  the  war.  Thousands  of 
electric  fan.s  helped  materially  in  keeping  offices,  hotels  and  living 
quarters  fairly  comfortable  in  spite  of  the  crowded  conditions 
prevailing.  The  same  also  was  true  in  offices  and  munition  plants, 
shipyards,  mills,  &c.  In  hospitals  the  electric  fan  was  also  foxind 
indispensable.  At  a  Xew  York  hospital  careful  experiments  were 
conducted  that  showed  that  the  vitality  of  patients  in  air  that  was 
kept  in  motion  by  means  of  electric  fans  was  about  34  per  cent, 
higher  than  that  of  the  same  persons  lying  in  still  aii',  in  each  case 
the  same  temperature  prevailing.  In  the  army  base  hospitals 
electric  fans  were  constantly  used  to  improve  the  health,  comfort 
and  morale  of  sick  and  wounded  soldiers,  to  force  all  unpleasant 
odors  and  smoke  from  the  buildings  and  to  keep  a  current  of  pure 


when  the  lower  sash  was  raised  it  was  possible  to  place  these  fan 
directly  on  the  window-siU  and  turned  so  as  to  blow  outward,  thus^ 
very  materially  increasing  the  removal  of  vitiated  air.  In  this  room 
two  windows  have  been  fitted  up  m  this  way,  and  excellent  results 
obtained.  In  other  rooms  the  same  scheme  is  being  used.  This 
method  is  not  recommended  m  place  of  regular  exhaust  fans  placed 
in  the  upper  sash  of  the  window.  In  this  case,  however,  the  sills 
being  high  and  the  additional  ventilation  being  needed  only  during 
winter  when  the  desk  fans  •\\ere  not  in  use,  the  plan  works  out  verj' 
advantageously. 

There  are  many  cases  where  ordinary'  desk  fans  can  be  utilised 
as  aids  to  ventilation.  Sometimes  for  blowing  fresh  air  in  they 
may  be  placed  on  the  siU.  Oscillating  fans  are  a  material  aid  to 
improved  air  condition,  for  they  may  be  used  to  drive  the  air  in  the 
general  direction  of  the  exhaust  outlets  whUe  at  the  same  time 
stin-ing  it  up  and  keepuag  it  in  active  circulation.  This  has  been 
clone  successfully  in  many  theatres  and  jiicture  palaces. 

An  electric  fan  can  also  be  of  such  valuable  assistance  in  heating 
a  house  by  distributing  more  of  the  heat  and  allowing  less  of  it  to 
slip  away  up  the  chimney. 

Every  hou.seholder,  whether  he  is  using  a  hot-water,  steam  or 
hot-air  system,  can  save  money  and  coal.  I^et  us  suppose  that  a 
closed  room  is  to  be  heated  with  a  single  radiator  which  receives  its 
heat  supply  from  a  hot-water  boiler.  The  effectiveness  of  such  a 
radiator  depends  on  two  things:    First,  the  rapidity  with  which. 


Fig.  1. — SHOwrsG  Use  of  Two  16  in.  Desk  Fans  on  an  Elevated 
Window  Sill  to  Remove  Vitiated  Am  fkom  a  Lakge  Room. 


©/fear 


-Theee  Different  Posh-ions  in  which  an  Electric  Fan 
MAY  be  Placed  to  Aid  Furnace  Heating. 


air  in  motion  throughout  the  wards.  Electric  fans  were  used  in 
many  places  where  food  was  stored  or  displayed  for  sale  to  keep 
mjTiads  of  germ-laden  flies  from  poisoning  the  food.  The  United 
States  Food  Administration  advocated  the  use  of  fans  as  an  aid 
in  drving  fruits  and  vegetables,  instead  of  the  customary  methods 
of  prefieri'ing  them  by  boiling.  In  this  way  stocks  of  sugar  that 
otherwise  would  have  been  required  were  saved  for  other  highly 
necessary  purposes. 

As  a  special  instance  of  the  utility  of  fans  m  promoting  ventilation 
the  installation  of  two  ordinarj'  desk  fans  in  one  of  the  basement 
windows  of  the  Chicago  Post  Office  is  of  interest.  The  room  in 
which  this  additional  means  of  ventilation  was  found  necessary  is  a 
very  large  one.  It  has  a  fairly  high  ceiling  but  the  windows  are 
placed  so  that  their  sills  are  approximately  7  ft.  above  the  floor. 
A  mechanical  system  of  ventilation  was  provided  which  proved 
inadequate  in  winter.  The  air  in  the  room  became  close  and  stuffy 
and  the  efficiency  of  the  many  clerks  employed  was  lowered.  During 
the  summer  it  was  customary  to  open  these  windows  wide  and  get 
considerable  natural  ventilation,  it  was  found  that  in  order  to 
aid  the  mechanical  .systejn  in  winter  it  would  be  necessary  either 
to  provide  additional  exhaust  fans  or  their  equivalent.  A  con- 
siderable number  of  desk  fans  are  employed  in  the  building  in  the 
summer  and  as  a  rule  these  have  been  stored  away  during  or  before 
October,  and  again  brought  out  in  May.  By  fitting  up  a  board 
approximately  as  shown  in  the  sketch  and  placing  it  in  the  opening 

*  Abstract   of   an   article   in   the  "  Electrical  Review  and  Wcs'em 
Electrician." 


heat  is  supplied  to  the  coils  in  the  boiler  ;  second,  the  speed  with, 
which  the  heat  is  carried  away  from  the  system  mto  the  room. 
The  first  object  is  to  get  the  water  as  hot  as  possible  in  the  furnace- 
and  send  it  back  from  the  radiators  to  the  furnace  as  quickly  and 
as  cool  as  possible.  If  it  could  be  sent  back  at  room  temperature- 
the  system  would  be  working  at  highest  efficiency.  Consider  what 
happens  while  the  room  is  heatmg.  First,  the  air  du-ectly  around 
the.  coils  is  heated  ;  second,  the  heated  air  rises  to  the  ceiling  ;. 
third,  a  layer  of  hot  air  spreads  over  the  room  ;  fourth,  it  gives  up 
its  heat  to  the  ceUings,  walls  and  surroundmg  air  ;  fifth,  it  drops 
to  the  floor  ;  and  sixth,  it  flows  back  to  the  base  of  the  radiator  to 
begin  the  cycle  all  over  again.  There  are  only  two  ways  by  which 
the  efficiency  of  a  convection  system  of  this  sort  can  be  unproved, 
by  addmg  more  coils  to  the  radiators,  and  by  increasuig  the  speed 
of  the  circulating  air,  that  is,  by  forcing  a  current  of  air  past  the 
coils  to  carry  off  the  heat  more  rapidly.  The  first  way  involves 
more  exiwnse,  the  latter  involves  only  a  small  investment  in  a  fan,, 
which  can  be  used  both  summer  and  winter  for  many  years.  In  a 
steam-heated  house,  the  heating  of  a  room  is  indicated  both  by 
the  movement  of  air  and  by  room  temperature  taken  at  the  poiiit 
farthest  removed  from  the  radiator.  When  forcctl  circulation  is 
introduced,  the  change  made  in  the  normal  conditions  is  really 
surpri.sing. 

An  electric  fan  may  also  be  used  to  increase  the  efiaciency  of  a 
hot-air  furnace.  A  fiirnacc  used  to  heat  a  seven-room  house  had 
four  ri.sers  to  earn,-  hot  air  to  the  various  parts  of  the  house.  Cold 
air  was  taken  from  the  basement.  Normally  thus  furna<;e  could 
not  keep  more  than  three  risers  hot  at  a  time.     Mucli  coal  was- 
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wasted  in  trying  to  keep  the  house  warm  until  the  owner  hit  on  the 
plan  of  blowing  the  cold  air  into  the  heating  jacket  with  an  8-in. 
fan.  There  has  not  been  the  slightest  difficulty  since  the  new  plan 
was  adopted.  The  United  States  Fuel  Administration  for  Illinois 
has  prepared  tlie  second  illustration  showing  how  an  electiic  fan 
may  be  placed  in  any  of  the  three  different  ways  to  aid  in  accelerated 
circulation  of  the  air  tlirougli  a  furnace.  If  the  side  return  is  short 
and  closed,  a.s  shown  at  (1)  at  the  left,  it  is  swung  back  and  a  short 
connecting  piece  is  inserted  into  which  the  fan  is  placed.  If  the 
cold-air  inlet  is  open  to  the  basement  and  placed  as  at  (2)  at  the 
rear,  the  fan  is  merely  placed  at  the  base  of  this  inltt  chamber. 


Tf  a  side  inlet  is  provided  with  a  removable  slide  as  at  (3)  at  the 
light,  this  slide  is  merely  opened  and  the  fan  inserted  to  the  position 
shown  dotted.  It  may  be  necessary-  to  place  a  block  under  the  fan 
base  to  give  it  a  firm  support  when  setting  it  in  a  round  pipe.  These 
arrangements  in  no  way  effect  the  firmg  except  that  much  of  heat 
generated,  which  would  otherwi.se  go  up  the  chimnej-,  is  by  this 
method  absorbed  by  the  increased  air  volume  parsed  through  tie 
jacket  of  the  furnace  and  sent  into  the  living  rooms.  The  cost  of 
current  used  is  negligible  compared  with  the  coal  saved,  which 
varies  from  10  to  2.5  per  cent.,  and  the  ciiculalion  of  heated  air 
throughout  the  house  is  much  improved. 


The  British  Scientific  Products    Exhibition. 


On  the  opening  day  of  the  British  Scientific  Products  Exhibition, 
Thursday,  July  3rd,  a  meeting  of  the  technical  press,  called  by  the 
Circle  of  Scientific,  Technical  and  Trade  .Journalists,  was  held  at  the 
Central  Hall,  Westmmster,  at  11.30  a.m.,  at  the  invitation  of  the 
Organising  Committee,  thus  repeating  the  arrangement  made  on  a 
similar  occasion  last  year. 

Mr.  Leon  Gaster,  Chairman  of  the  Circle,  who  presided,  expressed 
the  pleasure  of  those  present  at  again  hearing  an  address  from  vSir 
Richard  Gregory.  Chairman  of  the  Organising  Committee,  on  the 
aims  and  objects  of  the  Exhibition,  and  took  the  opportunity  to 
congratulate  Sir  Richard  on  his  knighthood.  The  exhibition  was 
opened  in  circumstances  very  different  from  those  prevailing  last 
year.  Wonderful  resoiirce  had  been  shown  by  British  manufacturers 
and  scientists  in  overcoming  the  problems  set  them  by  the  war.  In 
future  it  would,  however,  be  necessary  to  determine  which  of  the  new- 
industries  to  develop,  w  hich  mig  .t  become  permanently  successful  and 
which  demanded  co-operation  with  other  countries.  Pre-eminence 
could  only  be  secured  if  this  country  continued  to  encourage  the 
application  of  science  to  industry,  and  the  training  of  research 
workers.  The  excellent  exhibition  catalogue  showed  how-  much  had 
been  done,  and  the  s\irvey  of  research  at  leading  colleges  and  in- 
dustrial laboratories  was  a  useful  feature.  He  would  like,  if  possible, 
to  see  a  similar  survey  of  the  -vvork  of  leading  scientific  and  technical 
societies  in  a  future  edition.  After  the  great  wars  of  the  past  there 
had  been  periods  of  unrest  followed  by  recuperation.  By  the  aid 
of  the  incomparably  greater  scientific  resources  of  modern  times  the 
period  of  recuperation  should  be  hastened. 

Sir  Richard  C4regory  recalled  that  this  was  the  second  exhibition 
of  the  kind,  organised  under  the  auspices  of  the  British  Science  Guild, 
and  it  again  afforded  many  examples  of  the  supremacy  of  this  country 
in  the  field  of  invention.  Additional  instances  of  the  part  played  by 
science  during  the  war  could  now-  be  mentioned.  Accurate  forecasts 
of  conditions  in  the  upper  atmosphere  had  been  of  great  value  in 
aeronautical  work,  the  organisation  of  the  medical  service  for  the 
prevention  of  disease  had  been  a  veritable  triumph,  and  the  uni- 
versities, whose  achievements  w-ere  referred  to  in  the  catalogue, 
had  rendered  inestimable  senice  in  meeting  many  new  and  unfore- 
seen problems.  The  work  done  by  scientific  and  technical  societies 
had  been  eciually  valuable,  and  he  wished  it  had  been  possible  to 
include  a  summaiy  of  this  as  well.  But  the  woik  was  so  vast  in 
scope  that  it  was  impossible  to  do  justice  to  it  in  a  catalogue  of 
reasonable  size. 

Passing  on  to  specific  inventions.  Sir  Richard  pohited  out  how-, 
again  and  again,  discoveries  had  been  practically  applied  in  ways 
quite  unforeseen  by  the  discoverers.  He  referred  to  the  discovery 
of  helium  fifty  years  ago  by  Sir  Xorman  Lockyer  and  its  separation 
twenty-six  years  after  by  Sir  William  Ramsay.  Early  iii  the  war  the 
Admiralty  Board  of  inventions  had  nquired  into  the  production  of 
helium  on  a  practical  scale  for  air-ships,  where  its  lightness  and  non- 
inttammable  qualities  were  of  great  value.  This  information  was 
subsequently  communicated  to  the  United  States,  w-here  helium  was 
produced  in  large  quantities  at  a  cost  of  one  shilling  a  cubic  foot. 
H  the  CJermans  had  been  able  to  produce  helium  on  this  scale  the 
history  of  the  Zeppeliirs  would  have  been  vei-y  different.  Among 
other  inventions  Sir  Richard  referred  to  the  oxygen  apparatus 
developed  for  the  use  of  aviators  at  heights  of  20,001)  ft.,  which  was 
on  view  at  the  Exhibition,  and  to  Langley's  original  researches  on 
flight.  Yet  another  instance  of  unforeseen  applications  was  to  be 
seen  in  wireless  te'egraphy.  Marconi's  epoch-making  work  was 
based  on  theoretical  researches  of  Maxwell,  Hertz  and  others,  and  the 
oscillatory  valves  which,  more  recently,  had  been  so  successfully 
applied  to  wireless  problems  were  based  on  many  theoretical 
researches  on  electrical  conductivity  in  rarefied  gases.  A  feature  of 
the  Marconi  exhibit  was  the  wireless  telephone  installation,  utilising 


such  valves,  with  a  range  of  60,  and  in  favourable  circumstances  120 
miles.  It  had  frequently  been  asserted  that  the  German  range- 
finders  were  better  than  ours,  but  this  view-  was  erroneous,  and  the 
apparatus  of  this  type  showTi  in  the  Exhibition  was  of  notable 
mterest. 

Many  other  examples  of  the  application  of  science  to  industry  to 
be  seen  at  the  Exhibition,  were  mentioned,  and  in  conclusion  Sir 
Richarcl  quoted  from  the  recent  evidence  of  the  Hon.  W.  C.  Redfield, 
Secretary  of  Commerce  to  the  United  States  who  ascribed  Germany's 
iiidustrial  success  frsi  to  the  general  appreciation  of  science  that 
underlay  each  iirdustry,  and  second  to  the  training  of  the  mind  as  well 
as  the  hand  of  the  worker,  so  that  he  understood  not  only  how  to 
do  a  thing,  but  why  he  did  it  in  a  particular  way.  There  was  a 
danger,  now  that  the  pressure  of  war  was  over,  that  things  would  be 
allowed  to  drift  back  into  the  old  way  ;  constant  effort  was  needed  in 
order  to  maintain  the  ground  rewon,  and  to  apply  scientific  methods 
to  other  industries  where  they  had  not  yet  been  used.  It  was  the 
aim  of  the  British  Scientific  Products  Exhibition  to  supply  an 
incentive  in  this  direction. 

A  vote  of  thanks  to  Sir  Richard  was  moved  by  Mr.  Davis,  seconded 
by  Mr.  Percival  Marshall,  and  carried  unanimously,  and  also  a  vote 
of  thanks  to  the  Organismg  Committee  for  their  mvitation.  Lt.-Col. 
O'JIeara,  in  a  brief  response,  expressed  the  appreciation  of  the 
organisers  of  the  exhibition  of  the  power  of  the  press,  which  he  was 
glad  to  think  would  be  strongly  exerted  in  favour  of  the  objects  which 
they  had  in  view. 

The  visitors  then  d  spersed  in  order  to  obtain  a  preliminary  view 
of  the  exhibition,  which  was  formally  opened  at  2.30  p.m.  by  the 
Marquess  of  Crewe,  supported  by  the  Rt.  Hon.  Lord  Jloulton,  Sir 
Alfred  Keogh  bemg  unavoidably  prevented  from  taking  part. 
The  chair  was  taken  by  the  Lord  Sydenham,  President  of  the 
Guild. 

On  this  occasion  only  a  brief  reference  can  be  made  to  the  exhibits, 
and  fuller  descriptions  of  specific  objects  of  interest  will  be  given  in 
future  issues.  The  arrangements  were  not  quite  complete  on  the 
openiiig  day,  but  the  general  manner  in  which  exhibits  are  presented 
appears  to  be  an  improvement  on  last  year.  The  grouping  adopter'  in 
the  Central  Hall  enables  any  section  to  be  quicldy  and  easily  visited, 
and  the  exhibits  are  less  scattered.  The  Hadfields  exhibit  adjacent 
to  the  entrance  is  again  a  prominent  feature,  and  further  inside  the 
hall  the  display  of  range-tinders  by  Barr  and  Stroud  is  conspicuous. 
Electrical  instruments  are  well  represented, for  example,  m  the  group 
representing  leading  raanufacturei-s,  arranged  by  the  British  Electri- 
cal and  Allied  Manufacturers'  Association.  Optical  appliances  are 
similarly  d?alt  with  in  the  display  of  the  British  Optical  Instrument 
Manufacturers'  Association,  and  the  display  of  optical  glass  is  again 
impressive.  Among  electrical  exhibits  special  mention  may  be 
made  of  the  Marconi  stand  where  the  wireless  direction  finder,  and 
the  short-range  wireless  telephone  set,  attracted  much  interest, 
while  the  gyrostats  showed  by  Elliott  Bros.,  Ltd.,  were  examined  by 
many  visitors,  a  feature  being  the  fine  workmanship  of  these  small 
enclosed  induction  motors,  with  their  air-clearance  not  exceeding 
one-hundredth  of  an  inch.  Resistances,  micanitc  insulation  and 
DubUier  mica  condensere  are  among  the  other  objects  of  mterest, 
and  there  are  some  good  examples  of  heatuig  apparatus,  electrically- 
heated  clothing  for  airmen,  &c. 

The  catalogue  of  the  exhibitioir  is  agaui  a  well  got  up  publication 
of  permanent  interest.  As  on  the  last  occasion,  the  introductory 
matter  is  at  least  as  interesting  as  the  actual  record  of  exhibits,  a 
feature  being  the  four  introductory-  sections  d.^aling  respectively 
with  war  work  at  the  universities  and  other  institutions,  works 
research  laboratories,  industrial  research  associations,  and  the  list  of 
selected  scientific  and  technical  books.  An  mtroduction  by  Sir- 
Richard  Gregory,  Chairman  of  the  Organising  Committee,  is  included^ 
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The  Division  of  the  Pro- 
duct of  Industry. 

It  i^  a  ooninioii  belief  that  it  the  iiiconics  of  the  rich 
were  divided  among  the  remainder  of  the  community 
ev-eryone  (except  the  expropriated  rich)  would  be  com- 
paratively well  off.  This  idea  is  largely  due  to  the  fact 
that  the  subject  is  looked  at  from  only  one  point  of  view. 
When  the  statement  is  read  that  12,400  persons  in  1911-12 
had  incomes  of  over  £5,000  per  annum,  aggregating 
£152,000,000,  the  natural  inference  is  that  this  sum  would 
:go  a  very  long  way  towards  making  other  people  well  off. 
It  is,  however,  generally  forgotten  that  taxed  incomes 
have  to  provide  a  great  part  of  the  expenses  of  the  Govern- 
ment and  also  the  savings  from  which  capital  is  obtained 
for  industrial  purposes.  Further,  it  is  forgotten  that  a 
comparison  is  dravAir  between  millions  of  people  with  a 
small  income  and  thousands  who  have  a  largo  income. 
When  millions  of  people-  aic  concerned,  the  addition  of  a 
■comparatively  small  amount  per  annum  to  their  income 
runs,  in  the  aggregate,  into  very  large  figures,  and  con- 
versely the  incomes  of  the  rich,  when  spread  over  a  multitude 
of  millions,  cannot  go  very  far. 

Although  the.se  elementary  statements  mav  be  sufficient 
for  many  people  it  is  well  to  have  an  authoritative  dis- 
cus.sion  of  the  whole  subject,  and  this  has  now  been 
provided  by  Dr.  Arthur  L.  Bowley.*  In  this  small 
book  statistics  are  given  of  the  aggregate  income  of  the 
population  of  the  United  Kingdom,  the  national  wages  bill, 
and  analyses  of  wages,  salaries  and  profits  in  the  principal 
industries.  A  work  of  this  kind  is  naturallv  too  statistical 
to  be  read  very  widely,  but  Dr.  Bowlev,  who  is  Professor 
of  Statistics  in  the  University  of  London,  has  done  a 
considerable  service  in  carrying  through  such  an  examina- 
tion, which  we  hope  will  be  perused  by  at  least  those  who 
put  forward  Socialistic  doctrines.  The  introduction  is 
headed  by  two  statements.  The  first  is  by  Sydney  and 
Beatrice  Webb,  to  the  effect  that  the  manual  working 
■class  obtain  for  all  their  needs  only  one-third  of  the  produce 
of  each  year's  work  ;  whereas  the  second  is  a  statement 
in  the  other  direction  by  Sir  Hugh  Bell  to  the  effect  that 
75  per  cent,  of  the  total  sale  value  of  the  commodities 
produced  go  to  pay  the  persons  engaged  in  producing 
them.  Dr.  Bowley  comes  to  the  conclusion  that  neither 
of  these  statements  is  correct.  He  obtains  a  figure  of 
68  per  cent,  as  compared  with  Sir  Hugh  Bell's  75  per 
cent.,  or  58  per  cent,  for  wages  alone. 

We  suppose  that  one  way  which  would  find  favour 
with  certain  Socialists  would  be  the  reduction  of  all  salaries 
to  a  common  level.  P'or  example,  salaries  might  b; 
reduced  to  £100  per  annum  as  a  mean  figure,  and  everything 
in  e.xcess  of  this  value  would  be  transferred  to  wages, 
though  pre.sumably  wages  in  many  cases  would  also  have 
to  be  reduced.  As  to  the  effect  which  would  be  produced 
by  this  reduction  in  salaries,  we  need  say  vary  little. 
There  is  no  doubt  that  the  efficiency  of  industry  would 

*  "The  Division  of  the  Product  of  Industiy  :  An  Analyses  of  National 
Income  before  the  Wcr,"  In  A.  T,.  Bfiwley,  .Sc.l),  'Hi\f..rfl:  The 
•Clarendon  Pres.s. ) 


suffer  enormously,  as  those  who  had  been  accustomed  to 
higher  salaries  would  undoubtodlv  go  to  some  other  more 
favourable  part  of  the  world  foi'  theii'  activities. 

In  dealing  with  sucli  a  subject  it  is  necessary  to  take 
the  pre-wai'  state  of  things  and  to  assume  output  as  it 
then  was.  For  this  purpose  statistics  are  available,  though 
not  as  complete  as  is  desirable,  but  under  definite  conditions. 
When  the  apparent  surplus  so  obtained  is  reduced  in  one 
way  and  another  (for  example,  to  provide  income  tax, 
rates,  &c.)  a  net  sum  is  reached  that  might  be  available 
for  distribution.  Dr.  Bowley  finds  that  the  sum  so 
obtained,  assuming  that  all  salaries  are  reduced  to  £1(50 
pei-  annum,  would  be  little  more  than  sufficient  to  bring 
the  wages  of  adult  men  and  women  up  to  the  minimum  of 
.'5.^s.  3d.  weekly  for  a  man  and  20s.  for  a  woman,  which 
Mr.  Rowntree  in  '"  The  Human  Needs  of  Labour  " 
assumes  is  reasonable.  The  conclusion  must  be  diawn 
that  the  spendable  wealth  of  the  nation  derived  by  home 
industry  has  been  grossly  exaggerated  by  loose  reasoning. 
Whether  more  will  be  available  in  the  near  future  remains 
to  be  seen.  One  thing  is  at  least  certain  :  namely,  that 
increased  wealth  can  only  be  obtained  by  increased  produc- 
tion. As  Dr.  Bowley  remaiks  :  "  The  wealth  of  the 
country,  however  divided,  was  insufficient  befoie  the  war 
for  a  general  high  standard  ;  there  is  nothing  as  yet  to 
show  that  it  will  be  greater  in  the  future.  Hence  the 
most  important  task — mare  important  immediately  than 
the  improvement  of  the  division  of  the  product — incumbent 
on  employers  and  workmen  alike,  is  to  increase  the  national 
product,  and  that  without  sacrificing  leisure  and  the 
amenities  of  life."  Thcs3,are  simple  facts  that  must  be 
borne  in  mind  and  that  cannot  be  avoided. 


Revie^vs. 

A  System  of  Physical  Chemistry.     By  Prof.  W.  C.  McC.  Lewis, 

2nd  edition.     (London  :    Longnian.s.  Green  &  Company.)     Vol.  I. 

Kinetic  Theory,  pp.  xii.-(-494,  15s.  net ;  Vol.  IL,  Thcrmodyiiamics. 

pp.  vi. 4-403,  iSs.  net;   Vol.  IIL,  Quantum  Theory,  pp.  viii. -1-209, 

7s.  6d.  net. 
The  favourable  reception  accorded  to  Prof.  Lewis's  text-book 
when  first  published  will  be  more  than  confirmed  by  the  second 
edition,  which  has  just  appeared.  The  book  has  been  con- 
siderably extended  and  brought  up  to  date,  and  it  now  has 
strong  claims  to  be  regarded  as  the  best  fairly  comprehensive 
account  of  the  subject  in  any  language.  Unfortunately  the 
cost— 37s.  6d.  net— will  place  it  beyond  the  reach  of  many 
students,  except  as  a  work  of  reference  in  libraries. 

The  plan  of  the  work  is  the  same  as  in  the  first  edition, 
except  that  the  account  of  the  quantum  theory  has  been 
expanded  from  a  single  chapter  to  a  separate  volume.  Among 
the  new  additions  to  Vol.  1.  may  be  mentioned  the  investiga- 
tion of  crystal  structure  by  means  of  X-rays,  various  pro- 
perties of  the  colloidal  state,  the  dual  theory  of  homogeneous 
catalysis,  and  Langmuir's  theory  of  hetcro.geneous  reaction 
velocity,  catalysis  and  the  niechanif.ni  of  surface  effects 
generally.  The  i)rineipal  change  in  Vol.  II.  is  the  inclusion  of  a 
new  chapter  dealing  with  osmotic  jiressure  and  the  modern 
theory  of  dilute  solations.  The  latter  volume  also  includes  a 
brief  con.sidi-riition  of  entropy,  nuire  particularly  with  the 
object  of  leading  up  to  Boltzniaim's  ])r(d)ability-entro])y 
relation  in  statistical  mechanics. 

In  the  new  sections,  as  in  the  old.  the  author  has  consider- 
ably lightened  the  labour  of  com])iJation  by  his  readiness  to  use 
long  extracts  from  other  writers.  Thus,  his  account  of  the 
present  jiosition  of  the  subject  of  solutions  of  electrolytes  is 
taken  almost  entirely  from  the  admirable  summary  by  Bates. 
Fortunately  the  author  shows  such  good  judgment  in  his 
borrowing  that  httle  dir.advantage  is  thereby  involved. 
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A  careful  exaniinatioii  of  the  first  two  volumes  reveals  very 
little  that  calls  for  criticism  and  much  that  is  admirable.  The 
jiresentation  is  well-balanced  and  up  to  date,  and  makes  easy 
and  interesting  reading.  Sjjecial  acknowledgment  is  due  for 
the  clearness  and  thoroughness  with  which  the  thermo- 
dynamical  sections  are  set  out.  It  would  have  been  of  advan- 
tage if  the  earlier  part  of  Chapter  VIII.,  Vol.  II.,  dealing  with 
the  mechanism  of  osmotic  pressure,  had  been  written  in  a  more 
■critical  spirit.  In  Vol.  I.,  p.  53,  it  should  have  been  men- 
tinned  that  later  workers  have  failed  to  confirm  the  .statement 
of  Collie  and  Patterson  that  '"  neon  can  be  detected  in  hydro- 
gen after  the  passage  of  the  electric  discharge  through  the 
latter  at  low  jsressure."  The  statement  on  p.  548,  Vol.  I.,  that 
■"in  reactions  which  are  catalysed  either  by  colloidal  metals 
or  by  enzymes  the  temjwrature  coefficient  for  a  10  deg.  rise 
is  at  least  2,"  is  inaccurate,  but  the  argument  is  not  greatly 
affected  thereby,  as  the  coefficient  for  the  systems  mentioned  is 
certainly  higher  than  where  solid  catalysts  are  employed. 

Vol.  III.  contains  an  account  of  the  remarkable  theory  of 
quanta,  which,  first  put  forward  by  Planck  many  years  ago  to 
account  for  radiation  phenomena,  has  since  been  applied,  more 
particularly  by  Einstein  and  by  Nernst,  to  certain  other 
departments  of  physics,  with  highly  suggestive  results.  The 
author  gives  a  clear  account.of  the  bearing  of  the  the(ir\-  on  the 


atomic  heat  of  solids,  the  molecular  heat  of  gases,  the  structure 
of  the  atom  and  photo -chemical  reactions.  The  chapters  on 
specific  heats  and  on  the  structure  of  the  atom  are  particu- 
larly interesting.  The  di.scussion  shows  sufficiently  the 
fundamental  importance  of  the  quantum  theory  but  it  is  also 
made  clear  that  the  latter  is  far  from  having  attained  its  final 
form.  Indeed,  Planck  himself  has  been  led  to  modifv  the 
theory  by  assuming  that  whilst  the  emission  of  radiant  energy 
takes  place  in  quanta,  and  therefore  discontinuously,  absorp- 
tion can  take  place  continuously. 

Vol.  III.  has  three  useful  appendices,  one  giveing  an  account 
of  Kriiger's  theory  of  gyroscopic  molecules  ;  the  two  others,  bv 
Mr.  James  Rice,  M.A.,  deal  resjjectively  with  the  principle  of 
the  equipartition  of  energy  and  with  the  foundation  of  the 
quantum  theory. 

The  author  is  to  be  congratulated  on  the  jiroduction  of  a 
work  which  is  indispensable  to  everyone  who  wishes  to  make 
himself  familiar  with  the  latest  developments  of  a  rapidly 
growing  subject.  G.  Sexter. 

The  Division  of  the  Product  of  Industry :   An  Analysis    of 
National  Income  Before  the  War.     i'>v  A.  L.  P.owlev,  Si.d. 

(llNl..nl;    The  Clan  ii<lu;i  I'i-ss.t      Pp.  lil).     ':.'«.  (id.  net. 

y\'e  deal  with  this  book  in  our  Leading  Article. 


Some   Features   of   the   Deptford   Power    Station  of 
the   London   Electric    Supply   Corporation. 


Our  readers  are  well  aware  that  the  electricity  imdertaking 
of  the  London  Electric  Supply  Corporation  has  had  an  event- 
ful career.  It  began  with  a  portable  plant  behind  the  Gros- 
venor  Gallery  so  far  back  as  1883,  though  the  London  Electric 
Supply  Corporation  was  not  formed  until  1887,  when;__the 
Deptford  power  station  was  erected.  The  undertak;ing  has 
been  remarkable  as  being  the  first  in  the  world  to  use  high- 
tension  transmission.  In  fact,  it  may  be  looked  upon  as  the 
forerunner  of  the  popular  idea  of  the  present  day,  namely,  the 
super-power  station  erected  at  a  favourable  waterside  site  and 


Fig.   1. — View  of  the  Tk action  and  Powek  Switchboard. 


making  use  of  high-voltage  generation  and  transmission  to  its 
areas  of  supply.  Unfortunately,  the  idea,  although  sound, 
was  originated  by  Mr.  Ferranti"  very  many  years  before  the 
engineering  world  was  ready  to  accept  it,  and  consequently  the 
London  Electric  Supply  Corporation  had  a  somewhat  chequered 
career  in  the  early  days.  Those  times,  however,  are  passed 
and  the  undertaking  has  been  for  a  long  time  one  of  the  nwst 
successful  in  the  London  area. 


Having  tasted  misfortune  in  this  way  it  might  be  thought 
that  this  power  station,  which  has  the  largest  output  in  London 
should,  in  all  fairness,   have  escaped  difficulties  during  the 
period  of  war.     This,  however,  was  not  to  be,  and  in  1916  the 
station  had  the  misfortune  to  be  struck  by  a  Zeppelin  bomb. 
This  was  250  lb.  in  weight,  and  consequently  of  a  seriously 
destructive  charactar.     It  fell  on  the  operating  gallery  of  the 
traction  and  power  control  switchboard  and  naturally  caused 
a  great  deal  of  havoc.     Practically  the  whole  switchboard  was 
wrecked  and  an  attendant  near  by  was  killed.     One  side  of  the 
station  which  is  closed  in  by  corrugated 
iron  sheeting,  .  in   order  to  facilitate  ex- 
tensions, was   partly  blown  out,  and,  of 
course,  practically  all    the    glass  in    the 
roof,  some  2,500  squares,  came  down  into 
the   engine-room.      In   Fig.    1   is   seen   a 
view  of   the  renewed  switchboard.     The 
bomb  fell   near   the   spot  of    sunlight   a 
few    feet    in   front  of  the   head  of  the 
stairway  on  the  operating  gallery.      The 
eSect    6f    this     catastrophe    which    oc- 
curred at    1.37  a.m.  on  August  25,  1916, 
was   to  shut  down   the    whole    station. 
Fortunately,  it  was  possible  to  continue 
the  greater  part  of  the  lighting  supply 
within    about     10    minutes.       The     un- 
ravelling of   the   maze   of  wires  and  the 
connecting-up  of  temporary  controls  was 
immediately    proceeded    with,    and   the 
traction    generators     for    the     Loudon. 
Brighton    &    South  Coast    Railway  and 
local  ipower  supplies  were  put  direct  on 
to  the  service  by  this  means,  the  supplv 
to  the  local  power  system  being  resumed 
within  five  hours,  and  the  whole  supply, 
including  the  railway  service,  in  less  than 
24  hours   from   the  time   of   the  explosion,   which  must    be 
regarded  as  something  of  a  record,  and  refiects  much  credit 
on  the  energies  of  the  engineering  staff. 

An  interesting  feature  of  the  explosion,  owing  to  the  bomb 
not  hitting  the  engine  room  level,  was  the  smallness  of  the 
area  severely  affected.  An  interesting  phenomenon  occurred 
in  the  assistant  engineer's  office,  which  is  a  wooden  structure 
high  up  on  one  side  of  the  station.     A  sheaf  of  loose  papers 
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was  hanging  on  a  nail  inside  this  office  and  after  the  explosion 
it  was  noticed  that  this  sheaf,  instead  of  being  inside,  was 
eutside  the  office.  Examination  showed  that  the  woodwork 
had  been  split  and  momentarily  had  opened  sufficiently  to 
allow  the  papers  to  be  blown  through.  These  are  now  pro- 
tected by  a  glass  case  as  a  monument  to  the  work  of  the  Hun. 

Through  the  courtesy  of  Mr.  G.  W.  Partridge,  chief  engineer 
of  the  Company,  we  had  an  opportunity  of  inspecting  some  of 
the  more  recent  features  of  the  station  last  week. 

The  plant  at  Deptford,  worked  under  the  able  supervision 
of  Mr.  3[.  Feetham,  the  Com])any's  chief  superintendent 
engineer,  was  described  at  some  length  in  The  Electrician 
of  August  9  and  30,  1912,  so  that  we  need  not  refer  to  it  at  any 
great  length.  We  may  mention,  however,  that  the  turbo- 
generator plant  has  been  increased.  A  3,000  kw.  Oerlikon 
set,  running  at  2, .500  revs,  per  min.,  was  put  down  in  1916. 
Two  larger  sets,  having  a  normal  rating  of  7, .500  kw.,  are  run- 
ning at  750  revs,  per  min.  These  are  Brown-Boveri  generators 
driven  by  Parsons  impulse  reaction  turbines,  and  were  in- 
stalled in  1912 


carried  back  to  the  filter  from  the  duct  liere  seen  and  thws 
maintains  the  temperature  at  such  a  figure  that  no  difficulty 
is  experienced  from  freezing.  This  sup])ly  of  warmed  air 
intermingling  with  the  cold  air  passing  through  the  water 
screen  has  also  been  found  to  play  a  very  important  ]>art  in 
preventing  condensation  in  the  coils  of  the  machine,  which 
otherwise  has  been  found  to  take  place  under  certain  atmo- 
spheric conditions  and  at  periods  of  light  load,  causing  the 
insulation  resistance  to  fall  away.  The  amount  of  air  so  used 
is  readily  varied  by  means  of  a  damper  in  the  discharge  pipe. 

Among  the  switchgear  we  noticed  an  interesting  automatic 
earthing  switch  in  connection  with  the  supply  for  traction 
purposes.  The  cable  for  this  supply,  which  is  single-phase  at 
a  pressure  of  6,600  volts,  is  earthed  at  the  railway  end  onlv. 
there  being  no  permanent  earth  at  the  power  station.  Conse- 
quently, if  a  serious  short-circuit  occurs  the  drop  in  the  outer 
conductor  of  the  concentric  cable  may  cause  the  power  station 
end  to  reach  a  pressure  above  earth  which  niight  be  serious  for 
the  insulation.  Consequently,  the  device  in  question  is  in- 
serted as  a  protection,  as  shown  in  Fig.  3.     If  the  voltage  on 


Fig.  2. — View  of  the  l.'i.OOO  kw.  Turiki  Tandem  Set. 


The  latest  and  somewhat  belated  addition  is  a  large  set, 
which  is  shown  in  Fig.  2,  comprising  a  15,000  kw.  impul.se 
reaction  turbine,  by  Kichardsons,  Westgarth,  and  two  alter- 
nators in  tandem,  bv  Brown-Boveri.  One  of  these  is  of 
7,-500  k.v.a.,  and  the  other  of  12,000  k.v.a.  The  former  is 
single-pha.se,  and  the  latter  may  be  run  either  as  single-phase 
or  three-phase.  Both  give  a  pressure  of  6,600  volts  at  a  fre- 
quency of  25.  By  means  of  this  plant  the  whole  of  the  single- 
phase  traction  and  three-phase  pf)wer  can  be  generated  by  one 
turbine,  except  at  peak  loads.  It  will  be  noticed  that  above 
one  of  these  machines  there  is  a  duct  for  carrying  oft  a  certain 
amount  of  the  heated  air.  This  is  used  in  connection  with  a 
water-spray  air  washer.  It  has  been  found  that  if  a  filter  of 
this  kind  is  placed  near  the  machine  the  insulation  is  affected 
owing  to  deposition  of  moisture.  This  objection  can  be 
avoided  by  placing  the  filter  at  a  suitable  distance,  .so  that  any 
moisture  is  deposited  before  the  air  reaches  the  machine.  On 
the  other  hand,  if  it  is  jilaced  outside  the  building  it  is  liable 
to  become  frozen  up  in  the  cold  weather.  In  order  to  a\'oid 
this  objection  a  certain  amoimt  of  the  warmed  filtered  air  is 


the  outer  at  the  station  end  exceeds  a  certain  pre-determined 
value  of,  say,  750  volts,  a  small  current  is  forced  to  earth 
through  the  high  resistance  shown  in  the  diagram.  This  cur- 
rent, o]icrating  through  a  relay,  automatically  closes  the 
earthing  switch,  putting  the  outer  straight  to  earth,  and  at  the 
same  time  rings  a  bell  which  calls  the  attention  of  the  switch- 
board attendant,  who,  as  soon  as  normal  conditions  again 
prevail,  opens  the  switch  by  hand.  Thus  a  potential  of  7.50 
volts  between  the  outer  conductor  and  earth  cannot  bej[ex- 
ceeded. 

During  the  war  the  Deptford  station, like  many  others,  has 
foimd  it  necessary  to  put  up  with  most  inferior  fuel.  Not  only 
has  the  ash  content  varied  between  25  and  30  per  cent.,  but 
the  class  and  nature  of  fuel  has  also  differed  widely  and  this 
has  rendered  it  very  difficult  to  obtain  efficient  results.  Uneven 
distribution  of  the  coal  on  the  grate  is  particularly  liable  to 
occur  when  using  slack  coals,  owing  to  the  coal  burning  more 
rapidly  in  some  parts  than  in  other  parts,  and  the  inequalities 
in  the  burning  fuel  bed  are  found  to  vary  considerably  with 
the  size,  nature  and  quality  of  the  coal  which  differ.^  according 
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to  locality.  This  diificulty  has  been  overcome  by  a  special 
furnace  door,  designed  by  Mr.  Fox,  one  of  the  Company's  engi- 
neers at  the  station.  This  consists  in  making  the  door  of  the 
Babcock  grate  in  a  number  of  sections  ;  for  example,  eight 
sections  instead  of  the  single  door,  which  is  usual.  The  ordinary 
method  is  to  raise  or  lower  the  door  and  vary  the  thickness  of 
the  fuel  bed  as  a  whole.  By  means  of  the  present  device  any 
section  of  the  door  can  be  varied  so  as  to  vary  that  part  of  the 
coal  bed  to  which  it  corresi>onds,  thus  allowing  of  local  irregu- 
larities of  the  fire  thickness  being  corrected  as  occasion  de- 


Railwaybus  Bar  Outer 

Earthed  at  Raitwau  End 

only  ^3''^"  Earth 

Fill.  3. — Diagram  of  Connections  of  Railway  Earthing  Switch. 

mands,and  at  the  same  time  the  door  as  a  whole  can  be  raised 
or  lowered  if  desired.  The  wasteful  condition  which  results 
from  an  uneven  fire  fringe  is  indicated  in  Fig.  4,  and  the 
advantage  of  a  device  which  avoids  this  fruitful  source  of  loss 
will  be  obvious.  In  the  present  arrangement  each  section  of 
the  door  is  lined  with  firebrick  and  is  fitted  with  renewable 
shoes,  so  that  the  replacement  of  burnt  parts  is  not  a  serious 


should  be  held  together  or  compressed  by  a  dumping  bar  or 
dam  of  a  form  such  as  is  indicated  in  Fig.  6(a),  a  type  of  fixed  bar 
which  is  commonly  in  use.  Unfortunately,  however,  while 
this  bar  has  the  advantage  of  holding  the  fuel  bed  together, 
it  prevents  the  evacuation  of  the  ash  and  clinker,  which,  in  the 
case  of  the  inferior  coals  referred  to,  soon  spread  over  the  grate 


Fid.  6. — Fixed  Clisker  Dams. 

and  choke  it  up.  On  the  other  hand,  if  the  low  type  of  fixed 
bar,  as  shown  in  Fig.  6(b),  is  used,  the  grate  may  be  kept  free 
from  clinker,  but  there  is  nothing  to  hold  the  burning  fuel 
together,  with  the  result  that  it  breaks  through  into  blow- 
holes, exces.sive  air  leakage  takes  place,  with  cascading  of 
)artly   burnt   fuel  over   the   back  end.     The   adjustable  bar 


Adjustable  IJate  for  Inscri> 


(b) 
;;  Uniform  Fcel  Bed. 


Fic:.  4. — Plan  Di.agr.\ms  of  Grate,  showing  Uneven  DisTBiauTioN 
OF  Coal.     (Furn.ace  Door  to  the  Left.) 

matter  and  can  be  quickly  carried  out.  The  overheating  and 
resulting  distortion  so  frequent  with  the  continuous  type  door 
commonly  in  use  is  very  considerably  avoided  by  this  sectional 
form  with  its  heavy  shoe  brick,  as  will  be  noted  from  the  illus- 
trations, an  advantage  which  engineers  will  readily  appre- 
ciate.    Fig.  5  shows  a  comjilete  door  and  Fig.  8  a  section. 


referred  to  above  and  indicated  in  Fig.  7  has  been  very  suc- 
cessful in  overcoming  this  ditficulty.  As  seen  in  Fig.  7(a)  the 
bar  is  set  in  the  high  position,  forming  a  s\ibstantial  dam  for 
the  fuel  to  compress  against.  From  time  to  time,  as  the 
clinkers  form,  the  bar  is  lowered  into  the  position  shown  in 
Fig.  7(b),  allowing  the  clinker  and  ashes  to  pass  over,  when  the 
bar  is  again  raised  to  the  position  which  has  been  found  most 


-FuRN.u-E  Door  in  Section," 


I'll:,  s.  -  \'iEW  OF  a  Section. 


Another  interesting  and  novel  device  is  an  adjustable 
dumping  bar  fitted  at  the  rear  end  of  the  grate.  It  has  been 
found  that  some  coals  tend  to  "  spread  "  or  assume  a  very 
open  formation  on  the  grate  when  being  burnt,  and  in  order  to 
prevent  excessive  air  leakage  it  is  essential  that  the  fuel  bed 


suitable  for  the  particular  fuel  being  burnt.  The  movement 
of  the  bars  can  be  readily  obtained,  either  by  hand  operation 
through  worm  gear,  or  a  simple  form  of  hydraulic  gear  served 
from  the  boiler  feed  mains.  This  device  has  been  found  to 
make  a  verv  nuiterial  difference  in  the  efficiencv  obtainable 
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with  the  various  qualities  of  coal  that  have  necessarily  been 
used  during  the  war. 

We  were  interested  to  see  the  adequate  arrangement  made 
for  testing  coal,  flue  gas,  water,  oil  and  any  other  materials, 
a  special  laboratory  being  arranged  for  the  purpose.  Apart 
from  the  usual  apparatus,  there  is  a  most  useful  device  for 
testing  lubricating  oil.  The  object  in  view  is  to  obtain  a  fair 
idea  of  the  character  of  the  oil  to  be  used  for  the  steam  turbines 
beyond  the  information  disclosed  by  the  usual  laboratory  tests 
and  without  waiting  to  see  the  effect  of,  say,  a  six  months'  run 
in  actual  operation.  If  the  oil  is  unsuitable  considerable 
damage  may  be  done  in  a  very  short  time.  The  method 
adopted. is  to  mix  the  oil  with  water  to  the  extent  of  two  parts 
of  oil  to  one  of  water.  This  is  then  placed  in  a  vessel  fitted 
witli  two  stirrers  working  in  opposite  directions  and  motor 
driven.  The  oil  is  heated  to  about  200°C.  At  the  same  time 
as  agitation  is  going  on,  air  is  forced  through  the  oil  under  a 
pressure  of  1  in.  or  2  in.  of  water,  and  there  is  also  a  reduced 
pressure  above  the  oil  to  the  extent  of,  say,  3  in.  of  water. 
Consequently,  the  more  volatile  constituents  of  the  oil  go  off 
fairly  readily,  and  these  are  condensed  and  sent  back  with  the 
water  into  the  main  body  of  oil.  The  apparatus  is  run  for  a 
week  continuously  ;  at  the  end  of  this  time,  tests  are  taken 
of  viscosity,  deposits,  gum,  acidity,  &c.,  from  which  a  very 
good  idea  may  be  obtained  of  the  behaviour  of  the  oil  in  actual 
practice. 


G  orrespondence. 

E('UX()-AIY  IN  LIGHTING. 

TO    THE    EDITOR    OF    THE    ELECTKICI.^N. 

Sir  :  In  the  current  number  of  The  Electrician  Mr. 
M.  J.  E.  Tilney  calls  attention  to  the  waste  of  electrical  energy 
due  to  low-watt  lamps  being  unobtainable. 

Mav  I  use  your  columns  to  point  out  what  seems  to  me  an 
even  more  flagrant  case  of  waste  of  energy  ?  I  refer  to  the 
fact  that  the  street  lamps  are  lighted  at  about  8.30  p.m.,  while 
there  are  still  at  least  1-1  hours  of  serviceable  daylight.  We  are 
urged  to  economise  energy,  but  apparently  D.O.R.A.  is 
ignorant  of  Joule's  law,  and  possibly  holds  the  lay  opinion, 
that  as  "  the  electricity  is  always  on,"  it  costs  no  more  to  have 
the  lamps  alight — a  belief  which  should  receive  its  death-blow 
when  the  coal-bill  comes  in  ! — I  am,  &c., 

London,  July  .'5.  T.  H.  Solomox. 

[We  regret  that  it  has  been  necessary  to  hold  over  .some 
correspondence. — Ed.  E.]. 


Illuminations  for  Peace  Celebrations. 

We  have  before  us  several  catalogues  illustrating  illumination  devic?s 
for  use  in  the  coming  Peace  celcbrationF.  The  special  catalogue  on  this 
subject  issued  by  the  General  Electric  Company,  Ltd.,  shows  enterprise, 
typical  devices  being  shown  in  colour  on  the  right-hand  pages  and  others 
of  generally  similar  form  in  black  and  white  on  the  left.  The  decorative 
designs  shown  can  be  fixed  in  position  without  the  need  of  scaiTolding. 
Most  are  made  of  "  Pytram  "  composition,  which  is  non-inflamnii-hk', 
the  design  being  wired  to  a  D.P.  asbestos-lined  cut-out,  which  cen  be 
readily  connected  to  any  existing  installation.  The  wiring  is  protecttd 
from  the  weather.  Among  the  coloured  designs  .shown  are  Union  Jack 
with  Rose,  Shamrock  and  Thistle  ;  wreath,  crown  and  shield  with  purple 
drapery;  Britannia.  florrJ  festoons,  &c.,  and  metal  ro.'<ettes  in  various 
varnished  colours  are  also  listed.  Somewhat  more  elaborate  is  the 
figure  of  Victor^',  intended  as  a  central  decoration.  In  general,  the 
devices  are  wired  for  a  single  Osram  Atmos  lamp  :  but  in  others,  such 
as  the  Star  of  India,  a  considerable  number  of  Osram  lamps  are  worked 
into  the  design.  Particulars  of  various  accessories,  "  Pixielite  "  strij), 
colouring  lacquer  for  lamps,  &c.,  are  also  given. 

We  understand  that  the  Sun  Electric  (Company,  Ltd.,  are  supplying 
"  Suneolite  "  strip,  with  insulated  case  holders  to  take  the  ordinaiy 
carbon  filament  lamps  in  lengths  of  fi  in.,  12  in.,  18  in.,  24  in.  and  30  in. 
Uther  specialities  include  Tudor  and  other  metal  rosettes  from  4?  in. 
to  Sin.  in  diameter,  and  finished  in  various  colours,  wood  crowns  and 
letters  wired  ready  for  use. 

Messrs.  Baxendale  &  Company.  Lt<l.,  of  .Manchester,  illustrate  various 
designs  and  mott<  es  made  to  order  for  either  gas  or  electricity:  while  the 
catalogue  of  lanteni*  and  reHectors.  of  the,  Wardle  Engineering  Com- 
pany, Lt<l.,  contains  various  standard  types  of  units,  such  as  the  angle 
type  for  gas-filled  lamjjs,  which  could  no  doubt  be  used  with  good  elTcct 
for  concealed  lighting  of  mottoes  and  pictures. 


Electricity  (Supply)  Bill. 

Standing  Committee  B  of  the  House  of  Commons,  presided  over  by 
Sir  Samuel  Roberts,  commenced  consideration  of  this  Bill  on  Wednesday. 

Mr,  J.  C.  Swan  moved  an  amendment  to  insert  words  in  clause  1  to 
add  "  providing  "'  the  supply  of  electricity  amongst  the  powers  of  the 
Electricity  Commissioners,  on  the  giound  that  as  the  Electricity  Boaids 
were  to  have  that  power,  the  governing  body  should  have  it  also.  The 
amendment  was  rejected. 

The  Home  Secret.^ry  (Mr.  E.  Shortt)  suggested,  in  regard  to  a  ]>ro- 
posal  by  Mr.  Tkevelyak  Thom.son  to  insert  a  provision  that  the  Com- 
missioners should  be  "  whole  time  officers,  having  no  interests  wliatevei 
than  the  special  duties  which  it  is  proposed  to  confer  upon  them  uiult  r 
this  Act."  that  it  should  be  limited  to  three  whole  time  officers.  It  was 
proposed  that  three  should  be  engineers,  one  of  whom  would  be  an 
engineer  with  experience  of  working  a  munici])al  supply,  one  an  engineer 
with  experience  in  a  power  company's  supply.  There  would  be  three 
engineers,  one  financier  and  one  gentleman  skilled  in  law  and  administra- 
tion (a  trained  civil  servant).  He  suggested  that  three  instead  of  five 
should  be  whole  time  officers,  because  it  might  be  desirable  to  j  ut  on  a- 
man  later  who  eould  not  be  a  whole  time  officer.  Mr.  Thomson's  pro- 
posal that  the  Commissioners  should  have  no  other  interests  w-as  too 
stringent. 

Mr.  Thomson's  amendment  was  rejected  by  27  votes  to  12. 

Vi.scount  DcfNCANNON  moved  an  am?ndment  to  ]e\ve  cut  "in 
the  case  of  two  of  "  in  clause  1  (2),  the  effect  of  the  amendment  being  that 
the  whole  of  the  Commissioners  would  have  their  term  of  office  fixed  by 
the  Board  of  Trade. 

Sir  KiNciSLEY  Wood  said  the  Commissioners  should  be  independent. 
He  did  not  like  the  provision  that  they  should  be  under  the  direction 
of  the  Board  of  Trade  nor  have  a  fixed  term  of  office. 

Mr.  N.  Chamberlain  said  if  the  Commissioners  were  permanently 
appointed  it  would  not  be  an  inducement  to  keep  in  touch  with  the 
progress  of  the  science.  They  would  only  have  to  keep  quiet  and  draw 
their  salaries.  There  should  be  power  to  review  their  fitness  from  time 
to  time. 

The  Home  Secretary  said  some  of  the  Commissioners  ought  to  V>e 
trained  permanent  men. 

Viscount  Duncannon  withdrew  his  a  nendment,  on  the  understanding 
that  it  would  not  prejudice  his  subsequent  amendment.  He  then  moved 
an  addition  to  clause  1  (2)  that  "three  of  the  Commissioners  shall  be 
selected  for  practical  commercial  and  scientific  knowledge  and  wide 
business  experience,  including  that  of  electrical  supply."  It  was  agreed 
to  alter  "  and  "  in  both  cases  to  "  or,"  and  the  amendment  was  adopted, 
as  altered,  bv  22  votes  to  15. 

An  amendment  proposed  by  Mr.  R.  F.  W.  Nelson  to  the  eflfect  that 
the  Commissioners  should  devote  their  whole  time  to  the  performance- 
of  their  duties  under  this  Act  was  altered  by  agreement  with  the  Home 
Secretary  to  read  "  Three  of  the  Commissioners,"  &c.,  and  passed. 

An  amendment  proposed  by  Mr.  John  Taylor  to  leave  out  "  subject 
to  the  approval  of  the  Board  of  Trade  "  in  regard  to  the  Commissioners' 
powers,  granted  by  clause  3  (3),  to  conduct  experiments  or  trials  for  the 
improvement  of  the  methods  of  electric  sup])ly.  was  agreed  to. 

Mr.  Geo.  BiLfOUR  proposed,  as  an  amendment  to  the  same  clause, 
to  leave  out  the  words  in  italic  :  "  The  Commissioners  may.  either  by 
themselves  or  through  any  diafrkf  electricity  hoard  established  'indrr  this 
Act,  cr  any  authorised  undertakers,  conduct  experiments  or  trials  for 
the  imjirovement  of  the  methods  of  electric  supply,  and  incur  such 
(■X]ifnditure  as  may  be  necessary  for  the  purjiose." 

The  Home  Secretary  said  that  was  an  important  part  of  the  Bill,  and 
he  suggested  that  the  Committee  should  not  deal  with  it  that  day,  but 
consider  the  matter  until  they  met  again  on  Tuesday,  and  this  was. 
agreed  to. 


Patent  Record. 


SPECIFICATIONS  PUBLISHED. 

The  toUowine  abstract  from  some  of  We  specifications  recently  published  have  been- 
specially  compiled  by  Messrs.  Mewburn,  Ellis  &  Co.,  Chartered  Patent  Agents, 
70  and  72,  Chancery-lane,  London,  W.C. 

Whenever  the  date  applied  lor  difjers  Irom  the  date  on  which  tlie  application  was  lodged 
at  the  Patent  Office  the  tormer  is  given  in  brackets  alter  the  title. 
1917  Specimmtions. 
127,313  Bagnold,  Johnson  &  Goldstcne,     Variable  inductances.     (13/4/17.) 

127.315  Jones.     Electrodes  for  electric  arc  soldering.     (13/4,17.) 

127.316  Barnes.     Searchlight  and  other  mirrors.     (14  4,.!7.l 

i27,319  Soc.  ANON.  DB  Magnetos  &Appareil5ElectrioueSam.a.     Ma§nsto  or  dynamo- 
electric  machine.     (17,5,16,1 
127,325  B.T.-H.  Co.     (G.E.  Co.)     V»ireless  signalling  systems.     (19/4/17.) 

Comprises  an  electron  discharge  device  having  grid  and  plate  circuits  contsining 
inductances,  an  antenna  connected  to  the  grid  and  nlate  circuits  in  such  a  way  that 
the  capacity  of  the  antenna  serves  to  couple  the  two  circuits,  the  grid  and  plate 
circuits  being  eo  organised  that  radio  frequency  oscillations  are  produced  in  the 
antenna.  .s.  ,./,-, . 

127  335  BT -H  Co.     (G.E.  Co.)     Wireless  signalling  systems.     (24/4/17.) 

Relates  to  a  method  of  neutralising  the  effect  in  a  receiving  antenna  system  of 
electrical  waves  radiated  from  a  separate  transmitting  antenna  in  prcxim;ty  thereto, 
which  method  consists  in  applying  directly  to  the  receiving  system  from  '.he  trans- 
mitting antenna  an  E.M.F.  substantially  equal  in  value  and  opposite  m  duection  to 
the  E  M  F  induced  upon  the  receiving  antenna  from  the  transmitting  antenna. 
127  616  Atherton.     Electric    ignition    apparatus    for    internal-combustion    engines. 

(30/4/17.)  ^^       .     .     .     . 

127,634  Marconi's  Wireless  Telegraph  Co.  &  Shoenberg.    Thermionic  devices  pat- 
ticularly  for  use  in  wireless  telegraphy.     (5/5/17.) 
Relates  to  the  combination  with  a  thermionic  device  of  means  for  passing  a  dis- 
torted alternating  current  through  the  filament. 
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127,651  Marconi's  Wireless  Telegraph  Co.  &  Wright.     Eitiployment  of  theimionic 
devices  for  magnification  purposes.     ( 12/5/17) 
Relates  to  the  con".bination  of  a  thermionic  relay,  a  resistance  connected  to  the 
anode  thereof,  and  to  a  battery  connected  to  the  filament,  and  a  second  thermionic 
relay,  the  grid  of  which  is  connected  to  the  anode  of  the  first  while  its  filament  is 
connected  to  a  point  in  the  battery. 
127.661  Watson  &  Co..  Greaves  &  ETrnELLS.     Means  for  sealing  the  openings  in  the 
roofs  and  walls  of  an  electric  furnace  through  which  the  electrodes  are  intro- 
duced.    (16.5  17.) 
127.669  Brown.     Telephone  and  like  receivers  or  relays.     (19/5/17.) 
127.675  B.T.-H.  Co.     (G.E.  Co.)     Wireless  telegraphic  apparatus.     (23,'5/17.) 

Relates  to  means  for  receiving  wireless  signals,  comprising  a  coil  of  a  large  number 
of  turns  in  a  plane  parallel  to  the  direction  of  the  signals  to  be  received  and  connc-cted 
in  a  circuit  of  high  impedance  for  undesirable  impulses,  and  a  plurality  of  circuits  of 
low  impedance  located  within  the  field  of  said  coil  and  in  planes  at  right  angles  to 
the  direction  of  the  signals  to  be  received. 

1918    EFECnCATIONS. 

124,206  LiNEPRAUcH.     Dynamo-electric  machines.     (6,3/18.) 

124.7.T3  COLIET.     Brush  holders  lor  dynamo-electric  machines.     (16,3/18.) 

127.366  Graham  &  Rlck-ETTS.     1  elephonic  systems.     (25/4,18.) 

127.367  Creed  &  Co..  Polley  &  Creed      Apparatus  for  reproducing  in  ordinary  char- 

acters messages  or  intelligence  received  as  electric  impulses  or  in  the  form  of 
rerforations  in  a  tape.     (264,18.) 

127.368  Gray.  (Warren  Clock  Co.)  Apparatus  for  performing  work  of  short  duration  at 
pre-determined  times,  such  as  automatically  operating  electric  switches,  gas  and 
water  valves,  and  the  like.     (26,4,18.) 

127.375  THOMfSON  &  James.     Telephone  and  like  apparatus.     (7/12/18.) 

127.376  Oldham  &  Oldham.     Galvanic  batteries.     (15  5,18.) 
116.286  Gossv/EltES.     Dynamo-electric  couplings.     (29  5  17.) 

127.417  Fuller  Accumulator  Co.  &  Welsh.     Electric  safety  lamps.     (8  6,18.) 
127,426  Igranic  Electric  Co.     (Barnum  &  Date.)     Electric  lockout  switches.  (17/6,18. 

Patent  of  addition  not  granted.) 
127.434  BiNYON.     Electromagnetic  wave  transmission.     (24  6  18.) 
127,438  Gamble.     Devices  for  placing  trolleys  on  to  the  overhead  conductors  ol  electric 

tramway  systems.      (28/6/ 18. ) 
127.441  McssAY   &  MossAY  &  Co.     Electric?lly-piopelled  trucks  and   like  vehicles. 

(27  18.1 
119.444  Bosch  Magneto  Cc.     Trip  or  accelerating  mechanism  for  magnetos  and  for 

other  purposes.     (219,17.) 
127.453  RoNEELli.     Electric  furnaces.     (lOS/18.) 
127.483  RusHEN.     (General  Motors  Corpn.)     Ignition  systems  for  internal  combustion 

engines.     (25  9  18.) 
127.487  Davis.     Attachment  of  telegraph  wires  to  the  insulators  of  telegraph  poles  and 

like  supports  of  .-erial  wires.     (22,10  18.     Addition  to  3,478,18.) 
27.483  Young.     Machine  for  the  generation  of  electric  currents,  also  acplicable  as  a 

motor.     (2  10,18.     Divided  application  on  14.538  17.1 

127.495  Parmehter.     Attaching-means  for  electric  fixtures.     !13'1M8.) 

127.496  NoBBS  &  NoBBS.  Electrical  heating  and  cooking  apparatus.  (18  11/18.  Addi- 
tion to  12.318  15.) 

127,510  Bushnell  Macneto  Co.  &  BuSKNELL      Armature  cores.     (17/12/18.) 
127.514  MoNARP.     Apparatus    for   electrically   controlling   railwav   signals.     (28'5vl8. 
Addition  to  21.298  18.) 

1918   S-'-ECIPlCATlONS. 

127,682  Revell.     Electric  lamp  brackets.     i22,7/18.) 
127.694  LovESEY.     Carbon  holders  for  arc  lamps.     (3,5  18.) 
127.707  Watson  &  M.L.  Magneto  Syndicate.     Electric  spark-gaps.     (31  5.18.) 
127,724  EOMUNDSCN.  MuN."0&  B.T.-H.  Co.  Vacuum  electric  di.-x;harge  devices.  (6,6/18.) 
127.732  Beaver.  Stratton  &  Claremont.     Laprin^  machines  for  covering  electric  con- 
ductors.    (12  6  18  ) 
11/.C82  Lund  &  Lawerent?   Aktieselskab.     Automatic  electric  switches.     (23,6,17.) 
127.750  B.T.-H. Co,     (G.E.Co.)     Electric  time  limit  devices  for  electromagnetic  switches. 

124  6  18.) 
127.756  NiHON  Denki  Kogyo  Kabushi:-:i  Kaisha  &  Yanai.     Leading-in  conductors  for 
electric  lamp  bulbs  and  the  like.     (12  7  18.) 

127.758  Parry.     Telephone  receivers.     (157  18.) 

127.759  B.T.-H.  Co.     (G.E.  Co.)     Electric  switches  for  use  in  governing  fluid  pressure. 
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11,460 
11,466 
11,480 
11.492 
11.507 
11.514 

11.536 
11.538 
11.540 
11.544 
11.551 
11.554 
11.570 

11.648 
11.660 
11,661 
11.666 
11.679 
11.682 
11.687 
11.694 

11.742 
11.759 
11.762 
11.767 
11.789 
11.800 

1 1 .873 
11.888 
11.909 
11.912 
11.916 
11.919 


11.935 
11.940 
11.953 
11.960 
1 1 .967 
11.978 
12.004 
12.005 


APPLICATIONS  FOR  PATENTS. 

Note, — Namts  within  parentheses  are  those  ol  communicators  ol  irtienmns. 
May  8,  1919. 
Taylor.     Obtaining  single-pole  alternating  currents  from  three-phase  systems. 
Imbery.     Electric  muffle  furnaces. 
Chawner  &  Wain.     Magneto-electric  machine. 

Bell  &  Brearley.     Water-cooler  and  electrode  economiser  for  electric  furnaces. 
CoLoiiHOUN  &  Niblett.     Electrolytic  treatment  of  substances, 
amd  11.515  Lewis.     Selective  indication.  &c., systems  foroperation  by  alternating 

or  pulsating  cunents. 
Burks.     Incandescent  lamps. 

Chassin.     Dynamo-electric  machines.     (8  5, 18.  France.) 
Perrie.     Electric  resistances. 

EvERSHEu  &  Vignoles.     Magneto-electric  machines. 
Lemaire.     Electric  lamps  for  miners. 

Cross.     (Hu'fish.)     Automatic  telephone  line-finder  systems. 
Johnson  &  Phillips  h  Pearson.     Projector  arc  lamps. 

May  9.  1919. 
Benard.     Electric  signal  lights  for  marineoi   aerial  navigation. 
B.T.-H.  Co.  &  Wedmore.     Electric  switches. 
B.T.-H.  Co.     (G.E.  Co.)     Systems  of  radio  communication. 
British  Westinghouse  Electric  &  Fvl^c.  Co.  &  Ansingh.     Electric  switches. 
Creed.     Electrical  receiving  apparatus. 
Ireland.     Electric  traction  motors.  &;c. 
Harrison.     Incandescent  lamps. 
Lemaire.     Accumulators. 

May  10,  1919. 
Macrory.     Service  joint  box  for  paper-insulaleJ  lead-covered,  &c..  cables. 
B.E.  Co.  &  Harrison.     Electric  lamp  holders.  &c. 
Mason  i  Newbury.     Ray  filter  for  cutting  out  heat  ray  of  arc  lamps.  &c, 
Forrester.     (Burgess.)     Electric  heating  apparatus. 
Burden.  Hawes  &  Rivers-Moore.     Electric  fuses. 
Harrison.     Incandescent  lam.ps. 

May  12,  1919. 
Fleming.     Thermionic  detectors  of  electric  oscillations. 
Spencer.     Electric  battery  cells. 
Perl.     Electric  switches. 

Carey-Gavey  Synd      Alternating-current  motors.  &c. 
Warburton.     (Controlling  series  of  electric  motors. 
Soc.  Anon,  des  F.tablissements  L.  Bleriot.     Electro-magnetic  relays  for  control 

cf  electrical  installations.     (26,8, 18,  France.) 
Soc.  Anon,  des  Etablissements  L.  Blerict.     Electric  contact  devices  (27,8, 18 

France ) 
Soc.    Anon,    des   Etablissements   L.    Bleriot.     Electro-magnetic  controlling 

devices.     (28  8  18.  France) 

May  13.  1919. 
Harrison.     Manuiacture  of  incandescen*  electric  lamps, 
Metcalfe.     Double  combination  magneto-earthing  switch. 
Tucker.     Assembling  electric  switches  and  accessories. 
Brittcn.     Double  combination  magneto  earthing  switch. 
Knowles.     Dynamo-electric  machines. 
Greenhill,  Watson  &  Pollard.     Electric  liquid  heaters. 
Round.     Receiving  systems  for  w'teless  telegraphy  and  telephony. 
Round.    Thermionic  receiving  devices  for  wireless  telegraphy  and  telephony. 


Gommercial  Topics. 

Patents  in  Enemy  Countries. 

The  Bor.rd  of  Trr.cle  have  is.sued  r  general  licence  authorising  the 
jrayment  of  fees  in  respect  of  the  grant  and  renewal  of  patents  and  of  the 
registration  and  renewal  of  the  registration  of  trade  m?j-k.s  and  designs 
in  enemj-  countries  or  on  behalf  of  enemies. 

Non-Ferrous  Materials. 

The  ff.lldwing  particuiais  are  publi-^hed  of  the  stocks  fexcfusive  of  old 
metal  and  .scrap)  in  the  possession  of  the  Mini.ster  of  Munil  ions  on  July  1  : 
''opper,  44,298  tons  ;  spelter,  g.o.b.,  26,059  tons  :  spelter  refined,  13",3.56 
tons:  aluminium,  10.6ti2  tons;  soft  pig-lead,  121,l.'5o  tons;  nickel, 
2.452  tons  ;  and  antimony  regtilus.  4,368  tons. 
'  *   '      *         *         * 

Wireless  Telegraphy  on  Ships. 

In  the  House  of  Commons  last  week  the  Merchant  Shipping  (Wireless 
Tekgrajihy)  Bill  was  read  a  second  time.  The  object  of  the  Bill  is  to 
extend  the  statutory  requirements  as  to  wireless  tslegraph  installations 
on  merchant  ships.  Every  passenger  steamer  and  every  cargo  vessel  of 
1 ,600  tons  gross  and  upwards  must  have  a  wireless  telegraph  installation. 

The  coming  into  operation  of  the  Merchant  Shijiping  (Convention)  Act, 
1914,  has  again  been  postponed  until  .Jan.  1,  1920. 

The  Shipping,  Engineering  and  Machinery  Exhibition. 

We  are  glad  to  karn  tliat  it  has  been  decided  to  revive  the  annual 
shipping,  engineering  and  machinery  exhibition,  which  will  be  held  at 
Olympia  in  September  and  October  next.  It  was  proposed  to  hold  the 
exhibition  in  the  autumn  of  1914,  but  it  had  to  be  postponed  on 
account  of  the  war.  The  organising  manager  of  the  exhibition,  which 
will  be  open  for  three  weeks  from  Sept.  25,  is  Mr.  F.  W.  Bridges. 

*  *         *         * 

Belgian  Business  Methods. 

The  British  Vice-Consul  desires  to  emphasise  the  advantages  of 
utilising  travellers  rather  than  catalogues  in  order  to  secure  orders 
from  Belgian  retail  traders.  Ca,ta!ogues  are  a  practical  medium  only  in 
the  case  of  goods  which  are  too  heavy  or  bulky  to  move  about.  And  in 
such  cases  the  Germans  often  organised  in  prewar  days  e,t  Brussels  an 
exhibition  in  a  room  hired  at  a  hotel  which  they  invited  customers  to 
attend,  frequently  repaying  the  railway  fare.  If  manufacturers  wish  to 
resort  to  catalogues,  the  catalogue  must  be  printed  in  French,  with 
prices  in  francs,  metric  measurements  and  a  nomencla,ture  approaching 
as  nearly  as  possible  that  current  in  Belgium. 

The  Gattie  Goods  Handling  Scheme. 

It  is  satisfactory  to  learn  that  a  Committee  has  been  appointed  "  to 
investigate  Mr.  A.  W.  Gattie's  proposals  for  improving  the  methods 
of  handling  goods  and  traffic,  and  to  consider  the  practicability  of  the 
introduction  of  any  of  the  suggested  improvements  into  the  existing 
trpusport  system."  The  chairman  of  the  Committee  is  Sir  Fortescue 
Flaimery,  M.P.,  and  the  other  members  are  Sir  John  .\spinall.  Mr.  F. 
T.  Hopkinson,  General  .Sir  Philip  Nash,  and  a  representative  of  labour. 
The  chairman  is  an  engineer  and  chairman  of  Callender's  Cable  &  Con- 
struction Company,  and  .Sir  John  Aspinall  is  a  director  of  the  Lancashire 
&  Yorkshire  Railway  Company.  It  is  to  be  hoped  that  the  Committee 
will  make  a  full  and  impartial  investigation  of  the  merits  of  Mr.  Gattie's 
scheme  which  has  been  before  the  public  for  many  years  and  has  been: 
described  in  the  columns  of  this  journal. 

*  *  *  * 

German  Trade  Competition. 

In  the  course  of  an  adrlress  to  the  Associatibn  of  Chambers  of  Com- 
merce last  week,  Mr.  H.  B.  Ferguson,  principal  adviser  on  economics  to 
the  British  military  authorities  in  Cologne,  said  Gennany-s  business 
largely  depended  upon  the  continuance  of  her  capital  and  pooling  of  her 
knowledge.  That  was  opposed  to  the  British  system  of  secrecy  in  regard 
to  new  processes.  That  must  cease  if  we  were  to  compete  on  favourable 
terms  with  Germany.  There  was  very  little  to  fear  except  in  the  handling 
of  raw  materials,  in  which  the  Germans  used  every  possible  labour- 
.s?..ving  device.  The  Gennans  were  also  superior  in  regard  to  industries 
utilising  large  quantities  of  motive  power.  The  present  rate  of  exchange 
was  enabling  Germany  to  dump  goods  more  cheaply  than  any  other  nation. 
.\ccording  to  Mr.  Ferguson  British  traders  must  not  sell  goods  to  Germany 
rnd  take  pounds  sterling  in  exchange  :  tlicv  must  take  goods  in  return. 

An  Importers'  and  Traders'  Association. 

Wc  leant  that  the  Electrical  Importers'  and  Traders'  Association  was 
recently  fonned,  and  that  several  leading  firms  have  already  applied  for 
membership.  The  object  of  the  associa.tion  is  to  combine  importers  and 
traders  in  opposition  to  the  action  of  British  manufacturers  for  the 
total  prohibition  of  imports  of  certain  classes  of  goods  in  the  electrical  and 
allied  indu-stries.  The  association  will  oppose  any  such  imreasonable 
restriction  of  trade,  and  will  contend  by  every  jiossible  means  to  secure 
reasonable  facilities  for  importing  and  distributing  such  goods  as  are 
required  by  the  ])ublie  and  are  not  manufactured  in  this  country-  either  in 
sufficient  quantities  or  of  suitable  quality.  The  secretary-  (Mr.  Frank  W. 
Challis)  states  that  the  association  is  in  full  sympathy  with  every  legiti- 
mate means  of  fostering  home  industries  and  encouraging  the  handling 
of  British  goods,  but  it  considers  that  established  importing  interests 
should  bo  fairly  tr.-ated,  and  it  is  not  preimred  to  see  the  trade  given 
over  to  a  group  of  manufacturers  to  the  detriment  of  consumcis. 
The  addre.-s  of  the  association  is  97.  Cannon -street.  London.  B.C.  4. 
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Electricity  Supply. 

CbotdOS  Corporation  has  obtained  sanction  to  borrow_£9,500  for 
extensions  of  the  electric  supply  mains. 

Sanction  to  a  loan  of  f20..>i0  for  extensions  of  the  electricity  under- 
taking has  been  received  by  Watford  Council. 

Salford  Electricity  Committee  propose  to  increase  the  price  of  elec- 
tricity from  Sept.  SOth  as  follows  :  from  30  to  50  per  cent,  for  lighting  ; 
and  f  Km  50  to  75  per  cent,  for  power  and  heating,  including  both  supplies. 
For  the  year  ended  March  31  there  was  a  profit  of  £9,609  on  the 
working  of  th«  Halifax  Electricity  Works,  a  drop  of  £2,674,  compared 
with  19171S. 

WoLVEBHiSTPTOX  Electricity  Committee  has  decided  to  carrj'  out 
extensions  of  mains  in  various  districts  of  the  borough  and  in  Buckburj', 
at  an  estimattd  cost  of  £6,379. 

BuRTOS  Gas  and  Electricity  Committee  has  decided  that,  having 
rei^rd  to  the  present  and  prospective  scarcity  of  coal,  no  illuminations 
are  to  take  place  in  connection  with  the  Peace  celebrations. 

The  new  Fuel  Order,  modifying  th(  scope  of  the  scheme  for  the 
rationing  of  coal,  gas  and  electricity  as  from  July  1  has  been  published  in 
the"  London  Gazette."  We  gave  a  summaiT  of  its  provisions  in  a 
recent  issue. 

TtTSBKlDGE  Wells  Council  has  resolved,  on  the  recommendation  of 
the  electrical  engineer  (Mr.  R.  N.  Toqjy)  to  purchase  additional  plant  and 
lay  down  new  mains  at  £17,025  and  £12,975  respectively,  and  to  apply 
to" the  L.G.  Board  for  sanction  to  borrow  £30,000. 

Swansea  Electricity  Committee  recommend  the  Council  to  pay  the 
Borough  electrical  engineer  (Mr.  J.  W.  Burr)  a  salary  in  accordance  with 
the  scale  adopted  by  the  Associated  Municipal  Electrical  Engineers  of 
Great  Britain  and  Ireland.  At  present  Mr.  Burr  gets  £700  a  year,  but  the 
scale  salarv- will  be  £1,050.  The  Electricity  Committee  has  decided  to 
extend  the  supply  main  to  Manselton. 

The  South  Wales  Electrical  Power  Company  having  withdrawn  their 
opposition  on  the  insertion  of  an  acceptable  clause,  the  preamble  of  Bed- 
■WELLTT  Councils  Bill  for  the  acquisition  of  the  Rhymncy  Valley  General 
Electric  Power  Company,  and  for  power  to  supply  electricity  and  gas  and 
other  powers,  has  been  passed  by  a  Select  Committee  of  the  House  of 
Commons. 

According  to  the  Association  of  British  Chambers  of  Commerce,  "the 
time  has  not  arrived  for  framing  a  complete  scheme  such  as  the 
Electricity  (Supply)  Bill  attempts  to  put  forward,  but  the  powers  of  the 
proposed  Commission  should  for  the  present  be  confined  to  investigation 
and  report  with  a  view  to  the  settlement  of  a  scheme  after  full  incjuiry  and 
consideration." 

Sunderland  Electricity  Committee  now  recommend  that  the  resig- 
nation of  Mr.  J.  M.  Donkin,  chief  clerk  in  the  electricity  department,  be 
accepted,  and  that  he  be  thanked  for  his  past  services  and  paid  three 
months'  salary  in  recognition  thereof.  The  Committee  is  cf  opinion 
that  the  whole  of  the  changes  in  the  staff  hf.ve  been  fully  justified,  and 
the  Committee  has  every  confidence  in  Mr.  Blackman  for  the  efficient 
management  of  the  department. 

The  following  Loans  have  been  granted  by  the  Government  to  Elec- 
tric Supply  Companies  since  August,  1914:  Cleveland  &  Durham 
County  Electric  Power  Company,  £85,000  :  Clyde  Valley  Electric  Power 
Company,  £100,000 ;  Newcastle-on-Tyne  Electric  Supply  Company, 
£47,726  ■  North  Metropolitan  Electric  Power  Company,  £80,000 : 
Shropshire  &  Worcestershire  Electrical  Power  Company,  £270,000  ;  and 
Yorkshire  Electric  Power  Company,  £182,000. 

An  inquiry-  was  held  at  Keighley  last  week  into  the  Coqioration's 
application  for  sanction  to  borrow  £72,773  for  electricity  purposes.  Of 
that  .sum  £39.773  had  already  been  expended  on  mains, services,  machi- 
nery and  extensions  of  buildings,  and  £33,000  was  needed  for  new  expen- 
diture. Details  of  the  expenditure  having  been  given,  the  Inspector 
called  attention  to  a  letter  from  the  L.G.  Board  written  in  1915  directing 
that  if  the  Council  decided  to  raise  a  loan  they  should  make  application 
in  the  usual  way.  In  October,  1916,  the  Council  asked  for  a  loan  of 
£2,000,  but  they  appeared  to  have  then  spent  more  than  they  were  asking 
for.  As  to  sinking  fund,  no  provision  seemed  to  have  been  made. 
Interest  was  now  higher  than  it  was  four  years  ago.  He  also  referred  to 
an  arrangement  with  the  contractors  for  the  payment  for  a  turbo- 
alternator  by  instalments.  But  now  it  was  shown  to  have  been  paid,  not 
by  instalments,  but  by  overdraft — a  sjjcnding  of  money  without  notice. 
The  inquiry  wan,  therefore,  adjourned  until  some  time  in  August  for  the 
production  of  adequate  particulars  asto£46.000of  the  amount  applied  for. 
At  a  conference  of  representatives  of  local  authorities,  large  power  usirs 
and  steelandiron  works  in  the  KvRNE.ss  and  ^'ouTH  Cumberl\nd  area  it 
was  decided  to  fonn  a  committee  to  deal  with  the  subject  ot  electricity 
supply. and  to  prepareaschemciirnlcr  I  he  Electricity  (Supply)  Bill. 

Mr.  H.  P..  Burnett  (borough  oicttric.al  engineer,  Barrow)  explained  at 
some  length  a  number  of  the  clau.ses  in  the  Bill  and  their  probable  effect 
upon  the  supply  of  electricity  in  the  district.  He  also  referred  to  the 
utili.sation  of  water-power,  waste  heat  and  waste  gases.  On  his  .sug- 
gestion, a  Provisional  Supply  t'ommittce,  composed  of  one  representative 
of  each  of  the  following,  was  appointed  :  Barrow  Corporation,  Ulverston, 
Dalton.  Millom  and  Grange  Urban  Councils,  and  Ulverston  and  Bootle 
Rural  Councils  ;  the  Wimlermere  &  District  Electricity  Su|)])ly  Company; 
Messrs.  Vickers,  Barrow  Hematite  Steel  Company  and  the  Fumcss 
Railway  Company  (as  large  power  u.sers) ;  the  Millom  &  Askam  Hematite 
Iron  Company,  North  Lonsdale  Iron  &  Steel  Comiiany  and  Kennedy 
Bors.,  with  one  representative  of  labour 


Electric  Traction. 

East  Ham  CJorporation  has  received  sanction  to  borrow  £10,230  for 
six  tramcars. 

Accrinoton  Tramways  Committee  proposes  to  purchase  two  double- 
deck  and  two  single-deck  bogie  tramcars. 

Redditch  Urban  Council  has  applied  for  sanction  to  a  loan  of  £1,250 
for  an  electric  vehicle  for  refuse  collection. 

Salford  Tramways  C'omraittee  has  decided  to  convert  the  majority  of 
their  uncovered  deck  cars  into  the  closed-in  type. 

Edmonton  Urban  Council  has  asked  the  L.  G.  Board  to  authorise  a 
loan  of  £10,000  for  the  purchase  of  electric  dust  carts. 

York  Corjwration  will  adopt  the  trackless  trolley  system  of  traction  in 
the  Heworth  district,  where  extensive  building  developments  are  pro- 
jected. 

Paisley  Council  is  opposing  the  Paisley  &  District  Tramway  Com- 
pany's application  to  the  Board  of  Trade  for  powers  to  increase  their 
fares. 

The  Board  of  Trade  has  extended  for  one  year  from  Aug.  18,  1919. 
the  period  limited  by  th^?  Northampton  Corporation  Act,  1911,  for 
constmction  of  tramways  and  acquisition  of  lands. 

The  Board  of  Trade  has  also  extended  for  one  year  from  Aug.  17, 
1919,  the  time  limited  by  their  Order  dated  May  15, 1918, for  purchases 
of  lands  authorised  by  the  Metropolitan  Di-strict  Railway  Act,  1912. 

In  the  next  Swansea  Corporation  Bill  power  will  be  sought  to  construct 
a  tramway  from  the  Cross,  Morriston,  to  Skewen,  to  ran  motor  omnibuses 
within  and  without  the  borough ,  &c. 

On  the  past  year's  working  of  the  Kirkcaldy  municipal  tramways 
there  was  a  surplus  of  £2,329,  but  a  deficit  of  £875  on  the  electric  supjjly 
dept.     The  traffic  revenue  increased  by  £6,697  over  1917-18. 

A  Select  Committee  of  the  House  of  Lords,  presided  over  by  tlie  Duke 
of  Northumberland,  has  passed  the  Birmingham  Corporation  Tramways 
Bill,  and  adjusted  the  clause  with  regard  to  the  variation  of  the  route 
of  the  Selly  Oak-Northfield  tramway  through  Sir  John  Middlemore's 
estate. 

Mr.  W.  Chamberlain,  general  manager,  Oldham  Corporation  tramways, 
was  one  of  the  selected  applicants  for  the  post  of  manager  of  the  Hull 
tramwaj's,  but  on  condition  of  his  withdrawal,  the  Special  Salaries'  Com- 
mittee recommend  the  Council  to  increase  his  salary  from  £450  to 
£700,  rising  in  two  years  to  £800. 

In  reply  to  a  question  in  the  House  of  C'ommons,  Sir  A.  Geddes  states 
that  he  has  no  power  to  compel  London  railway  companies  to  consider 
the  question  of  the  electrification  of  those  lines  which  serve  suburban 
areas.  The  question  of  the  extension  of  electric  traction  on  railways 
will  no  doubt  be  a  matter  for  the  early  consideration  of  the  Ministry  of 
Ways  ani  C3mm\mications. 

Halifax  Corporation  celebrated  the  21st  anniversary  of  the  intro- 
duction of  electric  tramways  on  the  30th  ult.  At  present  there  are  37iJ 
route  miles  of  line,  of  which  nearly  14  miles  are  outside  the  borough.  The 
power  to  ran  trackless  trolley  cais  to  Stainland  and  Wainstalls  will  be 
exercised  in  the  near  future.  The  total  capital  expenditure  is  £423,532, 
and  the  outstanding  debt  is  £246,358. 

Rochdale's  application  for  permission  to  borrow  £5,500  for  expen- 
diture on  the  electricity  mains  and  services  has  been  sanctioned  by  the 
L.G.  Board.  The  Board  also  agreed  to  the  borrowing  of  other  sums  of 
£35,000  tor  mains,  £27,000  for  transformers  and  £800  for  buildings,  on 
condition  that  the  Board  of  Trade's  consent  for  the  overhead  wires  is 
obtained. 

The  extension  of  the  tramway  system  of  the  town  is  to  be  the  subject  of 
a  special  meeting  of  the  Burnley  Council.  The  original  proposals  would 
have  included  an  expenditure  on  new  track,  cables,  cars.  &c.,  and  street 
widenings,  of  nearly  a  quarter  of  a  million,  but  the  Tramways  Com- 
mittee ha ;  now  decided  in  favour  of  motor- buses.  The  proposed  new 
routes  would  have  meant  the  addition  of  five  miles  of  track. 

On  the  occasion  of  the  celebration  of  the  silver  jubilee  of  the  Glasgow 
tramways  last  week,  the  Tramways  Committee  arranged  for  an  insjiection 
of  the  department's  works  at  Coplawhill.  During  the  visit  reference 
was  made  by  the  general  manager  (Mr.  James  Dalrymple)  to  the  recent 
order  for  .l.l'ldO  tons  of  American  rails.  He  said  the  British  rail-makers 
at  Middli-^lirnugh  had  been  on  strike  for  five  weeks,  and  though  the 
de])artni(nl  iuul  saved  nearly  £10,000  by  giving  the  contract  to  America, 
it  was  not  altogether  a  question  of  price.  British  makers  could  not 
begin  delivery  till  October,  so  that  if  they  had  accepted  British  rails 
they  could  not  have  done  any  more  renewals  at  present.  The  Americans 
promised  delivery  in  July,  and  the  department  wanted  to  go  on  with  the 
work  of  renewal*.  On  returning  to  the  city,  the  comjjany  were  enter- 
tained to  luncheon  in  the  Banqueting  Hall  of  the  Municipal  Buildings. 
(_!ouncillor  Kelly,  convener  of  the  committee,  presided,  and  in  reply  to 
the  toast  of  "The  Tramways  Department,"  said  the  history  of  the 
tramways  during  the  last  25  years  was  a  magnificent  record.  They 
had  given  the  jjublic  the  finest  tramway  service  in  Great  Britain,  and 
they  had  carried  them  at  the  lowest  possible  fares.  No  increase  in  fares 
had  been  made  during  the  war,  but  he  regretted  even  with  the  increased 
revenue  that  they  had  enjoyed  since  the  beginning  of  the  financial 
year  they  were  not  jiaying  working  expenses — due  to  the  increased  cost 
of  materials  and  higher  wages.  The  committee  had  many  schemes  in 
hand  ;  they  had  power  to  constract  new  sections  and  they  had  other 
sections  majjped  out. 
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Miscellaneous. 

The  cable  ship  '■  Stejihan,"  which  fcimierlv  belonged  to  the  Deutsch 
Atlantisehe  Teleeraphen  Gesellschaft,  and  now  at  Devonport,  is  to  be 
taken  over  from  the  United  States  by  the  Eastern  Telegraph  Company. 

The  men  employed  by  the  Soithexd  electricity  works  and  tramways 
have  struck  for  the  London  rates  of  wages.  The  electrical  engineer 
(Mr.  R.  Birkett)  maintained  until  Wednesday  a  supply  of  electricity 
with  the  aid  of  a  few  loyal  men  and  some  outside  assistance. 

In  connection  with  the  epoch-making  flight  of  the  R.34  naval  airship 
from  Britain  to  America — the  first  airship  to  cross  the  Atlantic — it  is 
interesting  to  note  that  the  Sunbeam  engines  were  equipped  with  B.T.-H. 
magnetos,  all-British  in  design  and  construction. 

The  annual  Spokts  of  the  General  Electric  Company  took  place  on  the 
28th  ult.  at  Heme  Hill,  and  the  programme  of  37  events  was  successfully 
carried  out.  The  inter-branch  -J-mile  relay  race  for  the  Hugo  Hirst 
Challenge  Cup  was  won  by  the  London  office  team,  with  Witton  works  a 
goofl  secojid.  The  head  office  won  the  Fletcher  Challenge  Cup  for  the 
London  inter-departmental  relay  race  and  the  Railing  Challenge  Cup 
for  the  London  office  tug-of-war :  and  the  Osram-Robertson  works  won 
the  Byng  Challenge  Cup  in  the  tug-of-war.  The  jirizes  were  distributed 
by  Jlrs.  Hugo  Hirst.  A  militarj-  band  performed  in  the  afternoon  and 
-concert  artistes  in  the  evening.     Over  800  spectators  were  present. 

The  AsxuAL  Sports  of  the  Sterling  Athletic  and  Social  Club  (Sterling 
Telephone  «&  Electric  Company,  Ltd.)  took  place  on  the  28th  ult.  at 
Dagenham.  In  the  event  for  associated  companies  there  was  a  big 
•contijigent  of  athletes  from  the  Chelmsford  Works  of  Messrs.  Marconi's, 
.and  the  employees  of  several  more  or  less  neighbouring  firms,  including 
Jlessrs.  Fuller  &  Company,  Fraser  &  Company.  L'nion  Cable  Company, 
Koneo  and  Williams  &  Company  also  had  invitations  to  comj)ete  in 
several  of  the  principal  events,  the  number  of  entries  from  them  exceed- 
ing .'lOO.  The  prizes  were  i)rescnted  by  Mis.  Guy  Bumey,  wife  of  the 
club's  president.  ;  and  Mrs.  Bumey  also  distributed  the  medals  presented 
by  the  Sterling  Telephone  &  Electric  Company.  Ltd.,  to  the  famous 
-aiid  all-victorious  Sterling  Ladies'  Football  Team  amidst  great  en- 
thusiasm.    There  was  a  large  number  of  spectators. 

A  soiree  was  held  in  M.^xchester  College  of  Technology  on  the  4th 
inst . ,  when  there  was  an  interesting  exhibit  of  the  work  done  in  the  various 
departments  of  the  College.  About  800  persons  attended,  representing 
Manchester  City  Council,  the  University  and  local  commercial  and 
industrial  firms.  In  order  to  have  a  permanent  and  comjiletc  recoid  of 
work  done  in  the  Manchester  district  arrangements  are  being  made  for 
making  a  collection  of  examples  of  all  the  war  products  of  the  district. 
With  the  co-operation  of  the  Manchester  and  District  Armaments  Output 
Committee  and  through  the  generosity  of  a  large  number  of  firms  a  good 
deal  of  progress  has  already  been  made.  A  large  number  of  valuable 
exhibits  have  been  received  and  are  exhibited  in  the  corridors  of  the 
College  and  in  the  Council  Chamber.  The  Exhibition  will  tie  per- 
jnanently  kept  in  the  Sculpture  Hall  when  the  hall  will  be  available. 

With  the  passing  of  "  Dora  "  and  the  removal  of  the  censorship,  light 
is  gradually  being  thrown  upon  the  work  of  the  various  branches  of  H.M. 
Army  during  the  war.  The  Tank  Corps  formed  that  part  of  the  Amiy 
which  made  victory  over  the  Germans  possible.  Since  the  Battle  of  the 
.Somme  almost  everj-one  has  known  something  more  or  less  accurate 
about  the  Tanks — how  they  arc  driven,  built,  &c. — but  it  is  only  now  that 
details  of  the  internal  economy  are  permitted  to  be  spoken  of.  The 
lat-,-;t  type  of  tank  weighs  approximately  33  tons,  and  is  driven  by  a 
jjowcrful  petrol  motor  operating  endless  "  caterjiillar "  tracks,  the 
course  of  the  tank  being  directed  by  the  relative  sjieed  of  the  tracks  To 
govern  the  speed  of  the  tracks  use  was  made  of  a  friction  band  attached  to 
■differential  gears  driving  the  tracks.  From  the  finst,  Ferodo  friction 
linings  were  employed  as  the  fabric  friction  surface  for  the  brakes  and 
clutches  of  the  tanks  used  by  the  British  and  Allied  armies,  and  it  has 
earned  the  high  approval  and  confidence  of  those  who  know  its  full  value 
Ijy  continual  experience.  Messrs.  Herbert  Frood  &  Company  have  re- 
<eive;l  from  tank  officers  testimonials  to  the  excellence  of  Ferodo  lining. 

Business  Items. 

Mr.  Edward  Ingram  Hill,  adverti.-ing  expert,  has  removed  from 
"Wimbledon  to  29,  Ludgate-hill.  London.  E.C.4. 

John  Cuthbert  Lee  and  Thos.  Raffles  Walker,  electrical  engineers, 
Orraskirk  and  Liverpool,  have  dissolved  jjartnership.  Debts  by  Mr. 
■Walker,  who  continues  the  business  as  Lee  &  Walker. 

Tenders  are  invited  by  July  18  for  the  purchase  of  a  quantity  of 
Maoxetos.  Detailed  list  from  the  Director  of  Publicity,  Ministry  of 
^lunitions,  Whitehall-place,  S.W.I. 

Messrs.  Fuller,  Horsey,  Sons  &Cassell  will  sell  by  tender  in  lots  some 
sur])lus  machinery  and  tools,  including  electric  generating  sets,  suction 
■gas  jjlant,  a  numbei;  of  furnaces,  &c.  Tenders  must  be  delivered  at  the 
auctioneers'  offices,  11,  Billiter-street,  E.C,  by  4  p.m.   July  15. 

Lieut.  B.  Sleath  (O.C.  4th  and  16th  E.M.R.U.'s),  who  has  been 
mentioned  in  General  Allenby's  latest  despatch  for  services  in  con- 
nection with  the  operations  in  Palestine  last  September,  was  one  of 
the  representatives  of  Chamberlain  &  Hookham.  Ltd.,  before  the  war. 
and  his  many  friends  will  Ije  glad  to  leam  that  he  hopes  to  resume 
his  duties  veiy  shortly. 

Messrs.  John  Birch  ■&  Company,  Ltd.,  export  engineers,  of  London, 
have  undertaken  the  overseas  agency  of  William  Beardmore  &  Com- 
pany. The  Beardmore  workshops  are  rapidly  being  converted  from 
"war  to  peace  production  of  metals  and  machinery'  for  distribution 
"throughout  the  world,  and  the  extensive  Birch  organisation  is  being 
^further  developed  to  meet  these  new  requirements. 


Appointments  Vacant. 

A  charge  engineer  is  required  at  the  Torquay  electricity  works.  Appli- 
cations to  the  town  cl^rk,  Mr.  Fredk.  S.  Hex,  by  19th  inst. 

An  assistant  electrical  engineer  is  required  for  the  Welsh  Metropolitan 
War  Hospital,  Whitchurch,  near  Cardiff. 

Plymouth  Corporation  require  a  tramways  manager.  Salary  £700 
per  armum,  rising  to  £800.    Applications  to  the  Town  Clerk  by  July  23. 

A  works  electrician  is  required  for  the  maintenance  of  rotary  con- 
verter plant,  d.-c.  motors,  &c.  Applications  to  the  Manager,  Sewage 
Disposal  Works.  Huddersfield. 

The  Ministry  of  Pensions  require  instructors  in  electrical  and  mecha- 
nical engineering  for  the  Hayes  and  Blackpool  Training  and  Treatment 
Centres.  Salaries  from  £350  to  £4.50.  Applications  by  July  I'}  to  the 
Secretary.  Ministry  of  Pensions  (Treatment  Training  Branch),  Thorney 
House,  Smith-sfiuare,  Westminster,  S.W.I. 

A  principal  lecturer  in  electrical  engineering  is  required  at  the  Gold- 
smiths' College,  University  of  London.  Commencing  salary  £150  to 
£240  per  annum,  rising  by  £15  increments  to  £300  and  then  by  £10  to 
£400.  A  war  bonus  of  £39  will  also  be  paid.  Applications  to  the  Acting 
Warden  by  July  17. 

Dublin  Technical  Education  Committee  require  a  head  teacher  of 
physics,  electrical  engineering  and  wireless  telegraphy  (£500.  plus  war 
bonus  £60  and  £150  as  headmaster  of  Kevin-street  Technical  Institute), 
£3.50  (plus  war  bonus  £60),  rising  to  £4.50.  Applications  to  the  Secretary 
by  July  18. 

Newcastle-upon-Tjnie  Education  Committee  invite  applications  for 
the  appointment  of  head  of  the  electrical  engineering  department  of 
the  Rutherford  Technical  College.  Salary  £500  per  annum.  Applica- 
tions On  forms  to  be  obtained  from  the  Director  of  Education  (Mr.  Percival 
Sharp),  must  be  returned  by  July  15. 

The  following  appointments  are  vacant  at  the  Northampton  Poly- 
technic Institute  :  Instructor  in  mathematics  and  physics  (£250  per 
annum),  demonstrator  and  assistant  lecturer  in  mechanical  engineering 
(£250),  drawing  office  instructor  and  assistant  lecturer  in  mechanical 
engineering  (£250),  demonstrator  in  the  optical  laboratorj-  (£24tt). 
demonstrator  and  assistant  lecturer  in  the  technical  chemistry  depart- 
ment (£240).  and  an  instructor  and  demonstrator  in  the  electrical  and 
physical  laboratories  (£200).  Applications  to  the  Principal,  Dr.  R. 
Mulliueux  Walmsley.  by  Jul}-  15. 

Tenders  Invited  and  Accepted. 

NrxE.iTOX  Corjjoration  require  tenders  by  July  15  for  1,350  yds. 
0-6  M-  0-1  by  0-0  three  core  paper-insulated  feeder  cable,  &c. 

Grimsby  Corporation  require  tenders  by  first  post  July  14  for  supply 
of  water  softening  plant,  feed  tank,  and  electrically  or  steam  driven 
boiler  feed  pump.     Specifications  from  the  Borough  Electrical  Engineer. 

Tenders  are  invited  for  the  supply  and  erection  of  three  electric  travel- 
ling gantry  cranes  at  Belfast  Harbour.  Specification  from  the  Harbour 
Engineer,  and  tenders  to  the  Secretarj-  by  July  30. 

Birkenhead  CUiardians  require  tenders  by  noon  July  28  for  the 
installation  of  internal  telephones  at  their  institutions.  Specifications 
from  the  Clerk,  Conway-street,  Birkenhead. 

Launceston  (Tasmania)  City  Council  i-equire  tenders  by  3  p.m. 
July  28  tor  the  supply  and  erection  of  battery  reversible  booster,  switch- 
gear,  &c.     Specification,  &c.,  from  the  City  Electrical  Engineer. 

Bedford  Corporation  invite  tenders  for  the  erection  of  buildings> 
and  the  supply  of  electric  motors,  coal  conveyor,  runaway  and  chutes,  &c. 
Specifications  from  Mr.  R.  W.  L.  Phillips,  and  tenders  to  the  Chair- 
man of  the  Electricity  Committee  by  noon   July  21. 

REDDircH  LTrban  District  Council  invite  tenders  for  high-pressure 
steam,  exliaust  and  water  circulating  piping.  Specifications,  &c.,  from 
the  consulting  engineers  (Messrs.  Handcock,  Dykes  &  Trotter),  11, 
Victoria-street,  London,  S.W.I,  and  tenders  to  the  clerk  to  the  Council 
(Mr.  G.  W.  Hobson)  by  noon  July  28. 

Durban  (Natal)  Corporation  require  tenders  for  the  supply  and  deli- 
ven,-.  c.i.f.,  of  a  quantity  of  Telephone  Underground  Cables.  Specifica- 
tions from  Messrs.  Webster,  Steel  &  Company.  5.  East  India-avenue, 
Leadenhall-street,  London,  E.C.  3,  to  whom  tenders  arc  to  be  sent  hv 
Aug.  1.  

Birkenhead  Coqioration  has  placed  an  order  with  W.  T.  Henley's 
Telegraph  Works  Company,  at  £864. 

Gl.asgow  Tramways  Committee  has  placed  an  order  with  the  United 
States  Steel  Company  for  the  supply  of  5.000  tons  of  tramway  rails  at 
£17.  9*.  per  ton.     Tli?  lowest  British  tender  was  £19.  13s.  per  ton. 

Watford  Urban  Council  has  accepted  the  tender  of  the  Bnish 
Electrical  Engineering  Company  for  a  Ljungstrom  turbo-alternator  at 
£13.420.  and  with  F.  &  A.  Parkinson  for  motors  at  £300. 

Bankruptcies  and  Liauldations. 

An  order  for  the  winding-up  of  Connolly  Brothers,  Ltd.,  was  made  in 
the  High  Court  of  Justice  on  July  I. 

The  Oulton  Broad  Electricity  Company.  Ltd.,  is  being  wound  up 
voluntarily.  The  Company  has  entered  into  an  agreement  for  the 
transfer  of  certain  of  its  assets  and  jiowers  to  Lowestoft  Coq)oration. 
Claims  against  the  Company  must  be  sent  to  the  liquidator,  Mr.  A. 
Ciarratt,  at  Suffolk-chambers.  Lowestoft, 
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Companies'  Reports,  &c. 

The  directors  of  the  Braziuax  Tractios,  Light  &  Power  Company 
have  declared  a  quarterly  dividend  of  IJ  per  c?nt.  on  the  preference 
shares. 

Mr.  L.  A.  Waldron  ha.s  been  appointed  chairmen  of  the  Board  of  tlio 
DfBLix  United  Tramway  Company.  Ltd.,  and  Capt.  W.  L.  Muipliy 
h.TS  been  cit-cted  to  a  sect  on  the  Board. 

The  directors  of  the  Anglo-American  Telegraph  Company  have 
decided  to  declare  an  interim  dividend  for  the  quarter  ended  June  of  15s 
per  cent,  on  the  ordinary  stork  and  £1.  10s.  per  cent,  on  the  preferred 
stock. 

The  directors  of  Veritys  Limited  have  declared  a  dividend  of  7  per 
cent,  per  annum  (7s.  per  share)  on  the  preferred  ordinary  shares  for 
tl  e  half-year,  making  7  per  cent,  for  tVe  year.  A  sum  of  £1,000  has  been 
placed  to  reseive  against  debts  and  £2,7(59  for  depreciation. 

Extraordinari-  general  meetings  of  the  shareholders  of  the  Adelaide 
Electric  tSrppLY  Company  were  held  on  the  1st.  when  a  resolution  was 
passed  providing  for  the  increase  of  capital  to  £1,000,000  bj'  the  creation 
of  250,000  "  A  "  cumulative  preference  shares  of  £1  each. 

The  accounts  of  the  North  JIetropolitan  Electrical  Power 
PiSTRiBUTiox  Company,  Ltd.,  for  1918  show  a  net  revenue  (after 
providing  for  debenture  interest,  &c.,  and  £1,000  for  renewals)  of  £1,712, 
and  including  £157  brought  foiwr.rd,  the  available  sum  is  £1,869,  out  of 
which  £1,000  has  been  placed  to  reserve,  making  £9,962,  leaving  £869 
to  be  carried  forward. 

The  profit  of  the  Arbroath  Electric  Light  &  Power  Company'  for 
1918  was  £2,977,  to  which  had  to  be  added  £291  brought  forward.  After 
paying  inter-st  and  preference  dividend  the  balance  is  £2,415.  The 
directors  propose  to  place  £1.000  to  reser^-e  and  renewals,  and  to  pay  a 
dividend  of  5  per  cent,  on  the  ordinarj'  shares,  leaving  to  be  carried 
forward  £612. 

It  was  annoimced  at  the  recent  meeting  of  the  Northern  Explor- 
ation Comp.\ny  that  important  deposits  of  asbestos,  molybdenum, 
zinc,  iron  and  other  metals  had  been  discovered  in  the  company's  pro- 
perties at  Spitzbergen.  The  chairman  (Mr.  F.  L.  Davis)  said  that. 
given  electric  coal  cutters,  conveyors  and  other  appliances,  their  output 
of  coal  could  be  greatly  increased.  The  JIarconi  Company  was  erecting 
a  wireless  station  at  King's  Bay,  Recherche  Bay  and  Lowe  Sound. 

The  total  revenue  of  the  Woking  Electric  Supply  Company,  Ltd.. 
for  1918  was  £28,183,  and  after  payment  of  expenses,  debenture  interest. 
preference  dividend,  &c..  the  balance  is  £1,826,  of  which  £1,000  has  been 
placed  to  renewals  funel,  anet  £540  carried  forward.  There  are  2,227 
consumers,  compared  with  1,901  in  1913,and  the  equivalent  connections 
143,490  8  c.p.  against  88,143. 

The  gross  income  of  the  Anglo-Portuguese  Telephone  Company, 
Ltd.,  for  1918  was  £103,957,  against  £99.507  in  1917,  and  the  gross 
profit  £27,071.  against  £25,617.  Afterpayment  of  tax,  interest,  &e.,  and 
adding  £10,000  to  renewals  fund,  the  amount  available  (including  £7,092 
brought  forward)  was  £17,207,  against  £16,092.  The  directors  recom- 
mend a  further  dividend  of  3  per  cent.,  making  6  per  cent,  for  the  year, 
carr\-ing  forward  £8.207.  The  actual  loss  on  remittances  amounted 
approximately  to  £17,3.54,  against  £22,000  for  1917. 

At  extraordinary'  and  separate  meetings  of  the  preference  shareholders 
of  the  Barn-sley  &  District  Electric  Tb.\ction  Company  yesterday 
(Thursday),  resolutions  were  passed  to  change  the  name  of  the  company 
to  the  Bamsley  &  District  Traction  Company,  Ltd.,  to  divide  each  of  the 
exi.sting  ordinarj-  and  preference  shares  of  £5  each  into  five  shares  of  £1 
each,  to  alter  the  rights  of  the  six  per  cent,  cumulative  preference  shares 
to  a  non -cumulative  dividend  of  7  per  cent.,  and  to  increase  the  capital 
to  £100,000  by  the  creation  of  25,000  new  preference  and  25,000  new 
ordinary  shares  of  £1  each. 

At  the  meeting  of  the  Imperial  Tramways  Company  last  week  the 
chairman  (Mr.  S.  White)  said  that  in  regard  to  the  Middlesbrough, 
Stockton  ami  Thomaby  Electric  Tramways,  which  the  company  owned 
and  managed,  the  threes]  Corporations  interested  had  deeded  to 
purchase  the  portirms  of  the  lines  in  their  several  townships.  The  next 
stage  would  be  to  secure  an  agreement  as  to  the  valuation,  and  the  price 
to  be  paid  for  the  undertaking.  The  valuation  would  be  based  upon 
what  it  would  cost  to  establish  it  at  the  jireseiit  time,  with  allowance 
only  for  dejireciation.  The  report  was  adojjted  and  a  dividenel  of  4  per 
cent,  was  declared. 

The  gross  receipts  of  the  Anglo-Argentine  Tramways  Company, 
Ltd.,  for  the  year  191S  were  £3,012,821,  and  the  working  expenses 
£2,375,564.  Adding  intere'sts  on  investments  and  deposits,  &c.,  and 
balance  from  1917  (£67,990),  and  deducting  annuity  to  City  of  Buenos 
Ayres  Tramways  Company,  interest  and  sinking  funds  on  debenture 
stocks,  &c.,  the  balance  is  £83.043,  which  it  is  proposed  to  carry  forward. 
Having  regard  to  the  abnormal  cost  of  fuel  and  the  uncertainty  of  the 
outlook,  the  directors  regret  they  are  not  yet  justified  in  recommending 
the  payment  of  any  dividend  on  the  preference  share-s.  The  traffi'J 
receipts  for  the  year  amounted  to  £2.909,376,  an  increase  of  £209,132 
over  1917,  the  number  cf  passengers  carried  being  349,286,338  again.st 
324.231,620.  The  abnormal  ce)st  of  fuel  is  les-jionsible  for  an  additional 
expenditure  of  £245.9.59  for  electric  enerey  compared  with  1917.  Mr. 
William  .Morris,  of  Messrs.  Ashurst  Morris,  Ciisp  &  Co.,  has  been  elected 
to  a  seat  on  the  board. 

The  RANGfWN  ELEe-TBic  Tramways  &  SVpply  Company  states  that 
a  revised  agreement  with  Rangoon  Municipal  Committee  for  public 
lighting  has  been  signed.  The  gross  profits  for  1918  were  £77,661,  and 
with  transfer  fees  and  interest  (£2,912)  the  totpl  Is  £80,573.  Deducting 
debenture  interest  (£12,457),  provision  for  redemption  of  4.1  per  cent. 


debenture  stock  (£7,320),  depreciation  (£1,753),  renewals  account  (£12.500 
and  special  reserve  for  eables,  <&c.  (£12,50(1),  net  profit  is  £24,039,  which, 
with  £4,258  brought  forward,  makes  £28,297.  The  year's  preference 
dividend  absorbed  £15,000,  and  a  dividend  <jf  5  per  cent,  on  the 
ordinary  has  been  declaied,  and  £4,447  cairitd  forwarel. 

At  the  recent  meeting  last  week  the  chairman  (Sir  f.  W.  R.  Fryer) 
said  the  improvement  in  the  returns  from  the  tramway  senice  continueel 
to  show  healthy  expansion.  During  the  past  yearthe  cars  travelled 
63,112  miles  and  carried  34-75  more  jjassengers  than  they  did  in  1917, 
resulting  in  an  increase  in  gross  receipts  of  Rs.  1,67,427.  The  time  hacl 
arrived  when,  in  view  of  the  expansion  of  the  city  of  Rangoon,  it  became 
the  duty  of  the  board  to  extend  the  tramway  system.  Arrangements 
were  in  hand  for  considerable  extensions  of  the  tramway  system  as  the 
necessary  materials  became  available.  The  returns  from  the  supply  of 
energy  for  lighting  and  power  continued  to  show  a  healthy  increase, 
which  had  only  been  limited  by  the  want  of  additional  machinerj-  ; 
this  was  now  ready  for  dispatch  to  Burma. 

At  the  annual  meeting  of  Crompton  &  Comp.^nv,  Ltd.,  on  Friday  last, 
Mr.  A.  A.  Campbell  Swinton  (chairman),  who  presided,  said  that  when 
the  accounts  were  made  up  to  March,  1918,  the  liability  of  the  company 
for  excess  profits  duty  was  not  settled,  anel  £61,549  was  carried  foiward 
subject  to  war  taxation  for  three-years.  They  had  been  able  finally  to 
settle  with  the  authorities  for  a  sum  of  £35,520.  After  providing  for  this 
and  other  items,  they  had  an  available  profit  of  £38,828,  an  increase  of 
over  £11,000  compared  with  1917.  During  the  second  half  of  the  year 
the  profits  had  been  favourably  affected  by  the  reduction  in  special 
war  work,  with  a  consequent  increase  in  output  of  their  standard 
machines  ;  in  fact,  they  were  making  better  profits  since  the  war  ceased 
than  they  did  during  the  war.  The  demand  for  the  company's  manu- 
factures was  still  increasing.  New  extensions  to  the  works  weie  in  hand, 
and  would,  he  hoped,  be  ready  in  the  latter  part  of  the  year.  At  the 
meeting  in  February  last  it  was  re.solveel  to  increase  the  capital  from 
£221,007  to  £500,000",  £24,000  to  be  new  preference  shares  reserved  for  the 
employees,  and  the  balance  of  £254,993  to  be  £1  ordinary  shares.  Messrs. 
Sir  W.  G.  Armstrong,  Whitworth  &  Company  had  eifiered  to  subscribe  for 
250,000  of  those  ordinary  shares  at  par,  on  the  cemelit  ion  that  two  of  their 
directors  should  be  elected  on  the  board  of  the  company.  The  new 
directors  were  Mr.  Saxton  Noble  and  Sir  (Jlj-nn  Hamilton  West.  The 
report  and  accounts  were  adopted,  and  rcholutions  were  passeel  increasing 
the  number  of  directors  from  eight  to  nine,  and  approving  the  acceptance 
of  the  offer  of  Messrs.  Sir  W,  G.  Armstrong,  Whitworth  &  Company. 

In  the  course  of  his  analysis  of  the  accounts  of  the  United  Electric 
Tramways  of  Monte  Video,  Ltd.,  last  week,  the  chairman.  Sir  Geo. 
Touche,  said  the  gross  receipts  rose  to  £380,000,  which  constituted  a 
record,  being  £20,467  more  than  in  the  previous  year,  and  £6.774  more 
than  the  highest  pre-war  figure  reacheel  in  the  last  full  peace  year.  The 
progress  was  the  more  gratifying  when  account  was  taken  of  the  fact  that 
during  August  anel  September,  1918,  there  was  a  general  strike  in  Monte- 
video, in  which  the  company's  employees  were  involved.  During  the 
year  47,928,606  passengers  were  carried  (increase  of  3,045,086),  although 
the  car-mileage  showeel  a  decrease  of  473,456  miles.  Expenses,  which 
had  reached  £263,189  a  year  ago,  aeivanced  to  £294,945,  an  increase  of 
£31,756,  of  which  more  than  86  per  cent,  was  accounted  for  by  the  cost  of 
fuel.  The  price  of  the  fuel  consumed  averaged  146s.  per  ton,  compared 
with  104s.  7d.  in  the  previous  j-ear.  On  a  consumption  of  13,179  tons 
the  increase  was  eejual  to  £27,399.  The  increase  in  the  cost  of  all  mate- 
rials used  in  connection  with  the  maintenance  of  the  company's  pli-nt.  as 
well  as  a  considerable  increase  in  wages  (operative  during  the  last  two- 
months  of  the  year),  practically  accounted  for  the  balance  of  the  increase 
in  expenses.  The  net  receipts  of  the  Uruguayan  company  were  £85.355, 
compared  with  £96,644,  a  decrease  cf  £11,289.  There  was  a  good  case 
for  an  increase  in  fares,  but  the  authorities  hael  in  no  way  assisted  the 
company  to  meet  the  increasing  burden  of  expenses  and  improve  the  lot 
of  its  employees.  The  net  profit  of  the  London  company  was  £35.584, 
an  increase  of  £8,211,  anel  with  the  amount  brought  forward  there  was  a 
total  of  £48,880.  The  directors  recommended  payment  of  a  dividend  on 
the  cumulative  ]ireference  shares  in  satisfaction  of  the  arrears  for  the 
half-year  to  Se]it.  30,  1917,  and  with  improving  conditions  it  was  ho]!ed 
to  make  increasing  ])ayments  on  account  of  arrears  anel  ultimately  to- 
resume  the  regular  payme-nt  of  current  dividends.  The  directors  entered 
into  negotiations  some  time  ago  for  the  sale  of  the  tramway  unelertaking 
to  the  Government :  tenns  were  provisionally  agreeel,  but  no  bineling 
contract  had  been  entered  into.  Public  opinion  seemed  to  be  mosini;  in 
oppositiem  to  the  nationalisation  of  industries. 

The  twe-nty-thirel  ordinary  general  meeting  of  Callender's  Cahle 
&  CoNSTHUCTTejN  COMPANY,  LTD.,  was  held  em  the  3id  inst.  Sir  J. 
Fortcscue  Flannery,  M.P.  (Chairman),  presieied,  and  after  a  reference  to 
the  great  loss  the  ce)mpany  hael  sustaineel  by  the  eleath  of  Mr.  .James 
Callender.  and  also  by  the  death  of  Mr.  Wm.  Roberts,  the  company's 
agent  and  business  manager  in  Bombay,  went  on  to  describe  the  change 
in  the  company's  works  since  the  signing  of  the  Armistice.  They  hael 
made  the  most  extraordinary  strides  in  adapting  their  weirks  for  ])eace 
occupation.  The  foresight  of  the  management  hael  enabled  them  to 
make  suqirising  ])rogress  in  returning  to  their  peace  manufactures  anel 
in  renewing  their  relations  with  their  ordinary  customers.  During  the 
war  their  works  in  Lancashire  and  Erith  were  exte-nded  very  consieler- 
ably.  To  meet  war  requirements,  new  plant  to  a  very  large  sum  had 
been  installeel.  Much  of  it  was  unsuitable  for  peace  requirements,  and 
they  had  to  get  rid  of  it,  but  other  jiarts  were  capable  of  adaptation. 
In  addition,  they  actually  built  new  works  at  Erith,  which  they  called 
the  Picardy  Works  anel  which  were  erecteel  at  the  urgent  request  of  the 
Government.  Those  works  had  been  occupied  upon  producing  field, 
telephone  cables.  The  scientific  branch  of  their  organisation  had  been  very. 
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busy.  During  the  war  many  problems  arose  which  had  to  be  solved  by 
experiment  and  research,  with  the  result  that  valuable  discoveries  were 
made.  One  of  the  most  important  was  a  cable  of  an  extremely  high 
voltage — what  he  thought  Sir  Thomas  Callender  called  super-voltage — 
which  would  be  an  tconomy,  as  they  believed,  to  those  who  used  it,  and 
which  would,  if  it  were  as  successful  as  they  had  confidence  it  would  be, 
make  a  verj'  great  change  in  the  use  of  electricity  throughout  the  world 
and  very  much  increase  the  demand  for  electrical  appliances  for  most 
commercial  purposes.  The  obvious  advantage  of  that  high-tension  or 
super-voltage  cable  was  so  clear  that  the  company  already  had  more 
demand  for  it  than  they  could  meet.  They  had  booked  orders  of  a  very 
satisfactory  and  hopeful  character  which  they  believed  would  be  very 
profitable  in  the  future.  They  were  faced  with  many  difficulties  in  the 
matter  of  transport,  prices  of  material,  and  particularly  with  regard  to 
labour.  The  continuous  use  of  machinery  in  shifts,  and  a  desire  upon 
the  part  of  the  workers  to  give  some  return  for  the  increased  remuneration 
they  were  receiving,  would  be  the  salvation  of  the  country  as  a  manufac- 
turing countrj'.  The  Chairman  then  dealt  briefly  with  the  figures  in  the 
report  (which  was  abstracted  in  our  issue  of  June  27)  and  concluded  by 
moving  the  adoption  of  the  report  and  accounts 

SirT.  0.  Cali.exder. managing  director,  seconded  the  resolution  and 
endorsed  what  the  Chairman  had  said  in  regaui  to  the  loss  they  had  sus- 
tained in  the  loss  of  his  brother  James,  who  had  been  his  chief  assistant 
in  most  of  the  departments.  He  was  pleased  to  say  they  were  getting 
clear  of  the  control  which  the  Government  had  exercised  over  the  supply 
of  many  materials.  Of  all  the  difficulties  they  had  had,  one  of  the 
greatest  had  been  the  heavy  hand  of  the  Government  upon  them,  and 
though  they  recognised  that  it  was  necessary  during  war,  they  were  now 
anxious  to  get  entirely  clear  of  Government  control,  because  they  were 
convinced  that  no  commercial  business  could  be  efficiently  carried  on 
when  it  was  under  direct  Government  management  or  subject  to  CJov- 
emment  interference.  After  the  Armistice  there  was  a  period  of  great 
slackness.  The  change  from  the  anxieties  of  war  necessarily  brought 
about  difficulties,  unrest,  dissatisfaction  and  curious  views  on  the  part 
of  their  employees.  The  result  was  that  in  the  last  half  of  November 
and  in  December.  1918,  they  did  very  little  real  and  effective  work  ;  it 
was  mostly  clearing  up  their  old  business,  and  therefore  the  results  placed 
before  them  were  really  not  those  of  a  full  year's  work.  Since  then, 
however,  the  horizon  had  cleared  to  a  large  extent.  Those  who  had 
hesitated  to  place  orders  or  to  make  contracts  could  now  see  that  they 
could  go  ahead,  and  the  difficulty  now  was  to  make  satisfactory  arrange- 
ments for  the  execution  of  the  orders.  There  was  a  large  amount  of 
work  in  hand,  and  a  still  larger  amount  in  front  of  them  ;  in  fact,  there 
would  be  great  difficulty  in  doing  all  that  would  be  required  of  them. 
They  were  extending  their  plant  ready  for  the  super-tension  work  which 
was  going  to  make  a  considerable  difference  in  the  country.  a,nd  they 
were  finding  now  that  the  heavy  expense  which  for  many  years  they  had 
lavished  on  their  research  department  was  now  bringing  forth  some 
useful  results  and  would  probably  repay  its  cost  over  and  over  again. 
With  regard  to  labour,  the  cable  hands  were  now  settling  down  and 
working  satisfactorily,  but  in  the  engineering  department  things  were 
not   so   satisfactoiy.       There  was  there  a  greatly  diminished  output,. 

The  report  and  accounts  were  adopted  and  the  dividends  approved. 
Mr.  C.  H.  McEuen  was  re-elected  a  director. 

The  directors  of  the  Gre.\t  Northekx  Telegraph  Company,  Ltd., 
state  that  the  two  Frr^nco-Danish  cables  and  one  of  its  Anglo-Danish 
cables,  as  well  as  the  cr.bles  connecting  Denmark  with  Russia,  remained 
interrupted  during  the  whole  of  1918.  The  repairs  of  the  first  three 
cables  will  not  be  possible  until  the  seas  have  been  clecred  of  mines, 
but  there  is  little  prospect  of  mine-sweeping  being  completed  at  an  early 
date.  The  two  cables  between  Denmark  and  Libau  were  repf.ired  at  the 
beginning  of  the  year,  but  it  has  not  yet  been  possible  to  repair  the 
cable  connecting  the  letter  plfjce  with  Petrograd.  As  regf  rds  the  re- 
maining cables  of  the  Company,  seven  breaks  occurred  in  five  cables  in 
Europe,  whilst  33  breaks  occurred  in  eight  of  the  cables  in  the  Fe.r  East. 
The  cable  steamer  in  Europe,  "  H.  C.  Orsted,"  was  occupied  for  39  days, 
11  of  which  were  for  the  account  of  other  administrations.  In  the  Far 
East,  the  "  Store  Nordiske  "'  and  the  "  Pacific,"  were  engp.ged  for  203 
days,  inculding  101  days  for  other  administrr.tions  or  companies.  The 
Wladiwostock  and  Kiachat  routes  were  still  able  to  take  a  .small  share 
in  the  transmission  of  correspondence  between  Europe  and  the  Far 
East  in  the  early  part  of  the  yef.r.  Both  routes  were,  however,  com- 
pletely closed  in  April  1918  when  rll  telegraphic  communication 
between  Western  Europe  and  Ri;ssia  over  the  company's  cables  was 
suspended.  All  telegraphic  connection,  e.\cept  by  wireless,  between 
Central  Russia  and  the  outside  world  has  been  interrupted  since  April 
last  year.  In  July  last  year  permission  was  obtained  for  the  Danish 
staff  to  resume  the  working  of  the  cables  rt  Petrogrp.d.  Many  circum- 
stances made  it  impossible  at  the  time  to  re-establish  any  telegraphic 
connection  with  Petrograd,  and  since  then  conditions  there  have  de- 
veloped in  such  a  manner  as  to  necessitate  the  reiiatriation  of  the  Danish 
staff,  with  the  exception  of  a  few  volunteers.  In  May  1918  the  Company 
was  able  to  conclude  an  agreement  with  the  p'innish  'Government  and  to 
open  its  own  telegraph  office  at  Helsingfors.  The  traffic,  at  first  very 
small,  has,  however,  developed  satisfactorily.  Last  November  the 
Company  wa^  able  to  re-open  communication  with  E-5thonia  ^^a  Helsing- 
fors, whilst  in  Januaiy  last  through  the  repair  of  the  two  cables  between 
Denmark  and  Libau.  telegraphic  intercourse  was  re-established  between 
Latvija  and  the  outer  world.  At  the  same  time  the  cable  office  at  Libau 
was  re-opened.  Whilst  connection  with  the  Wladiwostock  stp.tion  was 
maintained  through  the  Far  Eastern  cables  during  the  whole  of  the 
year,  Irkutsk  station  was  temporrrih  closed  for  about  a  month.  These 
two  stations  are  at  present  dealing  with  a  rather  considerable  traffic. 


^he  political  situation  in  China  has,  during  the  past  year,  been  anjthing: 
but  peaceful,  but  the  telegraphic  correspondence  has  continued  to 
develop  satisfactorily.  On  June  I  the  Company  attained  the  50th 
armiversary  of  its  foundation,  and  a  urptuity  w?s  paid  to  the  whole  ol 
the  staff.  Remembering  also  that  its  exLstente  is  primarily  due  to  the 
ingenious  invention  of  H.  C.  Orsted,  the  Company  has  placed  at  the 
disposul  of  the  Polytechnic  Section  of  the  Copenhagen  University  about 
£13,900,  the  interest  on  which  is  to  be  applied  preferably  to  research 
work  and  further  development  of  electro-technical  problems. 

The  financial  results  of  the  year  were  satisfactory,  owing  to  the  profit 
of  about  £148,270  realised  by  the  considerable  increase  of  value  in  the 
foreign  currencies  in  which  the  Company  receives  the  major  part  of  its 
traffic  receipts.  That  e.xtra  profit  enabled  the  Board  to  propose  the 
distribution  of  the  same  total  dividend  as  last  year,  viz.  22  per  cent.,, 
without  unwisely  reducing  the  amounts  placed  to  leserve.  Salaries  and 
wages  show  an  increase  of  approximately  £29,000.  Expenditure  in 
connection  with  the  ordinary  supervision  and  maintenance,  &c.,and  the 
maintenance  of  buildings  was  lower  by  £0,400  and  £750  respectively. 
It  is  proposed  to  reserve  £55,555  for  the  renewal  fund  for  cable  .steamers. 
The  obligations  of  the  Staff  Pension  Fund  necessitate  an  increase  of 
£2,778.     The  balance  carried  forward  is  £15,370  less  than  last  year. 

The  directors  state  that  the  revenue  account  and  balance  sheet  show 
the  financial  position  to  be  as  strong  as  ever,  whilst  the  fact  of  the 
commercial  intercour.se  between  the  various  countries  having  become 
less  difficult  since  the  Armistice  has  caused  the  traffic  over  the  Company's 
cables  to  increase  satisfactorily,  notwithstanding  the  continued  absence 
of  the  former  large  Russian  traffic.  But  permission  to  use  telegraphic 
codes,  which  may  not  be  so  far  oft',  will  shorten  the  telegrams  and  diminish 
the  Company's  receipts.  It  is  also  well  to  remember  that  several  of  the 
countries  served  by  the  Company's  cables  have  built,  or  are  contem- 
plating the  building  of,  powerful  wireless  stations,  the  activity  of  which 
may  possibly  tend  to  lessen  the  receipts.  Finally  it  should  be  taken 
into  account  that  the  conveyance  of  postal  matters  by  aeroplane  is 
likely  to  supplant,  to  a  certain  extent,  short-di.stance  telegraphy. 

The  annual  general  mreting  of  the  British  Elkctric  Tractiox 
CoMPANY  took  place  at  the  temporary  offices  of  the  company  on  the 
3rd  inst.,  Mr.  Emile  Garcke  (chairman)  presiding. 

The  Chairman  congratulated  the  shareholders  upon  the  extent  to 
which  the  company  had  emerged  from  the  troubles  and  anxieties  caused 
by  the  war.  From  an  operating  point  of  view  the  problems  they  had  to 
deal  with  during  1918  were  probably  more  difficult  and  anxious  tian  any 
other  set  of  problems  previously  experienced  in  the  whole  historj'  of  their 
industry.  The  demands  made  on  the  services  rendered  by  the  various 
companies  exceeded  in  most  cases  all  previous  records.  In  1918  the 
problem  was  how  to  handle  the  increased  volume  of  business  in  excess 
of  their  ordinary  facilities.  The  efforts  made  by  the  staffs  to  cope  with 
those  difficulties  were  deserving  of  the  highest  praise.  Mr.  Howley,  who 
for  some  yeais  acted  as  joint  manager,  in  conjunction  with  Mr.  Dade,  had 
decided  to  practice  as  a  consulting  engineer,  and  had  therefore  resigned 
his  position  as  joint  manager,  but  they  had  been  able  to  make  an  arrange- 
ment by  which  he  would  devote  part  of  his  time  to  the  company's  affairs. 
The  chairman  then  dealt  brietly  with  the  figures  in  the  report  and  accounts,, 
of  which  an  abstract  was  given  in  our  issue  of  June  27,  and  added  that 
the  apparent  simplicity  of  the  position  was  due  to  the  fact  that  the 
company  was  now  only  a  holding  companj',  holding  stocks  and  shares 
in  various  allied  companies  which  did  the  work  of  the  various  depart- 
ments, of  whose  aggregate  captal  of  about  £15,000,000  the  British 
Electric  Traction  Company  held  about  one-third.  The  average  yield 
on  the  whole  of  their  investments  for  the  past  year  was  5-08  ))er  cent., 
compared  with  4-93  per  cent,  for  1917.  The  prospects  for  the  current 
year  were  good  in  some  respects,  but  uncertain  in  other  directions. 
Negotiations  were  pending  for  the  sale  of  the  undertaking  in  Auckland, 
New  Zealand,  and  an  option  had  been  given  to  the  city  to  purchase  the 
undertaking.  The  local  authorities  had  given  notice  to  purchase  the 
Oldham,  Ashton  and  Hyde  undertaking,  but  the  arbitration  had  not  yet 
been  fixed.  Negotiations  were  begun  some  time  ago  for  extensions  of  the 
tenure  of  the  Potteries  Company's  concession,  and  the  company  had  been 
ajiproachcd  by  Stoke-on-Trent"Corporation  with  a  view  to  the  purchase 
of  the  company's  lines.  Their  interest  in  the  Sheemess  motor  omnibus 
service  had  been  sold,  and  the  Sheerness  Company  had  now  the  electricity 
supply  business  only,  which  was  developing,  the  South])ort  tramway 
undertakins  had  been  sold  to  the  Corporation,  but  the  balance  of  purchase 
price  was  not  payable  until  1922.  The  Wellingborough  electricity 
undertaking  had  been  amalgamated  with  the  Electricity  Supply  Comjiany 
of  Northam])ton. 

Mr.  Ciarcke  said  their  operations  comprised  (I)  operation  of  tramways 
and  light  railways,  (2)  working  of  motor  omnibuses,  (3)  supply  of  elec- 
tricity", (4)  manufacture  of  electrical  machinery,  rolling  stock,  aeroplanes, 
&c.,  and  (5)  finance  business  and  general  enterprise.  The  first  three  had, 
with  one  or  two  exceptions,  done  a  great  volume  of  work,  and  for  the 
most  part  made  increased  profits.  The  manufacturing  department, 
reiircsented  by  the  Brush  Electrical  Engineering  Company,  made  distri- 
butions on  its"  ordinary  stock  of  12  percent,  last  year  and  18  per  cent. 
this  year.  The  busmess  of  finance  and  general  enterprise  had  neces- 
sarily been  restricted  during  the  war,  but  that  department  possessed 
jjotentialities  which  they  might  have  to  put  to  a  groater  test  in  the  near 
future.  The  gross  receipts  on  the  tramways  and  light  railways  (omitting 
the  London  companies)  were  £l,500.00o'.  an  increase  of  £200.000,  or 
15-4  per  cent.  In  the  electricity  supply  department  gross  receipts  were 
£368,000,  an  increase  of  £80,(»0.'  Units  sold  showed  an  increase  of  about 
10  per  cent.,  and  the  average  price  charged  was  Ifi  per  cent,  higher  than 
that  of  the  preceding  year.  Taking  the  traction,  motor  omnibus  and 
electric  supply  dep-irtnicnts  together,  the  gross  receipts  were  £2.4(X1,(Hm, 
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an  increase  of  £400,000.,  and  the  gross  profit  was  £793,000,  an  increase 
of  16  per  cent. 

The  London  undertakings  were  grouped  in  the  London  i  Suburban 
Traction  Com|)anv,  which  was  associated  with  the  Underground  Rail- 
way iCompanies  of  London.  T)ie  results  of  the  year's  working  of  the 
London  Companies  had  again  been  disajipointing,  for  they  had  no 
dividend  for  the  past  year  on  their  shares  (not  even  on  the  cumulative 
preference  shares)  in  the  London  &  Surburban  Traction  C'ompany,  If 
the  London  figures  were  included  in  the  general  statistics  of  result.s  he 
had  given,  they  would  only  strengthen  the  good  case  they  could  make 
that  "the  fares  and  electricity  charges  were  inadequate.  In  the  case  of 
the  North  Metropolitan  Electric  Power  Supply  Company,  no  dividend 
oould  be  jraid  on  the  ordinary  shares  for  1918,  compared  with  10  percent. 
in  1917.  The  MetropolitanElectric  Tramways  Company  had  been  able 
to  increase  some  of  the  fares,  and  the  London  United  Tramways  Com- 
pany had  been  pennitted  to  increase  fares  up  to  Id,  per  mile 
Under  the  Statutory  Charges  Act  of  last  year,  instead  of  getting  permis- 
sion to  carry  on  the  business  on  the  same  commercial  lines  as  all  other 
businesses,  they  were  not  permitted  to  increase  the  rates  and  charges 
t»  the  extent  i_ecessar\-  to  maintain  even  the  small  return  on  the  capital 
which  they  were  able  to  earn  before  the  war  ;  but  local  authorities  might 
obtain  power  to  increase  fares  to  an  extent  sufficient  to  meet  their 
interest  and  smking  fund  charges.  It  did  not  seem  to  be  sufficiently 
recognised  that  there  were  physical  limitations  to  the  available  transport 
services,  and  that  many  months  must  elapse,  and  considerable  expen- 
diture be  incurred,  before  they  could  be  augmented.  The  provision  of 
increased  travelling  facilities  in  order  to  avoid  overcrowding  entailed 
large  expenditure  on  new  works,  rolling  stock,  &c.  At  present  the  capital 
invested  in  public  service  undertakings  was  not  adequately  remunerated. 
The  average  return  on  the  whole  of  the  capital  of  about  £160,000,00ti 
invested  in  electric  traction  compan:e5  was  only  3J  per  cent.,  and  on  the 
ordinari-  stock  only  about  1  f  per  cent. 

Reports  made  by  Departmental  Committees  on  the  existing  legislation 
affecting  electrical  enterprises  were  unanimous  in  condemning  the  past 
legislation,  and  in  a  pamphlet  issued  by  the  Ministry  of  Reconstruction 
it  was  stated  that  those  responsible  for  the  Electric  Lighting  Act  of  1882 
j<Tiored  the  necessity  of  security  and  a  reasonable  profit  if  capital  was 
to  be  attracted  to  the  development  of  any  new  industr\-.     The  Ways  and 
Communications  Bill  contained  some  very  desirable  provisions  in  regard 
to  the  co-ordination  of  Ciovemment  control.     In.stead  of  tramways,  light 
railways   and   omnibus   undertakings   being   under   the   control,   as  at 
present,    of    several    separate    Government    departments,    all    matters 
affecting  those  indu.stries  would,  if  the  Bill  became  law,  be  under  the 
authority  of  one  ilinistry.     That  was  an  improvement  in  Ciovemment 
organisation  which  they  had  reasons  to  ajjpreciate  highly.     But  the  new 
Ministri-  also  acquired  additional   powers  of  a  wholly  unprecedented 
character.     The  Bill  gave  autocratic  powers  to  the  Ministry  for  two  years, 
at  least,  to  control  and  manage  tramways  and  other  road  traffic  (among 
other  sen-ices)  and  to  establish  new  ser\'ices.     The  only  certainty  about 
the  situation  was  the  uncertainty  of  the  results  of  the  proposed  legisla- 
tion.    One  noteworthy  provision  of  the  Bill  was  the  exclusion  of  muni- 
cipal tramways  from  the  operations  of  the  Bill.     The  main  features  of 
the  Electricity  (Supply)  Bill  were  the  appointment  of  Commissioners 
for  the  purpose  of  co-ordinating  control,  and  the  constitution  of  District 
Boards  for  the  puqjose  of  amalgamating  generating  stations.     In  regard 
to  transport  facilities,  the  Minister  in  charge  of  the  Bill  had  stated  that 
he  had  no  policy  except  to  investigate  and  consider.     No  immediate 
purchase  of  the  undertakings  was  contemplated.     But  in  regard  to  the 
electricity  undertakings,  the  problems  of  which  were  much  more  difficult 
than  those  relating  to  railways,  tramways  and  omnibuses,  he  had  a  cut- 
and-dried  scheme  of  dividing  the  countrj'  up  into  electrical  districts, 
arranging   for   District    Boards   to    purchase    the   generating    stations, 
including  the  main  transmission  lines,  and  leaving  the  distribution  sys- 
tems in  the  hands  of  the  present  undertakers  for  some  time  longer. 
Man)'  engineers  who  had  practical  knowledge  of  the  working  of  these 
tmdertaki'ngs  were  confident  that  the  developments  could  not  follow  the 
lines  of  policy  indicated  by  this  proposed  legislation.     The  Bill  provided 
that  the  jiric'c  to  be  paid  for  the  generating  stations  should  be  the  cost 
of  construction  less  depreciation.     In  most  cases  that  would  not  be  as 
favemrablc  as  the  terms  under  which  the  companies  at  present  held  their 
rights,  and  in  the  case  of  electric  power  supply  companies,  the  terms 
suggested  were  altogether  inadmissible.     The  Bill  gave  no  compensation 
whatever  for  past  losses,  nor  for  disturbance,  nor  for  the  sacrifice  of 
future  gains.     The  District  Boards  will  be  empowered  to  take  the  heart 
out  of  an  undertaking  ;    and  with  regard  to  the  remaining  distribution 
system,   present  owners  would   bo  left   in   an   unsatisfactory   positujii. 
because,  not  having  control  of  their  own  heart,  they  would  not  be  ii.blc 
to  regulate  their  activities.     Therefore  the  District  Boards  should  not  be 
em[)owered  to  buy  part  of  their  undertaking  without  buying  the  whole, 
and  the  purchase  j)rice  should  not  be  less  fav(jurable  than  that  to  which 
they  are  entitle-d  under  their  present  rights,  and  they  should  receive 
reasonable  compensation  for  anticipating  the  date  of  purchase.     The 
])rivate  enterprise  interests  in  the  industrj-  were  practically  unanimous 
in  advising  the  Government  to  limit  legislation  to  the  appointment  of 
Commissioners  qiialified  to  examine  the  facts  of  each  particular  case  and 
advise   j)arties  concerned   and    Parliament  as  to  the  .steps  to  be  tak  ii. 
The  Board  would  not  relax  their  efforts  to  obtain  amendments  in  the  Bill. 
If,  however,  they  failed  to  obtain  reasonable  amendments,  while  they 
would  be  bitterly  disappointed,  they  would  not  be  discouraged,  for  the 
resources  of  ente-rprise  would  not  be  exhausted.     They  would  find  fresh 
fields  and  pastures  new. 

The  motion  for  the  adoption  of  the  report  was  carried  unanimously, 
the  dividends  as  set  out  in  the  report  were  declared,  and  Sir  E.  C.  K. 
Ollivant,  K.C.I.E.,  and  Mr.  C.  G.  Tegetmeier  were  re-elected  directors. 


NeM^  Companies. 


ABBOTT,  TURNER  &  COMPANY,  LTD.  (l.')(l,4(ll ).— Private  company. 
Reg.  June  2">.  Capital  £500  in  £1  shares.  To  into  enter  an  agreement 
•with  Turner  &  Company,  of  Birmingham,  electrical  engineers,  and  to 
carry  on  the  business  of  electrical,  sanitary  and  mechanical  engineers, 
&c.      Reg.  office  :    (>.  Tem])le  Row,  Hirniingham. 

CHALLENGE  MANUFACTURING  COMPANY,  LTD.  (156,249).— Private 
company.  Reg.  June  20,  capital  £5,000  in  £1  shares,  manufacturers  of 
and  dealers  in  sparking  plugs  and  cycle  and  motor  components  and 
accessories,  electricians,  &c.  First  directors  :  F.  A,  Johnson,  F,  A,  L. 
Johnson  and  C,  E.  Johnson. 

ELLESCO,  LTD.  (1.56,339). —Private  company.  Reg.  June  23, 
capital  £2,000  in  £1  shares,  to  carry  on  the  business  of  electrical,  mechani- 
cal, aeronautical  engineers,  &c.,  and  to  adopt  an  agreement  with  J.  Lee, 
of  the  .Albion  Engineering  Works.  First  directors  are  J.  Lee  and  W, 
EUerd  Styles.     Reg.  office  :   81,  Roscberj' -avenue,  E.C. 

ENFIELD  EDISWAN  CABLE  WORKS,  LTD.— Reg.  as  a  private  com- 
])any.  with  a  nominal  capital  of  £200,(K10  in  £1  shares.  Objects  are  :  To 
enter  into  an  agreement  between  the  Enfield  Electric  Cable  Mfg.  Com- 
pany, Ltel.  (and  its  liquidator),  and  others  for  the  acquisition  of  the 
undertaking  of  the  said  Enfield  Company,  and  a  further  agreement  with 
the  Edison  Swan  Electric  Company  to  carry  on  the  business  of  manufac- 
turers and  general  merchants,  engineers,  patentees  and  agents,  and  in 
particular  the  business  of  manufacturers  of  and  dealers  in  wires,  cables 
and  all  other  articles  and  accessories  for  the  electrical  and  allied  trades, 
to  manufacture  and  deal  in  mechanical,  scientific  and  other  goods,  &c. 
Particulars  of  the  directors,  &c.,  were  given  in  our  last  issue,  Reg,  office  : 
Central  Hou.sc,  Finsbury-se)uare,  E.C. 2. 

IMPERVIOUS  FITTINGS,  LTD.  (156,.308).— Private  company.  Reg. 
June  21,  capital  £2,000  in  £1  shares,  to  carry  on  the  business  of  manu- 
facturers of  electric  fittings  and  apparatus,  other  than  cables,  &c. 
Permanent  directors  :   G.  H.  Scholes  and  E.  A.  Clareraont. 

W.  E.  JACKSON  &  COMPANY,  LTD.  (155,860)— Private  company. 
Reg.  June  6,  cajiital  £lO,tlOO  in  9,000  10  per  cent,  preference  shares  of 
£1  each  and  20,000  deferred  shares  of  Is.  Electrical  and  mechanica 
engineers,  &c.  Directors  :  H.  H.  Oxley,  W.  E.  Jackson,  W.  R.  Taylor, 
G.  C.   Lawrence,     Reg.   office  :    60-1,   Blackfriars-road,  S,E.l. 

NEWINGTON  MOTOR  &  ENGINEERING  COMPANY,  LTD,  (155,882)— 
Private  company.  Reg.  .luiu-  7.  caiiita!  £:!.(III0  in  £1  shares,  to  acquire 
from  L.  L.  Stuart  certain  freehold  premises  and  .stock  in  trade,  and  to 
carry  on  the  business  of  motor,  electrical,  and  mechanical  engineers. 
First  directors  :  L.  L.  Stuart  and  W.  H.  Maggs.  Reg.  office  :  53,  Walton- 
street,  Hull. 


Prices  of  Metals,  Chemicals,  &c.  m 

Wednesd.w,  -July  9, 

Cop/m— Standard  cash £05     0     0  to  £95     5     0 

Three  months    96     0     0  to     96     5     0 

Electrolytic  wire  bars  pt.c.i.f 97     0     0  to   102     0     0 

Sheets     127     0     0 

rm-Fine  foreign  cash   247     0    0  to  247  10     0 

Three  mcjnths   244   10     0  to  244  15     0 

Lead— Net 23     0     0  to     23     2     6 

EnjlwhLead     24    0    0 

Speltfr 40     2     6  to     40  12     6 

Iron,  London,  small  rounds,  squares  and  flits,  £24.  2s.  6d.  ;  Middles- 
brough, Cleveland  pig.  No.  1,  164s.  ;  No.  3  G.M.B.  and  No.  4  foundry, 
160s.  ;  No.  4  forge,  157s.;  East  Coast  hematite,  190s. 

SUel.  ship  plates,  £17.  15s.  ;  angles,  £17.  5s.  ;  heavy  steel  rails,  £16. 


S  dammoniuc. — Percwt.80s.and75s. 
Sulphur  (Flowers).— Per  ton  £22. 

,        (Roll  Brimstone). — Per  ton 

£21. 
Copper  Sulphate. — Per  ton  £45-£46 


-Per    ton 


Boric    Acid  (Crystals) 

£72-£73. 

CarhonBisvlphide.—Vev  ton£53  10s 
Sodium  Bichromate. — Peril),  lid. 
Sodium  Chlorate.— Ver  lb.  8d. 


Shellac— ZH5'i.  to  391s.  ;   August  delivery  at  385s.  to  38Ss. 
Ruhtyer. — Para  fine,  2s.  5d.  :   plantation  grades.  Is.  9.Jd.  to  Is.  W\  1 
Sidphuric  ,icld  (')2-93%).— Per  ton,  £7  10s.  to  £8. 


Thirty-Seven  Years  A^o. 

[From  The  Electrician,  JuIj-  S,  1882.] 

Klkctuic  LuiHT  i.\' Kknd.il. — Messrs.  C;.  Gilkes  &  Company,  iron- 
founders,  of  Kendal,  Westmoreland,  recently  lit  up  part  of  their  works 
with  Swan  lamps,  in  order  to  exhibit  its  qualities  to  the  Town  Council 
and  other  residents  of  the  locality. 

The  ELEfTRic  Light  Bill. — The  "Daily  News"  says:  "Though 
the  Electric  Light  Bill  was  not  mentioned  in  Mr.  filadstone's  category' 
of  measures  intended  to  pass  this  Session,  such  intention  is  held,  and  will 
[irobably  be  carried  into  effect." 

W.4R  Preparations. — A  telegraph  train  is  being  got  ready  at  Wool- 
wich, in  anticipation  of  hostilities  in  Egypt.  It  consists  of  f on r  telegraph 
offices,  ten  wire  wagons,  carrying  thirty  miles  of  wire,  four  air  line 
wagons,  and  four  Royal  Engineer  general  .sen'ice  wagons. 

New  Ship.— f)n  Thursday  week  Messrs.  John  Elder  &  Company,  of 
Cilasgow,  launched  the  steel'paddle  ship  "  Normandy."  which  they  have 
built  for  the  London,  Brighton  &  South  Coast  and  the  Western  of  France 
Railway  Companies,  Her  gross  tonnage  is  600  tons.  She  is  handsomely 
fitted  up.  and  is  supplied  with  electric  lights. 
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cannot  be  worked  to  their  full  output  owing  to  lack  of  railway 
facilities.  The  whole  queetion  is,  therefore,  very  complicated, 
and  it  appears  to  us  that  there  has  been  a  lack  of  investigation 
into  the  full  causes  of  the  reduction  of  output.  Although  for 
the  moment  the  imposition  of  the  6s.  is  postponed,  it  is  to  be 
hoped  that  the  seriou.sness  of  the  proposed  step  will  be  realised. 
There  is  no  getting  away  from  the  fact  that  lower  production 
coupled  with  higher  wages  form  the  direct  route  to  industrial 
suicide. 


Notes. 


The  Price  of  Coal. 

During  the  past  week  the  nation  has  received  a  severe 
shock  through  the  announcement  that  the  price  of  coal  is  to 
be  advanced  by  another  6s.  per  ton.  The  policy  of  increased 
wages  and  ehorter  hours  is  now  becoming  so  general  that  few 
people  pause  to  inquire  from  whence  the  increased  wages  are 
to  come.  The  theory  that  shorter  hours  are  more  efficient, 
particularly  in  piece  work,  ig  based  on  the  fact  that  a  higher 
rate  of  production  can  be  obtained  owing  to  the  shortening 
of  hours.  This  has  been  proved,  and,  provided  that  it  holds 
good,  then  no  harm  results  from  a  bhortening  of  hours  ;  on  the 
contrary,  it  is  all  to  the  good.  But  if  the  rate  of  output  is  not 
increased,  and  if  the  output  as  a  whole  falls,  then  there  must 
inevitably  be  an  increase  in  the  cost  of  the  product.  The 
policy  of  increasing  wages  and  decreasing  hours  of  w'ork  was 
followed  in  the  Sankey  report,  and  considerable  increases  in 
wages  were  awarded.  The  owners  at  once  voiced  their  mis- 
givings and  these  are  now  beginning  to  be  realised.  As  was 
pointed  out  by  Sir  Auckland  Geddes  last  Monday,  the  effect 
of  this  increase  in  the  cost  of  coal  is  to  make  everything  dearer, 
and,  what  is  still  more  important,  to  make  the  costs  higher  than 
those  of  materials  which  may  be  imported.  Thus  rails  in  this 
country  will  be  £17.  10s.  a  ton,  as  compared  with  £10  per  ton 
in  the  United  States,  and  Cleveland  pig  iron  £9,  as  compared 
with  £6  at  Pittsburg.  At  the  moment  it  must  be  borne  in 
mind  that  the  6s.  increase  is  not  wholly  due  to  fall  in  pro- 
duction by  the  miner.  There  are  other  causes  to  be  taken 
into  account.  Every  industry  is  more  or  less  afiected  by 
what  takes  place  in  other  industries.  The  effect  of  higher 
wages  and  shorter  hours  in  engineering  has,  for  example, 
rendered  it  more  difficult  to  obtain  the  necessary  supplies  for 
mining.  Consecpiently,  there  is  a  check  over  which  the  miners 
have  no  control.     Further,  it  is  stated  that  some  of  the  mines 


The  Effect  on  Electricity  Supply. 

It  will  be  noticed  that  the  proposal  to  increase  the  cost  of 
coal  by  6s.  has  the  effect  of  raising  by  this  amount  the  cost 
of  all  grades  of  coal  ;    consequently,  the  percentage  increase 
is  much  greater  on  the  low  grades  than  on  the  high  grades. 
Now,  in  electricity  works  the  lower  grades  are  usually  emjjloyed, 
and    consequently   the   increase    becomes   a    serious    charge. 
The  same  effect  is  seen  in  the  cost  of  carriage.     For  examjile, 
if  before  the  war  coal  cost  8s.  per  ton  at  the  pit  and  the 
charge  for  carriage  was  another  8s.  per  ton,  then  50  per  cent, 
was   spent  on   transport.     Since   that   time,   however,   there 
have  been  a  number  of  advances,  so  that  at  present  about 
33  per  cent,  may  be  regarded  as  expended  on  the  coal  and 
67  per  cent,  on  transport,  and  advances  of  one  kind  and 
another.     If  now  a   further  increase  of   6s.   is  made,   only 
28  per  cent,  may  be  regarded  as  expended  on  the  coal  and 
72  per  cent,  on  transport  and  advances.     Consequently,  the 
natural  tendency  is  to  use  higher  quality  of  coal  as  far  as 
possible.     This  is  harmful  in  that  the  market  for  the  lower 
grades     becomes     reduced.      It     would    therefore      be     an 
advantage  if  coals  could  be  graded  to  a  larger  extent  and 
the  increased  charges  allocated  so  as  to  be  greater  on  the 
higher  value  coals.     This  would  relieve  the  industrial  position 
to  some  extent.     Taking,  however,  the,  position  as  it  stands, 
we  may  say  that  we  jiope  the  electricity  undertakings  will 
avoid,  as  far  as  possible,  the  raising- of  prices  further.     By  so 
doing   they   will   undoubtedly  gain,    because  it  will  appear 
that  they  are  less  subject  to   fluctuations  than  competitive 
forms  of  heat  and  light.     The  inefficiency  of  ^irivate  steam- 
rairing  plant  will  become  still  more  apparent,  and  thus  the 
station  engineer  will  have  a  greater  opportunity  of  -mproving 
hii?  load  factor  and  increasing  his  output. 


Electric  Power  Generation  in  Ontario. 

The  Paper  by  Mr.  A.  H.  Hull,  which  appears  in  this  issue 
gives  a  comprehensive  account  of  the  hydro-electric  develop* 
ments  in  the  province  of  Ontario,  in  Canada,  one  of  the  most 
populous  and  highly  industrialised  provinces  in  the  Dominion. 
As  Ontario  has  no  coal  deposits,  and  few  resources  in  the  shape 
of  other  forms  of  fuel,  the  development  of  water  power  is  of 
great  importance  and  has  expanded  rapidly  within  recent 
years.  The  transmission  voltage  in  the  various  districts 
varies  from  22,000  to  110,000  volts,  and  in  many  cases  the 
plant  has  features  of  interest.  The  Queenstown  Development, 
mentioned  in  the  latter  part  of  the  Paper,  is  worth  attention 
as  an  example  of  the  tendency  towards  the  use  of  big  units. 
Thus    the    development    under    construction    provides    for 
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200,000  H.p.  in  four  units,  and  ultimately  the  use  of  100.000  n.P. 
iinits  is  proposed.  It  is  interesting  to  note  that  the 
45,000  k.v.a..  12.000  volt,  generators  under  construction 
involve  a  turbine  speed  of  187-5  revs,  per  uiin.,  and  special 
importance  is  attached  to  the  ventilation,  each  unit  requiring 
125,000  cubic  ft.  of  air  per  minute. 


Electric  Cooking. 

Although  there  is  considerable  activity  by  manufacturers 
of  electric  heating  and  cooking  apparatus  at  the  present 
moment,  it  may  be  questioned  whether  the  lines  that  are 
now  being  followed  are  not  rather  too  standardised.  The 
tendency  at  present  is  to  einploy  what  may  be  described 
as  high  temperature  methods  exclusively.  The  average 
housewife  has  been  accustomed  to  these  methods  alone,  and 
is  not  likely  to  take  kindly  to  a  different  policy.  It  may  be 
doubted,  however,  whether  high  temperatures  are  really  the 
best  to  employ,  and  whether  an  extension  of  the  familiar 
idea  of  the  hay-box  should  not  be  developed.  Such  methods 
if  they  can  be  worked  in  with  the  ordinary  requirements  of 
the  household  have  the  great  advantage  that  the  power 
requirements  are  small  ;  consequently,  from  the  point  of 
view  of  the  generating  station,  such  methods  are  eminently 
desirable.  They  might  be  extended  so  as  to  include  heating, 
water  being  used  as  the  medium  for  the  distribution  of  such 
heat.  More  than  one  water  heater  on  this  principle  is  already 
available,  but  the  idea  might  be  extended  to  the  heating  of 
rooms.  There  are  many  engineers  who  are  in  a  position  to 
experiment  along  these  lines,  and  we  commend  to  them  the 
investigations  of  such  problems  to  see  whether  something 
ureful  cannot  be  evolved. 


The  General  Electric  Company. 

At  the  annual  general  meeting  of  the  General  Electric 
Ck)mpany  last  week  Mr.  Hugo  Hirst,  the  chairman,  gave  a 
very  interesting  account  of  various  innovations  which  should 
serve  to  bring  the  management,  the  staff  and  workers  into 
more  cordial  relationship.  For  example,  a  superannuation 
scheme  is  being  adopted  on  a  contributory  basis,  to  which 
the  employees  will  contribute  at  the  rate  of  4  per  cent,  and 
the  Company  to  an  equal  extent,  so  that  at  the  age  of  60  years 
a  pension  will  be  available  for  workers  who  retire,  or  at  an 
earlier  age  in  the  event  of  incapacity.  A  considerable  sum 
is  also  being  spent  on  welfare  work,  and  a  scheme  of  education 
is  being  carried  through.  Thus  a  director  of  education  has 
been  employed  in  Birmingham,  and  some  300  or  400  boys 
are  being  encouraged  to  take  up  lines  of  study  in  the  Company's 
time.  A  similar  scheme  is  being  provided  in  London,  and 
commercial  apprentices  are  being  encouraged  to  benefit  by 
these  facilities.  Further,  a  "rush  course"  hag  been  organised 
for  demobilised  officers.  The  industrial  programme  is  one  of 
very  considerable  magnitude,  necessitating  the  increase  of  the 
capital  to  £6,000,000.  This  expansion  will  enable  the  Com- 
pany to  absorb  a  large  nun^ber  of  demobilised  men  without 
displacing  any  t<.'mporary  labour.  Along  with  all  other  large 
employers,  Mr.  Hirst  is  hoping  that  the  State  will  avoid 
stepping  in  to  the  control  of  industry,  and  undoubtedly  it  will 
be  generally  agreed  that  the  loss  the  State  interferes  in  such 
matters  the  better. 

The  Imperial  Institute  of  Patentees. 

As  will  be  seen  by  reference  to  another  column  a  meeting 
was  held  la.st  week  to  approve  the  formation  of  the  Imperial 
Institute  of  Patentees.  The  chair  was  taken  by  Sir  Joseph 
Lawre.vce,  who  is  to  be  the  first  president,  and  the  vice- 
presidents  consist  of  a  number  of  men  of  standing.  Among 
the  various  objects  which  the  new  body  have  in  view  may 


be  mentioned  the  extension  of  patents  owing  to  the  war,  the 
institution  of  an  imperial  patent,  the  renderbig  of  advice 
and  assistance  to  inventors,  the  establishment  of  laboratories 
for  the  use  of  inventors,  and  the  holding  of  exhibitions. 
Although  the  programme  may  seem  rather  ambitious,  there  is 
no  doubt  ample  room  for  a  body  of  this  kind  to  carry  on 
useful  work.  The  patentee  at  present  does  not  receive  the 
consideration  he  should,  and  in  connection  with  the  war 
he  will  receive  scant  consideration  unless  he  looks  after 
himself.  The  meeting  was  well  attended,  and  we  hope  that 
the  proposed  Institute  will  go  forward  and  do  useful  work. 


Aluminium  Conductors  for  Overhead  Power  Transmission 

Lines.— ^';;rt/'(///. — We  rugret  to  find  that  a  iiriuter's  error 
occurs  in  the  table  on  jjage  743  of  Mr.  Jacob's  article  in  our 
issue  of  June  27th.  The  figures  for  annealed  copper  should 
read  :   Ohms  (mil.  foot),  10-371  ;   microhms,  cm.  cube,  1-7241. 

British  Scientific  Products  Exhibition.— This  Exhibition 
will  be  closed  on  Saturday,  July  19,  and  will  re-open  on  Monday, 
July  21.  We  are  glad  to  find  that  the  Exhibition  is  attracting, 
a  great  deal  of  public  attention.  A  unique  feature  is  the  disjalay 
of  kinematograph  films  of  scientific  and  technical  interest 
which  takes  place  on  Tuesday,  Thursday  and  Saturday 
afternoons.  These  films  illustrate  :  (1)  Aircraft  construction 
and  utilisation  ;  (2)  the  making  of  a  big  gun  ;  (3)  the  water 
powers  of  Canada,  and  their  industrial  utilisation  ;  (4)  wireless 
telegraphy  and  tclciihdny  ;   (5)  magneto  construction. 

Potash  from  Bracken.— We  notice  in  the  "  Proceedings  "  of 
the  Cambridge  Philosophical  Society  are  more  additions  to  the 
many  jjossible  sources  of  j)otash  suggested  during  recent  years. 
Mr.  J.  E.  Purvis  describes  ex2:)eriments  conducted  by  various- 
workers  on  the  extraction  of  jsotash  from  bracken.  It  appears- 
that  results  depiend  much  on  the  nature  of  the  soil  in  which  the 
bracken  grows.  Thus,  the  bracken  grown  in  the  sandy  Cam- 
bridge soil  yielded  less  potash  than  that  grown  in  the  peatty 
Welsh  soil.  The  yields  recorded  vary  from  0-82  up  to  3-22 
per  cent.  KjO,  but  the  industrial  possibilities  of  the  process  are 
problematical. 

Aluminium  and  Its  Light  Alloys. — A  useful  communica- 
tion on  the  above  subject  (Circular  No.  76)  has  been  issued  by 
the  Bureau  of  Standards,  Washington.  A  very  full  account 
is  first  given  of  the  chief  j'rojierties  of  aluminium  (oirtical, 
mechanical,  thermal,  chemical  and  electric),  and  some  useful 
notes  are  given  on  casting  and  working,  soldering  and  various 
miscellaneous  jsrocesses  such  as  finish,  granulating,  use  in  the 
form  of  powder  and  application  by  the  Schoop  process.  In 
the  second  section  data  are  given  on  a  variet}'  of  alloys,  with 
copper,  nickel,  zinc,  silicon,  Szc,  and  typical  specifications  are 
presented.  The  circular  is  concluded  by  a  bibliography  and 
is  well  worth  study  by  all  interested  in  the  subject.  Copies 
can  be  obtained  on  application  to  the  Bureau. 

Bulletin  of  the  Federation  of  British  Industries- 
Recent  issues  of  this  hullctiii  have  provided  inti-resting  reading. 
No.  20  refers  to  various  matters  of  industrial  importance,  such 
as  the  visit  of  the  Brazilian  commercial  delegates,  the  insurance 
of  trade  with  Russia,  and  trade  developments  in  Greece, 
Belgium  and  elsewhere  ;  while  the  subsequent  number  deals 
with  British  industry  and  the  Spanish  market.  Another 
matter  of  considerable  interest  is  the  London  University 
Scheme  for  Graduates  in  Commerce,  dealt  with  by  Mr.  T.  C. 
Elder.  We  notice  that  in  the  former  issue  an  account  is 
given  of  the  Paper  dealing  with  Commercial  and  Technical 
Education,  recently  read  by  Mr.  A.  P.  M.  Fleming  before  the 
Imperial  Education  Conference  in  London  last  month,  in  which 
stress  was  laid  on  the  value  of  a  knowledge  of  industrial 
economics  amongst  workers  and  artizans — a  matter  which,  it 
will  be  agreed,  is  of  s])ecial  imjHjrtaiice  at  the  present  moment. 

An  Automatic  Regulator  for  Low-Temperature  Electric 
Furnaces.— Ill  ""  La  Nature  "'  an  account  is  given  of  an 
automatic   regulator   for   low-temperature   electric  furnaces,. 
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the  invention  of  which  is  ascribed  to  3Ir.  Lequeux,  whereby  the 
temperature  is  accurateh'  controlled.  The  device  consists 
of  a  glass  tube  inclined  at  30  deg.,  and  connected  at  its  upper 
end  with  a  vessel  containing  a  fluid  which  undergoes  consider- 
able dilatation  under  the  action  of  heat.  The  lower  end  of  the 
tube  connects  with  a  vertical  cylinder  containing  mercury  in 
which  is  an  adjustable  piston.  In  the  sloping  tube,  where  the 
mercury  enters  up  to  a  certain  height,  are  spaced  platinum 
contacts  connected  with  jjoints  on  the  coil  of  a  rheostat.  The 
device  is  placed  in  the  furnace,  and  when  the  latter  is  cold  the 
platinum  points  are  short-circuited  by  the  mercury.  The 
furnace,  therefore,  receives  the  full  current.  With  a  rise  in 
temperature  the  liquid  in  the  upper  vessel  expands  and  forces 
down  the  mercury,  thus  putting  into  circuit  in  succession  the 
various  sections  of  the  rheostat  connected  to  the  platinum 
points  and  diminishing  the  current.  The  device  is  intended 
primarilv  for  laboratory  furnaces  heated  by  electricity  (we 
presume  of  the  resistance  type),  but  the  same  principle  may  be 
apjjlied  to  other  forms  of  apparatus  .so  heated. 

Interior  Lighting  of  Cinema  Theatres. — Some  interesting 
points  in  the  lighting  of  cinema  theatres  are  discussed  in  a 
recent  issue  of  the  "■  Electric  World."  The  modern  tendency 
is  toward  the  provision  of  a  weak  general  illumination  in  the 
theatre,  so  as  to  relieve  contrast  with  the  screen,  and  assist 
supervision.  One  must,  however,  keep  all  lights  out  of  the 
range  of  vision,  and  ensure  that  this  illumination  is  not  pre- 
judicial to  the  ajjpearance  of  the  picture  on  the  screen.  In  the 
installation  here  described  the  illumination  is  provided  by 
artificial  windows  in  the  ceiling.  Above  these  windows  are 
long  boxes  approximately  18  in.  (-1.5  cm.)  in  height,  painted 
white  inside.  These  boxes  act  as  diffusers,  throwing  the  light 
through  the  windows  into  the  auditorium.  The  type  of  glass 
used  gives  very  good  diiiusion  and  efficiency.  The  lamps  are 
arranged  on  three  separate  circuits,  allowing  for  the  use  of  full 
intensity,  a  secondary  intensity  or  a  very  low  intensity  for 
photoplay  work.  The  lamps  on  the  circuit  which  give  the 
lowest  intensity  have  been  so  graded  in"'.size  as  to  furnish  a 
very  low  value  of  illumination  near  the  front  of  the  theatre  and 
a  higher  value  of  illumination  near  the  rear.  This  type  of  light- 
ing directs  the  greater  percentage  of  light  to  the  seats  and  aisles, 
where  it  is  needed. 

Regenerative  Braliing  With  Single-Phase  Commutator 
Motors.^The  Oerlikon  method  of  regenerative  braking  was 
described  in  The  Electric-iax  of  December  20,  1918.  Our 
readers  will  be  interested  to  know-  that  this  method  was  tested 
under  working  conditions  on  June  27th.  Preliminary  tests 
on  the  Loetschberg  Railwaj-  had  already  shown  that  the  method 
would  be  successful.  The  present  tests  were  carried  out  with 
the  second  of  the  four  trial  locomotives  ordered  by  the  Swiss 
Federal  Railways  for  the  Gotthard  Railway.  This  locomo- 
tive, as  the  first  one,  was  built  by  the  Ateliers  de  Construction 
Oerlikon  in  conjunction  with  the  Locomotive  Works,  Winter- 
thur,  and  it  has  been  in  regular  service  on  the  newly  electrified 
section,  Berne-Thun,  since  the  beginning  of  May.  Trials  were 
first  made  with  the  locomotive  alone  on  the  steep  gradient 
between  Kandersteg  and  Frutigen — this  corresponds  with  the 
conditions  of  the  Swiss  Federal  Railways  for  braking  tests — 
and  thereafter  with  a  train  of  a  total  weight  of  310  tons, 
travelling  at  different  speeds  up  to  approximately  70  kilo- 
metres per  hour  down  hill  without  the  use  of  mechanical  brakes 
or  brake  resistances.  We  are  informed  that  the  very  great 
simplicity  of  the  equipment  and  its  operation,  and  also  the 
reliability  of  the  regulation  at  all  speeds,  was  most  noticeable 
From  the  invention  of  the  Ateliers  de  Construction  Oerlikon 
one  may  expect,  therefore,  for  the  future  a  considerable 
progress  in  the  efficiency  and  economy  of  electric  traction. 

Electrical  Equipment  of  an  Army  Base.— The  "  Electrical 
World  "  quotes  the  Army  Supply  Depot  at  Boston  as  a  good 
instance  of  rapid  equipment  in  which  electricity  has  played  a 
conspicuous  part.  The  base,  which  is  directly  on  the  water 
front,  has  a  working  area  of  somewhat  more  than  40  acres 
and  pier  facilities  for  accommodating  simultaneously  10  of 
the  standard  vessels  of  the  Emergency  Fleet  Corporation.     The 


main  storehouse  alone,  of  reinforced  concrete,  occupies  35 
acres.  It  was  determined  to  equip  the  whole  terminal  elec- 
trically for  freight  handling  and  general  use.  The  buildings 
are  fitted  with  16  electric  freight  elevators,  6  automatic 
passengers  elevator,  24  electric  winches  and  i  cranes.  There 
are  also  40  small  storage-battery  tractors  and  600  trailers. 
Two  hundred  carloads  can  be  unloaded  in  10  hours,  while  the 
wharf  shed  cranes  can  load  an  8,000-ton  vessel  in  less  than 
60  hours'  working  time.  The  freight  elevator  equipment  con- 
fists  of  four  .5-ton  units  in  each  of  the  six  independent  sections 
into  which  the  storehouse  is  divided.  The  plant  is  operated 
by  a  substation  initially  of  4,-500  k.v.a.  rating  fed  by  duplicate 
13,800-volt  cables  from  the  Edison  station.  Distribution  is 
at  2,300  volts  stepped  down  to  110  or  220  for  the  motor  and 
lighting  service.  During  the  building  of  the  plant  an  800-k.v.a. 
temporary  substation  was  installed  to  furnish  power  during 
the  construction  period.  This  station  was  put  up  complete  in 
le.ss  than  30  days  from  the  start,  together  with  about  14  miles 
(23  km.)  of  line  wire  and  all  accessories  for  interior  wiring  of 
temporary  structures,  etc. 

Sound  Under  Water  and  Its  Applications.— Last  week,  at 
the  British  Scientific  Products  Exhibition,  Prof.  AV.  H.  Bragg, 
F.R.S.,  gave  one  of  a  series  of  lectures,  his  subject  being 
■■  Sound  under  Water  and  Its  Applications." 

Prof.  Bragg  explained  tliat  in  the  ca-^e  of  sound  in  air  the  vnergj'  was 
comparatively  small  though  the  motion  was  large,  whereas  under  water 
the  energy  might  be  considerable  though  the  motion  was  small.  Con- 
sequently, massive  devices,  such  as  large  bells,  were  used  under  water 
as  sources  of  sound  in  order  to  get  the  necessarv'  energy  into  the  water. 
For  receiving  sound  a  plate  could  be  used  with  a  microphone  ujjon  it, 
transmitting  to  a  telephone  or  to  a  phonograph.  A  device  could  take 
the  fonn  of  a  hollow  vessel  and  a  diaphragm.  There  was  great  difficulty 
in  eliminating  the  noise  of  the  vessel  on  which  the  device  was  fitted. 
This  noise  was  largely  due  to  the  propeller  and  to  the  cavitation  thus 
caused.  Some  of  the  noise  was  also  due  to  the  engines.  If  a  boat  was 
going  slowly  it  was  practically  noiseless.  With  regard  to  vibrating 
plates,  such  a  plate  could  not  transmit  in  its  own  plant,  and  similarly 
it  would  not  receive  in  its  own  plane.  When  such  a  plate  was  used  for 
obtaining  direction  the  result  was  ambiguous,  because  the  sound  would 
vanish  in  two  opposite  directions.  If.  however,  on  one  side  of  the  plates 
a  box  was  fitted  so  as  to  provide  a  baffle  with  an  air  cavity  within  it  the 
diaphragm  became  deaf  upon  that  side.  This  was  something  new  in 
physics.  It  was  necessary  for  the  plates  so  used  to  be  non-resonant. 
The  diaphragm  itself  was  usually  resonant,  and  thus  magnified  certain 
sounds,  and  impressed  this  frequency  upon  the  sounds  that  were  received. 
This  had  advantages  and  disadvantages.  The  idea  was  prevalent  that 
direction  was  detected  by  the  human  ear  through  the  shadow  cast  by  the 
head.  This,  however,  was  not  the  case,  as  the  direction  was  detenniued 
by  the  ears  discerning  which  ear  received  the  sound  first.  Prof.  Bragg 
showed  a  number  of  experiments  and  slides,  and  in  conclusion  described 
the  u.se  of  hydrophones  spaced  at  certain  distances  apart  for  the  deter- 
mination of  distances  under  water,  the  source  of  sound  being  an  explosion 
in  the  water.  Very  accurate  results  were  so  obtained,  and  the  method 
would  i)robably  be  put  to  practical  use. 


Obituary. 

We  regret  to  record  the  death  of  Mr.  .\leert  Vickers.  managing 
director,  and  until  recently,  also  chairman  of  ilessrs,  Vickers.  Ltd, 
Deceased,  who  was  80  years  old  when  he  retired  from  the  chairmanship 
of  the  company  last  year,  had  been  associated  with  the  firm  for  64  years. 
Jlr.  Vickers  was  also  chairman  of  the  Harvey  United  Steel  Company, 
and  was  on  the  board  of  the  Alby  United  Carbide  Factories.  William 
Beardmore  &  Company  and  other  engineermg  and  industrial  companies. 


Personal. 

Mr.  John  Newlands,  C.B.E.,  C.I.F.,  late  Controller  of  the  Central  Tele- 
graph Office,  London,  has  been  presented  with  a  silver  tea  and  coffee 
service  on  his  retirement  after  about  50  years  service, 

iwing  to  ill -health,  Mr.  J.  Wilkinson,  who  has  been  for  the  past  20 
years  tramways  electrical  engineer  to  HtTLL  Corporation,  has  tendered 
his  resiimation. 

Col.  Sir  Hamar  Greenwood,  Bart,,  M.P.,  has  been  appointed  additional 
Under  Sccretars^  of  State  for  Foreign  Affairs  and  additional  Parliamentary 
Secretary  of  the  Board  of  Trade,  in  succession  to  Sir  A.  Steel-Maitland, 
M.P. 


Arrangements  for  the  Week. 

FRIDAY,  July  ISth  (to-day). 

British  Scientific  Products  Exhibitiox. 
0. 30  p.m.     At  Central  Hall,  Westminster,  London,  S.W.     Lecture 
on  '■  Explosives,"  by  Mr.  J.  Yoimg. 
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Electric  Power  Generation  on  the  Ontario  Systems 
of  the  Hydroelectric  PoAver  Commission,* 


Hy    AKTHUR    H.    HULL. 


Tho  Province  of  Ontario  is  the  largest  and  most  ]>oj)ulous  of  the 
pro\-inces  in  Canada.  ha\in.£  an  area  of  407.262  square  miles  and  a 
population  (census  1911)  of  2.523.27i.  Ontario's  population  is 
about  3.5  per  cent,  of  the  total  of  Canada's  population,  and  its  area 
10-9  per  cent,  of  the  total  area  of  the  Dominion.  It  is  also  the 
greatest  manufacturing  province  in  Canada.  As  there  are  no  coal 
deposits  in  the  province,  its  abundant  wster-power  resources  are 
being  increasingly  utilised  to  furnish  the  power  required  for  its 
"Varied  and  increasing  industrial  development.  Xatural  gas  and 
petroleum  ai-e  found  in  the  southern  jjart  of  tlie  ])rovince,  but  this 
supply  is  insufficient.  The  demand  for  electric  power  has  increased 
greatly  during  the  past  ten  years,  and  a  great  savmg  in  coal  has  been 
effected  by  the  use  of  electric  power  in  Ontario's  industries  :  further 
great  savings  will  be,  before  long,  brought  about  by  the  electri- 
fication of  the  steam  railix)ads. 

Mr.  H.  G.  Acres  in  a  monograph  on  "  Water  Pow  crs  of  the  Pro- 
vince of  Ontario,"  written  in  1915,  gives  the  following  summation  of 
water  power  capable  of  development,  and  of  water  ]:ower  already 
developed  in  the  province  : — 

Division.  Potent  ialitj-.       Developed. 

H.P.  H.P. 

Ottawa  River  and  tributaries    688.000     71,000 

Creat  Lakes  tributaries       446,000     137,000 

Hudson  Bay  Slope   250'000     22,000 

James  Bay  Slope      1,500,000     70,000 

International  Bonndarj' Rivers      2,045,000     462,000 


4,929,000     702.000 

Of  the  total  power  developed,  about  69,000  h.p.  is  used  in  pulp 
and  pajjer  manufacture,  about  59,000  H.r.  is  used  as  hydraulic  jjower 
directly  applied,  and  the  balance,  574,000  h.p.,  is  converted  into 
electric  energy  for  light  and  power.  This  Paper  deals  only  with  the 
generation  of  electric  power  by  the  Hydro-Electric  Power  Commission 
of  Ontario,  now  the  largest  producer  and  distributor  of  electric 
energy  in  the  province.  This  Commission  was  formed  by  the  On- 
tario Government  in  1906,  and  first  furnished  power  over  its  110,000- 
volt  lines  from  Xiagara  Falls  in  October,  1910.  In  subsequent  year 
the  operation  expanded  steadily,  and  the  various  areas  in  the  provmc 
now  ser^'ed  by  the  Commission  are  designated  by  systems  as  follows^ 


Main  trans- 

Fre- 

System. 

mission 

Phase. 

Power  obtained  from 

voltage. 

Port  Arthur           1 

22,000 

60 

3 

Kaministiquia     Power 

system 

Company. 

Nipissing  system 

22,000 

60 

3 

Commission's  Xipissing 
Station. 

Muskoka  system 

22,000 

60 

3 

Com.  South  Falls 
Station. 

Wasdell's  Falls 

22,000 

60 

3 

Com.  Wasdell's  Falls 

system 

Station. 

Severn  system  ... 

22,000 

60 

3 

Com.  Big  Chute  Station. 

Eugenis  system... 

22,000 

60 

3 

Com.  Eugenia  Station. 
Com.  Healy  Falls  Staton 
Com.  Auburn  Station. 
Com.  Campbellford  Sta. 

Central  Ontario 

44.0f)0 

60 

3 

Com.  Franlvford  Station 

system 

Com.  Trenton  Station. 

St.  Lawrence 

26,400 

60 

3 

M.  F.  Beach  Company. 

system 

Rideau  system  ... 

25,700 

60 

3 

Rideau  Power  Company 
Com.   Ontario  Power 
Company's    Station. 

Niagara  sy.stem... 

1 10,000 

25 

3 

Canadian  Niagara  Co. 

Electrical   Development 
Company. 

Quecnstown    Develop- 
ment (future). 

Port  Arthur  System. — In  the  Port  Arthur  system  pOAver  is  pur- 
chased at  22,000  volts  three-phase  60  cycles  from  the  Kaminstiquia 
Power  Comj)any,  and  is  delivered  to  the  City  of  Port  Arthur  at 
22,000  and  at  2,200  volts,  part  being  transformed  in  the  Commis- 
sion's tran.sfonning  station  in  Port  .\rthur,  containing  two  banks  of 
transformers,  each  consisting  of  three  750  k.v.a.  units  connected 
star-delta  with  neutral  ungrounded.     The  first  deliveiy  of  power  was 

*  Abstract  of  a  Paper  read  before  the  American  Institute  of  Electrical 
Engineers. 


made  on  December  21,  1910.  Tlie  demand  has  steadily  increased 
and  in  order  to  meet  future  requu'ements  the  Commission  propose  to 
construct  a  hydroelectric  station  on  the  Xipigon  Pviver  at  Cameron's 
Pool,  about  SO  miles  from  Port  Arthur,  which  will  have  an  ultimate 
capacity  of  about  .50,000  h.p.  It  Ls  proposed  to  transmit  the  power 
at  110.000  volts  three-phase  60  cycles  to  Port  Arthur.  Three  otlier 
power  sites  on  this  same  river,  when  developed,  wiU,  together  with 
the  Cameron's  Pool  site,  give  a  total  of  150.000  p.p.  Another  site  is 
capable  of  development  at  Silver  Falls,  where  with  a  350  ft.  head  a 
total  of  25,000  H.p.  can  be  developed.  The  electric  energy  supplied 
at  Port  Arthur  is  used  for  operation  on  the  street  railway,  for  public 
and  domestic  lighting,  and  for  large  gram  elevators,  ship  yards,  coal 
docks  and  miscellaneous  industrial  purposes. 

Nipissing  System. — The  Xipissing  system  comprises  a  generating 
station  on  the  South  River  near  Xipissing  Village,  sub-stations  in 
CaUander,  Powassan  and  X^orth  Bay.  The  transmission  system  com- 
prises 26-5  miles  of  22,000-yolt  three-phase  circuit  on  wooden  poles. 
The  generating  station  contains  t«o  450  kw.  three-phase  2,200-volt 
60-oycle  450  revs,  per  min.  horizontal  generators  with  12-5  kw. 
125-volt  direct-connected  exciters,  each  unit  direct  coupled  to  a 
water  wheel  of  925  b.h.p.  at  86  ft.  head.  A  37-5  kw.  125-yolt  motor- 
driven  exciter  is  also  provided.  Three  300  k.v.a.  2,200/22,000- volt 
single-phase  water-cooled  transformers  connected  delta-delta  are 
installed,  with  one  22,000-volt  outgoing  feeder.  M'ateT  for  this  plant 
is  taken  from  the  South  River  through  an  open  canal  900  ft.  long, 
then  through  a  wood  stave  pipe  6  ft.  diameter  2, .300  ft.  long  to  a 
differential  surge  tank  72-5  ft.  high,  close  to  the  power  house,  a  steel 
penstock  connecting  thence  to  the  turbines.  The  storage  pond  has 
an  area  of  about  100  acres,  and  the  drainage  area  of  the  river  Ls  about 
350  square  miles.  By  additional  storage  works  it  is  possible  to 
increase  the  capacity  to  2,500  H.P. 

MKskoka  System. — The  pow-er  house  on  the  south  branch  of  the 
Muskoka  River  at  Muskoka  Village  was  taken  over  by  the  Com- 
mission in  1915,  and  has  been  remodelled  and  enlarged.  It  now 
supplies  power  over  a  single  circuit  22,000-volt  three  phase  60-cycle 
line  about  26  miles  long  to  HuntsvUle,  and  at  6,600  volts  three-phase 
60  cycles  to  the  Municipality  of  Gravenhurst.  The  equipment  in 
this  station  comprises  one  450  k.v.a.  three-phase  6,600-voh  720  revs, 
per  min.  60-cycle  generator  direct  comiected  to  a  500  B.n.p.  turbme  ; 
one  750  k.v.a.  similar  720  revs,  per  min.  generator  direct  connected 
to  a  1,000  B.K.p.  turbine  ;  one  bank  of  three  400  k.v.a.  6,600 /22,000- 
volt  transformere  coimected  delta-delta  ;  double  low-tension  'bus 
and  single  high-tension  'bus.  Four  outgoing  6,600- volt  feeders  are 
provided,  two  feeding  to  Gravenhurst  and  two  for  future  use.  There 
\vill  ultimately  be  three  1,500  k.v.a.  generators  with  a  turbine  capa- 
city of  6,000  H.P.  installed.  The  excitation  at  this  plant  is  provided 
by  a  turbine-driven  exciter  for  the  450  k.v.a.  unit,  a  motor-driven 
exciter  for  the  750  k.v.a.  unit,  which  also  has  a  belted  exciter  for 
emergency  use,  which  is  so  arranged  tliat  it  may  excite  either  gene- 
rator. The  hydraulic  head  at  this  plant  is  102  ft.  Tlie  water  is 
conducted  through  one  steel  and  one  wood  stave  pipe,  each  946  ft. 
long  to  the  turbines. 

WasdelVs  Falls  System. — This  system  comprises  a  hydraulic 
generating  station  on  the  Severn  River,  near  Severn  Bridge,  and  sub- 
stations at  Beaverton  and  Cannington.  Power  is  transmitted  to 
Beaverton  and  Cannington  over  a  single-circuit  steel- conduct  or 
line  at  22,000  volts  three-phase  60  cycles,  and  over  a  smgle-circuit 
aluminium  tie  Une  at  the  same  voltage  to  the  Commission's  Severn 
system. 

The  generating  station  was  constructed  by  the  Commission  in 
1914,  and  is  interesting  on  account  ot  the  low  hydraulic  head.  The 
normal  head  is  12  ft.,  but  variations  from  9  ft.  to  15  It.  occur.  The 
equipment  consists  of  two  400  k.v.a.  90  revs,  per  min.  vertical  type 
60  cycles  three-phase  2,300-volt  generators  comieoted  through 
flexilllc  ((iiiplings  to  turbines  rated  at  600  h.p.  at  100  per  cent,  gate 
opcniim  with  12  ft.  head.  Two  cxcitere.  one  20  kw.  turbine-driven, 
and  one  30  kw.  motor-driven  arc  provided.  Two  banks  of  trans 
formers,  each  consisting  of  three  2,200/22,000-volt  1.50  k.v.a.  units 
connected  delta-delta  are  installed.  Two  outgoing  22,000-volt  linel 
were  provided.  There  are  37  miles  of  22,000-volt  circuit  and  23 
miles  of  4,000- volt  circuits  from  the  two  sub-stations. 

Severn  System.— This  system  comprises  a  hydraulic  generating 
station  on  Severn  River  at  Big  Chute,  with  various  substations. 
The  generating  station  as  originally  built  in  1909  contained  three. 
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900  k.v.a.,  three-phase,  2,200-volt,  60-cycle,  300  revs,  per  min., 
horizontal-shaft  generators  direct  connected  to  turbines  each  rated 
aii  1,300  H.p.  under  56  ft.  head  ;  t^\o  100  kw.  580  revs,  per  min.,  125 
volt  exciters  direct  connected  to  200  h.p.  turbines  ;  two  transformer 
banks,  each  consisting  of  three  600  k.v.a.,  2,200/25,000-volt  water- 
cooled  transformers  comiected  delta-delta,  with  two  outgoing  25,000- 
volt  lines.  There  is  now  being  installed  one  1,600  k.v.a.,  three-phase, 
60-cycle,  2,20(»-volt  300  revs,  per  min.  horizontal  generator  direct- 
•jounected  to  a  2,300  h.p.  turbine. 

An  interesting  feature  of  the  transmission  lines  of  this  system  is 
the  long  spans  across  llatchedash  Bay  at  Waubaushene,  one  being 
1.135  ft.  long  and  one  858  ft.  long.  The  west  shore  tower  is  175  ft. 
high,  the  midcUe  and  east  shore  towers  are  88  ft.  high. 

Eurjenia  System. — This  system  obtains  power  from  a  hydraulic 
generating  station  on  the  Beaver  P.iver,  being  jjlaced  in  service  in 
Kovember,  1915.  ExtensioiLs  are  being  completed  to  provide  double 
the  output.  This  development,  with  one  exception,  has  the  highest 
hydraulic  head  of  any  plant  in  Canada,  being  552  ft.  gross.  It  is 
also  one  of  the  highest  heads  in  the  world  using  reaction  wheels.  The 
first  installation  consisted  of  t-s^o  2,250  H.p.  turbines  each  direct- 
connected  to  1,410  k.v.a.,  three-phase,  4,000-volt,  60-cycle,  900  revs, 
per  min.,  horizontal  shaft  generators  having  neutral  grounded 
without  resistance:  one  bank  of  three  900  k.v.a.,  4,000 /25,000-volt 
transformers   connected   delta-delta,   single   high-tension   and   low- 


Eugenia  system  comprises  245  miles  of  22,000-volt  circuit  (176  milea 
of  lines),  supplying  sub-stations,  and  50  miles  of  4,000-volt  circuits. 
This  system  is  connecte'd  to  the  Severn  system  by  a  single  circuit 
three-phase  tie  line  from  Eugenia  to  CoUingw  ood,  a  distance  of  24 
miles. 

Central  Oiilario  Si/slem. — Five  main  generating  stations,  one  on 
the  Otonabee  River  and  four  on  the  Trent  P.iver,  operating  in  parallel, 
supply  this  system.  These  are  now  fuUy  loaded  and  plans  are  being 
prepared  for  new  stations  near  Campbellford.  The  five  exciting 
stations  were  buil";  bj'  the  subsidiary  companies  of  the  Electric  Power 
Company.  The  table  gives  particulars  of  existing  developments, 
all  generators  being  three-phase,  60  cycles,  with  25  per  cent,  overload 
guarantees. 

In  addition,  a  1,000  k.v.a.,  three-phase,  60-cycle,  120  revs,  per 
min.  horizontal  generator  owned  by  the  town  of  Camp  bellford, 
delivers  its  output  to  the  2,400-volt  bus  in  this  station.  ALso  at 
Fenelon  Falls,  a  small  generating  station  is  operated,  containing 
two  -100  kw.,  600-volt,  three-phase,  60-cycle,  200  revs,  per  min. 
generators,  connected  to  two  700  h.p.  turbines.  These  feed  into 
the  44,000-volt  network  of  the  Central  Ontario  system  at  Lindsaj-, 
the  voltage  being  stepped  up  in  the  generatmg  station  through  t«o 
banlvs  of  transformers  to  11,000  volts  for  transmission  to  Lindsay. 

The  Trenton  station  Mas  placed  in  operation  in  August,  1911. 
The  four  generators  feed  mto  a  sinale  sectionalised    bus,  and  two- 


QUEBEC 


YORK 
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tension  buses,  two  outgoing  2o,000-volt  feeders  and  two  4,000  volt 
feeders,  one  each  to  Markdale  and  Flesherton.  The  extensions 
involve  two  additional  generating  units,  and  for  double  high-tension 
and  low-tension  buses,  and  for  six  25.000-volt  feeders.  The  new- 
unit  consists  of  a  2,810  k.v.a.,  three-phase,  60-cycle,  720  revs,  per 
min.  horizontal  maximum  rated  generator  direct  connected  to  a 
4,000  H.P.  turbine.  Each  generator  has  a  direct  connected  125-volt 
exciter  of  sufficient  capacity  to  excite  two  generators. 

The  storage  of  the  ^\•ater  of  the  Beaver  River  was  effected  by  two 
large  storage  dams.  From  the  head  works  a  wood  stave  pipe  46  ui. 
in  diameter  conducts  the  water  3,400  ft.  to  a  differential  surge  tank, 
105  ft.  high.  From  this  tank  a  52  in.  diameter  steel  pipe  is  carried 
1,550  ft.  to  the  power  house.  Actual  tests  at  this  station  gave  an 
overall  full-load  efficiency  of  80  per  cent.  Additional  power  will  be 
obtamed,  when  required,  by  the  construction  of  further  water  storage, 
a  second  pipe  line  at  the  Eugenia  Falls,  the  installation  of  a  fourth 
unit,  and  the  construction  of  a  station  near  Lake  Huron,  which  will 
make  available  a  total  output  for  the  system  of  15,000  h.p.     The 


6,600-volt  feeders  conduct  the  current  to  a  transforming  station,, 
which  receives  the  output  of  the  Frankford  generating  station  at 
6,600  volts.  Two  75  kw.  125-volt  exciter  units  are  installed,  one 
being  a  vertical  turbine-driven  unit  and  the  other  a  motor-driven 
unit.  Each  of  these  exciters  is  capable  of  excitmg  all  generators 
at  25  per  cent,  overload  with  65  per  cent,  power  factor  current  lagging. 
The  Frankford  station  has  a  single  unsectionalised  6,eOO-volt  'bus 
and  its  entire  output  is  fed  over  two  6,e00-volt  circuits  to  the  trans- 
forming station.  The  Trenton  transforming  station  contams  three 
3,000  k.v.a.,  6,600/44,000-volt,  three-phase,  60-cycle,  shell  U-pe 
transformers,  connected  delta-star  with  ungrounded  neutral,  double 
high-tension  and  low-tension  buses,  switching  equipment  for  tliree 
44,00li-\-,>lt  lines  and  for  six  6,600-volt  lines".  The  Campbellford 
station  contams  four  1 ,1 25  k.v.a.,  three-phase,core-type,  2,400  44,000- 
volt  transformers  and  two  outgoing  44,000-volt  line  equipments. 
Excitation  is  obtained  from  two  60  kw.  125-volt  exciters,  one  tur- 
bine-driven and  one  motor-driven,  with  two  17i  kw.  belted  exciters 
for  emergency  use. 
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At  the  station  at  Healy  Falls  there  are  three  3,750  k.v.a..  three- 
phase,  shell-type,  6,600/44,000-volt  transformere  installed,  \\ith 
verj-  flexible  switching  equipment  consisting  of  double  6,600-volt 
buses,  two  44.lKK1-volt  outgoing  lines,  a  sectionalLsed  44,000-volt 
single  transfer  'bus,  «ith  a  transformer  and  an  outgoing  line  forming 
a  unit  w  liich  may  be  operated  independent  of  the  bus. 

At  the  Aubuni  generating  station  the  turbines  are  of  the  four 
nmner  type  in  open  wheel  pits,  40  ft.  long,  16  ft.  wide  and  14  ft. 
deep.  Two  90  kw.  I2o-volt  exciters,  one  being  turbme  driven  and 
one  motor  driven,  furnish  the  excitation  of  tliis  plant.  One  generator 
is  wound  for  2,400  volts  and  feeds  a  section  of  the  bus  from  which 
2,400- volt  feedere  may  be  taken.  Tliis  section  of  'bus  is  connected 
to  tlie  C.liCO-vclt  section  of  the  bus  through  a  bank  of  three  200  k.v.a. 
2,4(K)  (i.600-volt  transformers.     Feeders  at  6.600  volts,  three-phase, 


Jinkaii  Sijitem.-^A  new  network  is  being  developed  caUed  tlie 
Kideau  system  and  covering  a  district  in  tlie  neighliourhood  of  the 
Rideau  River.  The  instaUaMon  will  consist  of  four  350  k^.,  2,200- 
Tolt,  three  phase,  60-cycle,  300  revs,  per  min.  horizontal  generators 
connected  to  two  turbines,  one  generator  being  at  each  end  of  turbine, 
and  one  875  k.v.a.  80  per  cent.  po\\er-fac*.or,  three-phase,  60-cycle, 
2,200-volt,  300  revs,  per  mm.  generator,  direct  connected  to  its 
turbuie  with  necessary  switching  and  transformer  equipment  to 
transmit  the  fuU  2,100  kw.  output,  at  26.400  volts  to  the  Kideau 
system. 

Niagara  System.— -The  Niagara  system  comprises  all  linos  and  sub- 
stations that  receive  poM-er  from  Niagara  Falls.  Power  is  received 
at  a  transformer  station  at  Niagara  Vails  from  the  Ontario  Power 
Company  (now  controlled  and  operated  by  the  Commission),  and 
from  the  Canadian  Niagara  Power  Company,  at  12.000  volts,  three- 
phase,  25-eycles,  and  is  transformed  to  llo'.OOO  volts  and  to  45,700 
volts  for  transmission.  Tlierc  is  now  installed  in  the  Niagara  trans- 
former station  132,000  k.v.a.  of  110.000-volt  transformers  in  eight 
banks  and  42,000  k.v.a.  of  45,700-volt  transformers  in  four  banks, 
not   including  spare  units.     Four  banks  of  110.000-volt  units  are 
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Connect  this  station  to  the  transformer  station  adjacent  which  con- 
tains two  1,875  k.v.a.,  tliree-phase,  core-type  6,600/44,000-volt 
transformers  and  one  outgoing  44,000-volt  line  connecting  into  the 
44,000-volt  network  of  the  Central  Ontario  system. 

The  accompanying  map,  Fig.  1,  and  the  diagram.  Fig.  2,  show-  the 
location  of  the  generating  stations  of  the  Central  Ontario  system, 
and  the  extent  of  the  transmission  network  with  sub-staMons.  Other 
power  sites  along  the  Trent  Valley  Canal  w  HI,  w  hen  developed,  brmg 
the  total  supply  up  t  >  60,000  electrical  horee  power,  w  ith  a  maximum 
capacity  of  75,000  electiical  horse  power.  The  present  power  output 
of  the  system  Ls  used  for  lighting  street  railway  and  manufacturing 
purposes.  All  transmission  lines  are  constructed  on  wood  poles. 
The  total  mileage  of  44,000-voli  circuits  is  372,  with  15  miles  of 
ll.OOO-volt  circuit,  16-4  miles  of  6,600-volt  circuits,  and  52  miles  of 
4,000-volt  circuits. 
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compo.sed  of  12  7,.'50O  k.v.a.,  single-phase,  shell  type  12,000/63,500- 
volt  transformers,  all  other  transformers  being  of  3,500  k.v.a.  rating. 
This  station,  in  point  of  transformer  capacity,  is  the  largest  iir  the 
world,  having  a  total  cajiacity  of  174,000  k.v.a,,  -nith  7,000  k.v.a. 
in  spare  units  additional. 

Four  outgoing  110,000-volt  circuits  feed  to  Dundas  transformer 
and  switching  station,  and  from  there  power  is  distributed  to  13 
110,000-volt  transformer  stations.  Four  45,700  volt  lines  feed  to 
Welland  to  the  sub-stations  of  the  Electric  Steel  &  Metals  Company, 
the  I'nion  Carbide  Company  and  the  city  of  Welland.  Fiom  this 
latter  point  a  single-circuit,  45,700-volt  Ime  runs  to  Dunn\-ille. 

This  system  was  placed  in  operation  in  October,  1910.  The  curve 
in  Fig.  4  shows  the  monthly  increase  in  power  load  of  municipalities 


Fio.  :i. — St,  Lawrence  and  Kideau  Systems. 


Fig.  5. — General  Pl.an  of  Niagara  Power  DEVELoniENT,  Hvuri 
Electric  Commission. 


.S'^  Lawrence  System.-  Tina  .system  at  the  present  time  has  no 
generating  station  owned  by  tlie  Commission.  Power  Ls  secured  by 
contract  from  the  hydraulic  station  of  the  M.  F.  Beach  Company  at 
Iroquois.  As  additional  power  is  needed  arrangements  are  now 
being  made  to  obtain  an  adequate  supply  from  another  source,  near 
Cornwall.  To  take  this  power  tlic  Commission  is  now  constructing 
a  transforming  station  near  Cornwall,  wliich  will  contain  one  l)ank 
of  three  1,250  k.v.a.,  single-phase,  63,500  26,400-volt,  60-cycle 
transformers  connected  star-delta  and  switching  equijmient  for  two 
ncoming  1 10,(11 '0- volt  circuits  and  for  two  outroing  £6,400-volt 
circuits. 


on  this  system  from  October,  1910,  to  October,  1918.   Fig.  5  contains 
a  general  plan  of  the  system. 

Tlie  transmission  network  on  this  system  contains  760  miles  of 
110,000-volt  circuits,  65  miles  of  45,700-volt  circuits,  529  miles  of. 
26,400-\olt  circuits,  489  miles  of  13.200-volt  circuits,  27  miles  of 
6,600-volt  circuits,  180  miles  of  4,000-volt  circuits,  and  20  miles  of 
2,200- volt  circuits. 

The  original  article  also  contains  some  account  of  the  Eiindalc 
Power  Con  pany's  hydiaulic  generating  station,  wliich  the  Com- 
mission took  over  in  1917,  and  some  details  of  the  plant  of  the  Ontario 
Power  Company,  to  which  extensions  are  also  being  made. 
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The  Queenstown  Devdopmenl. — This  development  presents  some 
™teresting  features  and  in  the  original  article  the  method  of  applying 
^'nd  collecting  the  water  power  is  described  in  some  detail. 

The  development  now  under  construction  is  designed  as  regards 
canal,  forebay,  gatehouse  sub-structure  and  power  house  sub- 
sti-ucture,  for  a  capacity  of  300,000  h.p.  It  is  proposed  to  construct 
the  gatehouse  and  power  house  superstructure  for  an  initial  installa- 
tion of  200,000  H.p.  in  four  units.  The  designs  are  made  so  that 
extensions  of  power  house  and  gatehouse  can  be  made  to  almost 
any  extent.  Future  plans  contemplate  the  use  of  100,000  h.p.  units. 
The  turbine  speed  has  been  lixed  at  187-5  revs,  per  min.,  and  speci- 
fication for  the  generators  are  now  being  issued  calling  for  15,000  k.  v.a. 
85  per  cent,  power-factor,  12,000-volt,  three-phase,  maximum  rated 
generators  of  vertical  type,  equipped  with  thrust  bearings  to  take 
the  weight  of  the  rotating  part  of  the  generator  plus  the  downward 


thrust  of  the  turbines.  Direct-connected  exciters  mounted  above 
the  thrust  bearings  are  proposed.  The  generators  will  be  liberally 
equi]iped  with  embedded  temperature  detectors  so  that  close  and 
accurate  observations  may  be  kept  of  operating  temperatures.  The 
specified  maximum  temperature  of  any  part  of  the  generator  at 
rated  load  is  100°C.,  with  cooling  air  at  40' C.  The  ventilating  pro- 
blem for  such  units  is  of  great  importance,  each  unit  requiring  ap- 
proximately 125,000  cubic  ft.  of  air  per  minute. 

Another  feature  of  interest  is  the  extensive  use  of  electric  power 
for  shovels,  trains,  air  compressors,  &c.,  and  electrified  railway  to 
a.'isist  in  the  constructive  work.  It  is  hoped  that  this  use  of  electric 
power,  derived  hydraulicaUy,  will  be  of  great  assistance  in  saving 
coal 

In  conclusion,  a  list  of  some  reports  and  publications  dealing  with 
electric  power  generation  in  Ontario,  is  given  in  the  original  article. 


Pulsation  of   the  D.C.  Terminal  Voltage  in   Rotary 

Converters. 


By    J.    K.    KOSTKO. 

^Continued  from  p.  y.\.) 


PuLS.\Tioxs  Due  to  the  Reverse  M.M.F.  of  the  Aem.\ture 
IX  Single-phase  Coxverters. 

The  primary  cause  of  these  pulsations  is  the  same  as  of  the 
reactance  E.M.F. — i.e.,  the  self-induction  of  the  armature  ;  but 
in  this  case  the  problem  is  complicated  by  the  reaction  of  field 
windings  and  by  the  absence  of  standardised  construction  of 
the  field  member  and  arrangement  of  field  windings,  which  are 
largely  dependent  on  the  method  of  the  starting  of  a  par- 
ticular type.  In  what  follo\vs  two  characteristic  cases  will  be 
studied  ;  (1)  The  field  member  has  pronounced  jioles,  concen- 
trated shunt  winding  and  a  squirrel-cage  amortisseur  winding  ; 
(2)  the  field  member  has  no  pronounced  poles  and  carries  two 
distributed  windings  at  right  angles  to  each  other,  the  shunt 
field  winding  and  a  short-circuited  \\-inding,  forming  togethei 
an  amortisseur  winding.  The  method,  however,  can  be  applied 
to  any  other  arrangement.    It  is  based  on  the  following  remark  : 

The  revolving  reverse  M.M.F.  may  be  considered  as  due  to 
a  system  of  fictitious  M.M.F.s,  polyphase  in  time  and  in  space 
and  distributed  in  the  air-gap  according  to  the  sine  law  ;  for 
instance,  to  two  M.M.F.s  of  the  same  amplitude  as  the  reverse 
M.M.F.,  one  coaxial  with  the  line  of  the  direct  current  brushes, 
the  other  coaxial  with  the  line  of  the  poles  ;  if  the  field  member 
is  symmetrical  with  respect  to  these  two  axes,  the  M.M.F.s 
will  act  independently  from  each  other  ;  E.M.F. s  between 
the  direct  current  brushes  will  then  be  induced  by  the  trans- 
former action  of  the  resultant  field  coaxial  with  the  line  of  the 
brushes  (""  transformer  E.M.F.  ""),  and  by  the  rotation  of  the 
armature  in  the  resultant  field  coaxial  with  the  line  of  the 
poles  ("  rotation  E.M.F.  "'). 

Incidentally,  the  knowledge  of  these  two  resultant  fields 
throws  some  light  on  another  difficult  point  of  the  design  of 
single  phase  converters — sparking  due  to  the  action  of  the 
reverse  M.M.F.  ;  a  coil  short-circuited  by  the  brushes  moves 
across  the  resultant  field  in  line  with  the  brushes  and  is  subject 
to  the  inductive  action  of  the  resultant  field  in  line  with  the 
poles  ;  E.M.F.s  induced  in  the  coil  by  these  fields  are  verv 
nearly  in  phase  opposition  ;  as  the  speed  of  the  machine  is 
constant,  their  values — for  a  given  current — depend  only 
on  the  con.stitution  of  electric  and  magnetic  circuits  along 
respective  axes  :  therefore,  they  can  be  made  to  neutralise 
each  other  by  a  suitable  arrangement  of  the  stator  and  stator 
windings. 

In  the  calculation  of  these  fields  the  influence  of  eddy 
currents  in  the  iron  will  be  neglected  ;  this  is  permissible  in 
the  case  of  small  single  phase  converters  which  are  usually 
built  with  completely  laminated  magnetic  circuit  in  order  to 
facilitate  the  starting  from  the  alternating  current  side,  either 
as  commutator  motors  or  as  induction  motors. 

Let  N  be  the  total  number  of  conductors  on  armature,  a — 
the  number  of  jjairs  of  armature  paths,  p — the  number  of 
pairs  of  poles,  t— the  pole  pitch,  /—the  frequency  of  the 
supply,  co=27Tf,  and  2/  —the  amplitude  of  the  alternating 


current  in  the  line  ;  the  amplitude  A  of  the  reverse  M.M.F.  is 

0-4  — ^  ;*  therefore,  counting  the  peripheral  distance  y  from 

apn  >  o  r      1 

the  axis  of  the  pole,  the  M.M.F.  coaxial  with  the  line  of  poles 
may  be  represented  by  Qj^=A  sin  2a)l  cos  =^,  and  that  cof  xial 
with  the  line  of^brushes — by  ^2=-"^  cos  2(ot  sin  -  -. 

Pronounced  Poles,  Concentrated  Shunt  Field  Wind- 
ing AND  Squirrel  Cage  Amortisseur  Winding. 
Considering  the  current  in  a  bar  of  the  squirrel  cage  winding 
as  super-position  of  currents  set  up  by  the  !M.M.F.s  ^j  and  Q„, 
let  ix  be  the  current  due  to  Q^  in  the  x'"  bar  counted  from  the 
axis  of  the  pole  ;  rx  and  Jx — the  resistance  and  the  local  in- 
ductance respectivelyof  thex'*bar,  Rx  and  Za — the  resistance 
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Fig.  3. 


and  the  local  inductance  of  sections  of  end  rings  (both  sides 
in  series)  between  the  axis  of  poles  and  the  x'"  bar,  Px — the 
permeance  (for  the  single  air-gap)  of  the  magnetic  circuit  for 
the  flux  crossing  the  air-gap  between  the  axis  of  poles  and  the 
.t'*  bar  ;  Rg,  Ls  and  P, — the  resistance,  the  local  inductance 
and  the  permeance  for  the  shunt  field  coil  consisting  of  n 
turns.     AJl  these  elements  can  be  calculated  from  the  design 

Wc 

data  of  the    machine  ;    if    the  air-gap  is  uniform.  Px= , 

Tl  being  the  axit  1  length  of  the  armature,  o- — the  distance 
between  the  axis  of  poles  and  the  .r"*  bar,  and  g — the  equi- 
valent air-gap  corrected  for  the  average  saturation  of  the 
magnetic  circuit  ;  all  dimensions  expressed  in  cm. 

The  flux  due  to  the  M.M.F.  Q^  and  comprised  between  the 
axis  of  poles  and  the  x"'  bar  can  be  represented  by  F  sin  2wt, 
(Ft  sin  2cy/  for  the  shunt  coil),  where 

Fx=      A—  cos  —dif. 
■' 0      g  T    ■ 

If  ff  is  uniform,  this  expression  becomes  Fx=A sin  ' — ^• 

g  71         T 

As  the  distribution  of  the  currents  ii  is  symmetrical  with 
respect  to  the  axis  of  poles,  the  flux  in  the  main  magnetic 

*  See  Note  No.  3. 
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c-rcuit  comprised  between  the  axis  and  the  x"'  bar  and  due 
to  various  currents  is 

where  it  is  the  total  number  of  bars  in  one  half  of  the  pole  pitch, 
both  embedded  in  the  pole  face  and  located  between  the  pole 
jiieces.  and  ('«  is  the  alterntting  current  in  the  shunt  field 
winding. 

In  the  circuit  consisting  of  thf  two  bars  x  symmetrical  with 
respect  to  the  axis  and  connected  by  sections  of  the  end  rings, 
the  current  in  the  latter  can  be  considered  as  super-position 
of  various  currents  flowing  from  the  bars  ;  the  equation  of  the 
E.3I.F.S  in  this  circuit  is 

-  -IioFx  cos  2iot  X  10-8=rxi^+/.r '"^ 


and  the  transftirnier  E.M.F.  between  the  brushes 


'It 


dt 


(0-4.-tP,x10-8+Z 


0 


.   +0-I.-tPx«  -j;'x10- 
=1+1  (It  dt 


and  for  the  shunt  winding  (considering  f,s  negligible  the 
permeance  of  the  main  magnetic  circuit  in  the  sjace  between 
the  poles), 

—2ionF.  cos  2o)t  x  10-*=/?./,+(0-4.tP.«-X  IQ-^+Z.)  ^-' 

dt 

+2  X0-4.-7;)  x  10-*  ZV,  ^' 
K=\       dt 

Currents  ix  and  is  can  be  calculated  from  these  equations 
«  s  follows  : — 

The  general  expression  of  ix  is  i.r=Oj  sin  2o)t—bi  cos  2ojt, 
,  d)i 

hence:   ~=2oxix  cos  2cot+2ojbx  sin   2oit  ;      substitution    of 

these  values  in  the  above  equations  transforms  them  into 
equations  of  the  form. 

Mx  sin  2o.)t+Xx  cos  2(ot=0, 
equivalent  to  Mx=0  and  Nx=0, 

Mx  and  .Y,  being  linear  functions  of  the  unknown  coeffi- 
cients Ox  and  bx-  This  gives  a  system  of  2ii+2  linear  equations 
from  which  the  2ti+2  coefficients  for  currents  in  the  bars  and 
in  the  shunt  coil  can  be  easily  calculated,  the  number  u  seldom 
exceeding  3  or  4.  All  currents  are  thus  determined  in  ampli- 
tude and  in  jjhase 

ix=V a^x+b^:  sm  (2(ot-tan-^  -\ 

It  may  be  remarked  that  the  method  is  not  based  on  the 
uniformity  of  section  of  bars  and  enil-rings  and  the  regular 
spacing  of  bars  :  the  symmetry  with  respect  to  the  two  axes 
is  the  only  r,ssum))tion. 

Neglecting  the  flux  set  up  by  theM.M.F.  Qj  but  not  linked 
with  the  shunt  coil,  the  amplitude  H  of  the  resultant  flux 
(per  pole)  coaxial  with  the  line  of  poles  and  its  angle  of  lag  6 
with  respect  to  the  M.M.F.  Q^  can  be  calculated  from  the 
equation 

H  .sin  {2o)l-'d)=F.  sin  2ojt+2  xO-4,-7ZPw„ 

M  \f 
and  the  rotation  K.M.F.s  expression  is  —'-10"*  .sin  {2ffjt  —  d) 

Currents  due  to  the  component  Q^  can  lie  calculated  in  a 
similar  way  ;  the  transformer  E.M.F.  can  then  be  determined 
as  follows  :  let  F(y,t)  be,  at  the  moment  t,  the  alternating  flux 
linked  with  an  armature  coil  having  one  .side  located  at  a 
distance  y  from  the  axis  of  the  pole.  If  the  armature  winding 
be  followed  from  this  point,  the  peripheral  advance  dy  will 

be  accomplished  after  passing  -~-  turns  in  series  ;  therefore, 
the  transformer  E.M.F.  per  element  dy  is 

_^  ''L  ,0-3 

4aT    (I  ' 


iar         J  _W2  ?t     ^ 


(i) 


The  distribution  of  currents  in  the  squirrel  cage  having  been 
determined,  the  function  F(y,t)  can  be  easily  calculated  for 
each  interval  between  bars  ;  the  application  of  formula  (4) 
gives  then  the  transformer  E.M.F.  which  can  be  reduced  to 
the  form. 

-Tsin  (2w?-(3,), 

d^  being  a  small  angle  of  lag  of  the  transformer  E.M.F.  against 
the  E.M.F.  which  would  be  set  up  by  the  field  of  Q^  acting 
alone  (i.e.,  without  squirrel  cage  winding). 

It  remains  now  to  find  the  phase  relation  of  these  two 
E.M.F.s  to  the  impedance  E.M.F.  e.  Considering  first  the 
rotation  E.M.F.  :  when  a=t/i  in  Fig.  1  (^p  being  taken  with  its 
proper  sign),  i.e.,  when  the  alternating  current  in  the  armature 
is   maximum,   the  axis   of  the   revolving  reverse   M.M.F.   is 

directed  along  A' A,  and  the  angle  (A'A,NS)  is  equal  to  \  — y  ; 

as  the  velocity  of  the  reverse  M.M.F.  is  twice  as  great  as  that 
of  the  armature,  the  reverse  M.M.F.  will  be  directed  along 


y — )S'    when-   a=xp^}2  ('-^—y)^ 


2' 


its    stationarv    com- 


ponent Qi  will  then  have  the  same  direction  and  pass  through 
the  maximum  ;  since  d  is  the  angle  of  lag  between  Qj  and  the 
resultant  field  H,  the  rotation  E.M.F.  will  be  maximum  and 
in  the  same  direction  as  the  direct  current  E.M.F.  Ed  when 

71     w     b 
0=-  +  i7+o  '  therefore,  its  expression  in  function  of  a  will  be 

i.        Jt       2 

JJ  V  f 

— •'  10-*  .sin  (2a-w-d). 

In  a  similar  way  the  transformer  E.M.F.  can  be  represented 
by  — T  sin  (2a— Y'— 5i)r  and  the  complete  expression  of  the 
direct  current  terminal  voltage  V,i  of  a  single -phase  converter 


HNf 

+ -^ 


-drop  under  the  brushes  — /jB  +  e 
10"*  sin  (2a-V'-<5)-rsin  (2a-y 


^) 


(5) 


No  Pronounced  Poles,  Distributed  Shunt  Field 
Winding  and  Short-Circuited  Amortisseur  Wind- 
ing AT  Right  Angles  to  the  Shunt  Winding. 

Assume  that  the  shunt  winding  consists  of  w  turns  per  pair 
of  poles  distributed  over  S  cm.  per  pole  pitch.  The  current  i 
^t  up  in  this  winding  by  Q^  can  be  calculated  as  follows  : 
since  the  small  resultant  alternating  flux  in  line  with  the  pole 
does  not  affect  appreciably  the  state  of  saturation  of  the  main 
magnetic  circuit,  the  equivalent  air-gap  g  can  be  corrected 
for  the  average  saturation  ;  the  fluxes  due  to  Q^  and  to  the 
current  i  can  then  be  considered  as  existing  separately.  The 
self-induction  coefficient  L  of  the  distributed  shunt  winding 
(for  the  lines  linked  with  the  entire  magnetic  circuit)  is 

W      (r     .S\ 
0-47t-  n2    ---     x  10-*  henry  *  ; 
g       ^2     3/ 

the  E.JI.F.  induced  in  this  winding  by  the  field  set  uji  by  4*1 

is  equal  to  t— 8^w  cos  2(o/  „-  „  sin  ^  10"*  volts  ; therefore, 
'  n-  g  S         2t 

if  )•  and  /  are  the  resistance  and  the  local  inductance  of  the 

shunt  winding  (in  comparison  with  which  the  corresponding 

elements  of  the  armature  winding  completing  the  circuit  are 

usually  negligible),  the  equation  of  the  alternating  current  in 

the  shunt  winding  is 


W 


— 8Aa)  cos  2fol  — -  — 


9   '^ 


nS 
sin  --  10-*=r} 


-['+»■■"  7  "'(^ 


-!)'»■ 


See  Note  No.  4.      f  So-  Koto  No.  5. 
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From  this  equation  of  the  familiar  type  /  can  be  determined 
in  amplitude  and  phase.  The  alternating  flux  between  the 
direct  current  brushes  is  the  algebraic  sum  of  the  sinusoidal 
field  due  to  Q^  and  the  trapezoidal  field  due  to  the  current  i 
in   the   shunt    winding  ;    the    maximum   value   of  the   latter 

extends  over  t—S  cm.  and  is  equal  to  0-4,-t .       This    flux 

g  2 

is,  therefore,     ni-o-r  cs  -i 

"[;-^™^»'+»-*-f  ('-!)]■ 

Since  i  is  known,  this  expression  can  be  transformed  into 
^sin  {2iot—d)  ;  the  rotation  E.M.F.  is  then 


HNf 


10"*  sin  (2(01-6), 
HNf 


or,  in  function  of  a  (Fig.  1), 10"' sin  (2a— v'  — (5). 


For  the  calculation  of  the  transformer  E.M.F.  the  current  ij 
in  the  distributed  amortisseur  winding  is  calculated  by  the 
same  method  as  in  the  shunt  winding  ;  the  function  F{y,l), 
i.e.,  the  flux  linked  with  the  armature  coil  having  one  side  at 
y,  is  then  determined  as  the  sum  of  the  sine  wave  field  due  to 
(?2  and  of  the  trapezoidal  field  due  to  the  current  !,  ;  finally 
the  transformer  E.M.F.  is  calculated  by  the  formula  (4)  and 
is  found  to  be  *  :  (M'=amorti.sseur  coil  turns  per  pole,  S'  cm.= 
width  of  coil-side) 


.V    WrSonA 
■id    qL.    n^ 


sin  2 w/— 0471  n'\ 


4     12t/  ,ll  J 


which  may  be  transformed  into  — T  sin  (2fo?—cSi),  or,  in 
function  of  a,  into  —Tsia(2a—yj—dj);  the  direct  current 
terminal  voltage  is  then  expressed  by  formula  (5). 

{To  be  concluded.) 


Incentives  to  Efficiency  in  Scientific  Management. 


Mr.  Henry  Atkinson  recently  delivered  a  lecture  on  the  above 
subject  before  the  Industrial  Reconstruction  Council. 

In  the  course  of  his  lecture,  Mr.  Atkinson  said  he  would  make  a 
point  of  not  saying  anything  about  the  war  and  of  dealing  with 
nothing  but  the  necessity  for  greatly  increased  production,  which 
was  almost  as  important  in  peace  as  it  was  for  war.  Before  dealing 
with  the  technical  part  of  the  subject,  he  wished  to  make  a  few  re- 
marks about  the  present  aspect  of  the  question  of  production.  We 
all  had  our  owai  ideas  of  life  and  what  it  meant,  and  to  him  the  whole 
thing  seemed  to  resolve  itself  into  the  value  of  this  question  of  pro- 
duction— the  value  of  leisiu-e  which  enabled  us  to  do  the  things  we 
wanted  to  do.  The  work  of  the  world  must  be  done,  and  to  live 
decently  and  normally  a  man  must  have  food  and  clothing.  He 
must  produce  them  himself  or  get  someone  to  produce  them  for  him. 
Most  of  us  earned  them  ourselves.  Our  first  interest  was  to  do  the 
things  we  had  to  do,  and  then  if  we  were  fortunate  enough  to  earn 
enough  we  could  set  about  the  things  we  wanted  to  do.  If  we  were 
to  have  leisure  the  provision  for  our  necessities  during  that  leisure 
depended  upon  greater  jiroduction  during  working  hours.  The 
greater  the  production  the  greater  the  wealth,  and  the  greater  the 
wealth  the  greater  the  leisure.  But  production  was  only  a  means  to 
an  end.  The  real  neecl  was  to  gain  such  material  wealth  as  would 
give  us  leisure,  and  hence  a  greater  and  fuller  life.  Every  able- 
bodied  man  could  produce  more  than  was  consumed  by  an  average 
family,  and  a  degree  of  luxury  was  even  now  within  reach  under 
proper  organisation  and  distribution.  The  degree  of  difference 
between  production  and  consumption  was  the  measure  of  the  surplus 
wealth  of  the  world.  It  was  obvious  that  the  easier  and  quicker 
wealth  was  produced  the  better  it  would  be  for  each  of  us  and  for 
the  world  in  general.  The  distribution  of  the  wealth  was  a  matter 
he  could  not  deal  with  there.  Some  attempt  at  better  distribution 
was  being  made  and  incentives  to  greater  production  involved  a 
more  even  distribution  of  wealth.  The  more  efficient  our  operations 
and  processes  and  organisation  the  easier  it  would  be  to  produce 
wealth,  and  it  was  in  scientific  management  that  he  saw  a  way 
whereby  one  might  have  a  reasonable  chance  of  attaining  the  end. 
It  meant  greater  output  per  man  to  increase  leisure  and  leave  the 
workers  free  to  do  those  things  most  desired.  Leisure  was  the  chief 
thing  in  life.  One  wanted  to  do  n'.any  things  that  could  not  be  done 
because  one  had  to  w  ork  for  a  living. 

Scientific  management  «as  not  purely  an  American  production. 
Its  principles  were  applied  here  even  before  America  was  discovered. 
About  1240  it  was  recorded  that  Walker,  of  Henley,  divided  an 
agricultural  holding  into  three  sections,  of  which  one  was  allowed 
to  lie  fallow  every  year,  and  adopted  a  system  of  which  the  present 
system  of  rotation  of  crops  was  an  amjjlification.  He  calculated 
that  a  man  should  plough  a  given  number  of  acres  per  day,  having 
due  regard  to  the  quality  of  the  land,  and  he  pointed  out  that  if  a  man 
did  not  carry  out  that  task,  it  was  restriction  of  output  and  should 
be  severely  dealt  with.  But  Taylor  carried  out  the  investigation  to 
a  fine  degree  of  detail  which  enabled  one  to  get  to  the  bedrock  of 
production.  It  \\'as  often  thought  that  scientific  management 
meant  hurry  and  scurry — get  on  or  get  off — but  the  facts  were 
directly  contrary.  It  had  been  realised  by  Taylor  and  others  that 
industry  was  being  carried  on  in  a  slovenly  and  inefficient  nuir.ner, 
and  that  by  a  better  organisation  and  closer  study  of  the  conditions 
and  operations  a  good  deal  of  waste  could  be  eliminated,  higher 


wages  could  be  paid  and  goods  produced  at  a  lower  cost,  and  as  a 
natural  result  there  would  be  larger  markets,  wider  sales  and  the 
employment  of  an  increased  number  of  workers.  They  argued 
further  that  a  strong,  healthy,  contented  worker  could  do  his  work 
better  than  a  weak,  imhealthy  type  of  man,  and  therefore  the  con- 
ditions mider  which  he  worked  must  be  such  that  he  was  contented 
and  healthy,  and  that  at  the  end  of  the  day  he  was  sufficiently  fresh 
to  enjoy  his  leisure.  Under  those  conditions  the  more  intelligent 
worker  would  introduce  labour-saving  devices  and  methods  by 
which  economical  production  was  furthered. 

The  monotony  of  work  was  relieved  if  an  interest  was  created. 
Xo  man  cared  to  do  his  best  continuously  imless  there  was  some 
incentive  to  encourage  him.  Therefore,  incentives  were  an  im- 
portant factor  in  production  mider  scientific  management,  and  the 
greatest  incentive  to  production  was  the  commercial  spirit  which 
set  its  o^v^l  standard  of  life  and  progress  and  provided  that  a  man 
would  receive  a  reward  if  he  produced  what  he  could  in  the  shortest 
possible  time.  That  was  an  ideal  condition,  and  the  incentives 
adopted  in  industry  generally  and  imder  scientific  numagement  had 
a  more  material  basis.  An  incentive  might  be  an  inducement  to 
the  worker  by  increased  reward  or  it  might  be  something  which 
induced  a  man  not  to  become  indifferent  to  the  work  in  which  he 
was  engaged.  A  forced  incentive  was  to  compel  a  man.  against  his 
will,  to  perform  his  task,  and  an  induced  incentive  was  to  induce  a 
man  willingly  to  do  his  work  to  the  best  of  his  ability.  Bidlying 
foremen  and  fear  of  discharge  were  amongst  the  forced  incentives, 
while  inducefi  incentives  took  the  form  of  profit  sharing,  co-partner- 
ship, co-operation  in  production,  better  conditions  of  working, 
security  of  employment  and  pajnnent  ly  results.  There  Avere  also 
incentives  which  might  pass  from  one  class  to  the  other,  such  as 
promotion  and  the  making  and  keeping  of  a  reputation.  Purely 
forced  incentives  in  their  commonest  forms  were  anachronisms  and 
would  probably  disappear  before  long.  High  wages  tended  to  make 
a  man  willingly  perform  his  work,  but  the  fear  of  losing  a  good  job 
and  the  fear  of  being  reduced  were  also  incentives,  and  the  fear  that 
a  reputation  might  be  lost  unless  a  man  kept  steadily  to  his  work. 
Profit-sharing  as  an  incentive  was  no  part  of  scientific  management 
as  at  present  practised.  This  became  co-partnei-ship  if  the  profit 
were  given  in  shares  instead  of  cash,  and  the  fact  that  the  worker 
stood  to  lose  something  if  he  neglected  his  work  was  an  incentive 
to  production.  Co-operative  production  was  the  name  given  to 
the  group  form  of  production.  Good  conditions  of  working  had  no 
material  effect  as  incentives.  They  were  taken  more  as  a  right,  as 
they  should  be.  If  a  factory  offered  2s.  or  3s.  more  in  wages,  men 
preferred  the  money  rather  than  good  conditions.  There  was, 
however,  one  advantage  ;  the  better  class  of  workman  prefeired 
better  conditions  in  preference  to  2s.  or  3s.  a  week  more.  Security 
of  employment  was  not  usually  practised,  but  if  it  were  understood 
by  workers  that  they  would  never  be  discharged  except  for  mis- 
conduct, that  would  be  one  of  the  most  valuable  incentives. 

Payment  by  results  might  be  in  the  form  of  jirofit -sharing  payment 
according  to  grovip  output,  bonus,  or  individual  reward  for  efficiency. 
A  contractor,  say,  for  a  bridge,  quoted  for  the  contract,  and  the 
sooner  the  job  was  done  the  more  profit  he  got.  He  ottered  a  bonus 
to  the  men  if  the  job  were  done  in  a  certain  time.  In  the  ease  of 
group  output,  if  the  output  exceeded  a  definite  quantity  for  a  mini- 

*  See  Note  No.  6. 
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mum  period  the  bonus  was  given.  Messrs.  Priestman  Bros,  having 
decided  that  production  could  be  considerably  increased,  took  a 
three-years"  average  of  the  work  done  in  tlie  shop,  and  on  that  basis 
they  determined  to  pay  their  employees,  including  managers  and 
clerks,  as  well  as  other  workers,  a  bonus  on  the  mcreased  output. 
The  output  had  been  increased  about  40  jjer  cent,  in  the  last  two 
years,  and  the  scheme  had  been  satisfactory.  That  was  where 
profit-sharing  had  led  to  group  output.  He  imderstood  Messrs. 
Priestman's  were  adopting  a  method  similar  to  Taylor's  in  regard 
to  profit-sharing.  The  employees  received  not  only  a  special  bonus 
for  the  extra  production,  but  when  the  profit  exceeded  a  certain 
]>ercentage  on  capital  they  also  got  a  share  of  that.  There  could 
be  no  justification  m  that  case  for  saying  the  employers  profited  at 
the  expense  of  labour.  It  had  not  yet  been  tried,  however,  under 
peace  conditions.  When  a  shop  began  to  empty  and  men  had  to 
he  put  oif.  then  would  be  the  test  of  the  system,  but  he  thought  it 
\\oiUd  come  through  it  satisfactorily. 

Piece  work  was  one  of  the  best  forms  of  pa^nnent  for  work  done. 
The  disadvantages  consisted  of  the  cutting  of  rates  when  one  man 
earned  more  than  a  certain  proportion  above  the  day  rate,  which 
prejudiced  the  system.  With  regard  to  the  premium  bonus  system, 
a  reasonable  time  the  job  should  take  was  fixed  by  a  rate  fixer  or  by 
mutual  miderstanding,  and  an  extra  bonus  was  given  in  proportion 
to  the  time  saved.  An  important  method,  and  the  one  used  in 
scientific  management  was  that  of  giving  a  reward  for  individual 
efficiency.  It  was,  in  principle,  similar  to  the  premium  bonus 
system,  the  difference  being  that  the  rate  instead  of  being  fixed 
arbitrarOy  was  fixed  by  an  exact  study  of  the  job,  the  speed  of  the 
machine  and  the  best  kind  of  tools  and  materials,  which  enabled  the 
work  to  be  done  in  the  sliortcst  possible  time.  Mr.  AUingham  dealt 
in  his  recent  lecture  with  determination  of  standards.  When  the 
standards  were  determined  the  question  arose  what  incentive  should 
be  given  to  induce  the  worker  to  act  in  accordance  with  those 
standards.  The  conditions  should  be  such  as  to  make  the  worker 
convfortable  and  contented.  Good  lighting,  first  rate  rest  rooms, 
canteens,  &c.,  might  be  regarded  as  incentives.  An  important 
incentive  was  giving  the  \\orker  some  responsibility.  Any  sug- 
gestion he  made  in  connection  ^vith  the  work  ^^as  brought  before 
the  manager  and  considered,  and  a  reward  given  if  the  suggestion 
were  adopted.  The  difficulty  in  that  was  that  the  men  in  putting 
forward  suggestions  claimed  that  it  was  making  the  fortune  of  the 
firm,  and  it  was  difficult  to  make  a  man  miderstand  tliat  his  sugges- 
tion was  only  a  little  one.  Men  used  their  brains  and  took  out 
patents.  The  firm  bought  one  or  two,  but  the  men  wanted  an 
enormous  price  and  they  could  not  understand  that  imless  the  firm 
took  them  up  they  were  useless  to  them.  h\  regard  to  payment  for 
individual  efficiency,  if  the  work  were  done  according  to  instructions, 
the  rates  were  ananged  so  that  even,'  worker  was  able  to  earn  at 
least  25  per  cent,  more  than  his  day  rate  of  wages.  The  basis  of 
payment  was  the  instruction  card.  The  Taylor  system  was  a 
straight  piece  rate,  and  when  the  men  reached  an  output  which 
Taylor  called  the  test  they  got  an  increased  rate  of  pa^,^nent.  Take 
an  article  for  which  the  piece  rate  was  Is.  If  the  men  got  10  per 
cent,  of  their  efficiency,  \\hich  wis  rated  at  100  per  cent.,  they  got 
10  i^er  cent,  of  the  \\age  rate.  When  they  readied  100  per  cent, 
efficiency  they  got  an  increase  of  40  per  cent,  above  the  piece  rate. 
If  the  piece  rate  for  tlie  article  were  lOd.,  they  got  14d.  A  certain 
number  of  pieces  ought  to  be  done  in  a  certain  time — say,  10  per 
day.  If  the  worker  turned  out  9  9  pieces  he  received  9  9  shillings 
at  the  price  of  Is.  each.     If  he  did  10  he  received  14s. 

In  the  Halsey  system  the  method  was  different.  A  man  was 
assumed  to  have  a  certain  efficiency,  and  he  got  paid  his  day  rate. 
It  did  not  matter  whether  he  had  10,  20  or  30  per  cent,  efficiency 
until  he  came  to  a  certain  point.  The  operation  was  studied,  and  it 
was  foimd  a  good  average  worker  could  turn  out  a  certain  number  of 
pieces  in  a  certain  time.  That  was  called  the  standard  quantity, 
and  was  considered  to  be  100  per  cent,  efficiency.  To  give  some 
encouragement  tlie  men  got  a  bonus  even  it  they  took  a  longer  time 
on  the  job.  If  the  standard  quantity  were  10  pieces  a  day  and  a 
worker  did  nine  jiieces  lie  got  a  certain  bonus  in  addition  to  the  day 
rate.  Instead  of  waitmg  till  he  reached  100  per  cent,  efficiency  he 
might  get  it  on  as  low  as  62i  per  cent,  efficiency.  The  method  was 
so  well  adapted  to  ordinary  payment  that  it  was  the  commonest 
fonu  of  payment  under  scientific  management.  The  Taylor  method 
was  the  fii-st,  but  it  was  only  u.sed  in  very  few  shops,  because  the 
standard  set  was  so  high  that  few  men  could  reach  it.  Taylor  got 
rid  of  the  men  who  could  not  re.ich  it.  Gant's  method  was  somewhat 
siniUar  to  Taylor's.  He  guaranteed  a  man  a  certain  percentage 
according  to  his  efficiency.  If  a  man  did  no  work  at  all  he  got  75 
per  cent,  of  his  day  wages.  As  he  did  more  and  more  work  his  wages 
went  up  until  when  he  reached  100  per  cent,  he  got  the  same  as 
imder  the  Taylor  system.  Otherwise  the  system  was  the  same  as 
Taylor's. 


He  thought  that  the  Halsey  system  was,  on  the  whole,  the  most 
satisfactory.  The  day  rate  was  guaranteed  and  a  bonus  was  reached 
some  time  before  100  per  cent,  efficiency  was  reached.  The  100  ])er 
cent,  efficiency  could  be  fixed  wliere  one  liked.  It  depended  on  the 
study  of  the  operation.  There  was  a  jump  when  100  per  cent,  effi- 
ciency was  reached.  In  a  chart  which  he  showed,  only  10  per  cent, 
was  added  at  100  per  cent,  efficiency,  making  the  same  wages  as 
imder  the  Taylor  system,  becavise  a  considerable  increase  had  been 
given  below  that  point.  \Mth  automatic  or  semi-automatic  machi- 
nery it  had  been  found  better  to  begin  the  bonus  at  a  higher  effi- 
ciency, say,  about  80  per  cent.  At  100  per  cent,  efficiency  the 
bonus  was  25  per  cent.  The  Eowan  system  was  not  in  use  in  this 
country,  and  it  was  a  most  unscientific  method.  The  time  was 
given  to  the  job  by  a  rate  fixer  or  the  time  «  as  given  that  it  had  been 
done  in  Ijefore.  For  every  10  per  cent,  that  the  time  Avas  reduced 
10  per  cent,  was  added  to  the  wages.  It  was  contrary  to  scientific 
management  principles.  \Mth  scientific  management  the  increase 
was  not  only  pro  rata,  but  a  better  bonus  was  given  for  producing  the 
job  in  the  shortest  time.  The  Eowan  sj'Stem  was  not  found  satis- 
factory. The  worker  claimed  that  if  he  saved  the  time  he  was 
entitled  to  the  result  of  the  saving.  He  overlooked  the  fact  that  it 
necessitated  having  highly  scientific  men  to  make  the  time  studies, 
and  also  the  fact  that  his  day  wages  had  to  be  guaranteed.  In  one 
works  the  machiiiery  was  automatic.  The  times  of  the  machines 
were  not  altered  when  they  should  have  been,  and  the  average  effi- 
ciency of  the  workers  was  about  55  per  cent.  They  did  not  get  any 
bonus.  They  were  compensated  by  giving  them  2s.  a  day  each,  and 
their  efficiency  dropped  to  45  per  cent.,  which  showed  that  the 
mceiitive  had  previously  been  constantly  there.  Some  of  the  men 
would  have  made  100  per  cent,  efficiency  it  the  times  had  been 
altered.  Under  scientific  management  every  worker  could  obtain 
extra  wages,  and  every  worker  had  an  opportunity,  but  some  men 
could  do  twice  or  three  times  as  much  as  others.  In  works  he  had  in 
mind  they  had  one  girl  with  an  efficiency  of  between  300  and  400 
per  cent,  on  one  job.  She  ^las  doing  something  in  connection  with 
a  shell.  She  had  to  imscrew  the  nose,  put  on  another,  and  perform 
another  operation.  She  fomid  that  instead  of  needing  to  stop  the 
machine  she  could  unscreA\-  faster  than  the  thing  went  romid.  She 
put  the  other  nose  there,  and  the  machine  screwed  it  up.  The 
other  girls  wanted  to  Iviiow  why  they  were  not  earning  as  much 
money.  Another  time  study  of  the  job  had  to  be  made.  The  day 
wage  being  guaranteed,  the  incentive  to  attempt  greater  production 
continued  throughout  the  day,  and  the  result  unmediateh'  followed 
the  effort.     That  was  the  finest  system  he  had  come  across. 

Under  the  Ford  system  there  was  a  straight  piece  rate  and  no 
bonus.  In  some  respects,  however,  the  li'ord  system  was  most 
scientific.  Every  single  job  was  timed.  Ford  engaged  men  at 
50  per  cent,  (he  thought  it  was  more  now)  above  the  wages  they  had 
earned  previously,  but  only  on  condition  that  they  worked  according 
to  instructions.  He  got  the  pick  of  the  workers,  and  when  he 
adopted  the  system  he  got  a  thousand  applications  a  day  from  all 
parts  of  the  United  States.  The  adoption  of  scientific  management 
would,  he  thought,  do  much  to  liring  about  a  condition  of  per- 
manent prosperity  to  employers  and  employed.  An  efficient  man 
*Could  eani  a  wage  that  would  place  him  in  a  highly  satisfactory  con- 
dition. The  question  of  the  mmimum  wage  would  doubtless  be  a 
bone  of  contention  for  some  time.  It  was  often  overlooked  by  both 
sides  tliat  the  worker  ceased  to  be  a  worker  in  the  ordinary  sense  of 
the  word,  and  was  as  a  matter  of  fact  a  eonti'actor  to  the  firm,  and 
agreed  to  produce  a  certain  quantity  of  work  of  a  certain  quality  at  a 
definite  price  and  under  certain  conditions.  Failing  to  fulfil  his  con- 
tract renders  him  liable  to  lose  his  money,  and  failure  on  the  part 
of  the  employer  to  keep  to  liis  part  of  the  contract  renders  him  liable 
damages.  The  worker  has  the  right  to  know  how  the  rates  are  de- 
termined and  to  receive  instructions  as  to  how  to  do  the  work. 
He  looked  upon  the  whole  of  these  methods  of  operation  and  payment 
by  residts  as  emancipation  from  trade  slavery. 


DISCUSSION. 
Mr.  Bfxterwokth  .said  he  had  come  to  the  conclusion  tlial  tlic 
metluids  tlie  lecturer  spoke  of  as  having  been  used  in  this  country  must 
have  been  used  in  shojis  where  scientific  management  as  such  was  not 
properly  installed,  othei-wise  the  question  of  the  cutting  of  rates  would 
not  have  arisen.  Rate-cutting  had  caused  the  bulk  of  the  labour 
troubles  in  this  cnuntiy.  When  a  rate  was  cut  once  a  man  began  to 
think,  and  when  it  was  cut  twice  he  was  done  with  the  job.  Well  lighted 
and  sanitary  workshops  should  not  be  regarded  as  a  reward.  It  was 
simply  a  duty  to  one's  fellow  men  to  jirovide  them.  Many  of  the  systems 
the  lecturer  had  spoken  of  were  more  or  less  obsolete.  The  first  origin 
of  these  was  the  Towne  system  of  the  Yale  &  Townc  Manufacturing 
Company  in  America.  Then  Halsey  came  along  and  improved  the 
system,  and  it  was  kno\vn  as  the  Towne-Halsey  principle,  and  was 
undoubtedly  a  good  one.  After  that  Ta.vlor  came  along  with  his  piece 
rate,  but  the  lecturer  had  not  referred  to  that  specifically  as  a  differential 
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rate.  Supposing  the  standard  were  20  pieces  a  day,  a  man  got  20s.  for  20, 
but  if  he  only  did  19  he  only  got  about  8d.  each.  That  was  a  tremendous 
penalty  for  dropping  one  piece.  Taylor  was  undoubtedly  a  driver. 
His  system  was  right,  but  his  methods  were  wrong,  and  his  system 
came  into  more  or  less  disrepute.  Gant .  one  of  Taylor's  able  lieutenants, 
devised  the  day  work,  plus  bonus  plan.  That  was  a  good  system. 
Every  man  had  a  day  rate  while  learning.  A  man  .should  not  be  ptnalised 
because  he  was  learning  to  do  a  job  in  the  way  the  employer  wanted  it 
done.  A  combination  of  the  Taylor  and  Gant  systems  was  rcgaided  by 
some  manufacturers  as  about  as  ideal  as  one  could  get.  The  stop 
■watch  was  a  most  unreliable  instrument.  One  could  judge  the  interval 
that  elapsed  between  receiving  an  impression  and  acting  upon  it  by 
touching  a  person  on  the  neck  or  back  and  asking  the  person  to  tap  a 
table  with  the  right  or  left  hand  respectively  in  response  to  the  touches. 
The  interval  was  sometimes  quite  considerable.  Years  of  Taylor's 
work  had  recently  been  proved  to  be  useless  for  the  reason  that  he 
took  his  stop-watch  records  without  regard  to  the  conditions. 

Mr.  H.  W.  Allinqham  did  not  think  stop  watches  unreliable  in  the 
hands  of  a  trained  observer.  Stop  watches  were  largely  used  at  the 
front  in  fixing  and  calculating  the  position  of  the  enemy's  artillery. 
Our  observers  recorded  by  stop  watches  the  time  betwween  a  flash  of  a 
gun  and  the  time  the  report  reached  them,  calculating,  from  the  known 
velocity  of  sound,  the  approximate  distance  of  the  gun.  When  these 
observations  could  be  taken  at  two  or  three  points  the  position  of  the  gun 
was  fixed  by  triangulation.  The  Germans  had  a  complete  .system  of 
sound  ranging.  They  had  a  series  of  observers  with  stjOp  watches,  and 
connected  up  by  telephones.  Each  man  stopped  his  watch  as  the  sound 
of  the  gun  reached  him,  and  he  sent  a  buzz  to  the  other  observers  behind 
him.  They  got  results  which  showed  an  accuracy  of  something  like 
1/50  sec.  Stop  watches  might  be  of  great  value  in  time-.study  work,  but 
they  .should  be  used  quite  openly  with  the  consent  of  the  workmen. 
Profit  sharing  had  the  disadvantages  that  in  lean  years  the  workers  were 
dissatisfied,  the  incentive  was  not  immediate,  and  it  was  not  an  incentive 
to  the  individual  worker.  It  might  be  a  useful  and  fair  arrangement,  but 
should  be  in  addition  to  other  incentives. 

Major  Pell.s,  R.E.,  said  the  Rowan  system  was  considered  by  the 
lecturer  to  be  unscientific,  but  he  thought  it  scientific  because  it  was 
•designed  to  protect  the  worker  against  himself.  It  was  based  on  the 
assumption  that  a  man  who  got  a  piece  rate  and  bonus  worked  very  hard 
and  might  do  himself  real  harm,  arrd  the  Rowan  system  allowed  him  to 
work  up  to  a  certain  efficiency,  and  then  forced  a  rest  factor  upoir  him. 

Lt.-Col.  PoTTiKGEK  said  Mr.  Ernest  Benn,  the  chairman  of  that 
Council,  had  held  a  conference  with  directors  of  Prieslman  Bros,  on  their 
system  of  profit  sharing,  combined  with  bonus,  and  he  (Col.  Pottinger) 
thought  a  memorandum  on  the  subject  would  probably  be  printed  and 
placed  on  sale,  and  that  it  would  deal  with  points  Mr.  Allingham  had 
raised.  It  was  laid  down  that  rates  were  never  to  be  cut  except  by  a 
-work's  committee,  which  combirred  employers  and  employed.  In  a 
series  of  lectures  early  in  next  autumn  it  was  projjosed  to  deal  with 
bonus  systems  and  payment  at  various  rates. 


The  Ch.\irman  said  the  great  difficulty  of  these  scientific  systems  was 
that  if  the  men  earned  a  lot  of  money  the  employer  thought  he  was 
being  done,  and  if  a  man  did  not  earn  a  lot  of  money  easily  he  thought  he 
was  being  done.  In  the  business  with  which  he  was  connected  the 
profit,  after  providing  for  certain  requirements,  was  simply  divided 
between  the  shareholders  and  all  the  employees. 

Mr.  Aemstkong  asked  the  lecturer  if  he  could  explain  whj'  scientific 
managerueirt  should  have  been  so  viciously  attacked  by  Mr.  Cole  in  his 
recent  book  on  wages. 

Mr.  Wilson  a.sked  on  what  grounds  the  lecturer  based  his  opinion  that 
fixity  of  tenure  would  secure  better  workmen  and  better  output.  In  the 
services  that  was  not  found  to  be  the  case.  All  this  efficiency  seemed  to 
be  based  on  labour,  and  on  output  rather  than  efficiency.  Would  the 
lecturer  explain  what  he  meant  by  efficiency.  He  thought  much  might 
be  said  for  emploj'ers  insuring  their  employees  against  death  or  accident. 

Mi.ss  VoysEY  asked  what  happened  to  the  money  w-hen  the  rate  was 
cut  because  the  worker  had  earned  too  much  ?  Was  there  a  method  to 
improve  the  quality  of  the  work  as  well  as  increase  the  quantity  ? 

'The  Lectliker.  replying  to  the  discussion,  said  the  output  he  spoke  of 
was  output  of  good  work.  The  work  was  tested  to  see  whether  it  was  up 
to  standard.  The  best  workers  first  took  up  the  jobs  and  the  time  was 
fixed  on  the  strength  of  that.  Mr.  Butterworth  said  rates  could  not  be 
cut  under  scientific  management,  but  it  was  nearly  always  done.  He  did 
not  think  a  worksliop  could  be  found  in  America  where  rates  were  not 
cut.  It  was  rrot  cuttirrg  the  rate  in  the  ordinary'  sense.  The  new 
timing  was  done  in  such  a  way  that  the  worker  would  alwaj's  get  that 
30  per  cent.,  or  whatever  it  might  be,  over  his  wages.  With  regard  to 
fixity  of  tenure,  that  was  only  an  opinion  of  his  own.  If  men  were 
assirredthat  they  would  not  be  discharged,  except  for  misconduct,  they 
would  be  more  satisfied.  Mr.  Cole,  in  his  book  did  not  deal  with  the  real 
scientific  management.  He  was  disappointed  to  find  such  a  clever 
urriversity  man  playing  down  to  the  men  he  was  supposed  to  be  guiding, 
and  misleading  them  on  that  point.  The  systems  Mr.  Butterworth  said 
were  obsolete,  were  in  use  all  the  time.  In  the  works  with  which  he  was 
concerned  they  were  gradually  coming  round  to  the  80  per  cent,  basis, 
and  payment  for  all  the  time  saved.  They  had  found  stop  watches 
reliable  in  every  way.  One  could  not  get  the  time  without  taking  it 
with  a  stop-watch.  He  had  not  dealt  with  profit  sharing,  which  was  not 
a  part  of  scientific  mairagement  as  understood  at  present.  It  was 
working  satisfactorily  in  some  places,  but  the  workman  would  rather 
have  arr  immediate  reward  for  his  efficiency.  With  regard  to  rewards  for 
suggestioirs,  if  the  suggestion  referred  to  a  small  matter  £10,  or  something 
less,  was  given  as  a  reward.  In  the  case  of  a  patent,  also  a  certain  sum 
of  money  was  gjven  to  the  man  making  the  invention,  the  firm  reserving 
the  right  to  the  benefits  that  accrued  from  the  inventions. 

In  reply  to  a  questiorr  whether  taking  the  girl  off  the  shell  machine 
which  she  could  work  with  such  consummate  skill  was  not  equivalent 
to  cutting  the  rate,  the  lecturer  said  she  was  not  taken  oif  the  machine, 
but  instead  of  getting  about  300  per  cent,  efficiency,  her  efficiency  came 
do%™  to  about   175,  while  the  other  girls  got  about  150. 


Heating  and  Cooking  Notes. 

The  Coupon.  System  for  Developing  Sales  and  Improving  Load  Factor. 


In  the  old  days  most  attention  was  devoted  toward  improving  the 
'efficiency  of  the  production  and  distribution  of  electrical  energy, 
without  due  consideration  being  given  to  the  development  of  the 
demand  for  this  importartt  utility  service.  It  is  little  use  generating 
electric  current  if  you  cannot  sell  it.  So  far  electricity  has  been 
more  or  less  left  to  sell  itself  on  its  own  merits,  without  adequate 
attention  being  given  to  see  that  due  prominence  is  given  to  the 
advantages  to  be  obtained  by  its  use.  Certainly,  in  some  quarters 
successful  methods  have  been  employed  to  popularise  this  product, 
but  so  far  as  the  supply  industry  as  a  ■«  hole  is  concerned,  collective 
and  national  efl'ort  has  been  lackiirg.  The  war  has  taught  the  indus- 
trial ssction  of  the  nation  the  value  of  electricity  as  a  factor  in  rapid 
and  economical  production.  With  the  removal  of  war-time  restric- 
tions on  electricity  supply  and  the  proposed  developments  in  bulk 
supply  will  come  the  opportunity  to  popularise  the  use  of  elec- 
tricity amongst  the  masses,  firstly,  for  lighting  purposes,  and  then, 
later,  for  cooking,  heatiirg  and  household  utility  appliances.  We  are 
likely  to  tend  more  anel  more  to  the  conditions  existing  for  some 
years  past  in  the  United  States.  Domestic  help  will  become  scarcer 
and  more  expensive,  -n'hich  factors  will  help  to  increase  the  demarrd 
for  household  labour-saving  devices.  It  is  interesting,  therefore,  to 
notice  how  the  Commoirwealth  Edison  Company  of  Chicago  has 
developed  its  sale  of  household  electric  appliances  liy  means  of  (he  old 
coupon  system,  so  oiteir  associated  in  the  Englishman's  mind  '\\ith 
the  sale  of  tea. 

In  reality  the  coupon  system  is  nothing  more  nor  less  tliaii  a 
method  of  giviirg  a  cash  discount  on  small  purcliases.  The  three- 
penny or  sixpenny  customer  is  just  as  valuable  in  the  aggregate  in  the 
retail  trade  as  the  ten  and  twenty-pound  purchaser  in  the  whole- 
sale trade.     The  latter  gets  a  cash  discount  of,  say,  2i  per  cent,  as  a 


matter  of  course  ;  the  foiiner  does  not,  because  no  coin  of  the  realm 
represents  2i  per  cent,  on  sixpeirce.  But  coupoirs  cair  be  issued, 
which  -when  collected  represent  the  cash  discount  on  a  number  of 
small  purchases.  Further,  the  exchange  of  coupons  for  agreed 
articles  ensures  fhat  these  articles  are  obtained  by  a  number  of 
persons.  Cash  can  be  spent  as  and  where  the  purchaser  likes. 
Coupons  can  only  be  exchanged  for  specified  articles.  The  Common- 
wealth Edison  Company  entered  into  an  agreement  ^\  ith  the  Federal 
Profit  Sharing  Company  for  a  supply  of  Federal  Dividend  Coupons, 
and  tlicse  coupons  were  sold  to  retail  mercliauts  contracting  for  a 
Federal  electric  sign.  Note  that  only  merchants  usirrg  an  electric 
sign  can  purchase  the  coupons.  This  alone  created  an  additional 
demand  for  electric  curreirt  from  the  supply  company.  The  cou- 
pons are  given  by  the  retailers  to  their  customers  (one  coupon  for  each 
five  cents)  wjio  jiay  cash  for  goods  supplied.  The  customer's  then 
excl  ange  their  coupons  at  special  shops  maintained  by  the  supply 
company  for  the  purpose, for  various  pieces  of  cooking,  heating  and 
utility  aiDparatus.  The  benefit  obtained  by  the  supply  company  is  a 
resulting  rise  in  the  day  load,  due  to  the  M'idc  distribution  of  cun-ent- 
consuming  devices  obtained  without  the  usual  and  more  expensive 
method  of  personal  solicitation,  missionary  and  educational  work. 
There  is  an  increase  in  the  number  of  persons  attending  the  supply 
company's  shoA\room.^.  and  when  exchanging  coupons  for  one  article, 
another  is  often  sold  for  cash  in  addition. 

Many  consumers  are  by  this  method  induced  to  try  electric  liouse- 
l.old  appliairces  that  they  would  otherwise  not  do.  aird  finding  the 
first  one  to  be  satisfactory  are  encouraged  to  increase  their-  equip- 
ment by  adding  further  articles  from  time  to  time.  The  following 
figures  show  the  jjrogress  obtained  in  sales  of  electrical  apparatus  by 
this  method,  the  articles  supplied  being  washing  machines,  vacuum 
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cleaners,  portable  lamps,  shades,  coffee  percolators,  toasters,  grills, 
irons,  kettles,  &c.  : —  ^ 

In  1915  (before  using  the  coupon  system)  total  sales  wort ...      57,000 

In  I91()  (after  coupon  service  wcs  installed)    124,600 

In  1917  1+5,600 

In  1918  iOO.OOO 

In  1919  (estimated)    500,000 

The  rate  cf  acceleration  in  sales  during  1917  and  1018  was  not 
maintained  at  the  same  rate  as  1916,  due  to  war  conditions.  In 
addition  to  the  above,  during  these  years  contracts  have  been 
obtained  for  the  installation  of  1 ,850  additional  electric  signs,  and  the 
goodw  ill  of  the  company  has  been  greatly  increased  by  the  publicity 
obtained  through  this  scheme.  We  commend  this  method  to  the 
attention  of  those  interested  in  the  development  of  electricity 
supply. 

Xetv  Belling  ~  pparatns. — This  firm  are  now  getting  «ell  into  swing 
with  the  production  of  domestic  cooking  and  heating  appliances  on  a 
peace-time  basis.  We  take  the  opportunity  of  illustrating  four 
articles  recently  produced  by  them.     Fig.  1  is  the  Belling  "  Modem- 


Fio.  1. — Bellinq  "  Modrbxette  "  Cookkh. 

ette  Cooker,''  designed  for  use  by  small  families  (up  to  six  people). 
The  frame  and  carcase  are  of  jilanLshed  stcd,  and  the  provision  of 
legs  to  bring  the  oven  to  a  convenient  height  obviates  the  disadvan- 
tages of  stooping  and  consequent  fatigue,  the  overall  height  being 
30  in.  and  width  24  m.  The  oven  portion  is  l(i  in.  high  and  14  in. 
wide,  and  heated  by  top  and  bottom  elements,  controlled  by  mul- 
tiple-circuit lotary  switches.  The  top  element  is  used  in  place  of  a 
grill.  A  shelf  is  provided  below  the  oven,  and  a  plate  warming  com- 
partment is  placed  at  the  side.  T«o  multiple-heat  hot-plate  ele- 
ments for  boiling,  stewing  and  simmering  purposes  are  mounted  m 
the  centre  of  the  hot-plate,  and  all  the  controlling  switches  are  fixed 
vertically  on  the  right-hand  side  of  the  oven.  The  total  loading  is 
4  k.w.,  and  in  all  there  are  eight  .'iOO-watt  spirals  fitted  into  four 
interchangeable  three-heat  1  kw.  heating  elements.  Accessories  in 
the  form  of  two  enamelled  trays,  two  rod  shelves,  one  solid  shelf,  grill 
pan,  two  spare  spirals  and  two  spare  insulators  are  supplied  with  the 
cooker,  which  sells  at  £1.5.  It  certainly  seems  a  wise  plan  to  include 
spare  elements  amongst  the  accessories.  Kadiant-type  boiling 
elements  are  us?d,  so  that  there  Ls  no  necessity  for  the  jiurchaser  to 
buy  new  ground  or  flat-bottomed  utensils. 


Another  serviceable  piece  of  Belling  apparatus  is  the  Boiling  Ring 
and  Toaster,  shown  in  Fig.  2,  designed  mainly  for  kitchen  use,  and  is 
an  improved  design  of  a  former  piece  of  apparatus  of  similar  tyjie. 
The  band  is  now  Hnished  in  white  enamel,  and  a  new  foim  of  msu- 
lator  has  been  employed  for  connecting  the  tie.x  (o  the  resistance 
circuit,  with  a  \  iew  to  preventing  charring  of  the  msulator  on  the 
flex.  Th?  usual  Belling  Radiant  elements  are  employed,  and  the 
hotplate  is  .supplied  complete  with  flex  connected  to  the  elements. 
Single-heat  rings  loaded  to  600  watts  sell  at  30s.,  and  three-heat 
rings  (consuming  1,000  watts  at  full  heat,  500  watts  at  medium,  and 
250  watts  at  low  heat)  at  40s..  The  rings  are  7  in.  in  diameter  and 
4|^  in.  high,  and,  if  desired,  a  hotplate  measuring  15  in.  by  9  in.  can 
be  supplied  to  fit  over  either  ring,  at  an  extra  cost  of  10s. 

Figs.  3  and  4  show 
two  patterns  of  com- 
bined grill  and  boiling 
plate,  the  one  for 
kitchen  purposes  and 
the  other  adapted  for 
table  use.  The  former 
is  controlled  by  a 
rotary  switch  mounted 
at  the  bate  of  the  grill, 
and  the  latter  is 
adapted  for  use  with  a 
flex. 

Amongst   other  new 
jiattems  of  apparatus 
])roduced  by  this   firm 
'-"-^  are    a     table     electric 

.\ND  T0.A.STER  warming  plate  suitable 
for  connection  to  any 
lamp-holder  by  means  of  flex  and  an  adapter.  The  element  is 
entirely  enclosed  and  consumes  100  watts.  The  outer  casing  is 
nickel-plated  and  highly  polished.  The  article  is  thoroughly  well 
made  and  finished,  and  proves  that  a  British  manufacturer  can 
make  electric  table  accessories  equal  in  quality  and  api^earance  to 
American  appliances  of  dmilar  nature.  The  warming  plate,  complete 
with  6  ft.  of  flexible,  sells  for  22s.  6d.,  a  price  which  seems  exceed- 
ingly reasonable  in  these  days,  and  an  example  of  what  can  be  done 
with  standardisation  and  quantity  production.  Two  sizes  of 
electric  kettles,  both  jjolished  copper,  have  also  been  produced,  one 


Fi 


. — Bulling  Builim;  Ki> 


Belling  Combined  Okill  \vd  Boiling  Plate. 


holduig  four  pmts  of  water  and  the  other  six.  The  former  consumes 
7.50  watts  and  the  latter  1,500  watts.  The  two  pint  keltic  boils 
two  pints  of  water  hi  10  minutes  and  four  pints  in  20  muiutes,  whilst 
the  larger  kettle  will  boil  six  pints  in  15  mmutes.  In  both  cases  the 
heatmg  elements  are  entirely  immersed.  The  smaller  kettle  sells 
for  27s.  Cd.  and  the  larger  47s.  6d.,  complete  with  connector  and 
flex  in  each  case.  If  desired,  the  elements  can  be  supplied  separately 
and  used  for  converting  existing  kettles,  ums  and  similar  apparatus. 
Another  item  is  a  bath  water  heater,  which  essentially  consists  of 
a  solid  copper  tank  finished  m  highly  polished  nickel  plate.  The 
water  is  heated  by  two  layers  of  Belling  immersion  heatei-s,  one 
layer  being  fixed  at  the  bottom  of  the  tank  and  one  at  the  top. 
When  the  bottom  layer  only  is  switclied  on,  the  whole  of  the  water 
in  the  tank  is  heated  in  about  one  hour.  The  second  or  top  layer 
of  heating  elements  are  provided  for  obtaming  an  immediate  supply 
of  smaller  quantities  of  hot  water.  Two  gallons  of  warm  water  can 
be  obtamed  m  three  minutes,  or  a  supply  of  very  hot  waXex  m  t\\& 
minutes.  The  total  loading  is  4  kw.,  and  the  tank  is  12  m.  ui 
diameter  and  32  in.  in  height.  It  is  supplied  complete  with  a  two- 
way  and  ■'  off  "  control  panel,  ready  for  separate  mountmg,  and 
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complete  with  flexible  tubing  and  necessary  cable  for  connecting  to 
the  tank.  A  suitable  earthing  terminal  is  provided,  and  the  cable 
can  be  brought  into  either  side  of  the  terminal  box,  which  factor 
allows  the  switch  frame  to  be  mounted  in  the  most  convenient 
position.  A  plug  is  provided  for  emptying  the  tank  when  it  is 
required  to  examme  or  repair  the  elements.  There  are  eight  1  kw. 
immersion  heaters  in  each  tank,  but  only  four  can  be  used  at  one 
time,  depending  on  whether  a  small  supply  of  hot  water  is  wanted 
quickly  or  a  large  supply  over  a  longer  period.  A  double  pole 
SM'itch  entirely  disconnects  the  heater  when  in  the  "off"  position. 
The  tank  complete  sells  for  £18. 


Fig.  i. — Bellixo  T.iBi.E  Grill  and  Boilixo  Plate. 

There  is  evidently  no  necessity  for  the  supply  industry  to  purchase 
foreign  made  domestic  electric  appliances,  because  there  is  here  a 
range  of  well-made  and  finished,  cai'efully -designed  apparatus  sold 
at  a  price  reasonable  m  comparison  with  existmg  conditions  and 
demand. 


The  DeterniinatioBL  of  the  Hysteresis 
Curve.* 

Br  M.   SCHLEICHER. 

The  following  plan  depends  on  a  ring  method,  and  the  connections 
are  shown  in  Fig.  1,  which  is  very  similar  to  that  used  for  the  deter- 
mination of  commutating  curves.  The  only  difference  is  that  the 
resistances  used  for  altering  the  field  strength  are  divided  into  two 
groups,  7?j  and  R„,  the  latter  group  being,  if  necessary,  short- 
circuited  by  the  switch  iS.  The  resistances  of  group  B^  are  so 
designed  that  when  S  is  closed,  the  heaviest  currents  can  pass  at 
steady  values  in  spite  of  variations  in  the  resistance  of  the  circuit 
owing  to  heating.  The  resistance  must  be  able  to  carry  this  current 
permanently.  With  lesistance  ifj,  the  current  must  be  capable  of 
being  steadily  decreased  by  small  decrements  without  any  change 
in  the  value  t^f  ifj.  The  carrying  capacity  of  these  resistances  need 
not  be  very  great,  as  they  will  only  carry  current  for  short  periods. 
A  double- pole  change-over  switch  is  used  for  altering  the  direction 
of  the  current. 

The  four  main  points  of  the  hysteresis  curve  are  (in  Fig.  2)  tie 
points  1  and  3,  and  the  two  points  of  leraanence,  2  and  4.  The 
points  1  and  3  are  obtained  with  the  maximum  current  in  the  two 
directions.  The  two  points  2  and  4  are  obtained  by  opening  the 
switch  l\.  The  observer  now  proceeds,  with  the  switch  S  closed, 
to  commutate  the  current  at  its  maximum  strength  several  times, 
and  then  to  leave  the  switch  f/j  m  the  position  corresponding  to 
the  point  1.  The  group  B^  i^  !'<'"'  adjusted  to  a  certain  value, 
and  the  galvanometer  is  then  joined  up.  The  switch  S  is  then 
opened  and  the  readings  on  the  ammeter  and  galvanometer  are 
noted.  The  deflection  on  the  galvanometer  is  the  ordinate,  corre- 
sponding to  the  given  current  as  abscissa.  Next  the  galvanometer 
is  taken  out  of  the  circuit  ;  the  switch  5  is  closed  ;  the  direction 
of  the  current  is  changed,  after  regulating,  if  necessary,  the  main 
current  by  means  of  /?,  ;  the  resistance  in  B„  is  increased  ;  the 
above  process  is  repeated  until  by  degrees  the  remanence-point  2  is 
approached.  The  position  of  point  2  is  determmed  as  described 
above  ;  it  is  best  to  make  several  determinations,  as  it  is  now  to 
serve  as  starting  point.  The  switch  f,  is  now  put  in  the  other 
position,  after  the  swit<>h  S  has  been  opened  and  the  resistance  B ^ 
r.iade  as  large  as  possible.  Thus  the  current  now  flows  in  the 
opposite  direction.  The  readings  of  the  galvanometer  and  ammeter 
are  noted,  the  deflections  of  the  galvanometer  being  measured 
downwards.  The  remanence  point  2  is  now  found  again,  starting 
from  the  positive  maximum  value  of  the  current,  without  takuia 
readings  on  the  galvanon  etcr ;  B.,  is  decreased  ;  the  switch  T,  is 
changed  over,  after  5  has  been  opened,  and  the  te.st  is  contin-.cd, 
till  point  3  is  reached.     The  process  is  then  reversed  till  the  .starting 

*  Abstract  of  an  article  in  the  "  ElektrotechnischeZeitschrift,'  No.  40, 
1918. 


-Di.iGRAM  Showing  Akkangement  of  the 
Apparatus. 


]5oint  1  is  reached.  It  may  be  here  stated  that  tests  have  shown 
that,  even  with  very  soft  iron  and  low  inductions,  the  sum  of  the 
deflections  corresponding  to  changes  from  the  positive  maximum 
current  to  zero  and  from  zero  to  the  negative  maximum  current 
differ  by  very  feu  tenths  of  1  per  cent,  from  that  obtained  by 
directly  commutating  from  tip  to  tip.  The  origin  of  co-ordinates 
can  therefore  be  determined  by  halving  the  extreme  deflections  ; 
or,  on  the  other  hand,  the  axes  of  co-ordinates  can  be  inserted 
when  the  loop  has  been^corapleted. 

The  advantages  of  this  plan  are  two-fold.  Firstly,  the  number 
of  instruments  is  reduced  to  a  minimum,  as  compared  with  the 
method  of  Evershed  and  Vignoles.  .Secondly,  any  point  can  be 
determined  independently  of  any  other  point,  and  the  obsers-ation 
can  be  repeated  :  this  cannot  be  done  by  Rowland  &  Webcr"s 
method  without  upsettmg  the  whole  test.  Moreover,  by  dividmg 
the  loop  into  four  portions,  a  greater  sensitiveness  of  the  galvano- 
meter is  jiossible.  The  length  of  time  required  for  the  test  is  not 
greater  than  that  taken  by  other  ring  methods.  Even  if  the  needle 
jt_^  of   the  galvano- 

-(M— 1  meter        swings 

very  slowly,  the 
>op  can  be  de- 
termined from 
.'51 J  readings  in  20 
minutes.  The 
present  method 
is  published  b^- 
J  the  author  be- 
cause, in  his 
opinion,  the  ord- 
inary methods 
fail  in  some 
material  respect; 
on  his  plan,  too, 
the  heavy  resistances  only  carry  current  for  verj'  short  intervals. 
(The  usual  methods,  to  which  reference  is  made  in  footnotes,  are 
those  of  Rowland  and  \\'eber,  Evershed  and  Vignoles,  Asle  Ytterberg, 
and  finally  that  of  Fritz  Holm,  which  Ls  a  modification  of  that  due 
to  Evershed  and  Vignoles.) 

Something  may  be  said  about  the  certainty  with  which  the  loss 
of  energy  can  be  found  from  this  loop.  Doubtless  this  value  on 
the  present  method  is  somewhat  less  than  that  determined  by  a 
steady  variation  of  the  field  strength.  This  is  because  of  the  shaking 
of  the  molecular  structure.  The  main  value  of  the  determuiation 
of  hysteresLS  Ls  in  connection  with  alteinate-current  work.  Here 
it  is  not  quite  ccrtam  whether  the  loss  of  energy  in  any  way  depends 
on  the  speed  with  which  the  magnetisation  changes.  The  hysteresis 
losses,  determined  by  Epstein's  method,  seem  to  be  slightly  less 
than  those  found  in  the  same  iron  by  the  magnetometer.  Ewing 
.  _  found  that  with 

'f  S-i^-^  small  mdications 

t  here  w  ere  cer- 
tain  re-actions 
which  could  be 
observed  over 
considerable  in- 
tervals of  time, 
but  these  re-ac- 
tions were  very 
small  if  the  time- 
intervals  were 
short.  On  the 
present  method, 
one  starts  al- 
ways from  the 
tip.  and  the 
reactions  due  to 
long  time-uitcrvals  are  thus  m  some  measure  suppressed  ; 
this  is  also  the  case  with  points  in  the  neighbourhood  of  the 
remanence-pohit,  becaues  one  passes  rapidly  away.  Eddy 
currents  may  be  generated  in  the  iron  by  the  large  changes  of  field- 
strength  ;  however,  it  has  been  shown  that  the  losses  due  to  eddy 
currents  are  of  no  importance,  when  the  ballistic  method  is  used. 
Fiitz  Holm  has  shown  that  if  the  maximum  nuluction  is  the  same, 
the  hysteresis  losses  on  alternate  current  are  the  same  as  those  found 
by  Evershed  and  Vignoles  on  direct  current,  and  their  method  is 
similar  to  the  author's,  masmuch  as  it  works  by  leaps  from  the  tip 
of  the  loop.  It.  ll.eiefore,  .seems  likely  that  when  direct  current  is 
used,  a  shaking  of  the  molecular  structure  pioduces  results  very 
similar  to  those  found  with  alternate  curient  in  so  far  as  energy 
losses  are  concerned,  if  the  maximvm  induction  is  the  sane  in  the 
(,wo  cases. 


Fio. 
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The   Electricity   (Supply) 
Bill  in  Coniniittee. 

It  is  to  be  Loped  that,  now  the  Electricity  Bill  is  actually 
before  C'omiuittee  B,  that  the  Committee  in  deciding  the 
details  will  keep  before  them  the  main  objects  which  it  is 
intended  that  the  Bill  should  achieve.  This  is  particularly 
necessary  in  view  of  the  chaos  of  minor  ambitions  and  sub- 
sidiary projects  which  have  gradually  become  interwoven  with 
the  general  idea  of  a  national  electricity  scheme.  The  purpose 
of  the  scheme  is  admirably  laid  down  in  the  original  rejjort  of 
the  Board  of  Trade  Committee,  viz.,  cheap  jMwer  for  indus- 
tries. It  was  unanimoosly  agreed  by  this  Committee  that 
when  the  British  industry  would  be  subjected  "  to  the  test  of 
keen  international  comjaetition  after  the  War,"  its  success 
would  depend  upon  its  manufacturing  costs  being  reduced, 
and  an  im^jortant  element  in  this  was  cheaj)  electric  power. 
The  supply  of  power  for  industrial  purposes  is  therefore  not 
only  the  primary,  but  infinitely  the  most  pressing  need. 
Electricity  for  agriculture  is  obviously  of  secondary  import- 
ance, and  even  more  so  the  supply  for  ordinary  domestic 
uses.  Everrthing  cannot  be  done  at  once,  and  it  is  better 
for  the  housewife  to  be  disappointed  in  her  expectations,  as 
raised  by  the  daily  press,  than  for  our  industries  to  be  handi- 
capped in  the  international  markets.  Further,  the  Com- 
mittee should  bear  in  mind  that  the  need  of  the  work  being 
put  in  hand  immediately  is  only  secondary  to  that  of  its 
being  done  at  all.  Delay  is  obviously  one  of  the  mosi 
disastrous  things  which  could  come  about  if  the  Board  of 
Trade  Committee  are  correct  in  their  findings.  From  the 
financial  point  of  view  of  the  undertakings  also,  delay  is  to  be 
greatly  deprecated,  since  it  would  be  imjjossible  for  capital  to 
be  found  while  uncertainty  hung  over  the  immediate  future  of 
the  undertaking.-j,  and  when  by  the  nature  of  the  case  nothing 
in  the  shape  of  definite  security  was  forthcoming. 

We  are  plea.sed  to  note  the  business-like  course  taken  by 
the  Government  this  week  by  which  Committee  B  conferred 
with  the  Board  of  Trade  and  arrived  at  some  sort  of  concord 
on  the  revision  of  the  clause  constituting  District  Boards. 
A  revised  clause  was  handed  round  to  the  members  at  the 
meeting  on  Tuesday  and  an  adjournment  took  place  to  give 
them  an  opportunity  of  digesting  same.  If  this  is  approved 
a  huge  batch  of  amendments  will  disappear  automatically 
and  the  procedure  be  considerably  shortened.  Until  the 
consequential  clauses  are  to  hand  it  is  impossible  to  see  the 
full  bearing  of  the  new  clause,  but  prima  facie  it  appears  to 
meet  the  case  ade(juately,  and  certainly  will  have  very  wide 
support.  The  clause,  in  a  word,  makes  the  machinery  elastic. 
Voluntary  eiiort  will  have  first  chance.  Only  as  a  last  resort 
will  formal  District  Boards  be  imposed,  the  provision  of 
District  Boards,  in  fact,  being  merely  the  "  b.g  stick."  The 
■crucial  point  to  be  safeguarded  all  through  is  that  the  Com- 
missioners .shall  have  the  fullest  powers  in  order  that  they 
can  do  things  and  can  do  them  with  the  least  possible  delay.  A 
further  point  for  the  House  of  Commons  Committee  to  bear  in 
mind,  especially  if  the  work  of  centralisation  and  such  like  is  to 
gi  forward  immediately,  is  that  the  Commiss'.oners  will  have  to 
rely  upon  the  existing  undertaking-^,  municipal  and  company, 
largely  to  assist  in  the  work.     A  great  deal  of  loose  and  vague 


talk  has  led  to  a  kind  of  idea  among  the  non-technical,  that 
the  project  is  in  the  nature  of  some  sort  of  new  scheme 
altogether.  As  a  matter  of  fact,  the  chief,  and  the  basic, 
elements  with  which  the  Commissioners  will  have  to  deal  has 
been  throughouu  the  existing  undertakings.  The  new  pro- 
posal of  the  Home  Secretary  provides  for  a  re-arrangement 
and  re-adjustment  of  these  same  elements  wherever  possible. 

As  the  municifial  and  company  undertakers  have  not  any 
status  for  appearing  before  this  Committee  (it  not  being  a 
Special  Committee),  it  is  hojjed  that  those  Members  of  the 
Committee  who  are  better  acquainted  with  the  facts  than 
their  colleagues  will  make  it  quite  clear  in  the  discussions  as  to 
the  important  and  crucial  part  which  the  undertakings  will 
have  to  play  in  the  scheme  of  reconstruction,  and  see  that  the 
claims  which  the  undertakings  are  making  for  ecj^uitable  treat- 
ment in  regard  to  purchase  terms  and  other  financial  points  of 
importance  are  dealt  with  justly.  We  trust  also,  in  this 
connection,  that  the  good  work  done  by  the  Undertakers  in  the 
past  will  be  fully  explained  to  the  Committee,  and  that  it  will 
be  pointed  out  that  the  present  scheme  would,  perhaps,  never 
have  been  necessary  had  it  not  been  for  the  legislative  restric- 
tions which  prevented  Undertakings  from  proceeding  on 
broader  engineering  lines.  Our  Miinicipal  friends  might  very 
aptly  quote  the  splendid  work  done  during  the  war  by  the  big 
municipalities,  such  as  Manchester,  Sheffield,  Birmingham, 
and  so  forth,  and  the  same  testimony  could  be  put  forward  for 
many  of  the  companies  as  evidence  that  there  is  no  lack  of 
initiative  in  the  industry,  or  ability  to  carry  out  the  most 
ambitious  schemes,  provided  the  hampering  conditions  Tinder 
which  they  have  always  worked  are  removed.  In  saying  this 
we  are  not  harping  back  to  the  "  leave  us  alone  "  plea,  which 
has,  perhaps,  characterised  a  certain  batch  of  conserva- 
tive undertakings  and  locally-minded  Councils.  W^e  agree 
tliat  laggards  must  be  provided  for,  and  consequently 
not  only  must  restrictions  be  removed,  but  there  must  be 
Commissioners  and  an  Administration  to  see  that  things  are 
actually  done.  With  the  best  of  boys  it  is  always  well  to  have  a 
cane  in  the  cupboard.  Father  O'FhTin  might  be  a  worthy 
exemplar  to  the  Commissioners  in  this  direction — 

Helping  the  hazy  ones,  coaxing  the  crazy  ones. 
Urging  the  lazy  ones  on  with  th'  .stick. 

In  all  qiiarters  there  has  been  considerable  discussion  in 
reganl  to  the  terms  of  jmrchase  proposed  under  the  Bill. 
The  local  authorities  have  felt  that  they  are  not  being  treated 
as  well  as  the  companies,  whereas  the  companies  in  their  turn 
felt  that  the  terms  were  unsatisfactory  for  private  enter]irise. 
A  memorandum  has  now  been  prepared  by  the  Board  of  Trade 
in  which  the  terms  of  purchase  by  municipal  undertakings  are 
upheld,  these  terms  being  simply  the  taking  over  of  the  out- 
standing loans.  As  regards  the  companies,  it  has  been  felt 
that  the  proposed  terms  are  I'.njust  in  view  of  the  conditions 
under  which  the  companies  are  at  present  operating.  It  is 
pointed  out  in  the  memorandum  that  a  valuation  basis  under 
present  conditions  of  high  cost  of  buildings,  &c.,  would  result 
in  very  high  terms,  and  after  ft  discussion  w^th  the  repre- 
sentatives of  the  companies  the  Board  of  Trade  have  come  to 
the  conclusion  that  the  '■  standard  price  '  in  the  case  of  London 
companies  should  be  the  actual  capital  invested  in  the  assets 
taken  over  by  the  District  Electricity  Boards.  The  same 
point  does  not  arise  so  much  in  regard  to  provincial  com- 
panies, as  they  are  less  likely  to  bo  purchased.  In  regard  to 
power  companies,  there  is  the  difficulty  that  these  deal  mainly 
with  bulk  supplies,  and  consequently  the  distribution  cannot 
be  separated  from  the  station  without  loss  of  efficiency. 
Further,  competition  by  a  District  Board  might  destroy  the 
business.  The  companies,  therefore,  ask  that  they  should  be 
given  an  ojition  re(|uiring  the  District  Board  to  purchase  the 
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whole  of  a  powor  company's  undertaking  if  the  generating 
station  is  purchased.  Having  regard  to  the  circumstances, 
the  Board  of  Trade  are  prepared  to  accept  this  view.  It 
will  be  agreed  that  these  are  important  modifications  and 
should  render  the  position  much  more  acceptable  to  the 
companies. 

We  are  glad  to  sec  that  the  t'ommittee  last  week  decided 
that  three  out  of  the  five  Commissioners  are  to  be  engineers. 


That  is  certainly  a  step  in  the  right  direction.  The  chief  fear 
for  the  ultimate  future  is  that  the  Commissioners  may  be 
r.ubjected  to  ])olitIcal  pressure.  In  other  words,  that  the 
development  of  the  scheme  may  be  found  beyond  the  limits, 
whether  of  space  or  time,  that  would  be  dictated  by  sound 
engineering  and  commercial  consideration.';.  If  that  happens, 
then  the  industry  will  once  again  sufier,  not  through  legis- 
lation but'throi'gh  it.s'misapplication. 


Static    Transformers    for    Use  with    Electric 

Furnaces. 


Introduction. 

With  the  increased  demand  lor  steel  of  all  giades,  carbide,  ierro- 
silicon,  carborundum,  &c.,  the  electric  furnace  has  rapidly  developed 
into  an  etiicient  piece  of  commercial  apparatus.  Practically  all 
elect! ic  furiiaces  require  electrical  energy  in  the  form  ol  alternating 
current  at  low  pressures.  The  energy  required  is  generally  drawn 
from  large  Lupply  systems  and  transiormed  to  the  required  pressure 
by  means  oi  static  transformers  situated  near  the  lumace.  It  is 
with  transformers  \iscd  in,  this  capacity  that  this  article  deab. 

Oi  the  three  types  of  electric  furnace  in  use — the  arc  iuinace,  the 
induct-On  funiacc,  and  the  iciji'-tan  e  I'umace — the  two  tirst-named 


Fig.  1. — One  of  \  Pair  or  British  Westinghouse  Teansfokmers  Forming  a  .'J.iM.Ki  k.v.a, 
Scott-connected  Unit  for  Use  in  Conjunction  with  a  10-12-ton  Electro- Metals  Two- 
phase  Furnace. 


are  used  for  melting  and  le fining  metals;  the  resistance  iuinace  is 
or  use  in  the  manufacture  ol  f.  rro-silicon,  carbide,  carborundum, 
&c.  For  metal-,  the  arc  furnace  has  been  prcvcd  o  be  the  mo.t 
efficient. 

There  are  various  types  ol  arc  furnaces,  bui  in  principle  they  are 
much  the  same  as  far  as  the  tiausjoimer  is  concerned,  in  that  they 
require  elecirical  eneigy  at  low  pressure  which  mist  be  variable. 
These  iuinaces,  afcording  to  different  makes,  may  be  either  single, 
two,  or  three  phase.  Of  the  best-known  types,  the  H^roult,  Stobie 
<hree-phase,  Rennerlelt,  and  Stassano  have  a  non-couductmg  hearth, 
while  the  itmamder  have  a  conducting  hearth,  i.e.,  current  passes 
through  the  bed  of  th^  furnace. 

The  voltage  required  for  iuinace  operation  depends  upon  the 
type  ol  furnace  and  the  material  to  be  produced,  and  varies  from 
60  to  120  ;  in  the  particular  case  oi  the  Snyder  furnace  the  pressure 


may  equire  to  be  220  volts.  In  general,  however,  the  voltage  is 
from  65  to  8.5,  in  three  steps  to  meet  the  furnace  requir  ments  during 
progressive  stages  oi  operation. 

For  instance,  during  the  melting  period,  a  high  voltage  is  equired 
to  accelerate  this  operation  by  supplying  the  maximum  heat.  It 
is  also  necessarj'  to  keep  th?  voltage  across  the  are  within  required 
limits,  on  account  of  the  voltage  drop  due  to  the  lower  power  factor 
consequent  on  the  magnetic  propei'ties  of  the  bath  at  temperatures 
below  TOOC. 

During  the  molten    and    refining  stages,  the    heat  required    is 

less,  line  to  the  charge  being  hot  ;     the  kilovolt-ampere    load  is 

also    less,  since    the  power   factor  has    in^-- 

provf  d,  Slid  h(irce  the  voltage  of  tupply  can 

be  reduced. 

Design  of  Furnace  TRANSFOBMEKa 

Thfre  are  distinct  leatons  for  developing 
a  special  type  of  trans'o  mers  'or  furnace 
work  and  generally  ;  peaking.  Siandaid  trans- 
oime:s  ae  iinsui'able.  For  example,  a 
voltage  latlo  requirng  a  range  oi  65  to  85 
volts,  or  possibly  a  wider  range,  is  not  in 
general  a  lequir.  ment  of  the  s'andard  tians- 
f  oimer  ;  in  oiderfo  obtain  these  voltages  with 
efficient  results,  special  pr  cautions  in  design 
are  necer  sarj-. 

Further,  a^  low  voltages  are  in  general 
used,  heavy  current-  must  be  catered 
for,  possibly  up  to  50,000  amperes,  and, 
in  order  to  obviate  unneces.'ary  local 
heatirrg  and  hea\'j'  voltage  eliops,  special 
tec  hnical  precautions  must  be  taken. 

During  furnace  operation,  violent  and 
frequent  fluctuations  oi  load  are  met  with, 
which  in  tuni  bring  heavy  mechanical  and 
elect  rial  strams  to  bear  on  the  windings; 
this  necessitates  a  lobust  aird  heavy  con- 
sti-uction  of  windings,  core  and  leads.  The 
inte  nal  reactance  m  furnace  transformers 
is  usually  higher  than  in  power  transformers, 
i  or  the  reasons  given  later 

With  the  rapid  fluctuations  of  load  possible, 
voltage  surges  may  be  encountered  on  the 
high-tension  side  of  the  transformer,  neces- 
sitatmg  heavily  reinforced  end-tum  insula- 
tion. Due  to  this,  the  tappin.gs  for  voltage 
regulation  should  be  mteinal  to  the  winding 
whenever  possible,  so  as  to  leave  the  remforceel  tunrs  free  from  any 
break  in  their  insulation. 

Heavy  and  irequent  overloads  must  be  allowed  for  and  out-o(- 
balance  loads  must  be  provided  against  in  such  a  maimer  that  the 
voltage  does  not  fall  away  in  con- equcirce.  In  Scott-connected 
transformer's  special  connectiorrs  internal  to  the  winduigs  are  neces- 
sary in  order  to  preserve  current  and  voltage  balance. 

General  Cfaracteristics  of  British  WESTixor.ocsE  Furnace 
Transformers. 

The  characteristics  of  British  Westinghouse  fu  nace  transformers 
are  here  described  under  various  headings. 

Wiiidii.gs  and  Insulalion. — The  type  of  trair.sfonner  maruiiactured 
by  the  British  Westinghouse  Company  is.  in  general,  the  shell  type, 
which  is  the  most  suitable  for  the  service  required  ;    it  allows  of 
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etrong  and  robust  construction,  as  well  as  flexibility  of  design  to 
meet  all  reactance  requirements  and  accommodation  of  heavj'  low- 
tension  currents. 

Compactness  is  a  feature  of.  the  design  and  a  minimum  of  flcor 
space  is  required.  There  is  good  oil  circulation  and  mechanically 
strong  insulation  ;  while  full  protection  of  all  windings  is  provided 
.against  damage  during  shipment  and  erection. 

The  coils  are  partially  visible,  and  inspection  of  them  is,  therefore, 
possible.  Cleaning  of  coils  may  be  carried  out  if.  duo  to  the  sludging 
of  oil,  this  is  necessary-.  The  windings  are  anauged  in  sandwich 
fashion  and  are  strongly  insulated  between  primaiy  and  secondary, 
and  also  to  ground,  with  heavj^  and  sound  mechanical  uisulation  of 
Jiigh  msulation  resistance. 


coils  in  position  ;  this  is  one  of  a  G.OdU-k.v.a.  three-phase  unit  for 
use  with  a  carbide  furnace. 

In  oil-insulated  force-cooled  transformers  the  transformer  is 
mounted  in  a  plain  heavy  boiler  plate  tank.  Tlie  coolmg  is  effected 
by  circulating  the  oil  through  an  external  cooler  of  the  surface- 
condenser  type,  or  through  a  cooling  coil  immersed  in  a  reservoir 
of  water.  The  cil  is  always  circulated  by  drawing  from  the  top  of 
the  tank,  and  then  passing  it  into  the  tank  at  the  base  after  passing 
through  the  cooler.  The  oil  is  circulated  under  pressure,  so  that 
should  any  leak  or  fault  occur  in  the  cooling  system  the  oil  will  be 
forced  out,  and  no  water  permitted  to  enter  with  the  oil  into  the 
transformer  tank. 

Transformers  are  at  times  ako  cooled  partly  by  I'ltural  racliaticin 


Fig.  2. — A  2,000  k.v.a.  Bkitish  Westinghouse  Furnace  Transfokmer 

SHOWING  COOLIXG  ColLS  IS  POSITION. 


The  high-tension  windings  ars  wound  in  sections,  and  each  tura 
is  individually  insulated  so  that  the  pressure  between  adjacent  turns 
does  not  exceed  the  voltage  maintained  per  turn.  From  8  to  10 
per  cent,  of  the  end  turns  are  reinforced,  being  individually  wrapped 
and  insulated  to  withstand  a  test  pressure  of  at  least  full-line  volts 
per  turn,  or  a  minimum  of  6,000  volts  per  turn,  according  to  the 
supply  pressure. 

Cooling. — Transformers  are  cooled  bj'  any  of  the  following  methods, 
according  to  the  output  and  situation.  In  general,  those  up  to 
1,000  k.v.a.  are  self -cooled,  that  Ls,  they  are  immersed  in  oil  in  a  tank 
with  flutes  to  pro.dde  sufficient  radiating  surface.  Transformers 
of  larger  capacity  are,  in  general,  cooled  by  artificial  means. 

Oil-insulated  air-blast  transformers  are  mounted  in  tanks,  similar 
to  the  self -cooled  units,  with  the  difference  that  the  flutes  are  closed 
at  the  periphery  by  a  sheet  steel  casing,  and  air  untler  a  few  inches 
pressure  is  passed  up  the  flutes  from  below,  either  from  a  fan  or  from 
compressed  air  mains.  A  transformer  of  this  type  is  shown  in  Fig.  I  ; 
this  is  one  of  a  pair  forming  a  3,000  k.v.a.  Scott-connected  unit, 
11,200/65-75-85-9.5  volts,  50  periods,  for  use  in  conjunction  with  a 
10-12  ton  Electro-Metals  two-phase  furnace. 

Oil-insulated  water-cooled  transformers  are  mounted  in  plain 
tanks  of  heavy  boiler  plate  and  the  coolmg  is  obtained  by  circulating 
water  through  a  copper  cooling  coil  immersed  in  the  upper  part  of 
the  oil.     Fig.  2  shows  a  2,000-k.v.a.   transformer  with  the  cooling 


Fig.  :i — A  British  Westixghovse  li25K.v..\.  OiL-iMMERsEr,  Self- 
cooled   AND  OiL-IMMERSED,  WaTEK-COOLED,  40-rBEIOD,  SiNOLE-PHASE, 

."•,800/47- VOLTS  Furnace  Transformer. 


and  partly  by  water,  as  is  shown  in  Fig.  3.  This  method  safeguards 
the  transfoiTner  from  being  run  at  excessive  temperatures  in  case 
the  circulation  ol  water  has  been  overlooked.  This  illustration 
i«hows  a  625  k.v.a.  5,800/47-volt  iO-period  13,100-ampere  trans- 
former, forming  one  ol  a  group  of  three  in  a  1,875  k.v.a.  three-phase 
unit. 

{To  he  concluded.) 


Electricity  and  the  Layman. — In  a  communication  to  The 
'■  Engineer  "  luuler  the  above  title  a  correspondent  refers  to  some 
experience  with  the  forces  of  occupation  as  illustrating  a  con- 
dition of  life  in  which  every  farmer  within  five  miles  of  a  town 
could  have  electric  lighting  throughout  his  buildings.  "When 
we  got  to  the  end  of  the  march  to  the  Rhine  about  Christmas 
time  last  year/" he  remarks,"  we  were  much  interested  to  see 
that  the  richly  agricultural  country  for  a  big  distance  all  round 
Cologne  was  supi)lied  with  electric  light  and  power  exactly 
in  the  way  you  describe.  I,  among  many  other  R.E.  sub- 
alterns, was  set  to  collect  much  information  about  this  electric 
supply.  Many  of  the  villages  investigated  were  as  much  as  20 
miles  from  the  Rhine,  and  many  obtained  their  electric  supply 
from  Dinen,  which  was  20  or  30  miles  in  the  other  direction. 
The  thoroughness  with  which  all  this  system  had  been  carried 
out  was  very  noticeable.  But  the  crux  of  the  question  is 
'•  \VTiat  did  it  all  cost  ?  "  Presumably,  the  scheme  had  all 
been  established  and  maintained  at  the  expense  of  the  taxpayer. 
It  would  be  interesting  to  obtain  fuller  data  regarding  the 
financing  of  these  German  electric  supply  schemes. 
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Report  of  the  Yorkshire  Electricity  Supply 
Linkin^-Up  Committee. 


This  Cornmittee  was  fonned  on  October  25,  1916,  and  consists 
of  the  following  :  Messrs.  E.  Cross  (Rotherham  Corporation),  S.  E. 
Fedden  (Sheffield  Corporation)  C.  N  Hefford  (Leeds  Corporation) 
C.  J.  Jewell  (Yorkshire  (West  Riding)  Electric  Tramways  Company, 
Ltd.),  S.  D.  Jones  (Batley  Corporation),  H.  A.  Nevill  (Wakefield 
C^orpo ration),  E.  S.  Rayii.er(Doncaster  Corporation).  W.  M.  Rogereon 
(Halifax  Corporation).  T.  Roles  (Bradford  Corporation),  H.  Webber 
(Keighley  Corporation),  G.  Wilkinson  (Harrogate  Corporation), 
W.  B.  Woodhouse  (Yorkshire  Electric  Power  Company).  At  the 
fii-st  meeting  Mr.  T.  Roles  was  appoiiited  Chairman  and  Mr.  W.  M. 
Rogerson  as  honorary  Secretary.  The  report  is  of  some  length 
and  is  accompanied  by  a  large  map  showing  the  way  in  which  the 
district  is  divided  up  among  the  various  authorities.  For  the  most 
part  a  frequency  of  50  has  been  adopted,  but  there  are  five  under- 
takings whose  frequencies  are  different.  Linking-up  in  this  district 
presents  but  little  difficulty.  The  number  of  kUowatt-hours  gen- 
erated in  the  area  for  the  year  ended  March  31 ,  1916,  whs  355,062,025. 
The  coal  consumption  varied  from  2-49  to  10-6  lb.  per  kilowatt-hour 
generated,  and  the  average  coal  consumption  for  the  30  undertakings 
was  3-45  lb.  If  the  whole  of  the  energy  had  been  geneiated  at  a 
figure  attained  by  the  most  efficient  generating  station  a  saving  of 
150,000  tons  of  coal  per  annum  would  have  been  effected. 

Examination  of  the  map  showed  that  most  of  the  undertakings 
lie  south  of  the  rivers  Wharfe  and  Ouse  and  are  closely  adjacent. 
This  area  has,  therefore,  been  particularly  considered.  It  has  been 
divided  up  into  northern,  southern  and  eastern  sections.  The 
northern  section  includes  Bradford,  Dewsburv',  Halifax,  Hudders- 
field,  Leeds,  Wakelield,  Yorkshiie  Electric  Power  Company  and 
other  undertakings.  The  southern  section  includes  Bamsley, 
Mexborough,  Rotherham,  Sheffield  and  Yorkshire  Electric  Power 
Company.  The  eastern  section  is  chiefly  occupied  by  the  Yorkshire 
Electric  Power  Company. 

In  the  northern  section  interlinking  is  already  in  existence  be- 
tween Bradford  Corporation  and  the  systems  of  the  Yorkshire 
Electric  Power  Company,  and  the  Shipley  Urban  District  Council 
respectively.  It  is  estimated  that  the  total  maximum  demand  in 
10  years'  time  wiU  be  400,000  kw.  It  has  been  ascertained  that 
the  present  large  stations  might  be  extended  to  deal  with  an  addi- 
tional load  of  70,000  kw.,  and  it  is  estimated  that  it  will  be  necessary 
to  provide  approximately  250,000  kw. 

In  the  southern  section  linking-up  is  in  existence  between  the 
Y'orkshire  Electric  Po\\er  Company,  Sheffield  Corporation,  and  the 
Rotherham  Corporation,  and  between  the  Yorkshire  Electric  Power 
Company  and  the  Mexborough  Urban  District  Council.  83  per 
cent,  of  the  total  load  and  85  per  cent,  of  the  total  units  generated 
were  provided  by  one  authority  alone  for  the  year  ended  December 
31.  1918.  It  i.<  anticipated  that  continued  extension  in  electrical 
energy  to  the  steel  industry  will  take  place,  and  it  is  thought  that  in 
10  years'  time  another  300,000  kw.  will  be  necessarj'.  No  station 
at  present  in  operation  in  this  section  Is  capable  of  much  further 
efficient  extension. 

The  eastern  section  is  not  of  the  same  importance  as  the  other 
two  sections,  to  which  reference  has  been  made. 

Various  sites  have  been  inspected  where  there  is  ample  con- 
densing water.  With  regard  to  transmission,  however,  the  view 
is  taken  that  the  greater  part  of  the  mains  would  have  to  be  hid 
underground.  Further,  the  cost  of  conveying  coal  over  existing 
railways  and  canals  is  low  in  the  district,  and,  therefore,  it  would  be 
preferable  to  develop  local  resources  to  the  full  before  instituting 
generation  at  points  remote  from  the  industrial  centres, 

In  the  northern  section  there  are  three  stations  capable  of  efficient 
extension  to  40,000  kw.  or  over,  and  at  least  five  sites  are  available, 
four  at  a  capacity  of  not  less  than  100,000  kw.  can  be  erected  and 
one  at  a  capacity  of  60,000  kw.  In  the  southern  section  one  station 
of  100,000  kw.,  and  another  of  70,000  kw.,  are  already  under  con- 
struction, and  a  third  of  100,000  kw.  is  contemplated.  Artificial 
cooling  will  be  necessary'  to  some  extent. 

The  conclusion  is  reached  that  a  central  authority  is  necessaiy. 
This  authority  would  encourage  the  linking-up  of  stations,  decide 
on  routes,  running  hours,  charges  to  be  made,  amount  of  compen- 
sation to  be  paid  to  officials  whose  status  is  aft'ected,  &c.  Further, 
the  authority  would  decide  upon  the  position  and  size  of  additional 
generating  stations,  standardised  supplies,  consider  and  investigate 
complaints  as  to  prices,  charges,  &c.  It  is  not  suggested  that  the 
authority  should  own  or  operate  stations,  in  fact,  such  powers  are 
deemed  to  be  inadvisable.  It  is  recommended  that  the  Board  should 
consist  of  68  members,  of  which  57  are  municipal,  9  would  be  nom 


inated  by  railway  companies,  tramway  companies,  canal  companies, 
purchasers  in  the  coal,  iron  and  steel,  engineering,  textile,  chemical 
and  agricultural  industries,  and  there  would  be  one  member  nom- 
inated by  the  Yorkshire  Electric  Power  Company,  and  one  by  the 
Electrical  Distribution  of  Yorkshire,  Ltd.  A  number  of  the  mem- 
bers of  the  Committee  felt  that  the  Board  should  be  wholly  muni- 
cipal. It  was,  however,  felt  by  the  majority  that  if  no  repre.senta- 
tives  of  th?  company  undertakings  were  placed  on  the  Board 
these  undertalvings  might  feel  that  their  interests  were  prejudiced 
owing  to  the  fact  that  a  number  of  the  municipal  representatives 
would,  by  virtue  of  their  nominators  being  electricity  supply  au- 
thorities, "not  be  regarded  as  disinterested  from  the  electricity  under- 
takers' pomt  of  view.  It  is  suggested  that  the  Board  should  per- 
manently appoint  an  engineer  of  high  standing,  together  with 
sufficient  staff  to  carry  out  the  duties  of  advising  the  Board.  The 
principal  function  of  the  Board  would  be  to  protect  and  further  the 
interests  of  the  p\iblic  m  matters  relating  to  electricity  supply.  It 
is  suggested  that  both  generating  and  distributing  authorities  should 
be  giver  the  right  to  appeal  to  the  Board  of  Trade  in  any  case  of 
dispute  arising  between  them  and  the  Board.  The  opinion  is  also 
expressed  that  no  further  erection  of  generating  stations  or  of 
additions  to  plant  should  be  made  until  the  Board  is  fonned. 

Mr.  E.  S.  Rayner  agrees  in  general  with  the  report  but  puts  for- 
ward two  exceptions,  one  of  these  being  in  regard  to  the  cc-st  of 
current  to  a  distributing  authority.  Mr  W.  B.  Woodhouse  does 
not  sign  the  report,  but  is  in  agreement  with  most  of  the  recom- 
mendations. He  feels,  however,  that  some  of  the  powers  suggested 
for  the  Board  should  be  exercised  by  the  Electricity  Commissioners. 
Also,  he  does  not  agree  with  the  suggested  constitution  of  the 
Board. 


Correspondence. 

OVERHEAD  TRANSMISSION  LINES. 

TO    THE    EDITOR   OF    THE    ELECTRICIAN. 

Sir  :  With  regard  to  Mr.  Welbourn's  letter  in  the  current 
number  of  your  paper  in  reference  to  mj  article  "  The  Prac- 
tiealiilitv  of  Transmission  Lines  at  Highest  Voltages  in  tliis 
Country,"'  in  your  issue  of  June  27,  1919,  I  quoted  "Mr.  Wel- 
bourn's comparative  figures  for  the  cost  of  overhead  and 
ur  dergrouud  lines  out  of  compliment  to  him,  and  I  am  sorry 
to  note  that  he  disclaims  the  application  of  this  relationship 
(approximately  two  to  one  in  favour  of  overhead  lines)  at 
present  day  costs. 

I  might,  however,  have  quoted  Mr.  J.  S.  Highfield,  who 
stated  in  his  recent  Paper  before  the  Royal  Society  of  Arts 
that  '■  the  cost  rf  overhead  transmission  lines  varies  from  less 
than  one-half  to  slightlv  over  one-third  of  that  of  underground 
lines."  Also  Mr.  Pearce's  Paper,  before  the  I.M.E.A.,  gives 
figures  for,  inter  alia,  a  30-mile  transmission  line  to  transmit 
100,000  kw.,  which  show  the  following  comparison  :— 

Voltage.  Cables.         Overhead  lines.  Ratio  of  cost. 

30,cbo     ...£1,816,740     ...£891,000     ...     204  to  1  in  favour  of 

overhead  uni  s 
00,000  ...  1,433,760  ...  594.000  ...  2-4  to  1  ditto 
Even  if  the  above  figures  for  overhead  lines  may  be  "  some- 
what underestimated,"  as  Mr.  Pearce  states,  the  ratio  is  so 
oreat  that  the  fig  ..res  for  overhead  lines  can  be  materially 
increased,  and /or  the  price  of  cables  materially  decreased,  and 
^tiU  show  s  lutio  very  favourable  towards  overhead  lines. 

Both  of  the  above  references  are  reasonably  checked  by 
comparative  figures  on  transmiss'ous  which  have  come  to  my 
notice  during  the  last  few  months. 

In  view  of  the  above  figures  given  by  Mr.  Pcarc,  ii.  is  cuiioua 
that  his  Paper  should  have  been  taken  by  some  of  the  engineers, 
inchuiing  Mr.  Welbourn,  who  took  part  in  the  discussion,  a8 
supi)orting  the  use  of  cables,  though  it  is  satisfactory  to  note 
that  there  were  eminent  exceptions  to  the  view  that  main 
transmissions  should  be  exclusively  by  cables. 

Notwithstanding  Mr.  \\  elbourn's  view  in  favour  of  cables, 
I  personally  believe  that  there  are  many  cases  of  main  trans- 
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mission  wliich  can  be  accomj))ishod  by  means  of  oveiheail 
lines  with  reasonably  comparable  efficiency  at  very  fonsider- 
able  saving  in  cost.  Moreover,  in  my  opinion,  even  if  the  aboVe- 
shown  considerable  saving  were  not  so  great,  it  would  .till  pay 
this  country  handsomely  to  develop  overhead  lines  at  the  highest 
voltages  as  a  necessary  ste]i  toward  securing  a  proper  share 
of  the  very  considerable  and  increasing  foreign  trade  in  high- 
voltage  material,  and  to  erable  our  engineers  to  obtain  the 
necessary  experience  to  hold  most  important  engineering 
positions  throughout  the  world. — I  am,  &c., 

London.  July  9.  Geo.  V.  Twiss. 

Sr.STAINlNG  OSCILLATIONS. 

TO    THE    EDITOR    OP    THE    ELECTRICI.iX. 

Sir  :  Ke  the  article  by  Pr.  Eccles  and  F.  W.  Jordan  in  The 
Electrici.\.\  Jime  20,  1919,  on  •'  Sustaining  the  Vibration 
of  a  Tuning  Fork,"  the  following  method  of  .sustaining  the 
oscillations  of  a  low-frequency  pendulum  may  be  of  interest 
to  readers.     It  is  very  similar  in  its  action  to  Dr.  Eccles'  ar.d 


therefore  in  .U^  and   J/-"  (/'""'t-.i).  „hicli  maybe  in  phase  withi 
or  180  deg.  of  phase  with,  the  oscillations  of  p  as  indicated. 

In  the  above-mentioned  electric  clock  there  are  two  similar 
circuits,  the  two  pendulums  90  deg.  out  of  phase.  If  we  have 
two  coils,  M^  AP,  in  series  with  M^  M^,  and  two  coils,  Ji'  .1/* 
in  series  with  the  corresponding  electromagnets  of  the  secord 


^ 


m 


M" 


m 


pendulum,  a  revolving  field  will  b(!  produced,  whicli  can  lie- 
made  to  actuate  an  armature  or  magnetised  wheel,  and  cause 
it  to  revolve  at  a  certain  speed — i.e.,  revs,  per  sec.=fre(juency 
of  pendulum. — I  am,  &c., 

Kletchley,  June  20.      H.  L.   Kirke,  C'apt.  R.F.,  attd.  R.E.. 


F.  W.  Jordan's  circuit.  I  d.nised  the  method  for  the  regulation 
and  actuation  of  an  electric  clock.  In  the  diagram,  p  is  a 
pendulum  tuned  to  whatever  time  period  required,  M'  is  a  jier- 
manent  magnet  rigidly  fixed  to  and  part  of  the  pendulum. 
M^  3P  J/*  are  electromagnets.     T  is  a  step-down  transformer. 


j(ma^.) 


p  is  set  in  motion  and  inducing  alternating  E.M.F.s  in  Ai^,and 
therefore  producing  alternating  P.D.s  across  fj  ./  .  V'^'.  This 
will  cause  periodic  variations  in  the  anode  current  (/"),  inducing 
E.M.F.s  and  corresponding  currents  in  secondary  of   T,  ar.d 


ALTERNATING    CURRENT    DEMONSTRATIONS. 

TO    THE   EDITOR   OF   THE   ELECTRICIAN. 

Sir  :  I  have  now  tried  the  ingenious  experiment  for  deniun- 
strating  phase  difierence,  described  in  Mr.  Cady's  letter  in, 
your  issue  of  .July  1.  It  appears  to  be  difScult  to  obtain 
sufficient  phase  difierence  with  the  connections  shown  in  the 
diagram,  but  I  have  secured  better  results  by  connecting, 
the  plate  B  to  the  middle  point  between  L  and  R  and  con- 
necting the  prongs  to  the  outer  terminals. 

It  may  be  of  interest  if  I  mention  another  application  of 
centre-zero  moving-coil  instruments  in  the  demonstration  of. 
alternating  current  princifiles.  Current  at  a  frequency  of  about 
one  iseriod  per  second  will  give  a  reading  which  is  very  nearly 
steady,  on  a  suitable  hot-wire  ammeter.  If  a  centre-zero 
moving-coil  ammeter  is  put  in  scries  it  will  indicate  the  con-- 
tinuous  variation  of  current.  In  this  way  there  is  available 
a  simple  means  of  demonstrating  the  relation  between  R.3LS.. 
and  maximum  values  of  an  alternating  current.  The  hot-wire 
ammeter  reads  the  R.M.S.  value  and  the  maximum  deflection 
►'■'an  the  moving-coil  instruments  show  the  maximum  value  of 
the  current. — I  am,  &c. 

Edinburgh,  July  10.  J.  H.  Buchax.w. 

ARC  STATIONS  IN  WIRELESS  TELEGRAPHY. 

TO    THE   EDITOR   OF   THE    ELECTRICIAN. 

Sir  :  In  some  letters  published  in  your  issii.es  of  May  2nd. 
and  16th  and  June  6th,  the  development  of  the  high-power 
Poulsen  arc  is  discussed  from  various  points  of  view.  The 
contributors  seem  to  agree  \vith  regard  to  the  excellency  of 
the  present  high-power  arc,  but  do  not  agree  as  to  the  question 
to  wliom  the  credit  for  the  last  years'  development  is  due-  I 
do  not  think  this  question  a  very  important  one.  and  I  cer- 
t;iiMly  think  it  is  too  early  to  write  the  history  of  that  subject.. 
I  slioidd,  therefore,  not  have  joined  in  this  discus;'ion  had  it 
not  been  for  your  editorial  note  on  the  development  of  the  arc 
in  your  issue  of  June  6th.  There  is  no  dou.bt  that  great  credit 
is  due  to  the  American  engineers  in  that  respect,  especially 
in  view  of  the  enthusiastic  manner  in  which  they  grasped  the 
possibilities  of  the  arc  and  found  the  necessary  financial 
backing  for  the  construction  of  a  system  of  arc  stations.  In 
so  far  1  heartily  agree  with  you. 

On  the  other  hand,  I  think  it  is  very  seldom  that  a  new  piece 
of  apparatus  opening  up  new  technical  jiossibilities  has  re- 
tained its  or'ginal  principal  features  in  so  high  a  degree  as  is 
the  case  with  the  present  h'gh-power  Poulsen  arc. 
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I  also  want  to  call  your  attention  to  a  few  points  which  you 
■seem  to  have  overlooked  or  at  least  not  to  have  given  the 
'Consideration  as  they,  in  my  opinion,  deserve.  (1)  The 
Danish  engineers  had  successfully  demonstrated  a  100  kw. 
arc  at  Arlington  in  1913  at  a  time  when  the  American  Company 
had  onlv  built  30  kw.  arcs.  (2)  The  commencement  of  the 
war  put  an  absolute  stop  to  Danish  engineers  jmrtaking  in 
the  practical  development  of  high-power  arcs.  (3)  Danish 
engineers  have,  during  the  war,  studied  the  working  of  the 
arc  and  thereby  cleared  the  ground  for  rational  technical 
progress  in  the  construction  of  big  arcs.  I  confidently  expect 
that  these  investigations  will  prove  to  be  more  important  for 
the  future  of  the  arc  system  than  the  question  of  how  many 
high-power  arcs  have  been  constructed  by  the  different 
jiarties. — I  am,  &c., 

Copenhagen,  June  24.  P.  0.  Pedersen. 


Imperial  Institute  of  Patentees. 

A  meeting  was  held  at  Caimon-street  Hotel  (London)  on  the  10th  inst. 
to  consider  the  question  of  forming  an  institute  with  the  above  or  a 
similar  title. 

Sir  Joseph  Lawkence,  Bart.,  who  presided,  said  there  had  long  been  a 
aipcessitv  for  some  combination  between  inventors  and  owners  of  patents 
in  this  country.  He  referred  to  his  co-operation  with  Mr.  Ivan  Levin- 
stein, which  commenced  some  20  or  30  years  ago,  and  had  for  its  object 
the  bringing  about  of  a  reform  in  the  patent  laws.  The  immediate 
■object  of  the  present  movement  was  to  ask  the  Government  to  give  an 
extension  of  time  to  those  patents  which  had  been  held  u])  during  the  war. 
He  did  not  know  of  any  other  body  that  represented  so  much  labour  and 
•capital  as  the  owners  of  patents  in  this  country,  and  yet  they  were 
without  an  organisation  of  patentees.  Amongst  the  other  objects  of  the 
proposed  institute  was  one  which  they  asked  for  20  years  ago — viz.,  the 
reduction  of  the  cost  of  jiatcnts.  It  cost  a  man  £100  during  the  14  j'ears 
of  his  patent  here,  whereas  in  America  it  cost  £7.  f>s.  lOd.  The  report 
of  the  British  Patent  Office  showed  receipts  of  £292,000  from  patents  in 
1917,  and  expenses  £124,000,  leaving  a  balance  of,  about  £170,000.  A 
State  department  like  the  Patent  Office  ought  not  to  make  a  profit  out  of 
the  "  stiTiggling  brains  "  of  inventors,  and  the  fees  could  be  comfortably 
reduced  by  .50  per  cent.,  if  not  abolished. 

Jlr.  H.\RKY  Foster  moved  a  resolution  approving  of  the  formation  of 
an  organisation  to -safeguard  and  promote  the  interests  of  patentees,  and 
pledging  itself  to  use  all  legitimate  means  to  obtain  from  Parliament  an 
extension  of  the  life  of  patents  wliich  had  been  prevented  from  being 
worked  and  developed  in  consequence  of  the  war,  and  expressing  the 
■opinion  that  an  alteration  in  the  law  was  desirable. 

Mr.  W.iLTER  F.  REin  (President  of  the  Institute  of  Inventors)  sup- 
ported the  resolution,  and  .said  the  objects  of  the  Institute  of  Inventors, 
which  had  existed  more  than  six  years,  were  to  some  extent  parallel  to 
those  of  the  proposed  new  association,  and  it  moved  in  the  matter  of  the 
prolongation  of  patents  some  time  ago.  A  conference  was  convened  at 
-which  26  of  the  chief  technical  institutions  were  represented.  A  dejju- 
tation  went  to  the  Board  of  Trade,  and,  as  a  consequence,  he  thought,  all 
that  was  objectionable  in  the  Government  Bill  was  withdrawn.  But  that 
was  onl}'  a  negative  advantage.  They  wanted  to  induce  the  Govern- 
ment to  rectify  the  injustice  done  to  patentees  by  preventing  them  frota 
-working  their  patents'during  the  war  while  making  them  pay  fees  to  keep 
the  patents  alive.  Our  best  inventors  went  to  America,  where  they  were 
received  with  o]ien  arms,  because  our  Government  picked  their  pockets. 

Mr.  MoRG.\N  MoRGAS  seoanded  the  resolution,  and  it  was  carried  with 
■one  dissentient. 

Mr.  Geo.  Tebkell,  M.P.  .pTojjosed,  and  Mr.  Arthi-k  Barclay  seconded, 
a  resolution  in  favour  of  organising  a  deputation  to  wait  upon  the  Presi- 
•dent  of  the  Board  upon  the  subject  of  Trade. 

Mr.  Barcl.^iy  referred  to  the  desirability  of  having  technical  cases  tried 
by  judges  who  were  capable  of  grasping  the  technicalities. 

Mr.  W.  R.  R AWLINGS  and  Mr.  W.  M.  Mordey  referred  to  the  work  that 
had  already  been  done  in  regard  to  the  matters  dealt  with  in  the  first 
resolution.  Mr.  Mordey  said  the  Board  of  Trade  had  already  received  a 
deputation  of  26  representatives  of  engineering  and  learned  societies  and 
organisations  such  as  the  Fcd?ration  of  British  Industries,  the  whole 
representing,  he  was  informed.  2, .500  millions  of  capital  invested  in 
England.  That  deputation  went  to  the  Board  of  Trade  on  that  very 
subject,  and  urged  that  there  should  be  a  moratorium  as  regarded  jjatents 
affected  by  the  time  lost  during  the  war. 

The  Chairman  said  the  deputation  would  take  it  as  an  instruction  that 
they  should  co-operate  with  the  societies  and  bodies  just  mentioned. 
There  was  no  intention  to  work  in  any  hostile  spirit  to  anybody. 


The  Joint  Housing  Committee  of  the  Federation  of  British  Industries 
and  the  National  Alliance  of  Employers  and  Employed  regret  that  the 
promise  made  by  Lord  Downham  when  President  of  the  L.G.  Board — 
that  the  terms  of  financial  assistance  to  be  given  to  Public  Utility  Societies 
n  the  Housing  Bill  would  not  be  less  favourable  than  those  given  to  local 
authorities — has  not  been  fulfilled,  and  is  of  opinion  that,  as  a  result,  the 
Jj ousing  of  the  working  classes  of  the  country  will  be  seriously  delayed. 


Electricity  (Supply)   Bill. 

Standing  fJommittee  B  of  tiie  House  of  Commons,  presided  over  bv 
Sir  Samuel  Roberts,  sat  again  on  Tuesday  to  consider  proposed  amend- 
nlents  to  leave  out  of  the  Bill  the  part  of  clause  3  authorising  the  Elec- 
tricity Corarais-sioners  to  conduct  experiments  or  trials  "through  any 
District  Electricity  Board." 

The  Home  Secretary  (Mr.  Shortt)  said  the  amendments  raised  the 
whole  question  of  District  Electricity  Boards.  After  discussion  with 
certain  members,  the  Government  had  come  to  the  conclusion  that  it 
would  be  riiluch  better  if  local  authorities,  local  undertakers  and  local 
people  generally  could  be  brought  into  closer  touch  with  the  whole  elec- 
tricity supply  organisation.  To  give  effect  to  this,  it  was  propo.sed  to 
substitute  for  clause  5  of  the  Bill  the  following  new  clause  : — 

5. — (1)  The  Electricity  Commissioners  may,  after  holding  a  local 
inquiry  in  any  ease  where  they  consider  it  necessary,  determine  that  anv 
district  in  the  United  Kingdom  shall  be  constituted  a  separate  clectricitV 
district  for  the  purposes  of  this  Act,  and  in  detenuining  what  areas  are 
to  be  included  in  a  district,  areas  shall  be  grouped  in  such  manner  as  may 
s;em  to  the  Commissioners  most  conducive  to  the  efficiency  and  economy 
of  the  supply  of  electricity  in  the  several  groups. 

(2)  Where  it  appears  to  the  Electricity  Commissioners  with  respect 
to  any  electricity  district  so  constituted  that  it  is  expedient  that  the  exist- 
ing organisation  for  the  supply  of  electricity  therein  should  be  improved, 
the  Commissioners  shall  give  notice  of  their  intention  to  hold  a  local 
inquiry  into  the  matter,  and  shall  give  authorised  undertakers,  local 
authorities,  large  consumers  of  electricity  and  other  associations  or 
bodies  within  the  district  which  appear  to  the  Commi.ssioners  to  be 
interested,  an  opportunity  to  submit,  within  such  time  as  the  Com- 
missioners may  allow,  a  scheme  or  schemes  for  effecting  such  improvement. 

(3)  If  no  such  scheme  is  submitted  within  the  time  so  allowed,  or  if 
no  scheme  submitted  is  approved  by  the  Commissioners,  the  Commis- 
sioners may  either  themselves  formulate  such  a  scheme,  or,  if  it  appears 
to  them  that  no  satisfactory  scheme  for  joint  action  by  existing  organisa- 
tions can  be  formulated,  propose  a  scheme  for  the  constitution  of  a  District 
Electricity  Board  for  the  district. 

(4)  The  Electricity  Commissioners  shall  publish,  in  such  manner  as 
they  think  best  adapted  for  ensuring  publicity,  any  scheme  which  thev 
have  approved,  subject,  in  the  case  where  they  approve  the  scheme 
with  modifications,  to  those  modifications,  or  the  scheme  which  they  have 
themselves  formulated,  or  a  scheme  for  the  constitution  of  a  District 
Electricity  Boird.  and  shall  hold  a  local  inquirj'  thereon. 

(5)  A  scheme  under  this  section  for  the  establishment  of  a  joint  elec- 
tricity authority  may  provide  for  the  constitution  of  an  authority 
representative  of  authorised  undertakers  within  the  district,  either  with 
or  without  the  addition  of  representatives  of  other  local  authorities, 
large  consumers  of  electricity,  and  other  interests  within  the  distiict 
and  for  the  exercise  by  that  authority  of  all  or  any  of  the  powers  of  the 
authorised  undertakers  within  the  district,  and  for  the  transfer  to  the 
authority  of  the  whole  or  any  part  of  the  undertakings  of  any  of  those 
undertakers,  upon  such  terms  as  may  be  provided  by  the  scheme,  and 
for  applying  in  relation  to  the  joint  electricity  authority  any  of  the 
provisions  of  this  Act  relating  to  district  electricity  boaixls  (including 
the  provisions  as  to  bcjrrowing,  lending  and  giving  financial  assistance 
by  and  to  those  boards),  and  the  scheme  may  contain  any  consequential, 
incidental  and  supplemental  provisions  which  appear  to  be  expedient 
or  proper  for  the  purpose  of  the  scheme. 

(6)  A  scheme  for  the  establishment  of  a  district  electricity  board  shall 
incorporate  the  board  with  power  to  hold  land  without  licence  in  mort- 
main, and  .shall  provide  for  the  inclusion,  as  members  of  the  board  of 
representatives,  of  local  authorities,  companies  and  persons  who  are 
authorised  undertakers  within  the  district  of  large  consumers  of  elec- 
tricity within  the  distiict,  and  of  labour,  end,  where  any  councils 
(not  being  authorised  undertakers)  or  the  Electricity  Commissioners 
agree  to  afford  financial  assistance  to  the  board  in  manner  provided  by 
this  Act,  also  of  representatives  of  those  councils  or  persons  nominated 
by  the  Commissioners,  and  the  members  shall  be  appointed  or  elected 
in  such  manner,  and  shall  hold  office  for  such  tenn,  as  may  be  provided 
by  the  order. 

The  scheme  may  provide  for  the  appointment  as  chainnan  of  the 
distiict  electricity  board  of  a  person  selected  by  the  Electricity  Com- 
missioners from  a  list  submitted  by  the  boaid.  for  enabling  the  boaixl  to 
delegate,  with  or  without  restrictions,  to  committees  of  the  boaitl  any 
of  the  powers  or  duties  of  the  board,  &c. 

(7)  The  Electricity  Commissioners  may  make  an  oixler  giving  effect 
to  the  decisiciiis  tiliey  arrive  at  as  the  result  of  the  inquiry,  and  pi^esent 
the  order  for  confimiation  by  the  Board  of  Trade,  who  may  confirm  the 
order  either  without  modification  or  subject  to  such  modifications  as 
they  think  fit.  Any  such  order  shall  be  laid,  as  soon  as  may  be  after  it 
is  mad?,  before  each  House  of  Pe..rliament,  but  shall  not  come  into 
operation  unless  and  until  it  has  been  approved  by  a  resolution  passed 
by  each  such  House. 

(8)  An  order  made  under  this  Act  may  be  altered  or  revoked  by  a 
subsequent  order  made  and  confirmed  in  like'manner  as  the  original  order. 

To  enable  members  to  study  the  new  clau.se  before  discussing  it,  the 
Committee  again  adjourned  until  Tuesday  next. 

The  Association  of  Officers  and  Staff  members  of  Electricity  (Power  and 
Supply)  Companies  of  Great  Britain,  has  submitted  to  the  Board  of 
Trade,  and  to  members  of  the  Standing  Committee,  an  amended  form  of 
Clause  17,  relating  to  the  comjiensation  of  officers  and  servants  of  under- 
takings for  deprivntion  of  office. 
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The  Fuel  and  Lighling  Order. 

As  stated  in  our  last  issue  the  Household  Fuel  and  Lighting  Order. 
1919.  which  came  into  opeiution  on  the  1st  inst..  follows  closely  upon 
the  lines  of  the  1918  provisions,  with  the  important  difference  that  it  is 
no  longer  necessan-  to  obtain  certificates  from  the  local  Fuel  Overseer 
where  the  consumption  is  not  in  excess  of  : — Coal  5  tons,  gas  50,00(1 
cubic  ft.,  or  electricity  1,600  units  in  the  year. 

Any  consumer  tnay,  therefore,  take  up  to  12,500  cubic  ft.  of  gas  and 
400  units  of  electricity  in  any  quarter  without  a  certificate.  Consumers 
who  were  entitled,  by  virtue  of  a  certificate  issued  imderthe  1918  Order, 
to  take  quantities  in  excess  of  these  amounts  (the  25  per  cent,  increase 
bsing  allowed  for)  may  consume  the  quantity  previously  allowed,  the 
old  certificates  having  been  extended  for  another  year.  For  periods  of 
less  than  a  year  the  quarterly  quantity  of  electricity  shall  be  allocated 
equally  to  each  month  of  the  year.  Consumers  requiring  certificates 
shall  be  permitted  so  far  as  possible  to  take  their  allowances  as  coal, 
gas  and  or  electricity  in  such  proportions  as  they  desire.  Consumers 
who  give  up  a  portion  of  their  allowance  of  coal  in  order  to  obtain  more 
gas  or  electricity  cannot  be  allowed  to  alter  their  allocation  so  as  to 
obtain  more  coal. 

One  ton  of  coal  is  equal  to  18,750  cubic  ft.  of  gas,  1,000  Board  of  Trade 
units  of  electricity  or  1 J  tons  of  coke  (variations  by  nearest  |  ton). 

Provision  is  made  for  relieving  supply  authorities  from  their  obliga- 
tions to  supply  where  prevented  by  the  operations  of  the  Order.  The 
keeping  of  records,  taking  meter  readings  and  the  return  of  excess 
consumptions  by  supply  authorities  are  as  before.  Power  is  given  to 
cut  oS  and  restore  supplies  by  request  of  the  Local  Fuel  Overseer  in 
order  to  check  excess  consumption. 


The  London  electricians. 

We  regret  that  the  London  electricians  should  have  selected  the  present 
week  for  what  appears  to  be  a  demonstration  against  the  electrical  con- 
tractors. There  has  been  a  dispute  between  the  parties  since  the  Ar- 
mistice, but  recently  the  men  demanded  a  special  rate  of  2s.  Od.  an  hour, 
plus  a  bonus  of  12J  per  cent.,  for  peace  illumination  work.  The  con- 
tractors refused  to  give  this  figure,  and  the  electricians  then  declined,  and 
have  during  the  week  declined,  to  carrj-  out  any  work  connected  with 
illuminations.  In  consequence,  many  schemes  of  illumination  have  had 
to  be  abandoned.  The  Office  of  Works  were  unable  to  proceed  with  the 
proposed  official  illuminations,  and  -several  private  fiims,  banks,  &c., 
were  placed  in  the  same  position. 

In  a  statement  issued  by  the  National  Federated  Electrical  Association 
on  behalf  of  the  contractors  it  is  stated  that  the  present  rate  of  wages  is 
fully  commensurate  with  rates  existing  in  kindred  trades.  The  last  award 
of  the  Interim  Court  of  Arbitration  .stated  that  no  further  advance  in 
the  rates  were  then  justified.  At  a  meeting  of  the  London  members  it 
was  decided  to  refu.se  to  pay  any  addition  to  the  standard  rate  of  wages 
for  illumination  work,  or  to  comply  with  any  other  special  condition  that 
the  E.T.U.  sought  to  impose. 

On  behalf  of  the  men.  it  was  urged  that  the  Electrical  Trades  Union 
and  the  National  Federated  Electrical  Association  had  not  since  the 
Armistice  been  able  to  come  to  terms  with  regard  to  rates  of  pay  and 
working  conditions.  The  employers  recently  offered  an  increase  of  ,SJd. 
an  hour,  but  on  conditions  which  the  union  felt  themselves  unable  to 
accept,  and  negotiations  have  now  been  broken  off.  The  E.T.U.  have 
determined  to  deal  with  the  employers  individually. 


Legal   Intelligence. 


The  Marconi  Arbitration. 

The  hearing  of  the  Marconi  Company's  claim  against  the  Postmaster- 
General  for  damages  for  breach  of  contract  to  erect  wireless  telegraph 
stations  has  been  continued  by  Mr.  Justice  A.  T   Lawrente. 

In  further  cross-examination,  Mr.  G.  C.  Isaacs  said  that  his  com- 
pany had  erected  a  long-distance  station  in  Norway  and  in  that  ca.se  it 
was  agreed  that  the  Company  should  receive  a  royalty  of  10  per  cent. 
on  the  receipts,  but  the  royalty  might  be  commuted  Ijy  a  payment  of 
£30,000.  The  Postmaster-General  could  have  dispensed  with  the  services 
of  the  company  if  he  found  something  else  which  superseded  everything 
that  the  Marconi  Company  was  able  to  offer.  He  did  not  think  there 
were  wireless  stations  working  independently  of  the  existing  vali(J  patents 
of  the  Marconi  C'omi)any.  It  was  a  mistake  to  refer  to  the  Poulsen 
system  as  a  system  of  wireless  tclegraj)hy  :  it  was  only  a  part.  For 
strategic  purposes  those  were  stations  for  transmitting  only.  Poulsen 
was  controlled  by  the  Marconi  Company.  He  thought  the  Postmaster 
General  entered  into  the  contract  for  28  years,  because  he  had  great 
belief  in  the  company's  work  and  he  thought  that  it  would  continue  to 
improve  year  by  year.  The  original  patent  for  the  Poulsen  Arc  e.xpired 
last  year,   but   there   were  several  subsequent  patents. 

In  re-examination  Mr.  Isaacs  said  that  no  efficient  commercial  .station 
had  been  erected  in  these  islands  or  anywhere  else  except  under  the 
Marconi  patents,  and  if  the  Postmaster. General  used  an  old  system  that 
had  run  out,  he  could  not  conduct  a  commercial  service  without  em- 
ploying some  of  the  Marconi  patents.  He  must  employ  the  duplex 
system  to  enable  him  to  receive  and  send  out  the  same  at  the  same  time. 

Mr.  John  St.  V.  Pletts  said  that  since  1910  he  had  had  charge  ot 


the  JIarconi  patents,  and  in  his  opinion  there  was  no  system  which' 
equalled  the  Marconi  system  of  long-distance  wireless  telegraphy.  The 
Poulsen  installation  did  not  avoid  the  use  of  Marconi  patents. 

Mr.  Terrell,  K.C,  said  that  the  Crowm  proposed  to  show  that  they 
need  not  have  used  any  of  the  Marconi  patents.  The  Marconi  Company 
declared  that  a  wireless  service  could  not  have  been  carried  on  without 
using  some  of  its  jiatents,  and  he  wanted  to  know  which  patents  the 
Company  said  it  would  have  been  necessarj-  to  use. 

Mr.  Pletts  said  that  each  part  nf  the  transmitting  apparatus,  from 
the  djTiamo  to  the  aerial,  was  covered  by  patents.  The  Marconi  Com- 
pany had  a  specially  patented  apparatus  for  receiving,  but  he  did  not 
think  that  it  had  been  decided  what  type  of  receiving  apparatus  was  to 
be  used  for  the  Imperial  chain  of  stations.  The  No.  7777  patent,  which 
enabled  the  receiver  and  transmitter  to  be  used  on  different  circuits, 
had  expired  eveiywhere.  The  Fleming  valve  for  internal  receiving  and' 
detecting  had  e.xpired,  but  as  a  detector  it  was  not  essential.  Other 
jiatents  having  been  referred  to,  witness  was  asked  whether  a  certain' 
patent  was  essential. 

Mr.  Terrell  :  I  mean  something  without  which  the  Postmaster- 
General  could  not  have  established  an  alternative  effective  system. 

Mr.  Pletts  :  You  are  simply  shifting  the  burden  to  the  word  "  effec- 
tive.''    We  were  in  commimication  across  the  Atlantic  in  1901. 

Mr.  .Justice  Lawrence  :  I  do  not  see  how  I  am  to  determine  the 
question  of  the  extent  to  which  the  Postmaster-Cieneral  would  regard 
efficiency  as  satisfied  if  it  was  mere  economy.  It  seems  to  me  that  the 
scheme  was  really  intended  to  have  as  good  a  wireless  service  as  he 
reasonably  could,  not  to  have  one  as  reasonably  cheap  as  he  could.  Is 
not  the  point  whether  it  would  have  been  commercially  useful  ? 

In  the  course  of  further  examination.  Mr.  Terrell  proposed  to  put 
questions  to  the  witness  to  show  that  an  efficient  alternative  system 
was  available  in  1918. 

Sir  Edward  Carson  pointed  out  that  they  had  had  no  notice. 

Mr.  .Justice  Lawrence  :  It  would  have  been  only  fair  to  have  given' 
them  notice.  I  may  have  to  adjourn  the  arbitration  to  give  them  an. 
opportunity  of  dealing  with  it. 

Mr.  Terrell  said  that  he  would  not  object  to  that,  and  then  put  im 
a  diagram  of  the  Poulsen  transmitter  which  he  claimed  did  not  involve 
the  use  of  any  existing  Marconi  patents. 

Mr.  Justice  Lawrence  :  Suppose  you  show  that  there  was  an  equally 
efficient  alternative  system  available  in  1918.  would  not  that  involve 
me  in  an  inquiry  into  the  terms  on  which  the  Postmaster-General  couldl 
use  that  alternative  system  ? 

Mr.  Terrell  :  It  contains  nothing  but  what  is  open  to  the  whole  world. 

In  answer  to  further  questions  witness  said  that  it  was  highly  probable 
that  there  were  several  Slarconi  patents  involved.  The  diagram  omitted' 
a  lot  of  essential  deto.ils,  and  the  Poulsen  arc  system  was  not 
comparable  with  the  Marconi  system  in  efficiency. 

Mr.  S.  Pears,  C.A.,  said  that  he  had  prepared  the  figures  showing  the 
estimated  royalties  due  to  the  Marconi  Wireless  Company,  and  he 
estimated  that  the  wireless  traffic  for  the  28  years  of  the  contract  would 
work  out  at  ,33  million  words  a  year.  On  the  basis  of  the  figures  for  1913, 
the  total  amount  of  royalty  which  the  company  would  have  receivei 
under  the  contract  down  to  1943,  would  have  been  about  £8,000,000. 

Mr.  S.  G.  Warner  said  he  had  come  to  the  conclusion  that  the  appro- 
priate rate  to  pay  for  the  royalties  would  be  4i  per  cent. 

Mr.  Godfrey  Isaacs,  recalled,  expressed  his  ojjinion  that  there  would' 
have  been  an  enormous  increase  in  the  volume  of  business  in  consequence 
of  the  advent  of  wireless  telegraphy.  The  cost  of  sending  messages 
would  be  less  and  the  speed  would  be  greater  with  wireless  than  with 
cables. 

Mr.  Andrew  Gray  also  gave  evidence,  ajid  the  company's  case  was 
cloapd. 

The  ATtohney-Gener  \l  opened  the  case  for  the  Crown,  and  said  that 
the  company's  claim  represented  five  times  the  capital  of  the  com])any,. 
which  was  £1,500,000.  At  5  per  cent,  the  sum  claimed  would  produce 
£365,000  a  year,  or  about  23  per  cent,  in  perpetuity,  u|)on  the  cajiitrl. 
The  matter  even  went  so  far  as  to  be  considered  by  the  Cabinet.  There 
was  a  prolonged  effort  to  work  out  some  agreement  which  would  get  the 
work  done  by  the  company  on  reasonable  temis.  The  erection  of  the 
Imperial  stations  involved  an  expenditure  of  £36,000,  and  could  it  he- 
suggested  that  the  company,  by  the  abandonment  of  a  scheme  which 
involved  the  expondituip  cf  that  sum  lost  a  sum  in  royalties  which  was 
estimated  at  £7. mid. mm  ■'  He  MilmiitiMl  that  the  Postmaster-Geneial< 
was  under  no  Iil;,'  I  .il.lii;;t  loii  td  ii.-i  tin  .Marconi  patents  or  any  of  them. 
If  a  system  of  siilisUuitially  equal  ethciency  could  have  been  found  it 
would  have  been  the  duty  of  the  Postmaster-General  to  i)Ut  an  end  to 
the  payment  of  the  royalties  to  the  company.  He  would  endeavcmr  to- 
show  (I )  that  up  to  the  end  of  1918  no  commercial  mes.sages  would  have 
been  allowed  to  be  sent,  and  rfter  that  period  it  would  have  been  pos- 
sible,  apart  from  the  existing  Marconi  ])atents,  to  provide  substantially 
an  equally  efficient  system. 

Mr.  F.  .J.  Brown,  Assistant  Secretary  of  the  Post  Office,  said  the  Govern  - 
ment  were  spending  a  large  sum  in  wireless  research,  and  already  the 
progress  ni.ade  in  the  Government  laboratories  had  been  enormous.^ 
Many  indejiendent  discoveries  had  been  made.  The  royalties  payable 
under  the  contract  would  be  vi  ry  small,  because  the  traffic  would  pro- 
bably not  be  large.  But  if  it  turned  out  that  the  royalties  would  be  large, 
then,  as  j)ractieal  )ieople,  they  would  have  had  to  consider  whether  there 
was  an  equally  efficient  alternative  system.  In  regard  to  the  station 
erected  M  Ballybunion  by  the  Poulsen  Com|)any.  he  had  been  informed 
that  the  .Marconi  Company  had  offered  to  purchase  the  station  for 
£30,000  ;    the  Poulsen  Company  never  tried  to  carry  on  a  commercial',. 
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service.  They  made  experiments  with  the  consent  of  the  Post  Office, 
and  some  of  the  later  experiments  were  quite  satisfactory.  Daring  the 
war  the  Marconi  Company  erected  13  stations  for  the  Admiralty.  The 
Poulsen  arc  was  put  into  all  tRe  stations  by  the  Admiralt}'.  The  Latour 
high-frec|uency  alternatir  was  being  tried  experimentally  at  the  Lyons 
station,  and  he  knew  that  the  .Marconi  Company  was  interested  in  the 
alternator.  The  experience  of  the  South  African  and  Russo-Japanese 
wars  and  the  recent  war  showed  that  the  war  cable  traffic  was  con- 
siderably greater  than  the  pe&ce  traffic.  The  postwar  traffic  would  go 
down  largely,  and  he  put  in  tables  in  support  of  this  statement.  Theie 
was  no  justification  for  expecting  anything  like  a  10  per  cent,  increafe 
in  traffic.  He  did  not  think  the  proportion  of  Government  messages 
would  be  much  altered  after  the  war.  There  was  no  evidence  that  in 
191G  and  1917  Government  traffic  had  excluded  any  commercial  cable 
traffic.  In  those  years  tfiere  was  no  serious  delay  by  the  Eastern  system 
of  cables.  Since  the  Armistice  there  had  been  an  enormous  increase  in 
Government  traffic  which  had  caused  great  delay  to  other  traffic  until 
steps  were  taken  to  prevent  it.  In  his  opinion  there  was  no  justification 
for  the  suggetion  that  there  would  be  an  increase  of  33.^  per  cent,  in  t  raffic 
as  a  result  of  the  advent  of  wireless  telegraphy.  He  had  reason  to  believe 
that  cable  rates  in  certiin  cases  would  shortly  be  reduced,  as  there  were 
agreements  to  that  effect.  Those  reductions  were  being  delayed  until 
conditions  became  more  normal.  Broadly  spealdng,  a  reduction  of 
rate  led  to  an  increase  of  traffic,  but  not  such  an  increase  as  would  recoup 
the  reduction  in  value.  The  reductions  made  by  the  Marconi  Company 
in  the  rates  for  their  various  services  did  not  lead  to  anything  like  an 
assured  increase  of  traffic  which  would  have  corresponded  with  the 
reduction  in  the  rates.  There  was  not  the  remotest  possibility  that 
within  28  years  the  general  telegraphic  traffic  would  increase  as  sug- 
gested by  Mr.  Godfrey  Lsaacs,  unless  the  rates  were  reduced  to  the  level 
which  Mr.  Henniker  Heaton  used  to  advise — namely,  of  Id.  or  2d.  per 
word  throughout  the  Empire, 

The  hearing  had  not  concluded  w'  en  we  went  to  press. 


Pole  Shoes. 

La<t  week  Mr.  .Justice  Astburv  dismissed,  with  costs,  an  action 
by  Edward  C.  Langton  against  O.'to  Bartschi.  by  which  plaintiff 
claimed  under  an  agreement  that  he  wr/;  entitled  to  a  fourth  share  in 
letters  patent  19,963  of  1912,  for  improvements  in  magneto-electric 
machines  granted  to  defendant.  The  particular  invention  related  to 
pole-shoes,  ?  c(miponent  part  of  the  m?  i;ncto.  His  Lordship,  in  giving 
judgment,  said  the  defendant  relied  on  the  defence  that  he  signed  the 
agreement  on  the  faith  of  a  promise  by  plaintiff  to  obtain  the  signature 
of  another,  and  only  on  that  condition,  and  that  the  condition  not  having 
been  carried  out  plaintiff  could  not  sue  on  the  agreement. 


Patent   Record. 


12,006 
12.007 
12.008 
12,009 
12.033 

12,041 
12.042 
12,080 
12,081 
12.095 
12.153 
12,157 
12.158 

12,159 


12,189 
12,195 
12,229 
12.233 
12.254 
12,269 
12,28') 


12,319 
12,325 
12.337 
12,3-:)1 
12.373 

12,42? 
12,4JD 
12.447 
12,465 

12,431 

12,516 
12,530 
12.560 
1 2.587 
12,589 


APPLICATIONS  FOR  FVTENTS. 
NoTP.— WflWM  within  parentheses  are  those  of  comntuni'-ators  ot  irt'^entnns. 

May  13,  1919. 
Round.     Apparatus  for  wireless  telegraphy  and  telephony. 
Round.     Telephone  receivers. 

Round.     Receiving  aerials  for  wireless  telegraphy  and  telephony. 
Marconi.     Ele:tric  storage  batteries. 
Sterling  Telephone  &  Electric  Co.    Cutting  and  shaping  vulcanite,  &c. 

May  14,  1919. 
Angel.     Operating  cable  or  ocean  telegraphy, 
Taylor.     Obtaining  single-pole  current  from  three-phase  systems. 
Offord  &  Parker.     Electric  horns. 
Terrey.     Battery  system  for  sparking  plugs,  &c. 
Nolan.     Electric  heater. 

Cock.     Coating  electric  conductors,  &c..  with  liquids. 

British  Westinohouse  Electric  &  Mfg.  Co.     Dynamos.     (17,'6/18,  U.S.I 
British  Westinohouse  Electric  &  Mfg.  Co.     Protective  apparatus  for  dynamos. 

(296  18.  U.S.I 
Westinghouse  G3AR  &  Dynamdmster  Co.     Magnetic  reduction  gear.    (8/6/18, 

U.S.I 
Biles  &  Sharp.     Electric  switches. 
&  12.173  Creed  &  McLennan.     Electrical  re:eiving  apparatus. 

May  15.  1919. 
Offord  &  Parker.     Electric  generators. 
Hadwen  &  Willis.     CeiHng  roses.  &c..  of  electric  lamps. 
Mann.     Contactor  devices  fcr  electric  circuits. 
Clarbmont  &  Scholes.     Tool  for  electric  cable. 
Haviland  &  Morris.     Electrical  precipitation  of  particles  irom  gases. 
Pouchain.     Negative  elements  for  electric  batteries. 
Tilling-Stevens.  Ltd..  h  Carter.     Petrol  electric  rail  coach  or  truck  for  use  as 

fire  engine. 

May  16,  1919. 
Lishman.     Electrical  measuring  instruments. 
SiYMDUR.     Protective  covering  of  electric  wiies  and  cables. 
C>i'.iG.     Electric  s'witches. 
Wilkinson.     Electric  cookers. 
HiNTON.     System  of  wiieless  direction  finding. 

May  17.  1919. 
Skmanson.     Electric  heating  apparatus. 

PiCKK\M.     Spcnge  apoliances  for  administration  of  electricity. 
Lunoberg  8t  Pegg.     Electric  switches. 
BsiTis-i  Westinghouse  Electric  &  Mf 

motors,  fee. 
AM3SRTON.     Electric  controllers. 


AND  Ayres.     Electric  hoisting 


M.\Y  19.  1919, 
Thomson  &  Woods.     Electrical  thief-proof  device  for  motor-cars. 
Barker  &  Mallins.    Trolley  wheel  fittings. 
Craig.     Electrical  signal  lamps. 

Jenkins  &  Lucas.     Securing  ends  of  electric  conductors. 
KuNTzM^NN.     Electric  wrlding  tongs. 


May  20.  1919. 
12,656  LowNE.     Electric  driving  gear  for  talking  machines.  &c. 
12,610  Aurynger,     Wireless  telegraphy, 
12,654  Greville  &  Read.     Electric  lighter. 
n,664  Landon,     Electric  lights.  &c..  fitting. 
n.673  Manners-Smith.     Fittings  for  incandescentlamps. 
12,683  B.  T.-H.  Co.     (G,  E.  Co.I     Amplifying  electrical  variations. 
12,686  Bey  &  Bundy.     Grouping  and  supporting  electric  lamps  for  decoiative  illumina' 

tion. 
12,695  Cataldi.     Electrolytic  decomposition  of  chlorides.     (20/5/18,  Italy.) 
12,7C0  JORGENSEN.     Temporarily  generating  an  electric  cuTTcnt. 

12.713  SucHASTAWER.     Producing  electricity   and   mechanical   power  by   permanent 

magnets. 

12.714  SucHASTAWER.     Dynamos. 

12,727  RcBiNsoN.     Electrical  devices  for  transmitting  signals  and  receiving  same  at  a- 

distance. 

May  21.  1919. 
12.265  Norton.     Operating  and  tripping  mechanism  of  oil  break  switches. 
12.738  Nadin.     Electric  water  heater.  ' 

12.784  New  Switchgear  Construction  Co.     Time  lag  devices  for  electric  automatic 

switches,  &c. 
12,821   Round,     Wireless  telegraph  and  telephone  transmission, 
12.841  Graham  &  Sanftleben.     Electrical  switching  means. 

May  22,   1919. 
12,862  Roderick  &  Thomas.     Mechanical  coupling  for  electric  conductors. 
12.900  Venturini.     Insulators. 

12.925  Marconi  Wireless  Telegraph  Co.     Receiving  radio  signals.     (7/2.19,  U.S.) 
12,939  Untranikian.     Alternator  for  high-frequency  currents. 

May  23,   1919. 
12.784  FuKE.     Time-lag  devices  for  electric  automatic  switches.  &c. 
12.952  Stockel.     Accumulators. 
12,955  British  Insulated  &  Helsby  Cables.  Ltd..  Higham  &  Bayles.     Electrica 

condensers. 
12.970  Field,     Measuring  electric  currents. 

13.004  Fellows,     Magnetos. 

13.005  Fellows.     Electric  horns. 

13,007  Automatic  Telephone  Mfg.  Co.  &  Ray.     Automatic  or  semi-automatic  tele— 
phone  systems. 

13.014  B.  T.-H.  Co.     (G.  E.  Co.I     Electrical  systems  of  power  transmission. 

13.015  B.  T.-H.  Co.     (G.  E.  Co.I     Electric  welding  electrodes. 
13.017  Antonoff.     Electric  batteries  other  than  Leclanche  dry  cells. 

13.022  AssERSOHN.     Electric  lampholders,  &c. 

13.023  Johnson  &  Phillips  &  Porteous.     Electric  cables  for  currents  in  parallels. 

13.024  Johnson  &  Phillips  &Tracey.     Whipping  for  telephone  and  telegraph  cables. 
13.026  Christian.     Relay  for  electric  circuits. 

13.028  iGRANic  Electric  Co.     (Cutler-Hammer  Mfg.  Co.)     Control  of  electromagnetic- 

reciprocating  devices. 

13.029  SvENSKA  AcKUMULATOR  Aktiebolaget  Jungner.     Elcctrodes  for  primary  cells 

and  storage  batteries. 
13,031   Humbert  &  Leflon.     Electric  igniters. 
13.036  Graham  &  Sanftleben.     Signalling  systems  for  telephone  circuits. 

May  24,  1919. 
13,094  British  Westinghouse  Electric  &  Mfg.  Co.     Protective  gear  for  alternating-- 

current  systems. 
13.105  Reilly.     Method  of  springing  overhead  arm  of  tramcars.  frc. 
ii.l22  De  BELLESCI7.E.     Wlrelcss  Stations  on  duplex  systems.     (22,1  19,  France.) 
13,132  Waistill  &  Watson.     Arc  lamps. 
13.135  Lea  &  Ree.     Electro-magnetic  wave  signalling  systems. 

May  26.   1919. 
13,152  Siemens  Bros.  &  Co.  &  Pettigrew.     Semi-automatic  telephone  systems. 
131161  Garner.     Emergency  system  of  re-lighting  electric  tramcars.  &c. 
13.169  Andre  &  Pollefeyt.     Fool-proof  fuse  switch. 
13,172  Bygrave.     Automatic  and  semi-automatic  telephone  system.s. 
13,175  Siemens  Bros.  &  Co.  &  Wood.     Cable  junction  boxes,  &c. 
13.181  Goldstone  &  LlGHTFOOT.     Electrical  replaceable  fuses. 
13  191  S.1ITH.     Fusible  cut-outs. 

13.196  Butler,  Sanderson  Si  Winsborrow.     Electric  lighting  systems  using  ft.  single-- 
phase  a.c.  generator. 

13.198  Ford  Instrument  Co.     Electric  step-by-step  signalling  apparatus. 

13.199  B.T.-H.Co.  (G.E.  Co.)     Radio  signalling  systems. 
13.201  Berry,     Electric  fires. 

13  247  Cowper-Coles.     Continuous  electrolytic  production  of  copper  wire. 

May  27.  1919. 
13.267  Weaver  &  Gibson.     Attachment  of  electrical  apparatus 

propelled  vehicles. 
13.298  Negromanti.     Electrically-heated  coverings, 

13,317  Siemens  Bros,  Dynamo  Works,  Morphew  &  Howard.    Transformers. 
13.328  B, T.-H.  Co.  (G.E.  Co.I     Radio-signalling  systems. 
13.353  Calvert.     Sealing  electric  conductors  in  glass  bulbs.  &c. 
13.362  International  CollophoneCorpn.     Telephone  systems. 
13  372  Commercial  Electrolytic  CoRPN.     Compound  for  cleaning  guns.  &c.    (21,9/1B>- 

U.S.I  „        ,     . 

13,391  Automatic  Telephone  Mfg,.  Co.     Electrical  impulse  controlhng  devices. 

May  28.  1919. 
13.409  Roberts.     Telephones. 
13,428  Todd.     Electric  bells. 

13.442  BUCHANAN-WOLLASTON.     Instrument  for  indicating  position  of  submerged  net. 
13.453  Park  Royal  Engineering  Wor-ks  8t  Joyce.     Electric  switches. 
13  455  Bradshaw.     Electric  gramophone  mechanism. 
13.479  B.T.-H.Co.  (G.E.  Co.)     Signalling  systems. 
13.482  Vine.     Conversion  of  ordinary  clock  into  electric  alarm  clock. 
13!485  Fullers  United  Electric  Works  &  Palmer.    Storage  batteries. 
13.488  Optalyte,  Ltd.  &  Coulson.     Electrical  signalling  lamp. 
13.494  Ferr'lNti,  Lt.t.  &  Lalofs.     Oil-immersed  water-cooled  transfi,rmers. 
13^498  Allmanna  SvENSKA  Elektrisca  A.B.    Safety  relays. 
13,503  Armstrong.     Electric  chain  welding  machines.  ,q  o  ,q   n  c  i 

13.510  Connecticut  Telephone  &  Elec.  Co.     Electron  valves.    (BB.lo.Uii 
13  512  Remy  El  EcTRic  Co.     Distributor  devices  for  ignition  apparatus.     (4/4, 17.  U.a.> 
13  521  Relay  Automatic  Telephone  Co.,  Bryant  &  Inman.     Electro-magnets._ 
13523  Marconi's  Wireless  Telegraph  Co.     Radio-signalling  apparatu 

U  S.) 
13.526  Telephone  M'-g..  Co.  &  Murray.    Contacts  for  multiple  switches. 

May  29.  1919. 
13.552  Walton  &  Barbour.     Electric  control  gear  f.or  dynamo-electric  machines. 
13,581  Berthier.     Electric-heating  apparatus. 

13  582  Westinghouse  AIR3RAKE  Co.     Electro-pneumatic  braking  apparatus. 
13!625.  13.626.  13.627  &  13.629  Igranic    Electric    Co.    &    Wright.    Coil-win 

machines.  ., 

13  628  iGRANic  Electric  Co.  &  Wright.    Applying  insulation  of  h.t.  coils. 
13,634  B.T.-H.  Co.  (G.E.  Co.)     Amplification  of  electric  currents. 

13.663  Ames.     Magnetic  cores. 

13.664  Ames.    Magnetos. 

13.665  Ames.     Electrical  generators. 

13.666  Ames  &  GlLLiNSON.     Electric  coils. 

13.667  Ames  &  GiLLlNSON.     Electrical  condensers. 
13.673  Krebs.     Devices  for  attachment  of  electric  conductors  to  insulators. 

May  30.  1919. 
13  678  Barry.     Increasing  power  factor  in  a.c.  apparatus  on  three-phase  systems. 
13.693  Coomber  &  Smith.     Plug  and  socket  for  connecting  electric  apparatus  to  w 
installation. 


mechanically- 


(12/7/18, 


76 


THE  ELECTRICIAN. 


Jli.v  18,  J919. 


Gommercial  Topics. 


Electricity   Supply. 


Exports  to  Holland  and  Switzerland. 

ill  vifw  uf  the  raiding  of  tlu-  bliicki'.dc.  it  is  Rnnouncfil  tliat  it  Is  no 
longer  neeessjin'  fur  goods  expoited  to  Holland  and  Switzerland  tj  be 
consigned  resppctively  to  the  Netherlands  Oversea  Tnist  and  the  Soci^.e 
SuifSe  do  Snr\eillancv  Economiqup. 

*  *  *  * 

Trade  with  Germany  and  German -Austria. 

In  view  of  the  raismj;  of  the  blockade,  the  Boaiil  of  Trade  luive  issued 
general  licences  under  the  trading  with  the  enemy  legislation  autliorising 
with  certain  resen-atipns  the  resumption  of  trade  with  (Germany  and 
German -Austria.  The  licences  do  not  remove  the  existing  restrictions 
upon  the  payment  of  debts  and  the  return  of  property  due  or  deliverable 
to  persons  in  fJermany  and  German-Austria  in  respect  of  pre-war  trans- 
actions ;  and  also  they  do  not  permit  the  importation  from  Oermauy 
or  German-Austria  of  any  goods  included  in  the  Prohibition  of  Import 
Proclamations  and  not  covered  by  a  general  licence  issued  under  those 
proclamations,  for  which  export  licences  must  be  obtained  from  the 
Export  Licence  Department.  1, Queen  Anne's  (!ate,  Westminster.  S.W.I. 

*  *  *  * 

Tbe  Nationalisation  of  Industry. 

Several  tliambers  of  Commerce  and  many  associations,  representative 
of  the  trade  and  industry  of  the  country,  have  recentl}'  passed  strongly 
worded  resolutions  protesting  against  the  principle  of  the  Nationalisation 
of  Industrj-.  A  Special  Committee  of  the  Federation  of  British  Indus- 
tries has  also  been  considering  the  question,  and  it  is  hoped  that  a 
reasoned  and  full  report  will  shortly  be  ready  for  publication.  In  the 
meantime  the  Executive  Committee  of  the  Federation  has  reaffirmed 
the  resolution  (adopted  by  the  Grand  Council  in  May,  1919)  expressing 
"its  unanimous  opinion  against  the  nationalisation  of  industry."  The 
condition  of  existing  Ciovemment  monopolies  as  well  as  the  history  of 
the  telegraphs  and  telephones  in  this  countrj'  certainly  do  not  justify 
anyone  in  having  the  slightest  confidence  in  nationalisation,  which 
would,  in  our  opinion,  only  lead  to  stagnation,  inefficiency  and  high 
prices.  We  have  seen  too  much  of  bureaucracy  diiring  the  past  live 
years  to  wish  the  slightest  extension  of  it  in  any  direction. 

The  Excess  Proflts  Duty. 

We  are  pleased  to  learn  that  the  Excess  Protits  Duty  will  probably 
be  abolished  at  the  end  of  the  current  financia!  year.  There  is  no  doubt 
that  it  has  prevented  the  establishment  of  new  indu.stries  and  the  ex- 
pansion of  existing  undertakings,  and  our  readers  will,  therefore,  wel- 
come the  announcement  that  the  tax  will  shortly  come  to  r.n  end.  In 
the  course  of  his  reply  on  the  debr,te  which  occurred  in  the  House  of 
Commons  on  Tuesday  on  the  incidence  of  the  tax.  Mr.  Au.sten  Chamber- 
lain said  that  he  had  to  ?,"k  himself  what  effect  the  tax  wp  ■.  having  on 
industry  under  the  present  conditions.  Was  it  harmless  in  respect  to 
indu.strial  revival  ?  Having  regard  to  all  the  uncertr/nticj  which 
faced  manufacturers  and  traders  during  the  transition  fron;  war  to  peace 
conditions,  most  members  must  feel  that  the  tax  was  a  serious  obstacle 
to  the  revival  of  indu-itry.  The  incidence  of  the  tax  wa~unfa'iras  between 
one  business  and  ano'her.  and  it  penalised  new  businesses.  He  did  not 
regard  it  as  a  suitable  way  of  taxing  profits,  and  it  was  with  reluctance 
that  he  continued  the  t.",x  for  another  year.  With  regard  to  the  strong 
desire  to  get  .it  the  war  profiteer,  it  wa';  not  easy  to  define  a  '"  war  pro- 
fiteer," and  he  pointed  out  that  it  would  be  a  very  difficult  problem  to 
go  back  for  five  years  and  ascertain  what  were  the  profits  du  '  to  the  war 
which  had  been  left  out  of  income  tax,  super-tax,  or  excess  profits  t  x. 
The  reduction  to  40  per  cent,  was  proposed  because  he  felt  that  the  tax 
was  a  direct  preventive  of  the  resumption  of  industr\'.  and  his  pro- 
posal was  made  in  the  nati'^nal  interest. 

*         *         *         * 

Engineering  Amalgamations  and  Combinations. 

The  amuiL'H'iiatioii  nf  i  nijiivt  riuL'  interests  :i])pears  to  be  the  order 
of  the  day,  but  the  li;*rst  re-construction  sclieme  is  merely  an  arrange- 
ment whereby  .Messrs.  .John  Birch  &  Company,  the  well-known  export 
engineers  of  London,  place  their  experience  in  export  trade  and  their 
large  overseas  connection  in  Australaia,  South  .\frica  r:id  the  near 
and  far  East  at  the  disposal  of  Messrs.  Beardmore  who,  now  that  their 
workshops  arc  being  converted  from  war  to  peace  jjrotluction,  are 
naturally  anxious  to  find  markets  for  their  surplus  output.  Messrs. 
Birch  &  Company  have  largely  inerea^'ed  their  cajiital  in  order  to  cover 
the  expansion  of  business  involved.  From  another  standpoint.  Messrs. 
Beardraore's  action  is  significant.  It  marks  their  recognition  of  the  fact 
that  the  export  merchant,  or  middle  man,  with  his  world-wide  orgR.nisa- 
tion,  is  a  use'ul  as.>-e;  to  trade  and  is  worthy  of  being  retained  and 
supported,   especially  at  the   present   time. 

Another  important  development  in  the  electrical  industry  is  the 
registration  of  Tube  Investments.  Lt<l..  with  a  capital  of  £1  .L'.KI.OOO  in 
625,(XXl  preference  and  (y.'j.fXM)  ordinary  shares  of  £1  each,  forthe  purpose 
of  acquiring  all  or  any  of  the  preference  or  ordinarj-  shares  of  Aceles  & 
Pollock,  Ltd..  Tubes  Ltd..  the  Credenda  Conduits  Company,  Ltd.,  and 
Simplex  Conduits,  Ltd.,  or  any  similar  companies  ;  and  to  carry  on, 
eitherdirectly  or  by  means  of  subsidiary  c{jm])anics.  the  business  of  manu- 
facturers of  and  dealers  in  all  kinds  of  conduit  tubes  and  other  fittings 
for  electric  wiring,  and  all  descriptions  of  apparatus,  articles  e,nd  aoccs- 
Bories  connected  with  the  erection  and  fitting  up  of  electrical  installa- 
tions, &c.  The  first  directors  are  :  Me.ssrs.  Arthur  Chamlx-rlain.  .1.  H. 
Ashton,  .L  Rollason,  T.  Pollock,  C.  T.  Bxrlow,  .1.  Biker.  L.  M.  Water- 
house  and  .7.  K'Mumjil. 


The  salary  of  the  Hkvwooo  borough  electrical  engineer  (Mr.  D.  H. 

Da  vies)  has  been  increased  by  £50  a  year. 

DlND.\LK  Urban  Council  has  applied  for  sanction  to  borrow  £1 .000  for 

mains  extensions. 

WiLLESDEN  Council  has  received  authority  to  borrow  £654  for  chargin" 

plant  for  Salusbury-road  distributing  station. 

Folkestone  Council  has  approved  of  the  proposal  of  the  Folkestone 

Electricity  Comjiany  to  increase  the  charges  for  electric  current  by  15 

per  cent. 

The  Board  of  Trade  have  approved  the  draft  scheme  for  the  revised 

linking-up   arrangements    between    Stepsey,  Toplar  and    Hackney 

(London)  Borough  Councils. 

An  unopposed  mquirj'  was  held  at  Croydon  on  the  10th  in.st.  into  the 

ajiplication   of   the   Corporation  for  sanction   to   borrow   £122,000  for 

extensions  of  the  electricity  supply  undertaking. 

Brentwood  Urban  Council  proposes  to  appoint  a  consulting  engineer 

to  deal  with  the  question  of  electricity  supply  as  soon  as  the  Electricity 

(Supply)  Bill  is  passed  by  Parliament. 

A  Select  Committee  of  the  House  of  Commons  has  passed  the  preamble 

of  the  RoTHERHAM  Corporation   Bill,  which  authorises  the  suspension 

until  March  31,  1921,  of  the  operation  of  the  sinking  fund  on  the  capital 

expenditure  incun-ed  on  electricity  supply  extensions  carried  out  during 

the  war. 

Mr.   D.   Chapman,  who  has  got  a  private  electric  lighting  plant  at 

PORTADOWN,  proposes  to  carry  out  extensions  so  as  to  give  a  supply  of 

electric  current  for  public  and  private  lighting.     The  Urban  Council  is 

friendly,  and  will  give  facilities  for  the  erection  of  overhead  wires  and 

poles. 

A  proposed  meeting  of  Dldham  Electricity  Committee  and  repre- 
sentatives of  the  ratepayers  of  adjoining  townships  regarding  the  supply 
of  electricity  by  the  Corporation  to  their  areas,  has  been  deferred  until 
the  Electricity  (Supply)  Bill  has  been  passed.  Royton  and  Crompton 
have,  however,  been  informed  that  no  one  could  supply  them  with 
electricity   at    cheaper   rates   than    could   Oldham    Corporation.      The 

Local  Government  Board  has  postponed  its  decision  on  the  aj)- 
plication  of  the  Corporation  for  sanction  to  borrow  £200.000  for  exten- 
sions of  the  electric  .supply  works  until  estimates  based  on  tenders  aie 
.submitted. 

The  accounts  of  the  Wai.s\ll  electricity  undertaking  for  the  year 
ended  March  last,  which  were  approved  by  the  Town  Council  on  Monday, 
show  revenue  £56,361  (against  £40.2.'J2  in  the  preceding  year)  and  expen- 
diture £32.440  (£26,302).  The  net  profit  was  £895.  Mr.  Hayward.  wh.. 
submitted  the  accounts,  said  although  the  net  profit  was  only  £895.  the 
Committee  had  spent  over  £8,000  in  wiping  off  debts  on  superseded 
))lant.  Applications  were  coming  in  faster  than  they  could  be  dealt 
with,  and  the  prospects  of  the  concern  were  very  hopeful. 

At  RiiYL  on  Tuesday  ?,n  inquiry  was  held  into  the  Council's  f,pplici',tit:n 
to  b  jrrow  £10,500  for  the  electricity  undertaking.  It  was  explained  that 
the  scheme  was  part  of  the  Council's  reconstruction  jilans,  and  would 
find  emplo3'ment  during  the  winter  for  men.  The  electricity  works 
were  now  paying,  and,  but  for  the  heavy  demand  from  the  Kmmel 
Cam]),  the  works  costs  would  have  gone  down  still  further,  despite 
increased  cost  of  material,  owing  to  the  modernising  of  the  plant.  The 
camp  demand  compelled  the  Council  to  use  the  old  steam  set. 

In  view  of  the  increasing  cost  of  coal,  Aberdeen  Corporation  has  asked 
the  Water  and  Electricity  Committees  to  consider  and  report  upon  the 
prs^gticability  of  adopting  water-power  for  generating  the  electricity 
required  by  the  Corporation.  Mr.  Barron,  who  introduced  the  subject, 
said  the  Corporation  paid  nearly  £2(X),000  per  annum  for  the  coal  required 
for  gas  and  electricity  undertakings,  water  pumping,  &c.  At  present 
no  one  could  foi--iT  wli;i(  I  he  cost  of  coal  might  be  in  future.  Electricity 
was  one  of  the  l»  I  iir.idiK  rrs  of  power  for  industrial  purposes,  and  it 
was  of  the  utiim^l  iiii |>ni t:mee  that  every  cfl^ort  should  be  made  with  a 
view  to  economise  and  lessen  the  costs  of  production.  He  was  convinced 
that  the  present  cost  could  be  materially  reduced  if  water-power  was  used 
instead  of  steam  from  coal. 

A  Ministry  of  Hea'tK  inquiry  was  held  at  Tynemouth  on  Tuesday 
into  the  application  of  the  Corporation  for  sanction  to  borrow  £10.000 
for  the  electricity  undertr,ldng.  At  present  the  Coqioraticn  obtain 
current  in  bulk  from  the  Newcastle-on-Tyne  Electric  Supply  Comjiany, 
but  under  the  agreement  the  Council  were  required  to  run  their  steam 
plant  in  the  winter  months.  In  actual  jiractice,  this  had  been  found 
unnecessary,  as  the  company  had  been  able  to  supply  the  Corporation 
during  the  winter  with  sufficient  energy  and  the  company  was  ])n)i:irerl 
to  enter  into  an  agreement  to  supply  the  Corporation  without  ea'ling 
upim  the  steam-plant.  It  was.  therefore,  proposed  to  sell  the  .steam- 
plant,  as  the  lop.ns  outstanding  on  it  were  not  far  from  maturity,  and 
the  Council  hoped  to  obtain  .sufficient  money  from  the  sale  to  extinguish 
the  outstanding  balance.  It  was  proposed  to  instal  a  500-kw.  rotary- 
converter,  which  would  enable  them  to  continue  to  supjily  current 
when  one  of  the  motor  generators  was  shut  down,  and  it  was  also  pro- 
posed to  extend  the  mains  and  service  extensions.  In  order  to  economise 
in  the  cost  of  mains,  it  was  proposed  to  change  over  part  of  the  dis- 
tribution .system  to  three  phase.  For  that  purpo.se  the  Council  would 
tiko  supply  at  3.000  volts,  and  would  send  it  out  on  a  ring  main  with 
transformer  sub-st?tions  at  suitable  parts  of  the  town.  One  reasim 
for  the  change  was  that  a  growing  anujunt  of  current  was  required  for 
heating  and  cooking  [mrposes. 
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A  well-attended  meeting  of  engineers  of  both  municipally-owned  and 
•company-owned  electricity  supply  and  tramway  undertakings  generating 
electricity  in  Yorkshire  (with  the  exception  of  the  Cleveland  district). 
presided  over  by  Mr.  T.  Roles,  of  Bradford,  was  held  at  Leeds,  on  the 
11th  inst.  for  the  purpose  of  receiving  the  report  of  the  Yorkshire 
Electricity  SirppLy  Lixking-up  Committek.  After  an  interesting 
discussion  the  report  was  adopted,  without  a  single  dissentient,  on  a 
resolution  moved  and  seconded  by  engineers  who  had  not  seri'ed  on  the 
Committee,  and  a  vote  of  thanks  to  the  Committee  for  their  labours  was 
carried.  During  the  meeting  the  opportunity  was  taken  to  pass  a  vote 
of  sympathy  to  two  members  of  the  Committee,  Mr.  E.  Cross,  of  Rother- 
ham,  and  Mr.  S.  E.  Fedden.  of  Sheffield,  who  are  unfortunately  laid  up. 

During  the  afternoon  of  the  same  day  a  conference  of  members  of 
committees  and  boards  of  directors,  along  with  their  legal  advisers  and 
engineers,  of  the  undertakings  above  referred  to  took  place  for  the 
pur])ose  of  considering  the  Linking-up  Committee's  report  more  par- 
ticularly in  other  than  its  technical  aspects.  This  conference,  at  which 
most  of  the  undertakings  were  represented,  elected  Councillor  Lupton, 
Chairman  of  Leeds  Corporation  Electricity  Committee,  to  the  chair. 
The  report  was  discussed  at  some  length,  and  finally  a  resolution,  moved 
by  Sir  Robert  Fo.x,  the  Town  Clerk  of  Leeds.  "  that  the  best  thanks  of 
this  conference  be  given  to  the  Committee  of  Engineers  for  their  able 
report,  and  that  no  action  be  taken  upon  it  at  present."  was  carried. 

E)lectric  Traction. 

Newport  (MoN.!  Corporation  has  decided  to  adopt  electric  vehicles 
for  refuse  cjUection. 

The  through  running  of  tramcars  between  Pontypridd  and  Porth, 
-which  commenced  on  Monday,  is  proving  very  popular,  and  there  is  no 
•doubt  that  the  experiment  will  prove  successful. 

An  arrangement  ha ;  been  made  by  which  all  tramways'  em;:loyees 
shall  receive  doable  pay  for  work'ng  on  Peace  Day.  The  tramwav 
employees  in  Leed.s  r.nrt  a  few  other  districts  have  decided  to  abstaiji 
from  work  on  that  day. 

Hull  Tramways  Committee's  recently  established  all-night  service 
lis  a  success.  The  returns  are  sati.sfactory,  particularly  in  relation  to  the 
traffic  between  2  a.m.  and  5  a.m. 

During  the  week  paragraphs  have  appeared  in  the  Press  to  tlie  effect 
'that  the  M.\nch.ester  tramways  department  had  placed  an  order  in 
America  for  tram  rails,  but  we  are  informed  by  the  general  manager 
'(Mr.  J.  M.  McElroy)  that  there  is  no  truth  in  the  statement- 

At  a  meeting  of  representatives  of  Municipal  Tramw.iys  in  Scotland 
to  consider  the  question  of  appointing  representatives  to  the  National 
Industrial  Council,  it  was  agreed  that  tramway  companies  and  theii' 
employees  should  come  into  line  with  the  municipally-owned  tramways 
to  form  a  Scottish  Industrial  Council,  and  the  meeting  stands  adjourned 
to  see  if  the  companies  and  their  employees  were  favourable  to  the 
projjosal. 

The  revenue  of  the  Kirkcaldy  tramways  for  the  year  ended  May  15, 
1919.  was  £28,060  (compai-ed  with  £21,350  in  the  previous  year),  working 
expenses  were  £19,695  (£1.5,258).  gross  profit  was  £8",364  (£6,092)"^ 
interest  required  £3,319  (£3,042),  redemption  of  debt  £2.217  (£2,153) 
and  depreciation  £500  (£500).  leaving  net  profit  £2,326  (£396).  Revenue 
per  car-mile  was  10036d.  (ll-93.3d.),  and  working  expenses,  including 
power  wer?  ll-26d.  (8  52d.).  Passengers  carried  were  6.263,570 
(5.705.513).  and  car-miles  run  -H9,938  (429,382). 

The  Minister  designate  of  Ways  and  CoMMUNiCArios.s  has  decided  to 
organise  the  Ministry  in  separate  departments,  and  although  no  definite 
appointments  have  been  made  pending  the  passing  of  th  ?  Bill,  the  service  s 
of  the  following  gentlemen  have  been  provisionally  secured  :  Civil  engin- 
neering.  Sir  Alex.  Gibb,  K.B.E.  ;  mechanical  engineering.  Lieut. -Colon .'1 
L.  Simpson.  D.S.O.,  R.E.  ;  consultant  mechanical  engineer.  Sir  .lolm 
-Aspinall,  M.Inst.C.E.  ;  traffic  department,  Sir  Philip  Nash,  K.C.M.O. 
finance  and  statistics,  Sir  .1.  George  Beharrell,  D.S.O.  ;  developmcut 
department,  Rear-Admiral  Sir  Charles  Martin  de  Bartolome,  K.C.M.G  , 
'C.B.  :  public  safety  and  labour.  Sir  Wm.  Marwood,  K.C.B.  ;  roads 
■department,  Brigadier-General  Sir  Henry  P.  Maybury,  K.C.M.(».  : 
secretarial  and  legal.  Sir  R.  Francis  Dunnell,  K.C.B.  ;  financial  adviser 
on  behalf  of  Treasury,  Sir  Hardman  Lever. 

The  accounts  of  the  Manchester  tramways  department  for  the  year 
ended  March  31,  1919,  show  receipts  £1,369,609,  including  £209  balance 
of  motor  bus  account  and  £233  balance  of  parcels  account,  working  ex- 
penses, war  service  allowance,  &c.,  amounted  to  £969,390,  leaving  gross 
profit  £400,218.  After  providing  for  interest  on  capital,  rent  of  leased 
lines.  &c..  the  balance  to  appropriation  account  was  £324,008.  Sinking 
fund  and  loan  instalments  required  £67,356,  income  tax  £27,940,  and 
•interest  and  sinking  fund  for  street  improvements  £6,224.  Of  tli^ 
rem.iiuder.  £110.596  has  boen  placed  to  renewals  fund,  and  £111.891 
contributed  in  aid  of  .rates.  Total  revenue  ])er  car-mile  was  18-1 14d. 
(compared  with  14-496(1.  in  previous  year),  and  working  expen,<es, 
including  power,  were  18-821d.  (10-189d.).  Pas.sengers  carried  were 
253.940.203  (240,914,369).  and  car-miles  run  18,146,,551  (18,540,585), 
including  motorbuses  1,821.310  (1.682,822).  Units  used  were  1-634. 
(1-628)  ])er  car-mile.  There  are  119  route  miles  (•=203  miles  of  single 
track)  in  operation.  The  re|iort  of  the  committee  states  that  a  revision  of 
■the  fares  and  stages  came  into  operation  in  July  and  August,  1918,  the 
effect  generally  being  to  reduce  the  penny  stage  to  two  miles.  The  price 
paid  for  current  to  the  electricity  department  was  l-25d.  (l-182d.).  The 
■total  paid  in  relief  of  rates  now  amounts  to  £1,326,981.  Traffic  revenue 
•on  the  motorbuses  was  14-91Sd.  (13-424d.)  per  bus-mile,  and  working 
■expenses  were  ll-637d.  (9-.")()4d.).  The  revenue  of  the  parcels  department 
>was  £19,099  (£15,983),  and  the  parcels  carried  were  1 .003,186  (1,052.310). 


Miscellaneous. 

During  Manchester's  \'ictory  Loan  campaign  last  week,  the  British 
Westinghouse  Company  subscribed  £25O,(KJ0  towards  the  effort. 

The  success  of  the  recreation  club  run  in  connection  with  Messrs. 
Ferranti.  Ltd..  of  Hollinwood.  was  amply  proved  at  the  third  annual 
gala,  held  la.st  week.  The  staff  orchestra  played  during  the  .sports  and 
later  in  the  day  for  dancing. 

It  is  announced  that  the  Govemm'-nt  are  deteiTOining  licences  to  con- 
duct experiments  in  wireless  telegraphy  held  by  civilians  before  the 
war.  The  step  is  part  of  a  general  measure  which  has  become  necessary 
in  view  of  the  revision  of  the  conditions  under  which  authority  for  private 
experiments  can  be  given.  All  existing  experimental  licences  are  being 
cancelled,  but  holders  will  be  allowed  to  apply  for  fre.sh  licences  under 
new  conditions. 

The  total  amount  collected  and  distributed  since  September,  1914,  in 
connection  with  the  War  Relief  Fund  organised  bv  the  workers  of  Messrs. 
Babcock  &  Wilcox,  Ltd.,  of  Renfrew,  was  £14,981.  The  principal  war 
charities  (including  the  Red  Cross  Society,  the  Loid  Provost"s  Fund, 
the  Renfrew  Burgh  War  Relief  Fund,  The" Belgian  Relief  Fund,  and  the 
Y.M.C.A.)  received  delations,  but  the  smaller  .societies  also  benefited 
by  the  fund.  A  small  proportion  of  the  contributions  was  retained  to 
form  a  special  Works  Fund  for  the  relief  of  soldiers  and  sailors  who  had 
been  employed  with  the  firm. 

During  their  occupation  of  Belgium  the  Germans  established  at 
Franiere,  near  Namur,  a  colossal  Dump  of  Electrical  Material. 
In  fact,  this  was  the  largest  collection  of  such  stores  in  a  single  place 
the  world  has  ever  seen.  So  huge  was  the  dump  that  when  the  great 
retreat  came  this  valuable  material  fell  into  British  hands.  The  Disposal 
Board  of  the  Ministry  of  Munitions  is  now  giving  an  exhibition  of  this 
material,  which  will  be  for  sale  soon,  at  the  Royal  Agricultural  Hall. 
Islington.  Stocks  vary  from  small  quantities  in  some  items  to  hundreds 
of  thousands  of  articles  in  others.  A  summary  includes  telephones  and 
telegraphs,  wireless  apparatus,  earth  inductor  sets,  daylight  signalling 
lamps  (electric  or  gas),  &c. 

Imports. — The  following  are  official  values  of  electrical  machinerj- 
material  and  apparatus  imported  into  this  country  (a)  during  May, 
1919;  and  (i)  the  aggregate  figures  from  Jan.  1  to  May  31.  with  increase. 
or  decrease  compared  with  corresponding  periods  of  1918  : — 

Electrical  machinery,  («)  £66,386  (increase  £45.199),  (b)  £236,304  (de- 
crease £131,419);  including  generators  and  motors  other  than  for 
aeroplanes,  motor  cars  and  cycles,  (a)  £25,856  (increase  £16,120).  (6) 
£94,906  (increa.se  £34,058) :  and  electrical  machinerv  unenumerated. 
{a)  £40,500  (increase  £29,079),  (b)  £141,398  (decrease'£165,477) ;  tele- 
graph and  telephone  cables  other  than  submarine,  (a)  nil,  (i)  £73,378 
(increase  £5,532);  telegraph  and  telephone  apparatus,  (a)  £11.847 
(increase  £10,388),  (i)  £97,889  (increase  £83,194);  other  electrical 
wires  and  cables,  rubber  in.sulated,  (n)  £483  (increase  £483).  (6)  £2.966 
(increase  £2,364);  with  other  insulations,  (a)  £634  (increase  £634). 
(6)  £9,003  (increase  £8,548) ;  carbons,  (o)  £4,639  (increase  £1,248). 
(6)  £12,913  (decrease  £6,171) :  glow  lamps,  (a)  £54,940  (increase  £50,395). 
(b)  £189.498  (increase  £137,527);  parts  of  arc  lamps  and  searchlights 
(other  than  carbons),  (a)  £7,726  (increase  £1,824),  (h)  £33,407  (decrease 
£5,997) ;  primary  and  secondary  batteries,  (a)  £4,092  (decrease  £5.863). 
{b)  £18,331  (decrease  £69,937) ;  meters  and  measuring  instniments,  (a) 
£4,311  (increase  £2,951),  (6)  £17.220  (increase  £11,713);  switchboards. 
(a)  £284  (increase  £284),  (6)  £9.56  (increase  £690) :  electrical  goods  and 
apparatus  unenumerated,  (n)  £35,178  (decrease  £19,339),  (fc)"  £200,234 
(increase  £23,387).  Total  of  electrical  goods  and  apjjaratus  other  than 
machinerv  and  uninsulated  wire,  (n)  £124.134  (increase  £43,005).  (6) 
£589,795  (increase  £190,850). 

Exports. — The  exports  of  electrical  machinery,  material.  &c.,  (a 
during  May.  1919,  and  (6)  from  Jan.  1  to  May  31.  with  increase  or 
decrease  compared  with  corresponding  periods  of  1919,  were  as  follows  :• — 

Electrical  machinery,  (a)  £117,710  (increase  £46.263),  (i)  £502,143 
(increase  £68,274) ,  including  railway  and  tramway  motors,  (a)  £3,478 
(decrease  £1,028),  (6)  £23,379  (increase  £8,299);  other  generators  and 
motors  exce]it  for  aeroplanes,  motor  cars  and  cycles,  («)  £74,514  (increase 
£31,584),  (6)  £279,104  (increase  £25,200) ;  and  electrical  machiner\-  un- 
enumerated, (o)  £39,726  (increase  £15,707).  (6)  £199,660  (increase 
£34,775)  ;  telegraph  and  telephone  cables,  submarine,  (o)  £37..344  (de- 
crease £209.806),  (b)  £203,073  (decrease  £121,958)  ;  otherthan  submarine. 
(-0  £26.066  (decrease  £3,710),  (/;)  £128.678  (increase  £29.488) ;  telegraph 
and  ti-lcphone  apparatus,  (a)  £28.011  (increase  £14,418).  (6)  £126,311 
(increase  £39.998) ;  other  electrical  wires  and  cables,  rubber  insulated. 
(.()  £75,279  (increase  £72,475).  (h)  £192,463  (increase  £165.602) ;  with 
other  in.sulation.  (a)  £98.742  (increase  £95,735).  (b)  £220,937  (increase 
£188,737)  ;  carbons  (a)  £692  (increase  £84),  (b)  £3.152  (increase  £632): 
glow  lamps,  {n)  £15,472  (increase  £10.172),  (b)  £49.517  (increase  £13.614) ; 
arc  lamps  and  searchlights,  (n)  £196  (decrease  £2.65t>).  (b)  £6,389  (de- 
crease £.3,788) ;  parts  of  arc  lamps  and  .searchlights  (other  than  carbons), 
(«)  £53  (decrease  £2,372),  (6)  £6,961  (decrease  £1.9,-)4);  in-imary  and 
secondary  batteries,  (a)  £40,845  (increase  £28.052).  (b)  £207.750  (increase 
£164,641).  meters  and  measuring  implements,  (o)  £23,914  (increase 
£7.098).  (ft)  £84.172  (increase  £34.999) :  transformers,  (a)  £4.544  (mcrease 
£2.138).  (6)  £18,569  (increase  £8,046)  ;  switchboaixls.  {n)  £1,704  (increase 
£563),  (i)  £13„809  (decrease  £835);  electrical  goods  and  apparatus  un- 
enumerated, (rt)  £101,252  (increase  £66.922).  (6)  £423.974  (increase 
£245,052).  Total  of  electrical  goods  and  apparatus,  other  than  machi- 
nery and  uninsulated  wire,  (o)  £454.114  (increase  £79,113),  (ft)  £1,685,755 
(increase  £762,274). 
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JSducational. 

Mr.  T.  Jones.  A.R.C.Si..  B.Sc.  i.f  Kiifihli-y.  lia>-  been  apiHiinted  head 
of  the  physics  dejurtnu'iit  of  Cardiff  Tt-ilinical  College. 

Dr.  G.  C.  Henderson  has  been  appointed  Regius  Professor  of  Clieniistry 
in  the  University  of  Glasgow. 

Prof.  A.  Findlay.  of  Aberystwyth  College,  has  been  appointed  to  the 
chair  of  chemist  rj-  at  .\berdeen  University  in  .succession  to  Prof.  Soddy. 

On  Tuesday  Sir  Joseph  J  Thomson,  O.M.,  JIaster  of  Trinity  College, 
was  elected  into  the  recently  established  professorship  of  physics  at 
Cambridge. 

Mr.  H.  T.  Davidge.  D.Sc.,  has  been  appointed  lecturer  in  applied 
mathematics  and  Mr.  C.  C.  Hawkins,  M.A.,  lecturer  in  electrical  design 
at  U^^VERSITY  College,  London. 

Cardiff  Technical  Instruction  Committee  have  ajipointed  Mr.  A.  W. 
Loveridge,  D.Sc.,  A.R.C.Sc.,  head  of  the  engineering  department  of 
Cardiff  Technical  College  at  iCtXl  per  annum. 

The  following  awards  have  been  made  in  the  Faculty  of  Engineering 
at  UxnEBSiTY  College,  London  :  Archibald  P.  Head  Medal  and  Prize! 
P.  S.  J.  Bovey.  Engineering  Diplomas  :  Civil  avd  Municipal — P.  S.  J. 
Bovey  (with  distinction),  H.  Droeser,  N.  P.  Graham.  C.  N.  SaUer  and 
A.  X.  Seal.  Mechanical. — N.  H.  Williams.  EUctncal. — J.  A.  Broughall 
and  L.  R.  Nixon. 

.-I  Goldsmid  Entrance  Scholarship,  tenable  in  the  Faculty  of  Engineering 
at  University  College,  value  £30  a  year  for  three  years,  may  be  aware' ed 
in  .September.     Entrj-  forms  by  Sept.  lOth. 

A  large  number  of  past  end  jjresfnt  students  r.ssemblcd  on  Monday 
evening  in  the  great  hall  of  the  Merchant  VENTrRERs'  Technical 
College.  Bristol,  on  the  occasion  of  a  presentation  to  Prof.  J.  Munro, 
of  Bristol  University,  who  is  retiring  from  the  chair  of  engineering  after 
48  years'  ser\ice.  Prof.  J.  Wcrtheimer,  who  presided,  referred  ^o  the 
good  work  done  by  Prof.  Munro,  whom  he  had  known  for  the  past  29 
years.  The  long  and  valued  seivices  of  Prof.  Munro  had  been  marked 
by  his  Ijeing  appointed  an  Emeritus  professor  of  the  university. 

Dr.  Hele  Shaw,  who  was  one  of  the  first  students  at  Bristol  University 
College,  and  the  first  professor  of  engineering  there,  said  it  was  a  great 
privilege  to  be  able  to  voice  the  esteem  and  affection  of  all  students  for 
Prof.  Munro.  It  was  nearly  half  a  cntury  agf)  that  he  attended'  the 
night  classes  of  the  Bristol  Trade  and  Mining  School,  where  Prof.  Munro 
taught  raining  engineering.  Prof.  Munro.  with  his  great  ability,  had 
opportunities  which,  if  devoted  to  the  practical  sidt  of  engineering,  might 
well  have  placed  him  in  a  verj-  high  position,  but  he  chose  th  •  path  which 
had  brought  him  much  honour  and  respect  but  not  much  financial  gain. 
He  had  the  satisfaction  of  knowing  that  a  large  number  of  successful 
students  had  passed  through  his  hands,  and  that  they  appreciated  how 
much  of  their  success  they  owed  to  him.  They  all  wished  him  health 
and  happiness.  He  then  presented  Prof.  Munro  with  a  carriage  clock 
and  £200  Government  stock. 

Prof.  Munro  acknowledged  the  gifts,  and  expressed  Ms  gratitude  for 
all  the  kind  things  that  had  l)e<^n  sa'd  about  him.  He  hoped  in  the  next 
few  years  to  see  L-rcat  developments  in  the  university  life  of  Bristol. 

Tenders  Invited  and  Accepted. 

DusEDiN  (N.Z.)  City  Council  require  tenders  by  .5  p.m.  Aug.  6  for  the 
supply  of  a  3,500-volt  three-phase  re'gulator. 

London  County  Council  require  tenders  by  I  p.m.  July  22  for  the 
supply  of  2,000  tons  of  steel  conductor  tees.  "  Specifications  from  the 
Chief  Engineer,  County  Hall,  Spring  Gardens,  S.VV. 

Tenders  are  invited  for  the  supply  and  erection  of  three  electric  travel- 
ling gantry-  cranes  at  Belfast  Harbour.  Specification  from  the  Harbour 
Engine-er,  and  tenders  to  the  .Secretary  by  July  30. 

Birkenhead  Guardians  require  tenders  by  noon  July  28  for  the 
installation  of  internal  telephones  at  their  institutions.  Specifications 
rom  the  Clerk,  Conway-atreet,  Birkenhead. 

Manchester  Tramways  Committee  require  tenders  by  10  a.m.  July  29 
f  >r  the  supply  of  tramcar  motors,  .Specification,  &c.,  from  the  General 
Manager. 

Tender.-*  arc  invited  by  the  VicTemuN  Railway  Commi.s.sioner-s  for 
the  supply  of  an  electric  capstan  for  the  Newport  (Victoria)  power  hou.'e. 
Tenders  to  the  Secretary  for  Railways,  Spencer-street,  Melbourne  by 
11  a.m.  Aug.  27,  •  >     j 

Hf-ston  and  Islewobth  Council  require  tend -rs  by  .luly  28  for  the 
suj.ply  and  erectie.n  of  a  ."rfK)  kw.  rotary  converter,  transformer,  operating 
svntchpear  and  l.t.  feeder  jianel,  cable,  &c.  Specifications  from  the 
Engme-er,  Electricity  Works,  Hounslow. 

Grimsby  Corporatiem  invite  tenders  for  high-pressure  steam  jiijes, 
boiler  feed  and  other  pipes,  circulating  water  pipes,  electrically-driven 
ce-nt  nfugal  pumps  and  water  storage  tank.  Specifications  and  ejrawinga 
fre.m  the  borough  electrical  engineer,  Lieut. -Col.  W.  A.  Vignoles,  and 
tenders  by  Memday,  Aug.  II. 

REDDire-H  Urban  District  Council  invite  tenders  for  high-pressure 
Ktram,  exhaust  and  water  circulating  piiiing.  Specifications'.  &e.,  from 
the  consujtmg  engineers  (.Messrs.  Handcock,  Dykes  &  Trotter)  11 
Victoria-street,  Lejndem,  S.W.I,  and  tenders  to  the  clerk  to  the  Council 
(Mr.  0.  U.  Hobsem)  by  noon  July  2.S. 

Durban  (Natal)  Corporation  require  tenders  for  the  supply  and  deli- 
very, c.i.f.,  of  a  quantity  „i  Telepheme  Underground  Cables,  Specifica- 
tions from  Messrs.  Web.ster,  Steel  &  Company,  .5,  East  India-avenue-, 
London,  E.C.  3,  to  whom  tenders  are  to  be  sent  by  Aug   J. 


Sunderland  Tramways  Committee  has  ordered  six  double-deck: 
covered  tranicar  bodies  from  Messrs.  Dick,  Kerr  &  Company.  .Messrs. 
J.  G.  Brill  &  Company  will  supjjly  the  tracks. 

Bethnal  Green  (London)  Borough  Council  is  recommended  to  accept 
the  tenelcr  of  the  British  Insulated  &  Helsby  Cables  for  the  supply  of  l.t. 
cables,  pipes,  hemse  services,  &c.,  at  £14..578.  There  were  e>ight  tenders,, 
varying  in  amount  from  that  of  the  accepted  to  £16,837. 

Burnley  Corporation  has  aeee)>ted  the  tender  of  Siemens  Bros.  & 
Company  for  the  sujiply  of  fi,300  yds.  of  cable  at  £1,818.  There  were 
six  tenders  before  the  Electricity  Committee,  and  at  first  It  was  proposed 
to  accept  that  of  the  Macintosh  Cable  Company,  but  Messrs.  Siemens 
had  reduced  their  quotation  from  £2.188  to  £1.8l'8. 

Glasgow  Corporation  has  accc))ted  the  following  tenders  :  British 
Wcstinghouse  C'ompany,  tramcar  motor  equipment ;  British  Thomson- 
Houston  Company,  motor  controllers  ;  Manchester  Armature  Repair 
Company,  armature  coils  ;  Miller  &  Company,  scrap  brake  blocks  ; 
United  .States  Steel  Products  Company,  .1.0(10  tons  of  rails,  at  £17.  9s. 
per  ton,  for  dcliveiy  during  July.  August  and  Scjitenibi-r. 

Appointments  Vacant  and  Filled. 

Plymouth  Corporation  require  a  tramways  manager.  Salary  £700- 
per  annum,  rising  to  £800.   Applications  to  the  Town  Clerk  by  July  23.. 

An  instructor  in  electric  wiring  will  be  required  in  .September  at  the 
Huddersfield  Technical  College,  Salary  £200.  Applications  to  the 
Principal. 

The  Council  of  Armstrong  College,  Newca-^tle-on-Tyne,  invites  applica- 
tions for  the  post  of  professor  of  experimental  physics,  .Salary  £600> 
rising  by  bieimial  increments  of  £50  to  £800  ])er  annum.  Applicatiems 
to  the  .Secretary  by  Aug.  30. 


Mr.  T.  .Sykes,  assistant  engineer  and  manager  of  Bradford  Corporation 
tramways,  has  been  appointed  manager  of  the  Rothcrham  Corjioration 
tramways. 

Business  Items. 

The  offices  of  the  Industrial  Publicity  Service,  Ltd.,  have  been  removed 
to  4-7,  Red  Lion-court,  London,  E.C,  4.     Telephone  :  Central  2422. 

Mr.  W,  A.  Wales,  chief  assistant  engineer  at  AsHTON-trNDER-LYNE 
Electricity  Works,  has  resigned  in  order  to  enter  into  a  business  partner- 
ship in  Manchester. 

A  second  return  (5s.  per  share)  is  pa.yable  at  General-buildings, 
Aldwych,  London,  W.C.  2,  to  contributories  of  Cemsolidated  Diesel. 
Engine  Manufacturers,  Ltd. 

Amy  Marion  Marr  and  Harry  Davidson  Marr  (trading  as  J.  .1.  Marr  & 
Company),  electrical  engineers,  18,  Moorfieleis,  Liverpool,  have  dissolved 
partnership.     Debts  by  Amy  Marion  Marr,  who  continues  the  business, 

Messrs.  Geo.  N.  Dixon  k  Company,  of  41,  (>,stle-street,  Liverpool, 
will  sell  bj'  auction  at  the  National  Projectile  Factory,  St.  Helens,  on 
July  29  and  30,  some  stranding  and  closing  machines,  a  30  H.r.  d.c. 
motor,  &c. 

The  proprietor  of  patent  No.  804/191'?,  for  "  Improvements  in  voltaic 
arcs,"  desires  to  grant  licences  or  make  arrangements  for  developing  same 
in  thiscountiy.  Communications  to  Messrs.  Haseltine,  Lake  &  Company , 
28.  Southampton-buildings,  Chancer^'-I.ine,  W.C. 

The  Skefko  Ball  Bearing  Company.  Ltd.,  has  openeel  a  branch  office 
at  14,  Tcmiile-street,  Birmingham,  and  Mr.  G.  I.  Francis,  who  has  been 
connected  with  the  company  since  1910  and  is  well  known  in  the  Midlanels, 
has  been  ajipoin  ted  district  manager, 

A  pamphlet,  giving  particulars  of  the  "  IJttle  Briton  "'  vacuum 
cleaner,  has  been  issued  by  the  (Jeneral  Electric  Company,  09,  Queen 
Victoria-street,  E.C.  4.  It  is  claimed  that  the  machine  is  simple,  effective 
anei  requires  no  attention  save  staitinsi.  The  leaflet  can  be  overprinted 
and  the  company  have  a  su])ply  for  the  trade. 

The  British  Thomson-Houston  Company,  Ltd.,  of  Rugby,  has  just 
issued  a  list  (No.  2,o10a1  descriptive  of  the  B.T.H.  Shaft  Couplini.s. 
The  company-suj)plies  three  types— viz.,  flexible,  flanged,  soliel  flan^icd 
and  muff  couplings,  and  the  Icafiet  gives  illustrated  particulars,  with 
ratings,  prices  anel  dimensiems,  c&c,  of  each  type. 

The  Stcriing  Telephone  and  Electric  Coniiiany  has  recently  issued 
the  nth  editiem  of  its  catalogue,  which  gives  particulars  and  prices  of  a 
great  variety  of  telephone  ajjparatus  and  accessories,  ele'Ctvic  bells^ 
indicators,  fi  e  alarms,  batteries,  wires,  mine  exi)loelcrs,  &c.  The  cata- 
logue, which  runs  to  about  1.50  pages,  is  very  complete,  and  includes  an 
Inelex  and  a  list  of  crKle  words  for  ordering  goods. 

Mr.  Arthur  J.  Maginnis  and  Mr.  Domcr  L.  Allen  have  commenced 
business  as  consulting  e-ngincers,  naval  architects,  &c.,  at  (i4,  Lcadenhall- 
chambcrs,  4.  .St.  Mary  Axe,  London,  E.C,  and  28,  Chapcl-.street,  Liver- 
pool, The  London  office  will  be  under  the  sui)er\nsion  of  Mr,  Allen, 
who  has  wide  e.\perie-ncc  as  an  engineer  (electrical  and  marine)  and  in 
the  erection  of  refrigerating  machinery,  &c, 

Messrs.  Ferranti  Limited,  of  Hollinwood,  Lanes,  have  recently  issued 
a  well-illustrated  booklet  giving  particulars  e)f  the  transformers  manu- 
factured by  tl.cm.  Excellent  views  of  )>arts  of  the  company's  works 
and  of  selecteel  machines  are  shown,  and  as  the  be)oklet  is  intended  for 
the  foreign  market  it  is  ])rinte>d  in  five  languages,  English,  Fre-neh, 
Italian,  Spanish,  Portuguese.  We  comiuenil  the  firm's  enteq)rise,  for- 
it  will  enable  prospective  users  in  foreign  countries  to  leael  in  their  e)wn 
language  particulars  ejf  the  firm's  products. 
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Companies'  Reports,  &c. 

GENERAL    ELECTRIC    COMPANY. 

In  the  course  of  a  !onp  and  interesting  speech  at  the  meeting  of  the 
General  Electric  Company,  Ltd.,  on  the  9th  inst.  the  chairman  (Mr. 
Hugo  Hirst)  gave  particulars  of  the  work  done  during  the  war,  &c., 
and  said  the  company  had  been  fortunate  in  that  its  war  work  had  not 
essentially  differed  in  character  from  its  peace  work.  That  had  enabled 
the  change-over  to  take  place  with  less  disorganisation  than  many  firms 
had  experienced.  The  accounts  were  so  clear  and  self-explanatory  that 
he  would  not  comment  on  them  except  to  make  a  reference  to  the  staff 
bonuses.  The  sum  set  aside  for  staff  bonuses,  based  on  articles  of 
association  of  20  years  ago,  proved  entirely  insufficient  for  the  satis- 
faction of  the  staff.  For  that  reason  they  made  an  alteration  in  their 
articles  at  the  last  meeting.  The  report  referred  to  an  ambitious  peace 
])rogramme  which  the  directors  had  adopted.  The}'  were  steadily 
building  up  an  electrical  concern  which  would  soon  rank  with  those 
great  organisations  which  had  been  such  a  potent  force  in  industry  in 
other  countries.  Gradually,  but  surely,  they  were  covering  the  whole 
domain  of  electricity.  They  aimed  at  being  able  to  say  that  there  was 
no  conceivable  electrical  contract  that  the  company  could  not  undertake 
and  carry  through,  with  products  of  its  own  manufacture  so  far  as  they 
were  within  the  realm  of  the  electrical  industry.  The  war  had  created 
a  new  strategic  position.  They  had  to  face  competition  from  America, 
Japan  and  other  countries  immensely  strengthened  through  the  war. 
They  must  also  realise  that  Germany,  assisted  by  the  low  value  of  the 
mark  and  by  American  support,  might  make  herself  seriously  felt  again 
in  the  markets  of  the  world. 

The   Future. 
Their  peace  programme  was  on  a  large  scale  because  they  looked 
forward  to  taking  part  in  the  reconstnaction  of  the  devastated  countries. 
There  was  a  great  lack  of  stocks  throughout  the  world,  and  the  immediate 
future  must  see  an  enormous  development  in  even,-thing  pertaining  to 
electricity.     The  demand  for  electrical  equipment  in  the  near  future 
would  probably   be  double  or  treble  what  we  could   produce  to-dav. 
For  that  reason  they  asked  for  authority  to  increase  the  capital  of  the 
company  to  £6,000,000.     The  directors  thought  it  their  duty  to  assist 
the  country-  in  every  possible  way  now,  not  only  by  absorbing  demobilised 
men,  but  by  finding  employment  for  others.     They  had  nearly  14,000 
employees,  and  their  programme  would  enable  them  to  increase  that 
number  by  an  additional  8,000.     The  extensions  in  hand  had  enabled 
them  to  reinstate  their  demobilised  men  without  discharging  the  other 
workers.     Their  measure  of  success  would  mainly  depend  on  the  workers 
themselves.     The   company   provided   the  most  efficient   organisation, 
erected  the  most  suitable  buildings  and  installed  the  latest  machinery 
and  plant.     But  with  larger  increased  wages  and  reduced  worlsing  hours 
nothing  could  help  them  and  the  country  to  increased  prosperity  except 
largely  augmented  output.     The  worker  of  the  future  would  have  to 
apply  his  brain  more  if  they  were  to  succeed  in  regenerating  industry. 
The  worker  would  have  to  use  his  head  as  well  as  his  hands,  avoiding 
the  scrapping  of  materials  and  deterioration  of  tools  and  plant,  watching 
at  every  turn  how  he  could  improve  methods  of  performing  work  and  by 
intensive  application  secure  the  best  results  from  his  labours.     If  he 
worked  in  that  spirit  he  would  save  heavj'  overhead  charges  and  a  great 
number  of  non-productive  inspectors  and   overseers.     He  would  thus 
assist  in  creating  a  low  cost  price — a  low  cost  price  created  a  larger 
market,  and  a  larger  market  meant  more  and  steady  employment  at 
higher  wages.     During  the  war  other  countries  had  prospered  "and  their 
manufacturers  had  extended  their  factories  and  written  off  their  new 
plant  and  machinery  out  of  profits,  and  now  we  had  to  extend  and 
rebuild  at  prices  two  or  three  times  in  excess  of  those  prevailing  before 
the  war.     He  believed  it  was  beginning  to  be  realised  by  all  classes 
that  the  higher  standard  of  living  to  which  the  country  liad  attained 
during  the   war  could   only   be   maintained   by  increased   production. 
We  must  work  or  starve,  but  with  conscientious  endeavour  on  the  part 
of   every   worker,   combined    with    quantity   production    methods,   he 
believed  we  should  be  able  to  satisfy  the  legitimate  demands  in  respect 
to  both  wages  and  hours.     Capital'and  Labour  working  in  the  closest 
association  would  win  through  and    build  up  this  countrv  and  Empire 
mto  K.  prosperous  Commonwealth,  in  which  every  worker"  would  have  a 
full  share.     Theyhaddrawn  up  a  carefullv  thought-out  superannuation 
scheme,  which   embraced   both   workpeople  and  staff,  when  the  time 
came  for  them  to  retire  from  active  sen-ice  with  the  company.     The 
scheme  would  necessarily  be  a  contributory  one,  based  on  the"  rate  of 
jiay- of  the  members.     The  premium,  which  they  proposed  would  amount 
f°  J*  ?<"■  cent,  of  the  weekly  wage,  payable,  "half  by  the  member  and 
half  by  the  company,  and  allowed  to  accumulate  at  "compound  interest 
until  the  age  of  retirement— namely,  60  years,  or  eariier  in  the  event 
of  permanent  incapacity.    After  giving  some  particulars  of  the  scheme, 
he  said  the  administration  of  the  contributory  fund  would  be  carried 
out  jointly  by  the  company  and  representatives  selected  by  the  members. 
Welfare    Work   and   Research. 
They  had   also   bt-en   mindful   of  the  daily  needs  of  their  peojile  in 
providing  liberal  welfare  accommodation  at  considerable  cost,  and  they 
had  recognised  the  needs  of  the  workers  in  respect  to  recreation.     The 
new  programme  included  a  sum  of  £40.000  for  providing  a  club  buildius: 
at  Witton.     Aii  opportunity  should  always  be  available  to  the  worker 
to  participate  in  the  operations  of  the  co"mpanv.  and  it  was  largely  for 
that  reason  that  they  proposed  to  convert  the  £10  shares  into  flsluuvs. 
In   connection   with   their   Birmingham   works  they   had   ai)])ointed   a 
director  of  education,  and  some  300  or  400  boys  were  being  encouraged 
to  take  up  lines  of  study  in  the  company's  time.     A  similar  scheme  was 
being  started  in  connection  with  the  London  staff,  where  they  had  also 


appointed  a  director  of  education.  Commercial  apprentices  from  the 
County  Council  schools  and  others  were  encouraged  to  benefit  by  the 
facilities  which  they  provided.  They  had  also  organised  a  si>ecial 
"rush  course  "  for  demobilised  officers,  particularly  for  those  who  left 
for  the  Front  straight  from  Public  Schools  or  'Varsity.  In  the  new 
Kingsway  building  they  were  providing  a  theatre  and  lecture-room, 
with  their  own  staff  of  lecturers  and  demonstrators,  and  thev  had  also 
arranged  for  the  assistance  of  outside  lecturers. 

The  principal  staff  of  the  research  department  had  been  selected. 
The  necessarj-  buildings  had  not  yet  bern  provided  but  were  included 
in  the  programme  of  development.  In  all  that  process  of  development 
they  should  not  get  verj'  far  along  ideal  lines  if  they  were  impelled  solely 
by  selfish  aims  ,  indeed,  it  was  a  falla.cy  to  think  that  the  future  of  a 
concern  like  theirs  could  be  successfully  shaped  unless  it  involved  not 
only  happy  conditions  for  its  employees,  but  a  worthy  contribution  to 
the  prosperity  and  greatness  of  the  country. 

State  Control. 

After  referring  to  the  manner  in  which  the  year's  disposable  balance 
had  been  applied,  Mr.  Hirst  said  that  so  far  as  indu.stry  was  concerned, 
the  one  essential  function  of  the  State  was  to  secure  freedom  from  inter- 
ference from  outside  countires,  a  breathing  space  for  a  few  years  to  enable 
them  to  put  their  house  in  order.  If  he  might  use  the  simile  of  their 
Kingsway  building  now  in  course  of  completion,  he  would  like  the  State 
to  do  what  they  had  done  there.  While  the  building  was  being  pre- 
pared for  receiving  the  greatest  flow  of  traffic  of  merchandise,  staff  and 
customers,  they  had  put  a  hoarding  round  with  the  notice,  '"  During 
reconstniction.  no  trespassers."  With  things  in  a  disorganised  condi- 
tion and  valuable  material  lying  about,  imauthorised  persons  should  be 
regarded  as  trespassers.  The  Company's  programme,  embodying  as  it 
did  the  doubling  of  their  output  in  turbines  and  heavy  machinery,  the 
increase  in  the  output  of  lamps,  magnetos  and  telephones,  the  estab- 
lishment of  glass,  ebonite  and  other  industries,  could  not  meet  with 
success  by  the  efforts  of  their  employees  only,  however  loyal  and  hard 
working  they  might  be.  They,  as  all  other  manufacturers,  were  de- 
pendent on  the  workers  in  other  British  industries  for  material.  Their 
success  depended  upon  getting  these  materials  ijromptly  and  of  the 
highest  standard. 

The  report  was  then  adopted  and  the  retiring  directors  and  auditors 
reappointed.  At  a  subsequent  extraordinarj-  general  meeting  it  was 
resolved  to  increase  the  capital  of  the  Company  to  £6,000.000  by  the 
creation  of  1,800,000  additional  preference  and  1.2(XI.O0O  additional 
ordinary  shares  of  £1  ea?h.  It  was  also  agreed  to  divide  the  existing 
preference  and  ordinary  shares  into  10  shares  of  £1  each. 


The  Altrin(h\m  Electric  Sipply.  Ltd.,  is  making  an  issue  of  50,000 
75  per  cent,  cumulative  participating  ordinary  .shares  of  £1  CAch. 

The  directors  of  the  Dublin  L^nited  Tramways  CoMP.iSY  have 
declared  an  interim  dividend  of  5  per  cent,  per  8,nnum  on  the  ordinary 
shares. 

The  directors  of  Gbeeswood  &  Batley,  Ltd..  recommend  a  final 
dividend  of  10  per  cent,  on  the  ordinary  shares,  making  15  per  cent,  for 
the  year  ended  March  31. 

Messrs.  Higginson  &  Company  are  offering  for  subscription,  on  behalf 
of  the  EvfiLisH  Electric  Company,  Ltd..  £1,000,000  5J  per  cenU- 
sinking  fund  first  mortgage  debentures. 

The  int?i'est  on  tVe  4  per  cent,  mortgage  debenture  stock  of  the 
Eastern  Extension  Australash  and  China  Telegraph  Comp.\nv, 
Ltd.,  for  the  half-year  endmg  July  31.  will  be  pail  on  the  1st  prox. 
The  stock  register  will  be  closed  from  the2'<thto  the  3lst  inst.  inclusive. 
At  a  special  general  meeting  the  proprietors  of  the  Blackpool  & 
Fleetwood  Tramroad  Company  have  approved  the  Bill  now  before 
Parliament,  for  the  transfer  to  Blaekppool  Corporation  of  the  company's 
tramway  undertaking.  During  the  jiast  half-year's  working  the  receipts 
increased  by  £8.000,  but  the  expenses  are  also  high. 

The  profit  of  the  Gravesend  &  Northfleet  Electric  Tr.*m\vays 
Company,  Ltd.,  for  1918.  after  providing  £9,6;U  for  repairs,  renewals 
and  maintenance  and  meeting  debenture  interest,  &e..  of  £5,01i,  and  an 
available  sum.  including  £168  brought  forward,  of  £5,179.  A  dividend 
of  .S  percent. has  been  declared  and  £1,000  transferred  to  resen-e, leaving 
£1.737  to  be  carried  forward. 

After  providing  for  income  tax  and  mortgage  and  debenture  stock 
charges,  the  net  profit  of  Edmundson's  Electricity  Cokpor\tion  for 
the  year  ended  Jlarch  31  was  £13,637.  compared  with  £12.209  for  the 
previous  year.  With  £5.128  brought  forward,  the  total  available  is 
£18.765,  and  the  directors  recommend  that  £12.000  be  applied  in  })ay- 
ing  the  year's  dividend  on  the  cumulative  preference  shares,  leaving 
£(i.76.^  to  be  carried  forward. 

The  profit  of  the  Shanghai  Elf.ctru-  Constkvc  tion  Company  for  the 
year  1918  was  £71.537  (against  £67.504  in  1918).  and  with  £14,264 
brought  forward,  the  total  is  £85,801.  The  directors  have  transferred 
to  reserve  for  renewals  £10.00t),  to  extinguish  preliminary  expenses 
a.'count  £8,0110,  and  an  interim  dividend  of  5  per  cent,  has  been  paid, 
leaving  £51,802.  The  directors  now  recommend  a  final  dividend  of  5 
per  cent.,  making  10  per  cent,  for  the  year,  and  a  bonus  of  5  per  cent., 
leaWng  to  be  carried  forward  £19,802.  The  traftics  and  net  receipts  for 
the  current  year  continue  to  be  .satisfactory.  Ol^erating  expenses  increased,, 
due  to  the  greater  cost  of  power  resulting  from  the  high  price  of  coal. 

Mr.  Chas.  W.  Parish,  chainnan  of  the  Chili  Telephone  Compant. 
Ltd.,  stated  i>t  the  annual  meeting  last  week  that  Chili  was  one  of  the 
countries  which  had  jirospered  during  the  war,  but  with  the  cessation  of 
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lighting  new  conditions  arose,  and  until  normal  conditions  returned  they 
must  expect  that  Chili  would  have  to  face  a  period  of  "  marking  time." 
The  company's  business  continued  to  progress  at  a  satisfactory'  rate, 

•showing  that  the  commercial  activity  of  the  country  did  not  depend 

entirely  upon  the  nitrate  industiy.     In  all  districts  in  which  the  company 

•operated  there  was  a  steadily  increasmg  demand  for  their  senice.  During 
the  past  vear  they  had  constructed  35  new  tnuik  lines,  opened  six  new 
offices,  aiid  in  four  important  districts  acquired  their  own  premises.  The 
mileage  in  operation  increased  by  about  1,425,  while  the  number  of  sub- 
scribers rose  from  15,420  to  16.751.     It  was  hoped  that  the  automatic 

•plant  now  in  course  of  manufacture  would  be  installed  at  Valparaiso 
during  the  year.     Under  the  Chilian  law  a  tenn  of  20  years  was  fixed  for 

-underground  cable  concessions  and  10  years  for  aerial  wires.  The  com- 
pany had  underground  concessions  at  Valparaiso,  and  had  lately  obtained 

-permission  to  change  their  overhead  wires  to  underground  at  Concepcion, 
Talca  and  Vina  del  Mar.  Their  aerial  concessions  would  shortly  expire, 
and  negotiations  for  their  renewal  had  satisfactorily  advanced.     The 

..disposable  balance  was  £66,876,  of  which  £16,964  had  been  placed  to 
general  reserve,  and  £15,000  to  resers-e  for  renewal  of  plant,  and  they 
were  paying  a  final  dividend  of  3s.  per  .share  (making  6  per  cent,  for  the 
year),  leaving  £8,510  to  b-  carried  forward.  The  6  per  cent,  on  the 
increased  capital  equalled  the  8  per  cent,  paid  last  year  on  the  £330,000. 
Mr.  .J.  B.  Braithwaite,  chainnan  of  the  Electric  &  General  Invest- 
ment CoMP.iSY,  Ltd..  stated  at  the  meeting  last  week  that  since  the 
Armistice  there  had  been  a  general  revival  of  the  class  of  financial 
business  which  the  Company  was  formed  to  participate  in.  The  receipts 
irom  interest  and  dividends,  &c.,  were  £8,117.  4s.,  against  £6,427  in 
the  previous  year.  Their  charges  had  been  reduced  by  £212  and  the 
net  profit  was  £1.902  higher.     There  was  a  total  reduction  in  liabilities 

•of  £16,.576,  and  the  carrj-  forward  was  incresaed  by  £6,127,  but  the 
assets  had  been  reduced  by  £10,449,  due  to  sales  of  securities  and 
other  causes,  leaving  a  net  improvement  of  £12,254.  On  May  31,  1918, 
after  including  the  carrj-  forward  and  the  resen'e  fund,  and  taking  the 
stocks  at  the  then  current  valuation,  there  was  a  net  depreciation  of 
"£.54,876.  but  there  had  been  an  improvement  in  those  items  during  the 
vear  of  £37,297.  The  preference  dividend  arrears  rejjresented  £30,000. 
or  £21.000  less  income  tax  at  6s.  in  the  pound.  After  discussing  methods 
of  dealing  with  the  position,  he  invited  opinions  upon  the  subject  and 
said  that  after  hearing  them  they  would  convene  a  meeting  of  the  largest 
preference  shareholders  and  try  to  agree  on  a  scheme.  The  comer  had 
been  turned,  and  the  capital  of  the  Company  ■ft'as  practically  intact — 
since  May  31  their  securities  had  appreciated  nearly  to  the  amount  of 
the  difference  of  £8,.500 — -.o  that  it  was  time  they  cleared  up  the  arrears 
of  dividend. 

The  repoit  and  accounts  were  then  adopted. 

New  Gompanies. 

ALADDIN  RE '^EW  ELECTRIC  L4MP  CORPORATION.  LTD.  (156,817)— 
Cajiital  i:;O0,i  III  in  £1  shares.  Tn  adopt  ?;_'ri-ciiicnt  witli  Seymour  & 
Gordon.  Ltd.,  and  to  cirry  on  the  business  of  manufacturers  or  renewers 
of  electric  lamps,  gas  mantles,  &c.  The  first  directors  are  :  A.  I). 
Keeling,  I.  Shaw.  T.  J.  Priestraan,  B.  E.  Foster,  Sir  Harry,  S.  Foster. 
K.B.,  .LP.     The  R  new  Electric  Lamp  Company,  Ltd.,  may  by  itself 

-o  •  its  liquidator  at  all  times  nominate  two  directors.     Reg.  office  :    82. 

■•Vctoria ..street.  S.W.1. 

ANGLO-NORWEGIAN  ELECTROCHEMICAL  &  FINANCE  COMPANY,  LTD. 
( 155. '.His.  I  —  Private  company,  ri^g.  .June  12,  cajiital  £211,0(1(1  in  £1  shares 
To  carr\-  on  the  business  as  indicated  by  the  title.     Directors,  V.  Vogt, 

•G.    Hartmann,  W.   C.  Eger  and  G.   A.   .Jebson,  all  Norwegians,  of   1, 
Bygdo  .\lli,  fhristiania.     Reg.  office,  6,  Great  St.  Helens,  E.G. 

ERNEST  WAINWRIGHT  LONDON),  LTD.  (155,661).— Private  company. 
Rij.  -Miiv  31.  (  ;i|iii:il  »:."i.iiii(i  in  £1  shares.  To  acquire  the  business  of 
an  eloftrical  (•iit'inm.  manufacturer  and  merchant  of  engineering  appli- 
ances, electrical  fittings,  &c. .  carried  on  by  E.  Wainwright.  Directors  : 
E.  Wainwright  and  .S.  W.  J.  Vaisey.  Reg.  office  :  159,  Victoria-street, 
S.W.1. 

FREDK.  HODGSONT  &  COMPANY,  LTD.  (156,51,5.)— Private  company; 
■reg.  .lunc  2s.  lapital  £2,00:)  in  £1  shares.  To  acquire  the  business  of 
electrical  a  id  manufa'turing  engineers,  lighting  and  power  specialists 
-and  contra-tors  carried  on  by  H.  Hodgson.  Directors:  F.  Hodgson, 
G.D.  Blatchford.  R.  Tweedy-Smith.  Reg.  office,  24,  Queen  Victoria- 
street.  E.C. 

MOHLSON  &  ANDERSON,  LTD.  ( L55,704).—Private  company.  Reg. 
June  2.  (ipil.il  £5.(1011  in  £1  shares.  To  enter  into  agreements  with 
A.  E.  .Moulson  ami  ( ;.  K.  Anderson,  and  to  carry  on  the  business  of  general 
electrical  and  mechanical  engineers.  First  directors  are  :  W.  Holroyd, 
A.  E.  Moulson  and  (!.  E.  .^nfler.son.  Reg.  office  :  Ross  Works,  Birks- 
lanil-slreet.  Bradford. 

PRIDEAHX  &  COMPANY,  LTD.  (156,071.)— Private  company,  reg. 
3uiic-  14.  capita!  £2,000  in  £1  shares.  To  take  over  the  business  of  gas 
an-1  electric  fittings  manufacturers  and  bra.ss  founders  carried  on  at 
Birmingham  as  Pridcaux  &  Comimny,  and  at  Birmingham  as  Lea  & 
Renins.  First  directors,  T.  Phillips  (permanent  director  and  chainnan) 
and  .1.  W.  Lea.      P.cg.  office.  107,  Macdonald-street,  Birmingham. 

RDSK'N  WORKS,  LTD.  (136,498.)— Private  company  ;  reg.  .June  27, 
capital  £2,iMMi  in  £1  shares.  To  acquire  premises  at  Ruskin-avenue, 
"Manor  Park,  and  to  carry  on  business  as  engineers  and  contractors  and 
dealers  in  metal  goods,  and  hardware,  wholesale  and  retail  ironmongers' 
merchants  and  manufacturing  electricians.  Directors  :  F.  Crawford  and 
J.  Eraser.      Reg.  office,  Raskin  Works.  Ruskin-avenue,  Manor  Park. 


SOUTH  OF  SCOTLAND  ELECTRICAL  &  MECHANICAL  ENGINEERING 
COMPANY,  LTD.  ( 111, 4(;-.').  -Private  comiiany.  Hcg.  in  Edinhurgh. 
June  14,  capital  £5.000  in  £1  .shares,  engineers,  electricians,  makers  and 
repairers  of  and  dealers  in  and  hirers  of  aeronautical  engines,  motors, 
accumulators.  &c.  First  directors  :  H.  J.  Berry,  Edgar  Moodyclitte, 
Samuel  W.  Marshall,  James  Clarke  McGeorge,  jun.,  and  A.  G.  McGeorge, 
of  Dumfries. 

SUPLYAWL,  LTD.  (156,109.)— Private  company,  reg.  June  16, 
capital  £3,000  in  £1  shares.  Electrical,  hydraulic  and  mechanical  engi- 
neers, metal  workers,  &c.  Reg.  office.  Rooms  506-7,  Bank-chambers, 
329,  Holbom,  W.C.  1. 

TUNGSTEN  MANUFACTURING  COMPANY,  LTD.  (156,321).— Private 
company.  1!cl'.  .lunc  21.  capital  £1. "id. 1 1(1(1  in  £1  shares,  to  enter  into  an 
agreement  with  W.  L.  T.  Wright,  and  to  cany  on  the  business  of  manu- 
facturers of  ttmgsten  and  other  metals,  electrical  and  mechanical  en- 
gineers, &c.      Reg.  office  :   Tlianct  House.  Strand,  W.C. 

VACTITE  WIRE  COMPANY  (1919),  LTD.  (156,012.)— Private  company, 
reg.  June  12,  capital  £25,000  in  £1  shares.  To  acquire  the  business  of  a 
minufacturer  and  supplier  of  accessories  to  the  incandescent  electric 
lamp  industry  carried  on  bv  a  compan^'  of  similar  name  at  Aston  and 
Wolverhampton. 

.'  VICKERS  ROUMANIA,  LTD,  (150,883)— Private  company.  Reg.  July  9. 
Capital  £40,000  in  £1  shares.  Engineers,  manufacturers  of  and  dealers  in 
metals,  metal  founders  and  workers,  shipbuilders,  electricians,  electrical 
engineers,  &c. 

YORKSHIRE  MANUFACTURING  COMPANY,  LTD.  (156,.504).— Private 
Reg.  .June  27.  Ca|jital  £1,00(1  in  £1  shares.  Mechanical,  electrical, 
constructional  and  gciuTiil  ungiiu^ers,  tool  makers,  &c.,  at  Sheffield. 


Prices  of  Metals.  Chemicals,  &c. 

Copper—  TuEsn.vv,  July  1  o. 

Bestselected perton  £102     O'o 

Electro  wire  bars ,,  £107     0     0 

H.C.  wire,  basis    per  lb.  Is.  2*d. 

Sheet ,,  Is,  2id. 

Plwxphor-hronze  Wire — 

Phosphor-bronze  wire,  basis   per  lb.  Is.  6-&d 

5ra.s-»  60/40— 

Rod,  basis      per  lb.  Os.   lOfd. 

Sheet, basis   .,  i,,.   jjfl. 

Wire, basis     .,  is.   i,l. 

Piy  Iron — 

Cleveland  warrants perton  £104     0     0     ' 

Galvanised  steel  wire,  basis     ,,  35   10     0 

L'lid  Pig— 

English  24  15     0 

Foreign  or  colonial   ..  23  15     0 

Tin  - 

Ingot 246     0     0 

Wire,  basis     pcrlb.  3s.  2d. 

Salummoniac. — Percwt.80s.and75s.  I  Copper  Sulphate. — Perton  £45-£40 
.S'w(;)/(«;- (Flowers). — Per  ton  £21.        Boric     Acid  (Crystals). — Per    ton, 

,.       (Roll  Brimstone).— Per  ton  |      £72-£73. 

£20.  I  Carhon  Bisulphide. — Per  ton  £54. 

■Sulphuric    Acid    (Pyrites.  168°). —  \  Sodium  Bichromate. — Per  lb.  lid. 

Per  ton,  £7  17s.  6;i.  to  £8.  |  Sodium  Chlorate.— Ver  lb.  7Jd.-Sd. 

Shellac— 2^0^.  ;   August  delivery  at  3813.  to  380  j. 

ftubher. — Para  fine,  2s.  5d.  ;   plantation  grades.  Is.  9id.  to  Is.  lOjd.  lb 

The  metal  prices  are  .supplied  by  the  British  Insulated  &  Helsbv  Cables, 
Ltd. .  and  the  rubber  Hgnres  by  W.'T.  llcnlc^y's  Telegraph  Works  Company. 


Thirty-Seven  Years  A^o. 

[From  The  Electbician,  .July  15,  1882.] 

liMpRO.MPTu  Electric  Lighting. — During  the  fe.stivities  at  Henley- 
on-Thames,  con.sequent  on  the  recent  regatta,  amongst  other  things  there 
was  to  be  seen  a  "  roundabout  "  lighted  up,  not  by  the  ordinary  naphtha         v 
lamps,  but  by  two  electric  arc  lamps.     This  is  speculating  in  electric  light 
with  some  prospect  of  a  speedy  and  remunerative  return. 

Teleor.aphixg  from  London  to  Indh. — Up  to  about  7  a.m.  Egyptian 
time,  or  9  a.m.  tondon  time,  on  Tuesday,  the  Eastern  Telegraph  Com- 
pany's office  in  Old  Broad-street  was  in  direct  communication  with 
Bombay,  via  the  Egyp'ian  land  lines,  and  messages  were  sent  right 
through  from  London  to  Bombay  as  usual.  At  this  hour,  or  about  then, 
however,  the  first  shot  of  the  bombardment  was  fired,  and  the  Egyptians 
at  once  cut  their  land  lines  and  stopped  communication. 

Electric  Trans.mission  op  Power. — In  a  recent  communication  to 
the  .Societc  des  Ecolcs  d'Atts  et  Metiers,  M.  J.  Chretien  states  that  the 
first  attem[)t  to  transmit  motive  power'hy  electricity  was  made  at  the 
Vienna  Exhibition  in  1873  by  M.  H.  Fontaine.  M.  (Chretien  thinks  that 
it  is  safe  to  calculate  upon  tlie  transmission  of  50  per  cent,  of  the  whole 
power.  iSolar  heat,  he  thinks,  when  transformed  into  electricity,  seems 
to  ofler  a  more  desirable  solution  of  the  problem  t  han  its  direct  application 
to  the  production  of  steam. 
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Notes. 


The  Elimination  of  Strays. 

li\  wireless  telegraphy  two  great  difficulties  have  alwaj-s 
confronted  the  engineer  in  his  attempts  to  establish  a  regular 
service  over  long  distances  :  First  the  "  fading  ''  of  signals,  and 
second  the  occurrence  of  strays,  or,  as  our  American  cousins 
have  it,  "static."  These  are  both  atmospheric  disturbances, 
the  one  having  all  the  appearance  of  being  due  to  an  increase 
of  atmospheric  absorption  of  the  electric  waves,  the  other 
being  due,  apparently,  to  natural  electric  discharges.  In 
another  column  will  bi-  found  a  description  of  Mr.  Weagant's 
elaborate  experiments  and  practical  methods  of  alleviating 
the  troubles  due  to  strays.  In  their  simplest  form  they  are 
an  application,  or  at  any  rate  a  verification,  of  some  of  the 
scientific  work  accomplished  during  the  past  decade.  Looking 
back  over  this  period,  we  may  recall  that  the  Radiotelegraphic 
Committee  of  the  British  Association  classified  strays  in  three 
types—"  clicks,"  "  grinders  "  and  "  hissing  "—when  it  started 
work  in  1912.  This  classification  was  based  on  the  previoixs 
researches  of  some  of  its  member.s,  and  was  justified  later  bv 
the  observations  collected  by  the  Committee.  Then  Mi. 
C.  .J.  DE  Groot,  by  a  long  series  of  investigations  in  the  Dutch 
East  Indies,  gave  evidence  for  believing  that  the  clicks  were 
due  to  lightning  discharges  in  the  lower  atmosphere,  and  the 
grinders  to  electrical  discharges  in  the  upper  atmosphere. 
De  Groot  went  so  far  as  to  claim  to  have  established  th<,t  the 
grmders  were  due  to  cosmic  bombardment  of  the  laver.'-.  more 
than  100  miles  high,  and  that  any  particular  station  received 
these  disturbances  from  an  area  vertically  above  it  subtending, 
say,  only  30  deg.  total  angle.     However  this  may  be,  Mr. 


Weaoant,  starting  from  the  assumption  that  grinder  waves 
were  propagated  vertically  downwards,  while  signal-bearing 
waves  were,  of  course,  propagated  horizontallv,  conceived 
the  idea  of  eliminating  the  grinders,  without  eliminating  the 
signals,  by  the  use  of  suitable  aerials.  This  is  one  of;the 
method.",  described  in  the  article  to  which  we  refer. 


Mr.  Weagant's  Methods. 

The  devices  that  have  been  suggested  for  stopping  the 
strays  from  overwhelming  the  signals  as  received  either  on  the 
tape  or  in  the  telephone  are  very  numerous  ;  most  of  them  have 
attained  what  success  is  credited  to  them  by  reducing  the 
strength  of  the  stray  in  greater  proportion  than  that  of  the 
signal  by  means  of  some  compensation  or  limitation  supplied 
within  the  apparatus  on  the  operator's  table.  The  methods 
described  now  are  different  from  the  older  methods  in  the  fact 
that  the  compensation  is  applied  outside  the  station— that  is, 
in  the  antenna  system.  One  method,  stated  broadly,  consists 
in  having  two  large  loops  of  wire  erected  in  the  plane  contain- 
ing the  sending  and  receiving  stations,  the  loops  having, 
ideally,  their  centres  a  half  wave-length  apart.  Then  the 
horizontally  moving  waves  from  the  distant  station  excite 
the  loops  in  turn,  and  therefore  in  opposite  phase,  while  the 
vertically  moving  stray  waves  e.xcite  the  loops  simultaneously, 
and  therefore  in  the  same  phase.  This  enables  the  oscillations 
to  be  passed  to  the  detecting  circuits  in  such  a  way  that  the 
eSects  of  the  stray  waves  are  cancelled,  and  those  of  the  signal 
waves  are  strengthened.  This  has  been  very  successful  at 
Belmar,  in  New  .Jersey,  with  aerial  loops  directed  towards 
Europe.  Of  this  method,  critics  of  the  De  Groot  theory 
may  say  that  if  the  strays  originated  to  the  south  (or  north) 
of  the  receiving  station,  they  would  be  cut  out  by  the  loops 
used,  and  that,  therefore,  the  experience  with  these  loops  is 
no  proof  of  the  source  of  the  grinders  being  in  the  skv.  A 
similar  comment  may  also  be  made  on  the  second  method, 
which  is  styled  by  the  inventor  the  "tank"  method.  The 
"■  tank  "  is  an  antenna  so  designed  and  placed  that  the  signals 
are  not  received  by  it,  though  the  strays  are.  In  the  practice 
of  the  method  these  stray-produced  oscillations  in  the  tank 
are  utilised  to  compensate  the  strays  received  along  with 
signals  in  another  and  more  ordinary  kind  of  antenna.  This 
method  appears  to  have  been  also  very  successful.  It  is 
somewhat  curious  that  the  converse  of  the  tank  has  not  been 
recorded  in  the  history  of  wireless  telegraphy  as  very  suc- 
cessful ;  the  converse  is  a  simple  vertical  aerial,  which,  it  may 
b,'  supposed,  would  not  be  able  to  receive  stray  waves  from 
the  sky,  though  eminently  adapted  to  receive  horizontallv 
propagated  signal  waves.  However,  quite  apart  from  the 
scientific  points  raised  or  settled  by  the  interesting  and  im- 
portant development  now  before  us,  we  can  but  feel  admiration 
and  appreciation  for  the  great  energy,  courage  and  insight 
with  which  these  e.xperiments  on  the  grand  scale  have  been 
inaugurated  and  carried  to  their  conclusion  ;  and,  for  the  sake 
of  the  future  progress  of  wireless  telegraphy,  we  trust  that  the 
hopes  they  raise  will  be  found  to  have  a  substantial  and  prac- 
tical basis. 
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The  New  Patents  Bill. 

Ox  till'  15th  inst.  a  ntw  Bill  was  introduced  in  the  House 
of  Commons  to  amend  the  Patents  and  Designs  Act.  Upon 
comparing  it  with  the  previous  Bill,  which  was  withdrawn 
.some  time  ago.  it  appears  that  comparatively  little  alteration 
has  been  made.  There  are  minor  differences,  but  the  main 
parts  of  the  old  Bill  remain,  and  we  very  much  doubt  whether 
the  new  version  will  give  patentees  very  much  satisfaction. 
-Vmong  the  more  important  modifications,  which  will  be  found 
in  another  column,  we  may  mention  that  it  is  proposed  to 
increase  the  life  of  patents  from  11  to  16  years.  In  the  previous 
version  the  life  was  raised  to  15  years,  and  this  might  be  raised 
to  16  years  by  an  Order  in  Council.  No  simple  provision  has 
1>een  introduced  to  meet  the  case  of  patents  which  have  not 
been  worked  owing  to  the  war.  The  life  may  be  extended  as 
hitherto,  and  there  is  some  reference  to  damage  by  reason  of 
hostilities  ; '  but  what  the  Government  gives  with  one  hand 
it  takes  away  with  the  other,  for  the  period  of  extension  is 
now  to  be  five  years,  or  in  exceptional  cases  10  years,  as  com- 
pared with  six  years  and  12  years  respectively  in  the  previous 
BiU.  Those  patentees  who  have  dealings  with  the  Government 
will  be  interested  to  find  that  if  the  Government  is  already 
using,  before  the  date  of  the  patent,  an  invention  which  has 
not  been  communicated  directly  or  indirectly  to  them  by  the 
patentee,  they  may  make  use  of  such  invention  without 
payment  of  royalty.  This  is  a  proper  provision  to  make,  as 
the  Government  very  naturally  does  not  give  iJublicity  to  such 
matters,  and  would  not  be  in  a  position  to  prove  "  prior  user  " 
without  publication  of  matters  which  should  be  maintained 
secret.  Nothing  is  said  in  regard  to  reducing  patent  fees,  as 
these  may  be  fi.xed  by  the  Board  of  Trade,  which  presumably 
means  that  nothing  will  be  done  in  this  direction.  We  hope 
that  the  Bill  will  be  carefully  studied  by  those  Institutions, 
such  as  the  Institution  of  Electrical  Engineers,  which  looked 
into  the  old  Bill,  for  it  does  not  appear  to  mark  any  great 
advance  in  legislation. 


The  Purchase  Clause  in  the  Electricity  Bill. 

The  "  jjurchase.  clause  ''  in  the  Electricity  Bill  is  naturally 
the  one  around  which  vital  interests  converge.  The  electricity 
companies  interested  fall  into  two  broad  classes — one  com- 
prising the  supply  comjDanies  who  are  subject  to  limited 
tenure  and  the  terms  of  purchase  in  the  general  Act  of  1888, 
and  the  other  covering  the  power  companies  who  work  under 
their  own  special  Acts  and  who  have  unlimited  tenure.  A 
few  general  facts  as  indicating  the  extent  of  the  capital  in- 
v<jlved  may  be  of  interest  at  the  present  moment.  To  make 
matters  as  simple  as  possible  the  figures  we  give  will  be  to 
the  nearest  million.  It  must  be  remembered  also  that  precise 
figures  are  very  difficult  to  obtain  and  can  really  only  be 
obtained  by  an  expert  accountant  analysing  each  individual 
balance  sheet.  Approximate  figures,  however,  are  sufficient 
for  our  immediate  purpose.  First  as  to  capital  expenditure 
under  the  two  sections  mentioned  above.  The  capital  ex- 
pended in  connection  with  Provisional  Orders  amoimts  to 
about  ?>0  million  pounds,  and  that  expended  under  Power 
Acts  to  about  10  million  pounds.  A  slight  complication  is 
involved  in  the  foregoing,  since  a  number  of  Provisional  Orders 
are  held  and  worked  by  power  companies.  The  relative 
figures  for  electric  supply  companies  and  power  companies 
resiieotively  would  therefore  diiler  from  the  figures  above. 
The  figures  on  this  basis  would  be,  for  capital  expenditure  of 
electric  supply  companies,  just  under  28  millions  and  for  power 
companies  somewhat  over  12  millions.  For  a  sub-division  of 
the  capital  expended  under  Provisional  Orders  we  have  for 
the  capital  expenditure  of  the  London  companies  (including 
the  Central  Company)  about  17  millions,  and  for  the  provincial 


companies  about  13  millions  (of  which  over  If  millions  have 
been  expended  in  the  '"  Outer  London  "  area). 

The  Original  Terms. 

It  will  be  seen,  therefore,  that  the  total  amount  of  investors' 
money  which  has  been  expended  on  the  security  given  by  the 
Electric  Lighting  Acts  and  the  special  Acts  reaches  a  very 
considerable  figure.  The  new  Electricity  (Supply)  Bill  does 
not.  of  course,  immediately  afiect  the  whole  of  this  expendi- 
ture. The  part  of  the  xmdertakings  dealt  with  in  the  new 
'"  purchase  clause  ''  in  the  Bill  is  the  generation  (and  the 
allied  "  high  transmission  cables  "').  The  capital  expenditure 
coming  under  this  heading  is  somewhat  less  than  half  of  the 
total  capital  expenditure,  taken  as  a  rough  proportion  over 
the  whole  of  the  companies.  In  the  area  of  Greater  London, 
therefore,  the  generation  item  would  come  to  about  8  million 
pounds.  For  the  remainder  of  the  country  to  about  10  million 
pounds.  The  capital  expenditure  of  the  supfily  and  power 
companies  potentially  afiected,  therefore,  by  the  new  purchase 
clause  might  be  taken  as  over  18  million  pounds.  The  com- 
panies have  every  justification,  therefore,  in  insisting  that 
Parliament  shall  not  depart  from  the  conditions  of  purchase 
as  laid  down  in  the  1888  Act  (or  abbreviate  the  unlimited 
tenure  in  the  special  Acts),  unless  terms  equally  good  are 
substituted.  L^p  to  the  present,  an  Act  of  Parliament  has 
been  deemed  by  investors  as  afiording  an  inviolable  security 
on  which  to  invest.  But  if  these  statutory  provisions  are  to 
be  treated  as  "  scraps  of  paper  "  the  serious  efiect  is  bound 
to  be  felt  in  every  industry  which  is  operated  by  statutory 
companies.  The  generating  stations  of  the  local  authorities 
come,  of  course,  under  the  purchase  clause,  but  in  these  cases 
they  are  under  quite  a  difierent  category.  The  total  capital 
expended  in  the  whole  Kingdom  by  local  authorities  under 
"  generating  "  comes  to  over  30  millions. 


British  Scientific  Products  Exhibition. — Last  Tuesday  the 
King  and  Queen,  accompanied  by  Princess  Mary  and  Prince 
Henry,  visited  the  exhibition,  and  spent  about  an  hour  and  a 
half  inspecting  the  exhibits.  His  Majesty  exjiressed  his  keen 
interest  and  appreciation  of  the  exhibition  as  a  work  of  national 
value. 

Ampere-Hour  Meters  for  Variable  Loads. — A  brief  notice 
was  made  in  a  recent  issue  of  "  Elektrotechnick  und  Maschi- 
nenbau  "  of  a  new  form  of  ampere-meter  patented  by  the 
Siemens-Schiickert  Werke  for  use  with  very  variable  loads. 
The  meter  has  special  applications  to  submarines,  where  the 
battery  furnishes  a  very  fluctuating  load,  according  as  it  is 
only  rec|uired  to  supply  current  for  lighting  or  in  special  cir- 
cumstances to  drive  propellers. 

"Denominations  of  Standards." — We  are  asked  to  make 
the  following  corrections  in  the  article  on  this  subject  by  Mr. 
A.  P.  Trotter,  which  appeared  in  our  last  volume,  p.  300 
(March  14th)  :— 

Column  1.— The  Weights  and  Measures  (Metric  System)  Bill  of  1S79 
is  referred  to  as  "  of  1907." 

Column  -2. — Illegal  use  in  trade  of  8  ft.  measuring  rod. — Under  an 
Order  in  Council  of  November  16,  1906,  the  denomination  "  8  ft."  was 
legalised,  as  also  9  ft..  7  ft..  &c. 

Column  2.— .511).  and  111  II).  weifthts  forbidden.— Under  an  Order  in 
Council  of  May  11,  I'.Miii,  w.-ifilits  of  id.  1(1  and  5  1b,  were  legalised. 

United  States  Coast  and  Geodetic  Survey.— Two  pub- 
lications (Serials  Nos.  90  and  94)  have  been  issued  by  the 
Department  of  Commerce  (U.S.  Coast  and  Geodetic  Survey). 
The  former  summarises  observations  made  at  the  Magnetic 
Observatory  at  Viecpes,  P.R.,  during  1915-16  ;  the  latter, 
similar  data  collected  at  Cheltenham,  Blaryland,  over  the  same 
period.  Tabular  data  and  charts  arc  presented,  and  the  work 
has  clearly  involved  considerable  care  and  effort.  We  notice 
also  some  tabular  data  referring  to  the  chief  magnetic  storms 
and  disturbances  recorded. 
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New  Source  of  Ultra-Violet  Radiation. — A  new  source  of 

iiltia -violet  radiation  is  reported  in  the  '"  Schweizerische 
Elclctroteclinisclie  Zeitschrift.""  The  device  involves  the  use 
of  an  alternating  discharge  at  50,000  volts  between  aluminium 
■electrodes  2  mm.  apait,  and  situated  under  water.  It  appears 
that  the  nature  of  the  water  is  important  to  secure  the  best 
results.  Distilled  water  should  be  used  and  kept  running. 
The  ultra-violet  spectrum  thus  produced  is  said  to  be  con- 
tinuous, and  it  has  jiroved  of  great  value  in  obtaining  fuller 
data  on  certain  absorption  spectra.  In  some  cases  a  number 
of  additional  bands  have  been  located. 

Decline   of    Labour    Eflaciency   in    German   Mines.— It 

appears  from  a  note  in  the  ""  Journal  "  of  the  Royal  Society 
of  Arts  that  the  diminution  in  output  in  mines  remarked  in 
this  country  is  also  being  experienced  in  Germany.  Thus,  in 
the  coal-mining  district  of  Uj^per  Silesia,  the  output  jser  man 
before  the  war  was  1-8  tons  per  shift.  During  the  war  this 
figure  dropped  to  0-8  ton,  and  now  it  is  only  0-5  ton,  and  in 
some  mines  even  04  ton.  The  production  has  thus  fallen  to 
about  a  third  of  pre-war  figifres.  At  the  same  time  wages  have 
doubled  and  the  cost  of  production  has  enormously  increased, 
and  in  some  instances  is  at  present  above  the  selling  pirice. 
Hence  a  great  increase  in  prices  seems  inevitable. 

Fatigue  Effect  of  Selenium  Cells.— Some  further  particulars 
of  the  ""  fatigue-efiect  "'  in  selenium  cells  are  given  by  Dr.  P. 
Lenard  in  the  ""  Elektrotechnische  Zeitschrift."  Such  cells 
have  promising  qualities  as  appliances  for  measuring  light, 
but  hitherto  certain  difficulties  have  prevented  their  general 
, application.  Among  these  may  be  mentioned  the  "  fatigaie  '" 
that  sets  in  after  exposure  to  light,  which  results  in  a  pro- 
gressive change  of  resistance,  cells  in  the  past  having  been 
found  to  be  very  erratic  in  this  respect.  According  to  the 
author  this  difficulty  has  been  largely  overcome  in  the  latest 
forms  of  cells.  Some  of  these  apparently  reached  a  constant 
resistance  after  an  exjjosure  of  only  45  seconds. 

Effect  of  Solar  Radiation  upon  Balloons. — A  recent  Tech- 
nologic Paper  (Xo.  13S),  issued  liy  the  Bureau  of  Standards, 
describes  some  experiments  conducted  by  Messrs.  J.  D.  Edwards 
and  M.  B,  Long  on  the  efiect  of  solar  radiation  on  balloon  fabrics. 
Measurements  on  typ'cal  fabrics  show  that  great  differences 
in  absorbing  jjower  for  solar  radiation  exist,  differences  from 
45-90  per  cent  being  recorded.  In  one  experiment  the  tem- 
perature of  the  upper  surface  of  a  model  balloon  in  bright 
sunlight  varied  from  20°C.  to  39°C.  at  different  parts.  These 
characteristics  do  not  seem  to  have  been  very  fidly  studied. 
Yet  the  authors  point  out  that  they  have  a  considerable  effect 
on  the  permeability  of  the  fabric  to  hydrogen,  and  are  also 
responsible  for  buovancy  changes. 

Simplified  Inductance  Calculations  with  Special  Reference 
to  Thick  Coils.— A  Pajaer  on  the  above  subject  by  JVIr.  P.  A. 

Coursey,  recenth'  read  before  the  Physical  Society,  deserves 
notice.  Those  who  are  not  very  familiar  with  calculations 
of  the  inductance  of  thick  coils  often  find  themselves  on  the 
horns  of  a  dilemma.  They  are  aware  that  the  simpler  for- 
mulae do  not  apply  sufficiently  exactly  to  coils  of  more  than 
small  dimensions.  Yet  the  treatment  of  thick  coils  usually 
involves  somewhat  elaborate  formula;,  difficult  of  ajJislication 
without  much  analysis.  Mr.  Coursey  s  method  is  based  on  an 
e.xtensiou  of  Nagaokas  formula  for  single  layer  coils,  and  Rosa's 
formula  for  thick  coils  is  p)ut  into  the  same  form  as  Nagaoka's. 
In  this  way  the  author  has  derived  a  series  of  curves  giving 
the  correction  factors  for  the  inductance  of  any  form  of  coil 
likely  to  be  met  with  in  practice.  The  data  are  likely  to  be 
useful  to  many  of  those  interested  in  calculations  of  this  nature. 

Progress  in  Range  Finding.— One  of  the  most  strildng 
exhibits  at  the  British  Scientific  Products  Exhibition,  Central 
Hall,  Westminster,  is  the  .30  ft.  naval  raugefinder  shown  bv 
Messrs.  Barr  &  Stroud,  Ltd.,  of  Glasgow.  This  company  pro- 
posed the  construction  of  rangefinders  of  30  ft.  base  as  earlv 
as  1908  ;  but  the  first  actually  ordered  was  constructed  for 
the  Russian  Coast  Defence  Service,  and  supplied  in  1913,  and 
one  was  supplied  to  the  Russian  Navy  in  1914.     In  1914  a 


rangefijider  of  35  ft.  base  was  supplied  to  France.  The  30  ft. 
naval  rangefinders  now  being  constructed  have  an  uncertaintv 
of  observation,  under  good  conditions,  of  less  than  80  yds.  at 
20,000.  At  the  commencement  of  the  war  no  British  battle- 
ship carried  a  raugefinder  of  greater  base  than  9  ft.  This  base 
had  beea  decided  upon  in  1904,  when  the  maximum  effective 
range  for  the  opening  of  fire  would  generally  not  be  assumed 
to  be  greater  than  about  6,000  yds.  In  the  Battle  of  Jutland 
fixe  was  carried  out  at  ranges  up  to  24,000  yds. 

Eighth  Annual  Report  of  the  Bureau  of  Mines  (U.S.A.).— 
The  report  of  the  Bureau  of  Mines  (Washington)  for  the  year 
1 91 9  records  a  remarkable  amount  of  useful  work  Apart  from 
its  investigations  relating  to  safety  and  hygiene  in  muies,  the 
Bureau  has  been  interested  in  many  researches  on  minerals, 
especially  those  required  for  war  purposes,  which  includecl 
many  of  the  rarer  metals.  Exi^eriments  were  also  conducted 
on  poison  gases  used  in  warfare,  apparently  with  very  useful 
results,  and  on  flame  throwers,  incendiary  bombs,  signal  lights 
and  other  war  material.  The  Bureau  also  co-operated  with 
the  War  Department  in  the  manufacture  of  artificial  nitrate, 
the  production  of  sulphuric  acid,  the  procuring  from  natural 
gases  of  products  required  for  balloons,  &c.  As  an  instance 
of  some  of  the  curious  and  out-of-the-way  pieces  of  information 
in  this  volume,  we  may  note  an  investigation  into  relative 
merits  of  electric  gongs  and  the  release  of  a  stench  in  the  com- 
pressed air  delivered  to  mines  as  a  means  of  giving  warning  of 
fires  or  other  serious  danger. 

Institution  of  Electrical  Engineers.— In  a  statement  by 
the  Council  on  the  Electricity  (Supply)  Bill,  which  has  beeii 
forwarded  to  the  Prime  3Iinister,  it  is  recommended  that  all 
the  Commissioners  should  give  whole-time  service,  and  that 
they  should  themselves  appoint  an  Advisory  Comicil,  member- 
ship of  which  should  be  restricted  to  persons  possessing  expert 
qualifications.  Approval  is  expressed  of  the  charging  of  such 
Commissioners  with  power  to  undertake  and  promote  research. 
The  view  is  expressed  that  the  Bill  should  not  attempt  tci 
impose  a  rigid  system  of  uniformity  for  all  part-s  of  the  country, 
and  that  the  Commissioners  should  be  given  latitude  to  facilitate 
schemes  suitable  for  each  district,  giving  first  attention  to 
the  co-ordination  and  logical  extensions  of  existing  systems. 
In  regard  to  the  purchase  terms,  it  is  urged  that  Parliament 
should  not  break  faith  with  those  who  have  invested  their 
capital  on  the  strength  of  the  powers  conferred  by  earlier 
legislation.  It  is  also  strongly  urged  that  all  whose  positions 
may  be  adversely  aSected  in  consequence  of  changes  brought 
about  by  the  Bill,  whether  on  the  staS  or  as  wage  earners, 
should  be  liberally  dealt  with,  and  that  if  representation  is 
given  to  labour  on  any  governing  body,  the  engineering  stafis 
should  be  similarly  represented,  and  should  also  have  the  right 
to  refer  to  arbitration  for  the  settlement  of  differences  arising 
out  of  their  emijlojTuent. 


Personal. 

Mr.  F.  E.  Kennard,  B.Sc,  M.I.E.E.,  late  of  Messrs.  Siemens  Bros, 
and  Goldsmiths  College,  New  Cross,  sailed  for  Colombo  on  the  ioth  inst. 
to  take  up  an  appointment  at  the  Technical  School  there. 

Mr.  William  Poison,  JI.A..  B..Sc..has  been  appointed  Chief  Lecturer  in 
Physics  at  the  Municipal  Technical  Institute.  West  Ham. 


Arrangements  for  the  Week. 

UONDAY.  July  28tli. 

Bkitish  Scientific  Products  Exhibition. 
o.oO  p.m.     At  Central  Hall.  Westminster,  London.  S.W.     Lecture 
on  ■"  ScicntiKc  Light:ng  and  Industrial  Efficiency."'  liy  Mr.  L. 
Gaster. 

THURSDAY,  July  31st. 

Brftish  Scientific  Products  ExHiBmoN. 
4.30  p.m.     At   Central    Hall,    Westminster.    London,    S.W.     Con- 
ference on  "  Patents  in  Relation  to  Industrj-."" 

FRIDAY,  Aug.  1st. 

Brftish  Sciestific  Products  Exhibition. 
5.30 p.m.     At  Central  Hall,  Westminster.  London,  S.W.     Lecture 
on   ■■  Applications  of  Science  to  Military  Mining,"  by  Mr.  H. 
Standish  Ball. 
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Weagant's  Anti-Static  Method  in  Wireless 

Telei^raphy» 


The  followmg  particulai-s  of  tlie  method  devised  by  Mr.  R.  A 
Weagaiit.  chief  eiigiiieer  of  the  Marconi  Wireless  Telegraph  Company, 
of  America,  for  the  elimination  of  atmospherics,  are  taken  from  an 
article  by  Mr.  E.  L.  Buchcr,  in  recent  issues  of  the  "'  Wireless  Age." 

During  the  course  of  investigation  it  occurred  to  Mr.  Weagant 
that  these  static  disturbances  might  be  propagated  vertically, 
instead  of  horizontally,  and  if  so  the  direction  of  propagation  would 
be  at  right  angles  to  the  direction  of  the  advancing  wireless  wave. 
If  that  could  be  definitely  proved,  then  advantage  might  be  taken  of 
the  difference  in  direction  to  separate  the  static  from  the  signal 
currents  flowing  in  the  antenna  circuit.  This  is  the  fundamental 
working  hypothesis  on  which  the  Weagant  system  is  based. 

E.xperiniental  investigations  justified  the  assumption  that  the 
highly  damped  waves  resulting  from  atmospherics  are  propagated 
in  a  direction  perpendicular  to  the  earth's  surface. 

Ax  Early  Form  of  Weagant's  Static  Eliminator. 

To  determine  the  correctness  of  the  hypothesis  that  static  is 
propagated  vertically,  and  to  ascertain  if  it  were  possible  on  this 
assumption  to  devise  a  system  whereby  the  static  currents  could  be 
balanced  out  while  the  signal  was  retained,  Mr.  Weagant  erected  at 
Belmar,  X.J.,  the  aerials  and  apparatus  shown  m  Fig.  1.  Two 
closed  loops  .4  and  B,  each  consisting  of  a  smgle  turn  of  wire  400  ft. 
high  with  a  base  luie  of  1,000  ft.,  were  spaced  5,000  ft.  from  centre 
to  centre.     Two  wires,  brought  from  each  loop  to  a  receiving  station 


adjustment  :  The  coil  Z-6  is  first  placed  in  inductive  relation  with 
L-5  of  loop  .1 ,  and  the  incoming  signal  tuned  to  maximum  intensity. 
Xext,  coil  L-G  is  placed  in  inductive  relation  with  L-l  of  loop  B, 
which  circuit  is  also  tuned  to  maximum  signal  intensity.  I3oth 
loops  are  then  connected  in  and  coupled  to  the  coil  i-6  which  is 
turned  on  its  axis  to  receive  the  maximum  induction  from  both 
L-5  and  L-l.  The  two  primary  coils  produce  a  resultant  magnetic 
field  which  acts  upon  the  rotating  coil  somewhat  after  the|principle 
of  the  radio  goniometer.  yj 

An  explanatory  diagram  of  the  system  of  Fig.  1  appears  in  Fig.'2. 
Here  the  two  closed  circuit  loops  of  Fig.  1  shown  as  .4'  and  B'  are 
coupled  to  a  common  secondarj'  coil  L-3  of  the  receiving  apparatus 
which  is  installed  in  a  station  placed  between  the  loops.  The 
vertically  propagated  static  waves  are  indicated  by  the  downward 
arrows  above  the  loops  and  the  advancing  signal  waves  which,  in  this 
diagi'am,  are  assumed  to  pass  from  left  to  right,  are  represented  by 
the  arrows  A,  A,  A,  A.  ^ ', 

If  static  waves  are  propagated  vertically,  it  is  clear  that  they 'act 
upon  loops  A'  and  B'  simultaneously  and  consequently  F.M.F.s  of 
equal  intensity  are  generated  in  both  loops,  and  the  static  currents 
resulting  therefrom  flow  in  the  same  direction  in  each  loop,  as 
indicated  by  the  single  pointed  arrows.  For  purposes  of  illustration^ 
we  have  assumed  that  the  static  currents  flow  clockwise  in  the  two 
loops  as  shown  in  the  diagram.     The  current  in  loop  A'  flows  down- 


r 


-sooo  feet 


1 

' 

^ 

Loop 

A 

1 

1000  ft 

Fro.  1.— An  early  form  of  Weagant's  System  for  Eliminating  Static  Interference,  showing  Two  Single  Turn  Loop 
Antennje  spaced  5,000  ft.   apart.     Each  Loop  was  1,000  ft.   long  at  the  Base  and  400  ft.  high. 


located  at  the  centre,  were  supported  on  l(l-ft.  poles,  6  ft.  apart. 
These  leads  were  connected  to  the  priman,-  coils  of  a  goniometer  ol 
the  type  used  in  direction  finders  ;  the  secondary  coil  ^^•as  connected 
to  a  sensitive  oscillation  detector.  It  was  this  apparatus  that 
permitted  the  reception  of  transatlantic  signals  through  static  inter- 
ference of  great  intensity,  whereas  without  it  it  was  irri  possible  to 
distinguish  the  wireless  signal. 

The  connections  to  the  recei\ing  tuner  and  detector  are  shown  in 
Fig.  1,  where  loop  .4  has  the  loading  coils  L-l  and  L-2,  the  resistances 
K-l  and  Ii-2,  and  the  coil,  L-6,  broken  at  the  centre  xjoint  for  con- 
nection to  the  variable  condenser  <"-!.  The  coil  L-l  connected  to  the 
loop  B  is  similarly  coiuiected.  Both  L-o  and  L-l  are  coupled  to  the 
secondary  coil  i-6  which  is  broken  at  its  centre  to  include  the  variable 
condenser  r-2. 

The  arrangement  of  the  three  coils  at  the  receiving  station  was 
similar  to  that  employed  in  the  Bellini-Tosi  goniometer  wherein 
the  rectangular  frames  L-r>  and  L-l  are  stationary,  and  the  rotating 
frame  L-(i  is  mounted  on  a  vertical  axis  so  that  it  can  be  rotated 
within  the  resulting  magnetic  field. 

It  may  be  well  to  describe  here  the  preliminary  procedure  of 


wards  through  the  coO  L-l  and  that  in  loop  B'  upward,  through  the- 
coil  L-2  The  two  currents  will  therefore  neutralise  and  consequently 
none  of  the  static -current  will  flow  in  the  coil  1-3 

It  now  remains  to  be  seen  how  a  useful  part  of  the  energy  of  the 
signal  wave  is  retained.  From  Fig.  2  it  is  evident  that  the  signal 
wave  acts  upon  the  loop  A'  before  arriving  at  the  loop  B' ;  and  we 
may  assume,  for  the  purposes  of  illustration,  that  the  arrows  .4 
represent  the  progressive  movement  of  the  advancmg  wave.|?  As  the 
wave  motion  progresses  and  the  positive  half  acts  upon  the  loop  B\ 
the  negative  half  of  the  wave  is  actuig  upon  loop  A'.  We  will 
assume  that,  at  a  particular  moment,  its  polarity  is  such  that  m 
loop  1'  the  static  current  and  the  signal  current  pass  in  the  same 
direction  through  the  coU  L-\.  The  signal  and  static  currents  must 
therefore  flou-  in  opposite  directions  in  the  loop  B' ;  and  inasmuch  as 
coils  L-l  and  L-2  arc  coupled  to  L-3  in  such  a  way  that  the  static 
currents  oppose  and  neutralise,  the  signal  currents  must  build  up  m 
phase  and  accordingly  affect  the  oscillation  detector  connected 
to  the  terminals  of  the  coil  L-3.  The  principle,  of  course,  holds 
good  when  the  negative  half  of  the  .signal  wave  acts  upon  B',  and  the 
positive  half  on  A'. 
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The  foregoing  mav  be  stated  in  another  ^^■ay  by  saying  that  the 
static  waves  arrive  at  the  two  aerials  at  the  same  time,  whUe  the 
oionals  arrive  at  the  two  aerials  at  different  times.  Therefore,  if  the 
apparatus  is  coupled  so  that  the  static  currents  are  in  opposite  phase, 
it  follows  that  the  signal  currents  are  out  of  phase  by  an  amount 
depending  upon  the  effective  spacing  of  the  two  loops  in  respect  to 
the  wave  length  bemg  received.     The  signal  currents  therefore  do 

not  oppose.  ,  ,       ,       •       i  -n 

The  magnitude  of  the  E.M.F  's  generated  by  the  signal  waves  wiU 
always  give  a  resultant  depending  upon  the  effective  separation 
of  the  loops  :  that  is,  the  distance  from  centre  to  centre  of  the  loops. 
If  this  separation  is  one-half  wave  length,  the  E.M.F.^s  generated  m 
the  coil  1.-3  by  the  signal  currents  from  loops  .1'  and  B'  will  be  in 


case  of  Carnaixon,  at  14,000  meters,  the  spacing  was  equal  to  only  1 ,9 
of  the  wave  length  and  the  resultant  signal  was  materially  less  than 
that  due  to  either  loop,  which  was  to  be  expected.  The  system 
shown  m  Fig.  1  peiTnitted  reception  from  Xauen.  Germany,  through- 
out the  months  of  July  and  August,  and  during  the  worst  static 
periods  of  the  day.  Grinders,  of  such  mtensity  as  to  render  the 
signals  unmtelligible  by  ordinarj-  receiving  apparatus  and  antenna;, 
were  eliminated  to  such  a  degree  that  continuous  reception  from 
foreign  stations  was  possible.  Other  observations,  through  continued 
use  of  the  circuits  of  Fig.  1,  established  the  fact  that  the  heavier 
the  static  disturbances  were,  the  more  perfect  was  the  balance  that 
could  be  secured  ;  with  a  consequent  greater  improvement  in  static 
reduction  to  sisnal  ratio. 


Verficallij  Propagated  Sfailc  Waves 
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FlO.    2.— EXPLANATOEY   DiAORAM   OF   THE  WeAGANT   StATIO   ELIMINATOR. 


phase,  and  the  resultant  is  therefore  equal  to  the  arithmetical  sum 
of  these  two  E.M.F.'s.  If  the  loop  separation  is  equal  to  one-quarter 
wave  length,  then  the  E.M.F.'s  acting  on  the  coU  /.-3  will  be  00  degrees 
apart,  and  the  resultant  would  be  equal  to  1--1  times  that  of  the 
individual  E.M.F.'s  ;   that  is,  they  combine  in  quadrature. 

It  is  clear  that  the  most  effective  separation  for  maximum  signals 
is  one-half  wave  length,  and,  therefore,  from  any  particular  wave 
length,  the  effective  spacing  of  the  loops  should  be  selected  to  meet 
the  above  mentioned  conditions.  This,  hoA\ever,  is  not  strictly 
essential  in  practice.  One  antenna  can  be  employed  for  a  consider- 
able range  of  wave  lengths  provided  one  is  willing  to  sacrifice  some 
of  the  signal  current  at  wave  lengths  other  than  that  for  which  the 
loops  give  one-half  wave  length  separation.  This,  therefore,  is  not 
an  objection  to  the  commercial  application  of  this  discoverj-. 

Now,  if  the  theorj'  advanced  by  Mr.  Weagant  concerning  the 
vertical  propagation  of  static  waves  were  not  coiTect,  the  results 
described  could  not  be  secured  ;  for,  if  the  apparatus  in  the  receiving 
station  was  adjusted  so  that  the  signal  currents  combined  vectorially 
and  in  accordance  with  the  effective  aerial  separation,  then  the 
static  currents  would  combine  similarly,  and  therefore,  the  entire 
sj-stem  would  show  the  same  signal  to  static  ratio  as  a  single  loop. 
Since  the  experiments  pt-oved  that  the  static  currents  do  not  combine 
but  are  annulled,  while  the  signal  is  retained,  the  theorj-  of  vertical 
propagation  of  static  waves  is  well  sustained. 

Mr.  Weagant  observed  that  whenever  the  circuits  were  so  adjusted 
that  static  disturliances  were  cancelled  or  reduced  to  a  minimum,  the 
signals  received  on  the  two  loops  combined,  as  might  be  expected 
from  the  spacing  between  them  and  the  wave  length  of  the  incoming 
signal. 

It  is  evident  that  the  spacing  between  the  loops  in  the  diagram  of 
Fig.  1  is  slightly  over  one-quarter  wave  length  for  the  wave  of  0,000 
meters  used  by  Nauen,  Germany,  during  some  of  the  tests.  In  the 
case  of  the  6,000  meter  wave,  the  resultant  signal  was  approximately 
40  per  cent,  greater  than  that  due  to  either  aerial  alone,  while  in  the 


A  vers-  interestiag  but  erstwhile  elusive  phenomenon  met  with 
in  the  system  of  Fig.  1  was  the  fact  that  the  long  low  horizontal 
leads  picked  up  static  and  signals  as  well  as  the  far  distant  loops,  and 
until  this  feature  was  thoroughly  worked  out,  the  results  obtained 
seemed  to  indicate  that  the  farther  apart  the  loops,  the  less  perfectly 
could  the  static  currents  be  balanced,  and  also,  the  converse. 
(jTo  6e  continued.) 


Benjamin  Franklin  and  Daylight    Saving.— It  has  often 

been  reuuirkod  that  "  there  is  nothing  new  under  the  face  of 
the  sun,"  and  the  "  Electrical  "World  ''  has  unearthed  an 
interesting  examijle  of  the  truth  of  this  jirecept.  It  appears 
that  the  real  originator  of  daylight  saving  was  Benjamin 
Franklin,  who  in  1784  contributed  an  anonymous  com- 
munication to  the  "  Journal  of  Paris,"'  written  in  a  charac- 
teristically philosophic  and  witty  manner.  He  suggested  that 
every  morning  all  bells  in  churches  should  be  rung  at  sunrise 
(or.  if  this  did  not  suffice,  cannon  fired),  and  he  further  sug- 
gested a  tax  on  all  windows  with  shuttere,  a  sparti^u  rationing 
in  the  candles  allowed  to  each  household,  and  the  prohibition 
of  travelling  by  coach  after  sunset,  except  those  of  physicians, 
surgeons  and  midwives.  There  was  no  gas  or  electricity  then 
available  to  illustrate  the  s;aving  to  be  accomplished,  but 
Franklin  entered  into  a  calculation  of  the  amount  of  wax 
and  tallow  ncrniallv  burned  in  Paris  between  3Iarch  20 
and  September  20  and  anticipated  an  annual  saving  of 
expenditure  in  the  neighbourhood  of  four  million  pounds. 
He  also  did  not  fail  to  point  out  the  hygienic  advantages  of 
working  solely  by  da^'light  instead  of  by  the  ""  smoky,  im- 
wholesome  and  enormously  expensive  light  of  candles." 
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Pulsation  of   the  D.C.  Terminal  Voltage  in   Rotary 

Converters. 

Uj-   J.    K.    KOSTKO. 

(Concluded  from  p.  63  J 

In  conclusion,  it  is  desirable  to  determine  the  mean  value  to  the  single  phase  and  polyphase  machines.  Armature 
of  the  pulsating  component  of  the  terminal  voltage  in  formula  winding  data  :  /i=0-068  ohms,  local  reactance  between  the 
(5)  because  knowledge  of  this  value  is  necessarv  for  calcula-  direct  current  brushes=0-22  ohms,  i.e.,  9=72°50'.  In  Fig.  4 
tion  of  the  generated  E.M.F.  E„  corresponding  to  a  desired  the  line  1  is  the  mean  terminal  voltage,  curve  2— the  impedance 
terminal  voltage.  If  the  distortion  caused  by  the  unidjrec-  E.M.F.  e,  curve  3— the  E.M.F.  due  to  the  reverse  M.M.F.  of 
tional  saturation  of  the  magnetic  circuit  be  neglected,  the  tbe  armature,  curve  ■!— the  resultant  terminal  voltage.  Curve 
mean  value  of  the  rotation  and  the  transformer  E.M.F.s  is     3  is  calculated  for  a  stator  carrying  a  distributed  winding 

identical  to  the  armature  winding  but  reconnected  so  as  to 
form  two  fully  distributed  -ndndings  (i.e.,  iS=t)  at  right  angles 
to  each  other,  with  one  half  of  the  total  number  of  conductors 
for  each  winding.  All  curves  and  data  are  calculated  for 
cos  y}=^\. 

The  efficiency  of  the  machine  is  taken  in  account  by  assum- 
ing /,„  =  120  per  cent,  of  its  equivalent  from  the  direct  current 
rating  for  the  single-phase  and  110  per  cent,  for  the  polyphase- 
machines.* 

Table  I. 


zero,  and  only  the  impedance  E.M.F.  e  needs  be  considered.* 


If  (/(  is  even, 
of  the  formula  (2). 

If  m  is  odd,  e,„en.,= 


'2Tt. 


n  Jo 


eda.  where  the  value  of  e  is  that 


exia,  where  the  value  of  e  is  that 


of  the  formula  (3). 

Both  integrals  give  the  same  simple  expression  : — 


or,  since  I„,z=i\, 


TV 

8Wrf 


cos  (y  — CT)), 

-  :  (page  39) 


III-  sm—  cos  o  cos  w 
lit 

8RId     cos  (t/)— 9)     8RId  ,,  ,   .  ,         , 

emean= — S       ^^^-^^  =  — r- (1 M"  tan  i/^  tan  t?). 

n'      COS  If  COS  9       7l'^ 

Substitution  of  this  expression  in  formula  (5)  gives  the  value 
of  the  mean  terminal  voltage 

V,i  „,„„=£d—dropunder brushes— /<ifi+'^^  (l-ftan  yitan^) 

/       8       S  \ 

=£'rf— drop  underbrushes— /jffll  — -J—   ^  tan  )/;  tan  9J.   (5a) 

Fig.  4  shows  the  calculated  voltage  curves  of  a  small  4-pole 
60-cvcles  converter  armature  rated— on  the  basis  of  equal 


Terminal  voltage. 

Total  osciUation 

in  per  cent,  of 

mean  terminal 

voltage. 

Mean. 

Maximum. 

Minimum. 

Single  phase     '         225 
Two  phase  ...           225 
Three  phase  .    |         225 
Six  phase  ....  1         225 

249  0 
227-3 
225 -S 
225-9 

202-0 
222-7 
224-4 
224-1 

20-9 
2-04 
0-6 
0-8 

Note  1. 

Substitution  of  -+«  in  place  of  a  in  the  variable  term  of 
in 

foniuilp.  (3a)  transforms  it  into 
1  /  n    . 

-w- 


\2m 


-a  )+— — —  sm  (v-cf.-a) 
/       2jijin 


271I111 


sin  (  —-\-f—'f- 


and  the  difference  of  the  variable  terms  of  (3)  and  (3a)  is 

Tilm+a-'rTiliH- 


-     2  sm  jr- 

in  Am 


\2in 


-+t/;— o— a  )_- 


Xsin  (1/)— cfi— a)  + 


271 1  m 


2nlni 
+V-9- 


3:t 


2m 


l^-f  y-9-a  )-sin(y-9-a) 


+,i„  (l+w"^- 


\2m 


+i/.-9-u)+2cos    --+v-cp-a 


=0, 


which  proves  the  identity  of  (3)  and  (3a). 


copper  losses — 225  volts  at  75  amperes  single-phase,  117 
amperes  three-phase,  143  amperes  two-phase,  170  amperes 
six-phase.     Fig.  4  refers  to  the  single-phase  machine,  Table  I. 


See  Note  No. 


Note  2. 
Let  a  be  the  number  of  pairs  of  armature  paths  and  h  the 
total   direct    current   in   the   armature,  y  Since   the   efiective 


See  Note  No.  8. 
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watt  alternating  current  and  th- direct  current  in  an  armature  2.  Corresponding  to  tlie  inclined  parts  AB  and  CD  of  the 

/,„  cos  w       ,  Id  •     ,      . ,    •       X-     ■  fi'^lf^  curve  : — 

conductor  are  7^ — -  and  —  respectively,  their  ratio  is 


V2a 


2a 

11m  cos  y      2\/2 
\'2ld    ^,     •„  -- 


from  whick  follows 


/,„=■ 


2/,, 


The  sum  of  these  components 


m  sin  —cos  Y* 


"'■"■-"a-M-0--v"v, . . 


'^'  14-S  > 


This  flux  is  linked  with  ndylStmaa  comprised  in  the  element 
If  R  is  the  resistance  between  the  direct -current  brushes,  then      ,/y  ;  therefore,  the  total  flux  linked  ^'i-ith  the  coil  is 


iR 


'     47? 


therefore, 


/mi=  ■ 


cos  o      m  cos  9 
SRI,, 

.,    ■      71 

m-  sin  -  cos  "j  cos  1/' 


_s        ^       \2    4     »S\4/S  ^  /S      \  2       4      2>h^_s 

2 


^   s'\4-8-24sJ='^-^'^   ^,' 


=2xn-4.T- 

whicli,  for  (~  1  and  reduced  fco  practical  units,  becomes 


L=0-i7i-n'^{l-f)  10-8  henry. 

Note  5. 

If  ;j  is  couiited  from  the  centre  of  the  coil  side,  as  shown 
above,  the  expression  of  the  M.M.F.  Q  coaxial  wth  the  coi) 

It  is  well  known  that  the  amiilitude  of  the  fundamental      becomes  A  sin  2(ol  sin  - '-  ;    the  flux  due  to  this  M.M.F.  and 
harmonic  of  a  triangular  wave  is  ^  =0-8  —  ;  therefore,      'in'^"^  ^^''f  ^  '"'n!''^  ^ani,  having  one  side  at  y  is 


Note  3. 

The  M.M.F.  (for  single  air-gap)  due  to  the  single-phase 
current  in  the  armature  is  represented  by  a  triangular  wave 
with  the  amplitude, 

1      N.2Ln^N7Th, 

"■  2  2jO    2n.        lOap ' 


nap 

the  amphtude  of  the  revolving  M.M.F. =the  amplitude  of  Q^ 
and  of  Q.,  is 

.       ,       ^  r^^^Ir,,      ^  .  NI^ 

A=ix0-8 — -=0-4  — -. 
nap  nap 

Note  4. 

Self-induction  CoErriciENT  of  a  Distributed  Winding. 

The  field  due  to  the  current  ('  in  the  winding  has  a  trape- 
zoidal shape  :  the  total  flux  linked  with  the  turn  having  one 


A  sin  2cjt  sin  —  — dy—2A  sm  2c<)t  ~    -  cos  -  , 
therefore,  the  flux  linked  with  the  entire  coil  is 


2xAsm2(ot  cos    -   ^,  f7^=2^  sm  2(0?- 

J    s  n    "  '     "• 


n   g 


n^  g   S 

-    ■    nS 
X2sin  — , 


-r-s- 


/                     -^ 

\ 

\          t. 

\f 

D 

' T 

and  the  E.'M.F.  in  the  entire  coil,  due  to  Q  is 

-2wx2-4  eos2oj;  ^^'-|x2  sin  ^10-8= 
.t'    g   S  2t 

—SAto  cos  2(0?  -^ 7,  sin  '      lO'*  volts. 

n-   g   i>         2t 

Note  6. 

Assuming  a  full  pitch  v.inding  of  the  armature  and  counting 
(/  from  the  centre  of  the  pole — i.e.,  from  the  centre  of  the  side 
of  the  amortisseur  coil,  the  flux  F{yl)  inducing  a  transformer 
E.M.F.  in  an  armature  coil  haxnng  one  side  at  y  is  ob\iously 
comprised  between  y  and  T—y.  Considering  separately  the 
action  of  the  M.M.F.  Q^  and  that  of  the  trapezoidal  M.M'.F.  of 
the  current  i\  : — 

1.  For  the  M.M.F.  Q„  the  function  F{y,  t)  is 

A  cos  2(ot  sin  -   —  ay— —A  cos  loii cos  — 

~      l\  X  Jy 


"^    9 


n   g^ 

=-2.-I  cos  2(0/  -  -    cos    '  , 
n  g  X 


and  the  corresponding  transformer  E.M.F.  is 


FiQ  5. 

side  at  y  (counted  fiom  the  centre  of  the  coil  sid(')  is  the  sum 

of  two  terms  : — 

1.  Corresponding  to  the  horizontal   part  BC  of  the   field 

curve  : — 

,.i  W{r.-S) 

0-4;r . 

2         9 


'^    iO-s/    "  2(o2.i  sin  2(0/-    —  cos  ^,h/^  '     2(o2.I  sin  2(o/ 
.'     T  n      g  X  lax 


4«r 


"10-8--4  SioA  sin  2(0/  ^    -  10».       (1 ) 
4a  n-    g 

2.   For  armatui'c  coils  such  that  y<  .  the  function  F  {y,  t\ 


T-    W.  .   ny\ 
X  -—  —  sin  — 
n-    1/  \       X  J 
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dup  to  the  current  /j  is  the  sum  of  terms  corresponding  (a)  to 
the  horizontal  part  of  the  trapezoidal  field  curve, 

2      9 
and  (Zi)  to  the  inclined  parts  of  the  field  curve. 

.%  .S       (/  ^    ^  ^2 /„  g\4:      Sy 

Of 

Therefore  for  (/<  — . 

r/      ,i     r,  .       '■    ^^V'^     »S'     S'      w-\      „,       ,.    ir,  T      S'     y-\ 
F(,j^  0=04...  .,-  (  - 2  4-  ,-|>)=04.T.  - ,  -  i^-  ^— ^„ j  , 

and  the  corresjjonding  transformer  E.M.F.  is 


=-^  I,„-     -2  cos(v-9)  cos  -+   -  +cot  - 

X2  cos  (y— ?)  sin  '     I 

'"    I         o  '"         ,  ^    •     ^      r      "'^         ,  <    •     -"^ 

=  r— /,„sx2      cos  (UJ— o)  sin -=/,„3   —  cos  (v— cp)  sm- . 

J.T  .T  '  (//  71-  III 


2.   ^/(  is  odd  : — 


III  I'"  J  ^  Fcos  3.-T '2 
7iJ  0     "'~  L  sin  71  in 


+V-9— a  )+ 


l7ijm — a 


27ijm 


-V'— o— a 


7r/m+a   .    ,  ,  ~1 


271/11 


(la 


_»(         I     cos  3rr/2;y(    . 
;t  '       sin  rr///( 


(2^+'^'-9-«  )+( 


10-  j\.i:r,'I^(l-^-t\  ^  ay^ 


4rtT  n        dt\2        4       3/S  / 


2.Y  TT-    ,f//i/T.S-     ,S"2      ,S"3\ 


4       3.^ 
10-8= 


io-«=     =1  /  ;  ■'  _ 


-^x04.-xi^.'f'fl|'_^>0-B.      .     (2) 
4aT  g       dt    \  2        3  / 

For  armature  coils  such  that  y  >  -^  the  function  i^(;/.  /)  due 
to  the  current  i ^  is 

^(y./)=04.'T"2'^    "  (T-2//), 

and  the  corresponding  transformer  E.M.F.  is 
-/^  10-8x2  r04.-T|'  -(r-2y)^Vy= 


x047r«' —   -^  (T'lj—y-)     10" 


4ar 


?     f/? 


— ,     x04.-t;(  —   Vl-;.— ^— ;:+  -,     10    = 
iaz  g     dl\2      A      2        4/ 

The  total  transformer  E.M.F.  between  the  direct-current 
brushes  is,  therefore,  the  sum  (l)+(2)-'-(3), 


iV  Tf  rSonA 
4a    9  L   71^ 


--  sin  2w?— 04rr«' 


Note 


U'l2r'  -/J 


1.  «j  is  even  : — 

e„,ean  =  |^  /        ^  m  I       COt  -   COS  (  '"^  +  ^  -  O  -  a  ) 

27tJ  u  L       '»         ^-'"  / 

+ ; .sin  ^-+y_cp_a      \ad 

71  jm  III  ^        /J 

)«     ,         t  /.T  ,  \  71     .      f7X  \ 

=2n  '■-  .cos(,^^ +^-o^a)-cot  -  .sin  ( ---V-9-«) 
=  2^  ^'"^  (-cos  (v.-<p_|)-cos  i^p-O'l) 


Xcos( -+?/»— tp— a  j  — (i+^jcos  ()/^— tp— a) 

','-  \sm(^^~+y}—n^—a]+  sin  (y— 9— a)    I  [ 
sin(v^-9+^)] 


2.T 

COS  37t/2iii 


sin  ( y— 9 


2>Hy 


+  i  COS  (v-cp)-cos  ( ,/.-9+^j 

—COS  [xp—'D—'~  l+l  cos  (w  — 9)  — „-       sin  (y  — 9)— .sin  (y  — 9) 
\         '      in'      '  LTi  L 

--sin  (v'-9+^^)+sin  (v'-9-J^)J/ 

/»  ,      Fcos  3.-z/2;;«  „         ,  ^    .      jt    ,         ,  , 

=  -  /,»3       ^ 2  cos  (V^— o)  sin  -— +C0S  (w—o) 

71         L  sin  .t'/)(  2»( 

—2  cos  ('/'— 9)  cos  '"+«"   2  COS  ('/'— 9)  sin  - 
2  cos  T—  (  1  — 4  sin-  ~)  sin  ;f- 


=  -  7„,3C0S(1/'— 9) 


77:       '"  7l~\ 

+  1—2  COS  -  +  — sm   " 

III         71  lll_l 

III    -.  r^  /  7l\        ,      ■     „    7C         III      .        7t~\ 

=-  i,„s  COS  (V'  — 9)      211 — cos   -)— 4sin-- — \- -    sm     - 

71  '^        ^'    [_     \  )),/  2  II        71  III  J 

III  III     .       71       J       III-  ,  ,     ■      ^ 

=  -  i,„ccos  (w— 9)  —  sm  —^=l^z — :  COS  (w— 9)  sin  ^ . 

71  71  III  71-  III 

Note  8. 
Armature  diameter=26  cm. — i.e.,  t=20-5  cm.;   ir=12  cm.  ; 
5r=048cm.  ;  -Y==306  ;  «  =  1. 


Electrical  Development. — One  of  the  latest  bulletins  issued 
by  the  Ministry  ot  Reconstruction  in  the  "  Reconstruction 
Problems  "  series  (No.  24)  deals  with  electrical  development. 
It  is  remarked  that  this  country  is  now  passing  from  the  age 
of  steam  to  the  a;  e  of  electiicity,  and  a  summary  is  given  of 
the  chief  conclusions  in  the  recent  report  of  the  Committee 
appointed  by  the  Board  of  Trade  to  consider  the  question  of 
electrical  supply.  An  interesting  section  of  the  pamphlet 
deals  with  the  first  Electric  Lighting  Act  of  1882,  which  is 
admitted  to  have  been  unwisely  framed  in  several  respects, 
and  to  subsequent  legislation  in  which  these  faults  were  only 
partially  corrected.  A  comparison  is  drawn  between  elec- 
tricity and  steam  as  a  motive  power  (though  we  doubt  if  the 
figures  given  will  bear  investigation).  Great  importance  is 
attached  in  electrical  generation  to  avoiding  the  artificial 
restriction  of  boundaries  confining  the  area  of  supply,  and 
special  prominence  is  given  to  the  possibilities  of  electricity  in 
rural  as  well  as  industrial  areas.  Instances  of  the  jirofitable 
use  of  electrical  methods  on  farms,  for  dairy  work,  &c.,  are 
given.  As  concerns  industrial  areas,  the  great  fuel  saving 
accruing  from  the  general  use  of  electricity  from  a  large  central 
sujiply  IS  emphasised. 
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Static    Transformers    for    Use  with    Electric 

Furnaces. 


Concluded  from  p.   70. 


Arrangement  of  Taj.pi)Hjs. — In  the  design  of  Westinghouse  'umace 
transformers  very  special  attention  is  given  'to  both  the  electrical 
and  mechanical  arrangement  of  the  tappings.  The  voltages  required 
being  of  a  low  order,  say  from  65  to  95  volts,  the  provision  of  tappings 
on  tlie  low-tension  side  is  out  of  the  question.  This  is  due  to  the  few 
low-tension  funis  available,  to  the  very  heavy  currents,  and  to  the 
switehgear  being  often  required  to  change  from  one  tapping  to 
another  at  short  notice.  It  is  usual,  therefore,  to  put  the  tappings 
on  the  high-tension  side. 

Foimerly  it  was  the  practice  to  put  these  tappings  at  the  end  of 
the  windings  ;  this  is  done  now  for  low  voltages.  WliOe  this  prac- 
tice is  permissible  for  supply  pressu  es  up  to  3,000  volts,  it  has  been 
discarded  by  the  British  Westinghouse  Company,  who  use  the 
method  described  subsequently.  The  reason  for  this  is  that  the 
tappings  at  the  ends  of  the  \\'indings  interfere  with  the  reinforced 
end  turn«,  which  are  subjected  to  severe  pressure  strains  due  to  the 
high  voltage  which  may  exist  on  the  transformer  windings  and 
attached  SM-itchgear  on  account  of  the  auto-transformer  effect. 

For  example,  consider  an  11,200-volt  supply  with  a  low-pressure 
range  of  65-95  volts.  If  the  tappings  are  at  the  ends  of  the  windings, 
as  in  Fig.  4,  then  for  65  volts  the  11,200  volts  would  be  applied  to 
1  and  8,  while  for  95  volts  the  11,200  volts  would  be  applied  to 
-I  and  5,  with  the  result  that  across  leads  1  and  8  a  pressure  of  16,350 
volts  would  exist.  This  voltage  would  severely  strain  the  trans- 
former insulation  and  auxiliary  switehgear  unless  specially  provided 
for,  which  would  mean  more  expense  ;  also  the  heavy  reinforcement 


The  local  conditions  of  most  furnace  installations  make  an  acci- 
dental short-circuit  between  funiace  and  transformer  quite  possible. 
Because  of  this  it  is  important  that  the  question  of  reactance  charac- 
teristic should  be  carefully  studied  by  those  who  intend  to  install 
funiace  transformers. 

Furnace  transformers  should  be  very  strongly  constructed  in 
order  to  withstand  the  repeated  heavy  mechanical  stress  brought  to 
bear  on  the  windings,  due  to  the  violent  and  frequent  fluctuations  of 
load  dming  operation. 

Low  lenaiou  Heaxij  Current  Leads. — In  furnace  transformers 
delivering  up  to  6,00(1  amperes  the  high-tension  leads  may  consist  of 
two  conductors,  but  above  this  current,  and  especially  if  any  length 
of  run  is  required,  the  low-tension  leads  should  be  interleaved.  The 
number  of  low-tension  leads  will  depend  on  the  magnitude  of 
the  low-tension  current  and  the  reactance  requirements.  The 
Westinghouse  practice  is  to  interleave  the  low  tension  bars  in  groups 
of  4,  8,  or  16,  according  to  the  circumstances  of  the  case.  Fig.  1 
illustrate  a  transformer  which  deals  with  20,000  amperes  ;  here  the 
low-tension  leads  are  brought  out  in  four  groups  of  alternate  polari- 
ties. 

Mechanical  Constrnction. — Transformers  of  Westinghouse  design 
and  manufacture  are  invariably  of  robust  construction.  All  coils  are 
amply  msulated  and  assembled  together  as  a  complete  set,  thus 
ensuring  that  all  parts  of  every  coil  are  rigidly  supjwrted,  and  that 
individual  coils  are  accurately  spaced  i  rom  one  another  for  purposes 
of  insulation  and  ventilation. 


BJ*. 
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Pig.  4. — Diagram  of  TkanSfoemek  Windings,  showing  Position  or 
Tappings  (usual  method). 

of  tlie  end  turns  would  have  to  extend  within  the  leads  4  and  5  to  an 
extent  of  10  per  cent.,  or,  m  other  words,  the  windings  A\ould  have 
to  be  heavily  reinforced  io  the  extent  of  45  per  cent,  of  the  high- 
pressure  wmding  between  leads  1  and  8.  This  also  mvolves  serious 
extra  expense  and  reduced  efficiency,  and  a  reduction  in  copper 
factor. 

The  Westinghouse  practice  is  to  arrange  the  tappings  as  in  Fig.  5. 
This  has  the  advantage  tha'  the  pressure  across  the  high-tension 
switehgear  can  never  exceed  the  Ime  voltage,  and  that  the  reinforce- 
ment necessary  is  reduced  to  20  per  cent,  of  the  full  wmding.  Two 
extra  leads  are  required,  but  this  disadvantage  disappears  with 
kSeott-connected  transformers,  as  the  middle  point  of  the  windings 
must  be  available. 

The  connections  of  the  high-tension  coils  are  also  specially  arranged 
so  that  the  position  of  tlie  tappings  shall  not  mterf  ere  seriously  with 
the  reactance  values  required  or  the  cuiTent  balance  on  the  low- 
tension  side,  which  in  general  has  parallel  gi'Oups  of  coils. 

For  three-phase  furnaces  three  transformers  are  necessary,  while 
Scott-conneoted  sets  for  two-phase  furnaces  of  the  same  capacity 
require  only  two  transfomiers,  and  although  the  Scott-connected 
transformers  are  more  expensive  for  the  same  output,  they  are 
cheaper  for  the  combmed  unit. 

Reactance  Characteristics. — The  internal  reactance  required  in  the 
transfo  mers  varies  with  the  several  types  of  furnace  and  the  method 
adopted  for  control  of  the  load.  Most  steel  furnaces  require  from 
8  to  12  per  cent.,  van'ing  according  to  the  lay-out  of  the  furnace 
leads,  the  capacity  of  the  furnace,  the  location  of  the  transformers 
and  the  type  of  material  under  treatment.  The  reactance  is  neces- 
ary  to  reduce  within  peimissible  limits  the  heavy  fluctuations  of 
load  durmg  melting  periods,  to  steady  the  arc  and  to  protect  the 
supply  system.  In  Westmghouse  transformers  the  reactance  is 
ob  amed  by  the  grouping  and  arrangement  of  the  high  and  low- 
tension  coils,  and  no  magnetic  shunts  are  used  except  in  special  cases. 
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Fio.  5. — Diagram  of  Transformer  Windings,  showing  Position  op 
Tappings  (Westinghouse  method). 

The  punchings  are  built  around  the  coils,  so  that  no  play  is  pos- 
sible bet\veen  them  and  the  coils.  The  punchings  are  clamped  and 
held  together  by  heavy  cast  end-frames,  which  are  of  steel  in  the 
large  sizes.  The  coils  are  also  supported  and  strutted  between  these 
frames  by  an  adjustable  coil  support  ;  this  prevents  any  possible 
movement  of  the  coils  in  a  vertical  direction.  The  coil  heads  are  also 
secured  in  a  lateral  direction  at  the  top  and  bottom  by  adjustable 
clamping  plates,  but  in  the  small  sizes  up  to  5(KI  k.v.a.  these  are 
replaced  by  heavy  timber  wedges. 

Coils  insulated  and  assembled  m  this  manner  never  shrink.  The 
type  of  insulating  is  showii  in  Fig.  6. 

The  dealing  of  the  leads  of  f  umace  transf ormere  has  been  given 
very  special  attention,  since  many  faflures  have  been  traced  to  the 
movement  of  the  leads  under  shocks  arising  from  short-cicuits  and 
sudden  fluctuations  of  the  load. 

Lay-out  of  Furnace  Plant. 

In  order  to  obtain  efficient  service  and  to  reduce  capital  outlay  in 
copper,  it  is  essential  that  the  translorniers  should  be  as  near  the 
funiace  as  possible,  and  symmetrical]}^  placed  in  regard  to  it. 

The  transformers  should  not  be  so  near  as  to  receive  lieat 
from  the  funiace.  This  can  be  prevented  by  having  a  wall  or 
partition  of  heat-resisting  material  between  the  furnace  and  the 
transformers. 

iSynimetrical  lay-out  is  necessary,  in  order  to  make  the  resistance 
and  reactance  drop  of  the  low-tension  leads  equal  on  all  phases,  and 
so  ensure  balanced  voltages.  The  resistance  of  the  leads  is  com- 
parable with  that  of  the  low  tension  winding,  and  unless  equality  is 
maintained  the  voltage  crop  may  be  more  on  one  phase  than  on  the 
other  ;  also,  if  the  areas  ( nclosed  by  the  -f  and  —  bars  of  the  phases 
are  unequal,  the  reactance  in  tlie  leads  will  be  unbalanced  and  cause 
voltage  drop,  with  unbalanced  loading  and  low-power  factor. 


90 


THE  ELECTRICIAN. 


July  25,  19J9. 


Various  methods  of  running  the  low-tension  leads  or  caljles  from 
the  low-tension  tcrmmals  are  used.  The  one  most  favoured  on  small 
transformers — i.e.,  up  to  6,000  amperes — consists  of  two  heavy 
l)ai^  in  parallel  up  to  the  partition  or  wall,  and  flexible  cables  from 


FlQ.  6. — Shell-ttpe  Coils  Assk.mbleu,  Siio\vi.\(_i  -Ultuud  ui  I^ 


these  to  the  electrodes.  The  method  most  used  for  heavy  currents, 
however,  is  that  of  multiple  bus  bars  running  interlaced  to  within 
close  proximity  oi  the  furnace,  split  up  and  carried  to  the  respective 
♦electrodes  by  flexible  cables. 

The  connections  of  the  low-tension  bars  to  the  low-tension  ter- 
minals varies  in  accordance  mtli  the  current  to  be  dealt  with.  Up 
to  6,000  amperes  the  British  Westinghouse  Company's  practice  is  to 
bolt  the  bars  ;  while  above  that  value,  and  with  the  multiple  low- 
tension  bars,  connections  by  means  of  heavy  spring  clamps  are 
advised.  This  ensures  good  and  regular  surface  contact  and  easy 
erection. 

To  facilitate  the  changing  of  the  voltage  a  selector  switch  is  pro- 
vided. This  switch  is  interlocked  with  the  main  oil  switch,  so  that  it 
canjonly  be  operated  when  the  transfonner  is  dead.  This  is  the 
usual  practice,  as  the  shutting  dovni  of  the  furnace  during  this 
operation  is  quite  permissible,  the  time  being  so  short.  The  appa- 
ratus which  would  be  necessary  to  change  over  with  the  tians- 
former  load  would  be  so  expensive  as  not  to  warrant  its  inclusion. 

With  furnaces  of  the  pure  resistance  type,  such  as  those  for  car- 
borundum manufacture,  the  change-over  under  load  conditions  is 
essential,  nie  reduction  of  voltage  is  necessai-y  in  this  case  on 
account  of  the  falling  resistance  of  the  bath  with  increased  tem- 
perature, and  it  is  not  allowable  that  time  should  be  lost,  or  the  tem- 
perature will  fall  away  and  the  resistance  increase  again. 

Fig.  7  shows  a  transformer  for  use  on  the  carborundum  type  of 
furnace. 

The  descriptioix  which  follows  is  chiefly  concerned  with  furnace 
equipments  which  require  two  or  more  workuig  voltages,  these 
being  brought  into  u.se  by  auxiliary  selector  switchgear.  In  tlie 
case  of  some  manufacturing  processes,  change  nl  |)r(s.'<ure  must  be 
accomplished  during  operation. 

Furnace  Booster  Regulator  System. 

Certain  features  are  essential  to  this  system.  The  niaui  trans- 
former  is  wound  for  the  lowest  required  working  pressure,  and  in 
addition  it  is  provided  with  an  a\ixiliary  winding  l)nnight  about  in 
sections  to  a  selector  switch.  This  auxiliary  winding  feeds  when 
required  a  booster  inserted  in  the  heavy  low-tension  load;.,  and  this 
increases  the  voltage  of  the  low-tension  winding,  as  the  pressure  is 
supplied  to  the  primary  winding  of  the  booster. 

I^The  advantages  of  this  system  are  that  high  pressures  are  not 
interfered  with  during  operation,  and  hence  connections  can  be  made 
more  mechanically  sound  than  if  tajipings  liad  to  be  ])rovided  ;  the 
auxiliary  switchgear  need  only  be  made  for  normal  voltage,  and 
hence  is  cheaper  and  safer ;  the  balancing  of  load  in  the  multiple 
low-tension  windings  is  more  easily  maintained,  and  so  there  is  less 
fear  of  local  heating  ;    if  necessary,  voltage  change  can  be  made 


without  cuttmg  off  the  load,  the  booster  acting  as  a  choke  coil  during 

change  over. 

This  system  is  of  advantage  if  many  voltages  are  required,  for  the 

booster,  if  reversed,  will  double  the  number  of  voltage  variations. 
In  this  case  the  main  transformers  must 
be  wound  lor  the  middle  low-tension 
pressure.  This  means  that  if  the  auxiliary 
winding  and  the  booster  are  used  both 
po  itively  and  negatively,  these  windings 
need  only  be  of  half  the  size  that  would  be 
required  were  the  boost  all  positive. 

Cost. — li  the  transformer  only  is  taken 
into  account  in  the  cost  it  will  be  more 
expensive  and  slightly  less  efficient  than 
one  provided  with  tappings,  but  when 
considered  in  conjunction  with  the 
switchgear,  especially  lor  high  voltages, 
it  is  cheaper,  as  well  as  safer.  These 
points  outweight  the  slight  loss  in 
efficiency,  which  occurs  at  the  lower 
voltages.  This  .system  is  certainly 
cheaper  and  more  efficient  than  having 
separate  regidating  and  boosting  trans- 
formers. 

11,  however,  there  is  a  large  quantity 
of  power  for  several  furnaces  or  furnace 
groups,  the  simplest  method  would  be  to 
provide  a  large  step-down  unit,  and 
then  again  transform  from  a  normal 
pressure  of  .5,000  to  the  required  low- 
tension  pressure,  but  here  again  cost 
is  high,  and  the  provision  of  the 
necessary  spares  involves  a  certain 
amount  oi  dead  capital. 

Conclusion. 
The  large  number  of  installations  equipped  during  recent  years  by 
the  British  Westinghouse  Company  is  evidence  of  that  Company's 


ii.Nij  AND  Oil  Ducts. 


FiQ.  7. — A  Bkitish  Westinghouse  500  k.v.a.  Theee-phase,  5,750/70- 
100  VOLTS,  40-PEP.ioD,  Oil-immersed,  Self-coolbd  Transfokmer  for 
Use  with  a  Carbohiindu.m  Furnace,  3,000  Amperes. 

unique  experience  in  the  manufacture  of  transformers  for  the  opera- 
tion of  every  kind  of  lumace. 
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Electric  Welding :  Its  Theory,  Practice,  Application 

and  Economics.* 


By     H.     S.     MAROTANI). 


[Continned  from  page  -11. 


Summary. — In  the  present  article  the  author  deals  with  the  preparation  of  welds  and  then  passes  on  to  certain  properties  of  iron 
and  mild  steels  which  have  a  marked  bearing  on  the  methods  adopted.  The  welding  of  copper  and  copper  alloys  has  not  received 
very  much  attention,  but  electric  welding  is  nevertheless  applicable  to  such  woik.     Finally,  examjjles  are  given  of  various  types 

of  welding. 


It  is  highly  important  that  a  fairly  long  arc  (2  in.  to  3  in.) 
should  be  used,  thus  obtaining  a  better  diffusion  of  the  heat. 


Netherton,  broke  in  the  body  of  the  pipe  at  over  88  tons,  the 
welded  part  remaining  intact  ;  a  similar  pipe  of  .steel  broke 
in  the  welded  part  of  the  flange  at  over  101  tons.  These  tests 
were  tensile  only,  and  were  carried  out  with  the  view  of  proving 


Yia.  49a.— Weld  Pipework. 


Fig.  49b. — Articles  Welded  by  Means  of  a  Carbon  Electkode 


Fig.  50. — Welded  Petrol  Tank  for  Road  Motor  Tank  Wagon. 
Capacity,  1,000  Gallons. 


the  absolute  soundness  and  consequent  strength  of  the  flanges 
electrically  welded  on.  For  this  purpose  special  tackle  was 
made.  A  blank  flange  with  an  eye-bolt  attached  was  secured 
to  each  flange  of  the  pipe,  and  the  chain  of  the  testing  machine 


I  Fig.  49  illustrates  sundry  small  articles  welded  with  the 
■carbon  electrode,  while  Figs.  52  and  52a  shows  illustrations  of 
pijje  work  made  up  of  pieces  and  welded  by  means  of  the 
metallic  electrode  method.  \\Tiich  ever  method  is  used,  the 
l^reparation  and  procedure  is  similar. 


Fk;.  ol.— An  Exa.mple  of  Heavy  Repair  Work. 


Strength  of  Electrically  Welded  Flanges.  .^^^^^  connected  with  the  eye-bolts  at  each  end,  with  the  results 

An   Sin.   iron    pipe,    jin.   thick,   with   flanges   electrically  given, 

welded,  when  tested  to  destruction  at  Lloyd's  Proving  House,  Yi%.  50  illustrates  a  petrol  tank  of  1,000  gallons  capacity 

"                                      *A11  rights  reserved.  completely  constructed  by  the  graphite  arc  welding  process. 
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L'hin  IIeial  Pieces  Welded  with  Metallic 
Electrodes. 


Two  Pieces  of  Pipe  Welded  together  axd   ihe  Brauch 
PiPE.«  Welded  in  Place. 


Large  Tank  with  all  Seams  Welded  with 
Metallic  Electrode. 


Headers  with  Branches  Welded  in  with 
Metallic  Electrode. 


Fi'.^.  '•'■>. — .\  Hi:-vvv  Casting  Set  for  \\  kldi^ 


The  tank  was  extremely  robust  and  sound,  with  no  vestige] of 
leakage. 

As  examples  of  heavy  repair  work  which  can  be  quickly  and 
successfully  undertaken  with  the  graphite  arc  system,  Figs.  52 


Pig.  54. — Casting  shown  in  Fig.  53  after  Weldinq 


Fig.  it2.\. — Weld  made  ry  Coated  Metallic  Electrode. 

and  5.J  are  of  interest.  Fig.  53  shows  a  heavy  casting  set  for 
welding  up  by  this  process,  while  Fig.  54  shows  the  same  cast^ 
ing  after  the  welding  is  completed. 

(To  be  continued.) 
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The  Telegraph  &  Telephone  Services. 

In  the  House  of  Commons  last  week  tlie  Postmaster-General  (Mr. 
A.  lUingworth)  made  a  detailed  statement  on  the  position  of  the  postal, 
telegraph  and  telephone  services.  In  the  past  vear  the  profits  of  all 
the  services  of  the  Post  Office  were  £6,500.000 "against  £.5,200,000  in 
1913-14.  The  estimated  deficit  for  1919-20  would  be  about  £2,000,000. 
During  the  war,  in  order  to  make  provision  to  meet  to  some  extent  the 
extra  cost  of  the  Post  Office,  the  charges  were  increased  to  an  extent 
which,  during  this  year,  would  bring  in  £6,500,000.  On  the  expenditure 
side  there  was  an  enormous  increase  in  the  work  for  Government  De- 
partments. This  would  continue  during  the  year,  but  he  hoped  that  it 
would  be  on  a  smaller  scale.  The  prices  of  material  had  very  largely 
increased.  The  main  increase  in  the  cost  were  th2  pensions  and  wages 
given  since  the  war  began,  which  now  amounted  to  £14,500,000  per 
annum  more  than  in  the  year  before  the  war,  and  against  that  the 
charges  transferred  to  the  public  we  e  only  £6,.500,000  j^er  annum. 

Telephone  Service. 

When  the  National  Telephone  Company  was  nmning  the  system  it 
had  a  total  capital  of  some  £11,000,000,  on  which  the  average  dividend 
for  five  years  before  the  transfer  to  the  State  was  5-13  per  cent.  In 
1913-14,  after  the  service  had  been  transferred,  it  showed  a  profit  of 
£239,000,  in  addition  to  the  interest  charge  of  £692,000.  Those  two 
figures  gave  a  dividend  of  4-29  per  cent,  on  the  total  capital  employed. 
The  National  Telephone  Company  paid  in  royalties  to  the  Post  Office 
10  per  cent,  of  the  gross  receipts,  and  in  the  last  year  of  working  that 
amounted  to  £355.000.  In  the  company's  last  year  it  provided  £13,000 
for  pensions,  and  that  sum  was  increased  when  the  service  was  taken 
over,  to  £243,000  per  annum,  and  salaries  and  wages  by  £158,000  a  year. 
The  royalties  payment  of  £355,000  was  more  than  set  off  by  the  additional 
wages  and  pensions,  which  amounted  to  £400.000  a  year.  The  plant,  too, 
was  run  down,  and  it  had  been  very  expensive  to  keep  it  in  anything 
near  working  state,  while  the  future  would  call  for  a  heavy  capital  outlay 
in  order  to  bring  it  to  a  satisfactory  state  of  efficiency.  By  degrees, 
on  account  of  the  war,  the  cost  of  living  increased,  and  the  pensions  and 
the  rate  of  wages  paid  to  the  telephone  workers  had  been  increased. 
It  began  in  1915-10,  with  £177,000,  and  this  year  it  was  £2,500,000  per 
annum  more  than  when  the  service  was  taken  over.  That  meant  that 
the  wages  bill  had  practically  doubled  since  1913-14.  Over  and  above 
all  that  provision  had  had  to  be  made  for  the  pension  liability,  which 
had  increased  concurrently  with  the  rise  in  wages.  The  renewal  of  the 
plant  would  also  be  very  much  more  expensive,  and  consequently  the 
cost  of  new  construction  and  the  extension  of  the  system  must  be  very 
much  higher.  An  exchange  costing  £100,000  before  the  war  would 
ttow  cost  more  than  double.  Towards  the  extra  expense,  all  that  had 
been  done  was  in  1915  to  transfer  to  the  public  a  charge  of  £500,000  a 
year.  The  present  position  was  that  the  increased  cost  of  the  services 
came  out  at  between  £2,500,000  and  £3,000.000  a  year,  and  the  increased 
rate  had  only  produced  about  £500.000.  Consequently,  it  was  obvious 
that  the  service  must  either  be  run  at  a  loss,  and  so  become  a  charge 
on  the  taxpayer,  or  the  charges  must  be  incresed  to  the  public.  All 
commercial  undertakings  had  increased  their  charges,  and  he  did  not 
see  why  the  charges  should  not  be  increased.  He  was  having  schemes 
prepared,  and  when  they  were  ready  he  proposed  to  come  to  the  House 
and  ask  for  a  Select  Committee  to  advise  upon  them. 

He  had  had  difficulties  in  maintaining  an  experienced  staff  during 
the  war.  At  the  time  of  the  Armistice  over  800  were  employed  in  the 
various  Government  Departments,  and  now  the  number  was  over  700. 
The  supply  of  recruits  was  improving  and  not  so  many  were  leaving  ; 
and  gradually  he  hoped  to  get  more  efficiency.  The  average  number 
of  daily  calls  about  the  time  of  the  Annistice  in  London  was  between 
900,000  and  1.000,000,  and  this  had  increased  now  to  over  1,250,000 
per  day.  That  meant  they  had  got  a  much  heavier  load  to  handle  by  a 
less  experienced  staff.  He  deprecated  the  language  used,  by  some  of  "the 
subscribers  over  the  telephone  to  the  girls. 

Extension  Wokks. 
Construction  work  had  been  suspended  for  nearly  five  years.  In 
London  there  was  a  great  shortage  of  underground  cables,  and  this 
year  he  proposed  to  spend  £250,000  in  laying  extra  cables.  That  would 
not  relieve  the  whole  of  the  congestion  until  new  buildings  were  ready 
or  present  ones  extended,  and  the  switchboards  extended.  The  first 
extension — a  new  exchange — would  be  in  operation  towards  the  end 
of  the  year.  It  would  be  called  Clerkcnwel!  and  would  relieve  Avenue 
and  London  Wall.  Immediately  that  was  ready  they  would  be  able  to 
take  1,700  subscribers,  which  would  afterwards  be  increased  to  7,000 
The  Avenue,  Victoria  and  Hop  Exchanges  would  be  extended.  New 
exchanges  would  be  built  on  the  site  of  the  Inns  of  Court  Hotel  and  at 
B;shopsgate  and  the  Tower,  and  three  more  in  the  West  End.  In  outer 
London  seven  new  exchanges  would  be  built  and  five  considerablj' 
extended.  In  the  provinces  about  £250,000  was  being  spent  in  laying 
underground  cables  in  over  20  towns.  In  Huddersfield  a  new  exchange 
had  been  completed  and  was  working  very  satisfactorily.  There  would 
be  eight  new  exchanges  this  year,  and  extensions  to  seven  existing 
exchanges.  The  principal  item  w-.s  a  new  underground  trunk  line 
from  London  to  Manchester,  via  Northampton.  Leicester,  Loughborough 
and  Derby  ;  and  one  from  D?rby  to  Sheffield  and  Leeds.  That  was  a 
very  big  undertaking,  which  he  was  afraid  would  not  be  completed  for 
about  18  months.  Right  undeiground  telephone  cables  and  60  over- 
head circuits  would  be  begun  this  year.  Tlie  total  cost  of  the  work 
would  amount  to  some  three  million  pounds  ;    about  one  million  would 


be  spent  this  year,  in  addition  to  two  millions  on  exchanges  and  local 
works.  There  would  be  a  good  deal  of  delay  owing  to  the  difficulty  of 
getting  m.aterial,  and  the  engineers  were  stillin  the  Army  to  the  number 
of  3.000  or  4,000.  During  the  war  the  trunk  lines  had  been  taken  over 
by  the  fisrhting  services — .342  in  all,  which  were  now  reduced  to  112.  A 
multiplex  tekphone  system  had  been  introduced  enabling  several  people 
to  tele])hone  in  each  direction  over  the  same  wire  at  the  same  time.  He 
hoped  to  be  able  to  get  five  messages  over  the  same  wire  in  each  direction, 
but  tlie  system  was  in  an  experimental  stage.  He  did  not  think  the 
telephone  system  had  really  had  a  fair  chance  in  this  country.  The 
National  Telephone  Company  naturally  were  not  going  to  spend  large 
sums  of  money,  and  development  had  only  ju.st  begun  when  the  war 
started,  and  it  was  followed  by  another  five  years  of  neglect.  Since  the 
Armistice  they  had,  however,  put  in  over  60,000  telephones. 

Submarine  Cables. 

Cables  were  not,  strictly  speaking,  under  the  Government,  but  they 
had  always  worked  harmoniously  with  the  companies.  The  cables 
generally  were  showing  rather  less  delay,  except  for  Egypt  and  Australia. 
They  were  suffering  from  too  much  traffic  and  from  frequent  interrup- 
tion. In  addition  there  was  the  cessation  of  work  which  went  through 
CJermany  and  Russia,  where  the  cables  had  naturally  not  been  used 
since  the  war  began.  Under  ordinarj-  conditions  the  capacity  of  those 
cables  was  253,000  words  per  day,  but  on  account  of  interruptions  and 
various  other  troubles,  their  capacity  had  been  reduced  to  167,000  words. 
Government  traffic  was  18  times  more  than  it  was  before  the  war,  and  it 
was  now  occupying  25  per  cent,  of  the  total  capacity  of  the  Eastern 
cables.-  The  censorship  of  cables  would  be  abolished  as  from  midnight 
on  the  23rd  inst.  That  would  allow  the  introduction  of  private  codes 
and  a  consequent  decrease  of  between  20  and  30  per  cent,  in  traffic. 
The  companies  were  doing  everj-thing  in  their  power  to  improve  their 
service  and  make  it  as  efficient  as  possible. 

The  postal  services  were  gradually  being  restored.  In  London  de- 
liveries had  been  increased,  and  in  the  provinces  the  deliveries  and 
pollections  would  also  be  increased. 

In  the  course  of  the  discussion  which  ensued,  Capt.  J.  C.  Denison  Pender 
mentioned  among  the  cau.ses  of  the  delay  the  fact  that  the  enemy  sub- 
marines had  led  many  communications  to  be  sent  over  the  cables  which 
before  the  war  were  normally  sent  by  post.  The  suppression  of  the 
private  codes  had  also  inerea.sed  the  traffic  over  the  lines.  Then  there 
had  been  a  great  influx  of  cablegrams  sent  home  by  the  men  who  had 
come  to  fight  for  us  from  all  parts  of  the  world,  and  the  submarine 
menace  had  hampered  the  repair  work  on  the  cables  and  made  it  very 
difficult.  The  que.stion  of  Government  traffic  was  the  most  serious  of 
all.  Twenty-five  per  cent,  of  the  traffic  be  ng  carried  by  the  companies 
at  the  moment  was  due  to  Government  work.  He  wished  pressure 
could  be  brought  to  bear  on  the  Departments  concerned,  and  es])ecially 
the  War  Office,  who  had  had  the  power  in  their  hands  so  long  that  they 
thought  they  could  go  on  without  any  restrictions  being  placed  on  them. 
The  renewal  of  cables  had  been  absolutely  impossible  during  the  last 
five  years,  but  he  hoped  by  the  end  of  next  month  all  the  existing  cables 
would  be  in  fair  working  order,  and  in  October  they  expected  to  lay  a 
new  cable  from  this  country  to  Gibraltar,  and  gradually  to  extend  it 
round  the  Mediterranean  through  Aden  and  on  to  Singapore. 


American  Electric  Rail-way  Statistics. 

According  to  statistics  recently  ])ublished  by  the  U.S.A.  Bui-eau  of 
the  Census,  the  street  and  inter-urban  electric  railways  transported 
over  11  billion  fare-paying  passengers  during  the  year  1917,  representing 
an  average  of  something  more  than  100  trips  for  each  person  in  the 
United  States.  The  electric  railway  companies  operated  102,603  cars 
(including  79.914  passenger  cars)  on  32,535  miles  of  line,  comprising 
44.812  miles  of  track.  The  employees  were  294,826,  and  the  salaries 
and  wages  aggregated  $257,240. i562.  The  operating  revenue  was 
§650,149.806,  and  the  total  income  5730,108,040  (against  8585,9.30,517 
in  1912).  The  operating  expenses  were  §452,594,654  (against 
.S332.S!t(i.356),  and  after  making  certain  deductions,  the  net  income  was 
.§56.4.-)  .930  (against  868.139,889  in  1912). 

The  statistics  cover  electric  light  plants  operated  in  connection  with 
electric  railways  and  not  separable  therefrom,  but  do  not  cover  mixed 
steam  and  electric  railroads  nor  raiU'oads  under  construction.  The 
total  horse-power  of  engines  was  4,200-192  (against  3.165,888  in  1912), 
an  increase  of  14-7  per  cent.  The  steam  power  was  3,543,915  H.p., 
against  627,983  h.p.  from  water  and  28.294  h.p.  from  internal-com- 
bustion engines.  There  is  said  to  be  a  pronounced  tendency  to  use 
larger  units  in  the  three  classes  of  power.  Between  1907  and  1917  the 
average  horee-power  of  the  steam  engines  increased  from  716  to  2,036  ; 
of  the  water  wheels,  from  403  to  1,987  ;  and  of  the  internal-combustion 
engines,  from  398  to  534.  The  electric  power  consumed  in  1917  aggre- 
gated 12,187,8.50,831  units,  of  which  7^240.502,789  was  generated  by 
the  operating  companies,  and  4,947-348,042  was  purchased.  There  was 
an  increase  of  351  per  cent,  in  the  power  consumed  in  1917.  compared 
with  1912,  due  mainly  to  the  rapid  increase  in  the  light  and  power 
business.  The  revenues  from  railway  operations  incre>ased  by  21-3 
per  cent,  during  the  five  years,  but  those  from  light  and  power  business 
increased  by  89-4  per  cent. 

Tliere  appear  to  be  no  municipal  tramways  in  the  States,  for  the  return 
relates  to  1,31 1  companies  (947  operafng  and  364  lessor  companies),  and 
of  the  operating  compnaies  300  paid  dividends. 
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Electric    PoAver    in 
Chemical  Works. 

It  may,  perhaps,  be  said  that  the  average  engineer  in  this 
country  is  apt  to  underrate  the  growing  importance  of  our 
chemical  industries,  notwithstanding  the  fact  that  the  war 
has  served  to  bring  these  industries  into  much  greater 
prominence  than  hitherto  and  to  cause  very  great  develop- 
ments. The  need  for  a  greater  appreciation  of  engineering 
by  chemists  and  of  chemistry  by  engineers  has  become 
apparent,  and  for  the  first  time  a  number  of  engineering 
questions  in  relation  to  chemistry  have  been  discussed  at 
the  annual  meeting  of  the  Society  of  Chemical  Industry. 
This  is  due  to  the  fact  that  a  chemical  engineering  section 
of  the  Society  has  recently  been  formed. 

Chemical  factories  may  be  divided  into  those  which  are 
purely  chemical  and  those  which  are  electrochemical.  The 
latter  necessarily  require  very  large  amounts  of  power,  and 
the  power  may  be  in  rather  special  forms.  Dealing,  how- 
ever, with  those  factories  which  are  concerned  with  purely 
chemical  operations,  one  may  say  that  the  sphere  of  electric 
power  in  such  cases  is  chiefly  in  the  provision  of  the  electric 
drive  in  one  form  or  another.  In  a  Paper  which  was  read 
by  Mr.  H.  Martix  last  week  before  the  Society  of  Chemical 
Industry,  the  author  dealt  brieflv  with  these  questions. 
We  think  it  desirable  to  refer  to  them,  for,  in  some  respects 
we  do  not  agree  with  the  views  there  expressed.  For 
example,  Mr.  Martin  seems  to  be  impressed  with  the  idea 
that  electric  power  in  this  country  is  only  generated  by  the 
use  of  thermally  inefficient  .steam  engines  or  turbines,  and 
by  only  moderately  efficient  steam  boilers,  and  that  be- 
cause we  have  no  hydro-electric  supplies  we  are  handicapped 
in  the  use  of  electricity  in  chemical  works.  Now,  so  far 
as  ordinary  chemical  works  are  concerned,  we  do  not 
believe  that  this  matter  is  of  any  great  consequence.  What 
is  important  is  that  the  power  obtainable  should  be  reason- 
ably cheap.  In  this  country  there  is  no  question  that 
electric  power  is  cheap.  This  has  been  frequently  shown 
by  comparison  with  other  countries,  and  for  ordinary  load 
we  doubt  if  any  very  great  improvement  would  be  made 
if  hydro-cle;tric  power  were  available.  Where  this  question 
becomes  of  serious  importance  is  when  electric  power  forms 
a  large  proportion  of  the  whole  cost. 

The  position  is  again  emphasised  where  Mr.  Martin 
expresses  the  opinion  that  only  small  factories  can  take 
their  supply  from  a  municipality  or  power  company,  and 
that  the  consideration  of  this  question  may  be  considerably 
altered  in  a  few  years'  time  when  the  Government  .scheme 
of  electrification  is  to  som(^  e.xtent  complete  and  in  opera- 
tion. Thus  Mr.  Martin  holds  the  view  that  electric  power 
in  this  country  is  not  cheap,  and  that  it  may  become  very 
much  cheaper  through  w  .'^cheme  of  nationalisation.  For 
the  average  works  we  doubt  if  the  cheapening  so  obtained 
will  be  anj'thing  very  considerable  in  those  districts  where 
our  cheapest  supplies  are  already  available.  Where,  how- 
ever, large  loads  have  to  be  considered  at  a  high  load  factor 
we  anticipate  that  the  Government  scheme  may  make  a 
very  material  difference  when  the  possible  economies  due 
to  generation  on  a  large  scale  have  been  realised. 


For  the  ordinary  factory  requiring  lighting  and  motive 
power  there  can  be  little  question  that  a  supply  from  public 
mains  is  the  best  course  to  adopt.  In  many  chemical 
works,  however,  a  large  amount  of  steam  heating  is  neces- 
sary. Under  such  conditions  it  is  a  question  whether  it 
may  not  be  worth  while  to  put  down  electrical  plant  for 
the  generation  of  electric  power  in  the  factory  itself.  There 
is  no  doubt  that  every  case  must  be  considered  upon  its 
merits.  If  the  power  can  be  supplied  by  steam  turbines 
from  which  exhaust  steam  may  be  taken  for  chemical 
purposes,  it  may  very  well  be  that  this  is  far  and  away  the 
cheapest  method  of  generating  electric  power.  On  the 
other  hand,  in  certain  cases  it  may  be  found  that  it  is  pre- 
ferable to  run  low-pressure  .steam  boilers  for  the  steam 
heating  and  to  take  the  power  from  public  mains. 

The  other  type  of  factory  is  that  which  deals  in  electio- 
thermal  or  electrochemical  processes,  in  which  steam  heating 
is  probably  not  rec^uired,  or  only  recpiired  to  a  very  minor 
extent.  In  such  cases  it  is  doubtful  whether  a  factory, 
unless  on  a  very  large  scale,  can  compete  with  the  modern 
power  station  in  giving  a  supply.  It  must  be  remembered 
that  the  generation  of  power  is  a  very  specialised  branch 
of  engineering  if  the  highest  efficiency  is  to  be  attained. 
If  electric  energy  is  taken  from  the  mains  the  chemical 
manufacturer  is  relieved  from  the  responsibility  of  pro- 
ducing his  power  and  can  apply  his  energies  entirely  to  his 
special  line  of  manufacture.  In  these  days  there  is  little 
difficulty  in  obtaining  electric  power  in  any  special  form 
that  may  be  required,  as  this  is  really  a  matter  of  trans- 
formation. 

Great  strides  have  been  made  during  the  war  in  the  use 
of  electrical  methods  in  steel  making  and  in  other  processes, 
and  it  will  be  well  for  our  station  engineers  to  keep  such 
methods  well  in  view.  There  will  be  large  openings  in  the 
future,  but  the  possibilities  in  this  direction  depend  very 
greatly  upon  the  electric  energy  being  extremely  cheap. 
It  is  impossible,  in  any  manufacturing  process  into  which 
electric  energy  enters  to  a  serious  extent,  to  expect  develop- 
ments unless  the  electric  energy  produced  can  be  purchased 
below  a  certain  figure.  This  point  must  be  constantly 
borne  in  mind  by  our  station  engineers  in  those  districts 
which  are  essentially  concerned  with  chemical  products. 


K.evie"\vs. 

» 

The  Year-Book  of  Wireless  Telegraphy  and  Telephony,  1919- 

(London:     The    Wiivless    Press,    Ltd.)     Pp.    cxvii. 4-11(50.      Price 

7s.  Od. 
The  ■'  Year-Book  of  Wireless  Telegraphy  and  Teleiihony  '' 
for  1919  appears  in  happier  circumstances  than  its  immediate 
]>redecessors,  and  the  hope  expressed  in  the  jjreface  that  it 
would  he  the  last  volume  issued  under  war  conditions  has  now 
been  realised.  Next  year,  it  is  hoped,  cireum'jtancos  will 
])ernul  full  publication  of  technical  data,  and  there  will  dcni.bt- 
less  1)(^  much  to  record  of  interest  concerning  developments 
(lurinj;  the  war.  Meantime  the  1919  edition  has  the  usual 
good  features.  The  section  on  Laws  and  Regulations,  which 
was  extended  last  year,  again  occupies  more  space  in  the 
present  volume,  while  the  Record  of  Wireless  Developments 
for  191S,  despite  war  restriction.';,  is  fullor.than  in  recent  years. 
Attention  is  drawn  to  the  progress  made  towards  continuous 
wave  communication.  There  has  been  improvement  in  the 
arc  form  of  generation,  outjnits  up  to  1,000  kw.  having  been 
reached,  and  in  valve  generators  progress  has  also  been  rapid. 
The  outstanding  d(!Velo])ment,  however,  has  been  the  re- 
markable progress  made  in  the  use  of  thermionic  valves  for 
receiving  wireless  signals,  and  wireless  telephony  lias  advanced 
considerably  both  as  regards  range  and  reliability.  The  use 
of  the    Marconi  modification  of  the  Bellini-Tosi  radiogonio- 
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meter  in   dirertional  wireless  stations,  announced  since  tlu; 
armistice,  lias  excited  much  interest. 

Among  the  special  articles  may  be  mentioned  contributions 
by  Dr.  J.  A.  Fleming  on  "  Maxwell's  Electromagnetic  Theoiy 
of  Light,"'  and  by  Dr.  W.  H.  Eccles  on  "  Cartography  from  the 
Point  of  View  of  Wireless  and  Aeronautics."  Mr.  P.  E.  Coursey 
contributes  a  very  interesting  record  of  the  evolution  of  radio- 
telephony.  A  very  useful  feature  in  the  present  volume  is 
the  complete  summary  of  Literature  of  Wireless  Telegraphy 
and  Telephony  published  in  the  year  1918.  Dr.  J.  Krskine 
Murray's  "  Definitions  of  Terms  used  in  Wireless  Telegraphy  " 
and  the  "  Dictionary  of  Technical  Term-  "  (in  five  languages) 
again  appear.  Finally  we  note  one  other  little  addition 
(which,  we  understand,  is  not  to  be  found  in  any  otber  work 
of  reference),  namely,  a  list  of  official  holidays  in  various 
countries. 

The  Coal  Industry  :  Dangers  of  Nationalif  ation     By  Hakoi.d 

Cox.     (London:  Longmans,  Green  it  Company. )     Pp.18.  Price  6cl. 

This  is  a  timely  pamphlet  on  the  dangers  of  nationalisation, 
and,  as  far  as  we  remember  it,  it  is  based  largely  on  the  evidence 


given  recently  by  the  author  before  the  Coal  CommissioE» 
Although  we  do  not  necessarily  agree  with  all  the  views  ex- 
pressed by  Mr.  Cox,  he  makes  many  serious  statements  which 
should  be  studied  by  those  who  are  only  too  readv  to  embark 
on  nationalisation  of  anything  and  everything  without  con- 
sidering what  this  policy  involves,  or  the  great  difficulty  tf 
repairing  the  mischief  that  might  result  from  a  foolish  .step. 
Such  schemes  as  would  give  a  uniform  qu.alitv  of  coal  at  a. 
uniform  price  throughout  the  United  Kingdom,  and  promise 
such  favourable  terms  as  15s.  per  ton,  involve  financial  fallacies 
that  cannot  be  disregarded.  Standard  coal  is  quite  an  im- 
practicable idea,  and  as  to  the  paralysing  ei'iect  of  Government 
control  and  Government  working,  there  are  examples  already 
available  in  this  country,  and  apparently  the  same  thing  is 
now  occurring  in  the  United  States.  It  is  interesting  to  read 
the  statement  that  in  the  Powell  Du.iiryn  collieries  in  the  year 
1918  the  average  earnings  per  week  of  all  colliers  employed, 
irrespective  of  the  number  of  days  worked,  was  £5.  2s.  5|d. 
Although  we  do  not  suggest  that  a  figure  of  this  kind  is  applic- 
able throughout  the  country,  we  think  that  the  idea  of  under- 
payment of'the  collier  ha^.  been  somewhat  overdone. 


Coal  Conservation. 


At  the  British  Scientific  Products  Exhibition  on  July  11 
Prof.  H.  E.  Armstrong,  F.R.S.,  gave  a  lecture  on  "  Coal  Con- 
•servation.''  This  we  give  in  abstract  below.  After  referrirg 
to  the  work  of  Watt  and  the  development  of  the  coal  industry, 
Prof.  Armstrcrg  proceeded  to  deal  with  the  present  position. 

It  is  impossible  to  over-rate  the  gravity  of  the  situation  in  ^^hit■h 
our  industry  is  placed  by  the  sudden  great  ike  in  the  price  of  coal  ; 
we  can  only  meet  this  by  economising  in  its  use,  ar  d  by  impioved 
methoc's  of  ui^ing  it. 

I  have  long  teen  an  advocate  of  the  need  of  a  national  l  olicy  with 
regard  to  fuel  ami  jiower.  A  full  inquiry  and  investigation  should 
cover  all  the  issues — tl  at  is  to  say,  every  use  of  coal  should  be  brought 
under  consideration,  so  that  eventually  all  the  various  interests  may 
be  economically  interlocked — in  no  other  way  will  it  te  j  ossible  to 
conserve  our  coal. 

At  ]iresent  coal  is  used  both  wastefully  and  haimfully  ;  it  is 
entirely  within  our  power,  whilst  effecting  great  economy  in  its  use, 
to  diminish  to  a  very  large  extent  the  evils  arising  from  its  use,  chiefly 
from  smoke.  The  intere  ts  of  the  general  public  and  of  industry 
are  both  to  be  considered. 

In  the  scheme  contemplated  in  the  Electricity  Supply  Bill  the 
supply  of  heating  gas  and  of  rolid  fuel  to  the  public  aie  left  out  of 
account  in  the  measure.  The  mistake  the  gas  companies  made 
V  hen  the  glow  lamp  was  introduced  in  not  igniting  their  forces  with 
those  of  the  puneyor.s  of  electric  light  should  n.o«'  be  rectified. 
Unfortunately,  the  gas  industry  is  very  largely  in  parochial  hands, 
and  still  has  a  restricted  outlook. 

The  question  to  be  considered  before  all  othcre— the  question  of 
questions  with  regard  to  coal— is  whether  or  no  the  direct  burning 
of  raw  coal  shall  in  any  way  be  permitted  ;  and,  if  permitted  at  all, 
to  what  extent  and  for  what  purpose  it  shall  be  allowed.  I  would 
prohibit  the  use  of  all  raw  coal  which  can  be  carbonised  economically 
at  a  low  temperature  prior  to  use  as  a  fuel. 

In  burning  raw  coal  we  not  only  create  a  nuisance — a  great  deal 
is  wasted  that  might  be  saved  and  put  to  better  use.  When  coal 
is  heated,  combustible  volatile  matter.s  are  given  off,  partly  gaseous 
and  partly  condensable ;  the  solid  residue  is  more  or  less  easily  com- 
bustible, according  to  the  temperature  at  -nhich  it  is  fnally  heated. 
By  carrying  the  carbonisation  only  to  the  point  at  ^\hich  the  gas 
ceases  to  bum  with  a  luminous  tiame.  a  solid  fuel  is  obtaiiu-d  which 
bums  easily  as  compared  with  the  coke  ordinarily  produced  at  the 
town  gas  works,  with  which  the  public  is  familiar  ;  moreover,  such 
fuel  is  smokeless.  The  liquid  pioduct  obtained  when  carkonisation  is 
effected  at  a  low  tcmpeiatuie,  with  the  object  cf  producing  such  a 
smokeless,  easily  combustible  fuel,  in  a  measure  resembles  ciude  petro- 
leum ;  from  ii  may  be  ssparated  an  easily  volatile  portion  which  can 
bs  used  as  motor  spirit,  ah  c;  a  considerable  piroporticnof  "  taracids," 
which  are  valua  ble  as  ant  isept  i<  s,  leaving  a  fuel  cil  which  can  be  used  as 
a  whole  in  engines  of  Diesel  type  or  burnt  directly  tuidersteam  toilers. 

It  is  unnecessary  to  dilate  on  the  incicf^ting  importance. of  oil  fuel, 
but  essential  tO;  insist  on  the  n,ear, coming  of  the  world's  lankriiptry 
in  this  asset.  Acccrding  tq  a,  recent  estimate,,  the  supplks  in  the 
U.S.A.  are  not  likely  to  hold  out  much  bejond  25  yeais  at  prcfcnt 


rate^  of  wastage.  Not  one  of  the  oil  fields  kno\»n  to  us  is  of  such  extent 
that  it  is  likely  to  withstand  the  drain  that  is  being  made  upon  it 
during  any  considerable  period.  Under  these  circumstances,  we 
shall  be  guilty  of  criminal  iolly  if  ^\•e  do  not  secure  all  the  oil  fuel  that 
it  is  possible  to  recover  from  coal  before  burning  it. 

If  this  point  of  view  can  be  made  to  prevail,  our  entire  outlook 
will  be  changed.  We  shall  fiist  direct  our  attention  to  the  develop- 
ment of  methods  of  carbonising  coal  which  will  enable  us  to  conserve 
the  volatile  matters,  whilst  at  the  sam.»  time  producing  an  easily 
combustible  smokeless  fuel  suitable  toth  for  domestic  and  inc'nstrial 
pjurposes.  When  this  is  accomplished,  the  smoke  nuisance  will  have 
been  abolished,  the  public  w  ill  have  teen  provided  with  a  fuel  which 
is  superior  as  a  heatiirg  agent  to  ordinary  coal,  and  the  volatile 
matters  which  are  recovered  will  be  of  considerable  value 

That  the  problem  is  one  that  must  and  will  be  sohed  I  have  not  a 
shadow  of  doubt.  During  the  past  two  years  1  have  been  constant 
witness  of  exjieriments  on  a  large  scale,  with  several  hundred  tons  of 
coal,  which  have  convinced  me  that  it  is  merely  a  cjuestion  of  develop- 
ing engiiieering  appliances  to  effect  the  carbonisation  economically 
on  a  large  scale.  That  the  difficulties  are  considerable  is  heyond 
C[uestion — our  liuowhdge  of  refractory  materials  and  of  oven  tech- 
nique is  but  in  its  infancy,  and  we  have  to  make  uji  for  our  past 
neglect  of  the  subject. 

The  coming  struggle  is  that  between  smokeless  solid  fuel  and  gas 
as  heating  agents  tor  domestic  use.  The  gas  companies  already 
occupy  the  field  :  they  have  powerful  political  backing,  and  their 
war?  has  long  Ijcen  puffed  for  all  and  far  more  than  it  is  worth.  On 
the  ground  ot  cleanliness,, care  of  use  and  economy  of  labour,  gaseous 
fuel  has  every  advantage  as  a  mere  heating  agent  for  kitchen  use  ; 
it  is  even  economical  if  burnt  with  forethought  and  thrift.  But  the 
open  tire  of  solid  smokeless  fuel  is  greatly  superior  to  the  gas  tire,  not 
only  more  pleasing  in  appearance  and  less  costly,  but  far  mere  con- 
ducive to  health.  Even  its  variability  is  greatly  in  its  favour.  Dr. 
Leonard  Hill,  Prof.  Bone  and  ethers  have  dealt  with  this  subject  so 
fully  that  1  do  not  propose  to  say  more. 

The  difliculty  will  be  to  secure  the  supply  of  a  gas  of  suitable 
quality  for  dcmestic  use.  Ihere  is  an  msiclious  move  on  foot  to 
legalise  the  supj)ly  on  the  basis  of  calorific  power  akme.  without 
reference  tc  quality,  an.d  quasi-tiovemment  sujjport  has  been  secured- 
by  referring  the  matter  to  the  Fuel  Research  Board  of  the  Depart- 
nicnt  of  Scientific  and  Industrial  Reseanh.  The  signatories  of  the 
report  are  not  kr.own  as  men  conversant  with  the  problems  to  be- 
discn.ssed,  and  there  is  no  evidence  in  the  repiort  that  the  problfui 
of  quality  has  been  taken  into  account,  if  at  all  in  any  ccmpiehensive 
and  adequate  manner. 

\t  would  ba  to  the  pjublic  advantage  it  a  richer  gas  were  supplied 
This  c^aunot  be  done,  if  the  gas  industry  remains  separate  and  self- 
contained.  There  can  be  little  doubt  that,  in  future,  gas  will  be 
little  used  as  a  lighting  agent  ;  the  electric  light  is  so  much  more 
convenient,  and  the  injui-j  done  by  gas  to  internal  decoration  is  so 
much  greater,  apjart  fom  the  evils  arising  fiom  the  sulpihuious 
fumes  arising  fioni  its  combustion  in  the  open  room  ;  this  aigument 
how  has  an  increased  foree  owing  to  tlie  greatly  inert^sed  cost  ,<rf 
whitewashing  and, paijjter^' work.  .    ,.,■:;•-,  ir.  ;■    •.  ■     .;,.-> 
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The  pioduction  of  gaseous  fuel  should,  therefore,  be  a  function 
of  the  power  station — not  of  tlie  mere  gas  works.  It  may  well  be 
that  the  provision  of  10  great  electric  power  stations  would  serve 
to  meet  the  needs  of  at  least  the  more  important  industrial  centres 
and  industries — but  not  the  general  needs  of  the  countrj-.  A 
broader,  more  generous  scheme  is  required,  one  which  will  meet 
all  requirements,  those  of  the  general  public  as  well  «s  those  of 
mdustrj-.  At  least  the  larger  to\Mis  would  each  have  its  fuel  and 
power  station.  If  and  when  this  were  not  at  the  pit  mouth,  it  would 
draw  its  supplies  of  coal  from  a  convenient  source.  As  far  as 
possible,  all  the  coal  would  be  carbonised  at  a  low  temperature. 
Tlie  area  assigned  to  the  station  would  be  supplied  witli  the  smoke- 
less fuel  required  for  domestic  purposes — the  use  of  raw  coal  being 
disallowed.  Only  a  part  of  the  coal  carbonised  would  bs  distributed 
as  smokeless  fuel  and  a  special  quality  of  coal  might  be  chosen  for 
the  purpose,  in  order  that  a  standard  fuel  of  guaranteed  minimum 
ash  content  might  be  supplied.  The  greater  part  of  the  coal  car- 
bonised might  be  of  inferior  grade  ;  this  would  be  transferred  to 
producers  and  converted  into  producer  gas,  in  order  to  recover  the 
jnitrogen  in  the  coal  as  ammonia.  The  scmbbed  producer  gas 
■weuld,  for  the  most  part,  be  burnt  under  steam  boilers,  in  order  to 
•  develop  the  power  required  in  generating  electric  current,  maybe 
:Some  of  it  would  be  consumed  in  gas  engines. 

The  rich  gas  given  off  in  carbonising  the  coal  at  a  low  temperature 
would  bear  dilution  to  a  considerable  extent  with  water  gas  and  yet 
afford  a  fuel  of  relatively  high  calorific  power  for  domestic  use.  If 
gas  were  also  required  for  manufacturing  purposes,  probably  a 
;  separate  ser\-ice  conveymg  a  weaker  gas  would  be  desirable — as  in 
Jhe  South  Staffordshire  area  supplied  by  the  Mond  Gas  Company. 

The  condensable  products  obtained  in  carbonising  the  coal  would 
afford  various  grades  of  liquid  fuel. 

The  use  of  coal,  under  such  a  scheme,  would  be  confiaed  to  the 
centres  at  which  coal  was  carbonised  and  only  the  smokeless  fuel 
required  for  domestic  use  would  need  to  be  delivered  locally  and  in 
small  quantities.  Much  exjjense  both  on  carriage  and  handling 
might  thus  be  saved  ;  that  considerable  economy  is  possible  must 
be  clear  when  it  is  remembered  that  at  least  40  per  cent,  of  the  weight 
of  most  coals  is  made  up  of  ash  and  volatile  matter  ;  if  only  coals  of 
high  grade  or  washed  coal  were  carbonised  away  from  the  pit  mouth, 
this  proportion  of  the  cost  of  carriage  should  disappear. 

It  may  also  be  pointed  out  that  in  burning  smokeless  fuel  in  the 
domestic  grate,  a  further  economy  would  be  effected  over  coal,  as 
heat  is  not  used  wastefully,  i^robably  at  least  a  fifth  of  that  given 
out  in  combustion,  during  the  early  stage,  as  it  is  in  burning  coal, 
fwhile  water  and  the  volatile  products  are  being  distilled  off.  If 
j)roperly  used,  the  smokeless  fuel  soon  becomes  red  hot  and  presents 
the  glowing  appearance  of  an  ordinaiy  fire  which  has  burnt  clear. 

To  carrj'  so  comprehensive  a  scheme  as  that  I  have  sketched  into 
execution  it  \^t11  be  necessary  to  arrange  for  the  fusion  and  con- 
solidation of  various  interests  ;  in  fact,  it  would  involve  no  less  than 
rthe  union  of  the  electrical  with  the  gas  interests  at  power  centres 
which  would  also  be  centres  for  the  supply  of  solid  smokeless  fuel 
as  well  as  of  oil  fuel,  the  main  by-products  of  the  carbonising  process. 
If  we  will  but  use  our  intelligence  to  make  such  co-operation  effec- 
tive, taking  into  accoimt  the  economies  that  might  be  introduced 
and  the  improvements  that  are  in  prospect  in  our  methods  of  using 
fuels,  it  may  well  be  possible  at  least  to  halve  our  coal  bill  at  no 
distant  date. 

■■  Let  us  think  together,  work  together,  act  together,"  was  Mr. 
■Lloyd  George's  recent  exhortation,  in  his  statement  on  the  peace 
terms.  This  we  must  do,  not  only  if  we  wish  to  conserve  our  coal, 
but  if  we  are  to  retain  a  leading  position  in  the  world  of  industry  and 
commerce,  and  in  any  way  to  recover  from  the  ravages  of  war.  The 
extreme  gravity  of  the  situation  in  which  we  are  placed,  the  need 
■  of  action  without  loss  of  time,  must  be  brought  home  to  all,  to 
Labour  especially.  We  are  told  that  "  A  feeling  of  amazement, 
which  <iuickly  yielded  to  one  of  positive  consternation,  swept  over 
the  House  of  Commons  when  Sir  Auckland  Geddes  announced  that 
the  Government  had  decided  that  the  price  of  coal  to  the  consumer 
.must  be  raised  by  6s  a  ton."  It  is  well  that  there  should  be  amaze- 
ment at  such  a  situation — but  that  this  should  occur  only  now  is  a 
striking  Uhhstration  of  the  callous  indifference  to  the  problems  of 
coal  which  the  nation  has  sho\\Ti  hitherto,  an  indifference,  which 
none  of  its  political  leaders  has  yet  liad  the  intelligence  to  bring 
.home  to  the  masses  and  to  proclaim  its  inevitable  consequence — 
•our  industrial  downfall  at  an  early  date. 


F(ir  many  purpo.ses,  nnd  for  power  and  fighting  purposes,  ck^ctricity  wr^.s 
by  far  the  best  .igcnt.  For  .<!ome  heating  purposes  gas  was  undoubtedly 
superior.  On  tlic  other  hand  he  agreed  with  what  wss  said  as  to  the 
function  of  .smokeless  fuel  for  domestic  purposes.  He  had  had  a  great 
deal  to  do  witli  the  gas  industiy,  and  with  the  investigation  of  the  im- 
provement in  the  efficiency  of  gas  fires.  He  remembered  12  years 
ago  that  the  radiant  heat  efficiency  of  a  gas  fire  was  a  fittle  over  30 
per  cent.,  whereas  now  it  was  nearly  50  per  cent.  That  was  a  great 
improvement,  and  yet  he  had  never  seen  the  gas  fire  becoming  the 
universal  domestic  heating  agent.  He  had  always  felt  that  provded  we 
could  obtain  in  bulk,  and  at  a  price  not  greater  than  raw  coal,  a  smokeless 
fuel  for  the  domestic  fireplace,  wo  .should  for  the  most  part  use  it  on 
grounds  not  only  of  economy  p.nd  efficiency,  but  also  of  health.  We 
were  now  going  in  lor  great  building  schemes,  and  there  were  many 
l)eople  who  wanted  to  push  a  gas  policy,  gas  fires,  gas  cookers  and 
so  on,  but  he  thought  it  would  be  a  great  mistake  to  do  so,  and  he  hoped 
those  rcs])onsible  for  the  housing  schemes  would  not  listen  to  interested 
.-advice  of  that  sort.  The  householder  whose  means  were  limited  would 
find  that  if  he  heated  the  living  rooms  with  gas  fires  instead  of  coal  fires, 
the  fuel  bill  woidd  be  at  least  twice  as  much  as  when  coal  fires  were  used. 
Gas  fires  were  most  excellent  and  economical  for  rooms  which  required 
occasional  heating,  but  if  the  room  had  to  be  heated  throughout  the 
whole  of  the  day,  then  from  the  point  of  view  of  cost  the  gas  fire  was  very 
considerably  behind  raw  coal.  He  agreed,  of  course,  that  the  use  of  raw 
coal  should  be  abolished  if  possible,  but  he  was  not  prepared  to  abolish 
the  use  of  raw  coal  in  his  own  hou.se,  or  to  advocate  it  being  abolished  in 
other  people's  houses,  in  favour  of  gas  fires  at  present.  He  would  not 
do  it  himself  on  the  ground  of  cost ,  if  for  no  other  ree.sons,  and  he  welcomed 
tlio  knowledge  that  Prof.  Armstrong  and  others  were  going  into  this 
probL'm,  and  he  hoped  they  would  redouble  their  efforts  to  provide  us 
with  what  was  wanted  on  a  large  scale,  and  at  as  low  a  cost  as  possible. 
The  use  of  a  smokeless  fuel  such  as  that  obtained  from  the  low-temperature 
process  of  carbonisation  would  ultimately  be  the  solution  of  the  domestic 
heating  problem.  He  urged  the  public  to  put  its  faith  in  disinterested 
scientific  research,  and  to  encouiage  and  support  it.  He  believed  in 
science  as  he  did  in  commerce,  a  free  trade  policy.  He  would  support 
any  investigator,  no  matter  where  he  came  from,  who  was  both  competent 
and  enthusiastic.  We  did  not  Imow  where  new  problems  might  bo 
found,  and  in  whose  brains  new  ideas  might  spring,  and  he  should  always 
advocate  that  research  upon  this  and  other  matters  of  national  import- 
ance, should  be  on  an  absolutelv  Free-trade  basis. 


Correspondence. 


In  the  discussion  Prof.  W.  A.  Bone  remarked  that  he  ditl  not  believe  in 
panaceas.  The  gas  people,  for  in.stancp,  would  say  that  the  whole  of  the 
coal  should  be  carbonised,  and  .sold  as  gas,  and  the  electrical  people 
would  probably  say  that  coal  should  all  be  turned  into  electricity,  but 
in  his  opinion  we  would  not  arrive  at  a  solution  by  simply  adopting 
•  exclusively  or  anything  like  exclusively  one  or  other  of  these  methods. 


THE  DEVELOPMENT  OF  THE  POULSEN  ARC  SYSTEM. 

TO    THE    EDITOR    OF    THE    ELECTEICIAN. 

Sir  :  Under  the  heading  of  "  Progress  of  Wireless  Tele- 
graphy "  in  the  Jv.ne  6  number  of  your  paper  is  an  article 
by  Mr.  C.  F.  Elwell.  Up  till  now  we  have  not  been  able  to 
say  much  with  regard  to  what  has  been  done  in  connection 
with  the  Poulsen  system  in  this  country  during  the  war,  for 
reasons  which  will  be  obvious  to  you. 

In  all  probability  we  should  not  take  any  notice  here  of 
Mr.  Ehvell's  letter  to  your  paper,  had  it  not  been  for  your 
Editorial  in  the  same  number.  Owing  to  the  latter,  however,, 
it  has  become  necessary  to  make  some  reply  to  the  letter 
referred  to. 

We  are  not  aware  that  Mr.  Elwell  was  the  organiser  of  tln^ 
American  Company,  but  it  is  tnie  that  he  reported  on  the 
Poulsen  svstem  to  the  Comi)any,  and  that  as  a  result  of  his 
favourable  report  the  latter  ultimately,  by  agreements  dated 
Sept.  12,  1911,  acquired  the  Poulsen-Pedersen  patents  for  the 
United  States. 

I  am  quite  certain  that  Mr.  Elwell  will  acknowledge  that 
every  facility  was  given  him  during  the  iieriods  when  he  was 
in  Denmark  in  order  to  make  himself  ac(|uainted  with  the 
Poulsen-Pedersen  system,  and  when  later  in  1910  he  asked 
for  j)ermission  to  visit  the  Knockroe  Station  in  co.  Kerry, 
he  was  also  given  permission  and  allowed  to  inspect  the  whole 
installation  in  that  station,  and  to  obtain  any  information 
he  desired.  The  said  station  had  been  put  into  commission 
again  with  the  object  of  givmg  demonstrations  in  high-speed 
.vireless  telegraphy  between  that  point  and  the  station  at 
Lyngby,  in  Denmark.  These  demonstrations,  we  may  mention 
inoidenUlly,  were  highly  successful,  and  were  the  first  demo- 
strations  of  automatic  high-speed  transmission  by  wireless 
means  over  a  considerable  distance. 

During  Mr.  Elwell's  stay  at  Knockroe  he  made  full  use  of 
the  courtesy  shown  him,  and  nobody  ought  to  know  better 
than  he  that  the  30-kw.  Poulrsn  arc  installeJ  for  the  purpose 
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aiamed  in  that  station  was  designed  and  made  in  Denmark 
and  not  in  Germany,  because  lie  took  most  careful  measure- 
ments of  the  arc. 

"It  is  highly  gratifying,  however,  to  learn  that,  presumably 
<is  a  result  of  Mr.  Elwell's  visit  to  Knockroe,  his  experiments 
at  Arlington  in  1912  turned  out  so  successfully,  and  that  as  a 
result  thereof  the  American  Company  obtained  a  contract  for 
a  Pou.lscn  installation  at  Arlington.  Nevertheless,  it  is  quite 
true  that  by  means  of  the  100-kw.  arc  made  in  Cojienhagen 
and  lent  by  a  British  s\aidicate  to  the  United  States  Naval 
Authorities  and  installed  temporarily  at  Arlington,  the  first 
high-power  demonstrations  in  United  States  took  jalace.  It 
has  also  been  a  source  of  gratification  to  the  inventors  of  the 
Poulsen  system  that  aerial  systems  similar  to  the  system 
adopted  at  Knockroe  station  have  since  been  adojjted  in  the 
main  by  the  American  Poulsen  Company  and  the  United 
States  Government. 

It  is  obvious  that  if  two  organisations  are  operating  the 
same  system  they  can  only  gain  by  co-operation  and  by  com- 
municating to  one  another  such  improvements  as  may  be 
made  from  time  to  time  by  either  in  the  course  of  their  opera- 
tion, and  it  has  always  been  the  object  of  the  writer  to  en-- 
courage  such  co-operation. 

In  the  main,  however,  as  Mr.  Elwell  points  out,  the  Poulsen 
arc  had  practically  all  the  merits  when  invented  some  17  years 
ago  that  have  made  it  the  vogue  to-day  for  high-jjower  stations. 
During  the  war  this  Syndicate's  ojierations  have  been 
seriously  hampered  owing  to  the  restrictions  imposed  upon 
wireless  undertakings.  Owing  to  this  it  has  had  to  limit  it's 
work  chiefly  to  the  design  of  new  types  of  arcs  of  a  more 
compact  kind,  as  it  could  obtain  no  priority  licences,  and, 
therefore,  had  to  make  use  of  other  firms  for  manufacture 
ccording  to  its  designs.  In  spite  of  these  and  many  other 
difficulties  a  great  many  Poulsen  installations  have  been 
furnished  to  British  and  Allied  Governments,  among  these 
two  high-power  installations. 

With  regard  to  late  and  really  important  improvements  in 
the  construction  of  high-power  arcs,  a  long  series  of  experi- 
ments have  lately  been  carried  out  by  Prof.  P.  0.  Pedersen, 
at  the  Royal  College  of  Engineering  in  Cojjenhagen,  and  the 
result  of  these  investigations  wiU  have  a  very  far-reaching 
eliect  as  regards  the  Poulsen  system.  The  moment  has, 
however,  not  yet  arrived  when  the  nature  of  these  highly 
important  improvements  can  be  made  public,  for  reasons 
which  you  will  appreciate. 

The  benefit  of  these  improvements  will  become  the  property 
of  this  >Syndicate  for  its  territory,  aiid  will  become  the  property 
of  the  Company  operating  the  United  States  Poulsen-Pedersen 
patents  within  the  United  States  territory.— I  am,  &c. 
For  and  on  behalf  of 
The  British  &  Oversaes  Engineering  Syndicate,  Ltd. 
ViGGO  Gaxdil  3[ana2;in2  Director. 


British    Scientific    Products 
Exhibition. — I. 


Aluminium    in    the    Construction     of 
Chemical  Plant. 

A  booklet  on  the  above  subject  issued  by  the  British  Aluminium  Com- 
pany, Ltd.,  refers  to  some  interesting  technical  applications  of  alu- 
minium in  the  chemical  industries.  Among  the  apparatus  for  which  it 
seems  specially  suited  are  mentioned  brewing  vessels,  varnish  pots,  and 
condensing  stills,  the  two  eliief  problems  being  first  cost  and  con- 
structional difficulties  (except  in  the  smallest  sizes  of  vessels).  Alu- 
minium, it  is  stated,  is  suitable  for  practically  all  purposes,  provided  it  is 
not  brought  in  contact  with  hydrochloric  acid,  halogen  solutions  and 
caustic  alkalis.  Thus,  in  brewing,  it  has  no  effect  whatever  on  the  repro- 
ductive power  of  yeast  cells,  facilitates  earlier  "  racking,"  and  is  more 
easily  cleaned  and  lasts  better  than  wooden  vessels  on  account  of  its  non- 
porous  nature.  Similarly,  aluminium  vessels  have  been  very  widely 
used  in  the  varnish  industiy,  for  sugar  refining,  for  storing  foodstuffs,  and 
for  jam  making.  It  is  remarked  ttiat  fruit  acids  met  with  in  the  latter 
process  are  apt  to  attack  copper,  but  have  no  effect  on  aluminium.  For 
all  practical  purposes  aluminium  is  also  unaffected  by  fatty  and  vege- 
table oils  and  can  accordingly  be  used  with  success  in  the  preparation  of 
stearic  and  palmitic  acids,  and  especially  the  edible  oils  and  fats  which 
were  notoriously  difficult  to  handle  until  aluminium  was  available  in 
sufficient  quantity. 


Electricai.  E.xhibits. 

Wireless  Telegraphy  and  Telephonij. — It  may  be  premature  to  say 
that  the  demands  of  the  war  resulted  in  the  most  marked  advances 
in  this  or  that  department  of  electrical  engineering,  but  none  have 
come  into  greater  public  prommence  than  wireless  telegraphy  and 
telephony.  That  such  prommence  is  warranted  by  technical 
progress  has  been  made  known  to  the  profession,  especially  by  the 
lecture  delivered  to  the  I.E.E.  by  Lieut. -Col.  Cusins,  R.E.,  last  April 
It  Ls,  therefore,  natural  that  electrical  visitors  should  find  a  great 
attraction  m  the  wireless  apparatus  exhibits  at  the  Exhibition. 

The  JIarconi  Company  has  a  good  rlisplay  of  apparatus  for  different 
purposes,  notably  a  wireless  telephone  mstallation  by  which  wireless 
conversation  between  two  stations  is  demonstrated.  The  sets 
shouTi  are  intended  for  communication  up  to  a  distance  of  10  miles, 
and  are  suitable  for  ship  use.  The  primary  generation  is  worked  by 
hand  power,  showing  that  no  great  amount  of  motive  power  is 
needed.  There  are  also  sho\ni  wireless  telegraph  sets  for  ships  and 
aircraft.  These  have  spark  transmitters.  Compactness  is  a  notable 
feature,  and  in  the  aircraft  set  lightness  has  been  successfully  aimed 
at.  One  set  with  a  range  of  30  miles  weighs  but  13  lb.,  and  the  other, 
for  60  miles  range,  only  25  lb.  A  continuous-wave  transmitting  set, 
with  a  range  of  80  miles,  weighs  32  lb.,  and  a  valve  receiving  set 
17i  lb.,  in  each  case  with  all  accessories.  The  audion  valve  is  shown 
in  several  combinations,  both  for  transmitting  and  receiving,  A 
vacuum  ampere  gauge  is  sho\\'n  m  several  sizes.  Xo  description  was 
available,  but  it  appears  to  be  a  bipolar  thennal  ammeter,  in  which 
the  expansion  of  a  pair  of  wires  is  taken  up  by  a  flat  spi-al  spring 
connected  to  the  pointer  bar.  The  instruments  are  made  with. 
ranges  suitable  for  the  magnitudes  of  wireless  currents,  and  should 
prove  useful  for  other  purposes  in  which  the  measurement  of  small 
currents  is  required. 

Mr.  Wm.  Hamilton  Wilson  also  shows  some  wireless  apparatus. 
A  spark  generatmg  set  as  used  extensively  for  war  purposes  has 
some  attractive  features.  The  uiterrupt?r,  driven  by  a  small  motor, 
is  an  msulating  disc  with  a  number  of  metallic  .segments  let  uito  it. 
Two  brushes  resting  on  the  periphery'  are  comiected  when  on  tie 
metal,  disconnected  when  on  the  insulator.  The  battery  and  cod 
primary  are  connected  either  in  series  or  parallel  with  an  osciUating 
circuit  which  can  be  tuned  to  the  interruption  frequency,  so  that  the 
break  on  the  mterruptcr  takes  place  at  the  zero  of  the  current  waves, 
avoiding  sparldng  ;  and,  in  addition,  the  oscillation  characteristic 
leads  to  builcUng  up  the  condenser  voltage  until  the  secondary 
sparkmg  commences.  The  sparking  distance  and  energy  may  thu^ 
be  several  times  as  great  as  that  which  would  be  given  bj-  the  batterj- 
voltage  unaided.  The  oscillatory  circuit  stores  the  battery  energy 
between  the  secondary  sparks.  As  one  result,  a  closed  magnetic 
circuit  transformer  may  take  the  place  of  the  usual  oiien  circuit 
induction  coil,  which  should  result  ui  some  economy  of  material  and 
weight.  The  absence  of  sparkmg  at  the  uiternipter  is  naturally 
conducive  to  long  life.  It  is  stated  that  the  first  disc  made  m  1913 
has  been  m  contiimous  use  ever  siiice,  and  is  still  serviceable.  The 
favourite  frequency  is  650  per  second,  eorresponduig  to  a  musical 
note  to  which  the  telephone  and  the  ear  are  alike  sensitive  ;  but 
anythmg  between  100  and  1,000  sparks  per  second  can  be  arranged 
for,  also  any  primary  pressure  between,  say,  25  and  500  volts.  The 
uiterrupter  can  also  be  used  for  X-ray  tubes. 

Another  apparatus  shown  is  an  adjustable  condenser  combined 
with  an  uiductance.  The  condenser  is  a  glass  tube  silvered  mside 
and  out,  the  outer  conductor  being  supplemented  by  a  relatively 
substantial  copper  sheath.  This  sheathed  tube  is  coiled  up  mto  a 
flat  spiral ;  the  inductance  is  given  by  the  self -uiduct ion  of  ths 
spiral.  The  capacity  is  adjusted  by  clamp  tcnnuials  sliding  on  the 
sheath,  so  tliat  any  desired  proportion  of  the  condenser  surfaces 
is  included  between  them.  Cable  engineers  will  notice  some  analogy 
between  this  ajiparatus  and  the  artificial  cables  used  for  duplexing, 
in  which  one  cundeiiscr  plate  is  made  to  reproduce  the  conductor 
resistance  of  the  cable,  and  to  liave  the  same  capacity  resistan?e  ratio 
m  respect  to  the  other  plate  as  the  cable  conchictor  has  to  earth. 

Aiiother  exhibit  on  the  same  stand,  which  has  no  apparent  con- 
nection with  wireless,  will  excite  much  curiosity  and  speculaticn. 
It  consists  of  a  number  of  thenuopiles  of  various  shapes  and  siiea 
made  of  wire  which  is  apparently  homogeneous,  wound  on  to  mica 
slips.  If  one  edge  of  the  strip,  and  of  course  the  end  bends  of  the 
wire  turns,  is  heated,  an  E.M.F.  is  set  up  at  the  te.Tumals  of  the 
continuous  wire.  In  other  words,  the  end  bends  take  the  place  of 
junctions  of  different  metals.  How  this  can  happen  in  a  wire  which 
is  homogeneous  in  composition  and  structure  is  a  puzzle  on  the 

F  2 


98 


THE   ELECTRICIAN. 


July  25,  1919; 


ordinan-  principles  of  thenno-electricity.  Xo  explanation  is  oU'crcd 
by  the  exhibitor  on  the  plea  that  a  patent  is  involved,  and  that  the 
patent  is  not  yet  due  for  publication.  Meantime  it  can  be  said  that, 
as  the  wire  can  be  drawn  down  to  0((002  hi.  thick,  and  a  Ime  of 
elements  may  be  as  little  as  OOO.J  in.  thickness,  the  pile  lends  itself 
well  to  spectrum  thenno-analysis,  and  perhaps  other  uses  where  the 
measurement  of  radiation  intensity  over  a  small  area  can  be  utilised. 
Xo  information  was  given  as  to  the  voltage  per  element  for  a  given 
temperature  difference,  but  the  heat  of  the  hand  in  contact  with  a 
small  pile  makes  a  big  deflection  on  a  micro-ammeter,  so  the  voltage 
appears  to  be  suflicient  for  measurement  purposes. 

The  Edison  Swan  Company  and  some  others  showed  audion  valves 
of  various  sizes,  from  which  the  curious  can  ascertain  the  detailed 
construction. 


Firth's  Stainless  Steel. 

[C0MMrKIC.\TED.l 

Stainless  steel  wf.s  first  discovered  in  the  Research  Laboratories  of 
Thos.  Firth  &  Sons,  Ltd.,  Sheffield.  Its  first  outstanding  feature  of 
direct  public  interest  is  its  remarkable  property  of  resisting  the  corrosive 
action  of  atmosphere,  water  and  many  acids. 

This  steel  is  capable  of  attaining,  by  suitable  heat -treatment,  a  wide 
variation  of  mechanical  properties,  from  extreme  hardness,  downward.". 
Included  in  this  range  of  mechanical  properties  are  those  suitable  for 
table  cutlery  ;  hence  an  immediate  demand  was  created  for  the  steel  fo.r 
this  purpose,  in  which  form  it  is  now  well-known. 

While  the  above  mentioned  properties  of  Firth's  stainless  steel  are 
in  themselves  of  great  importance  to  the  engineering  industry,  there 
are  others  which  considerably  increase  its  range  of  usefulne.'is.  Prominent 
among  these  is  its  ability  to  withstand  the  injurious  effects  of  heat. 
Stainless  steel  will  not  scale  appreciably  under  a  temperature  of  800°C., 
while  its  ten.sile  strength  is  not  materially  reduced  at  half  that  tempera- 
ture. This  has  been  proved  by  the  pulling  of  test  pieces  maintained, 
<turinc  the  tests,  at  various  temperatures.  This  property,  combined 
\vith  its  marked  resistance  to  erosion,  led  to  the  adoption  of  this  steel  in 
verj'  large  quantities,  during  the  war,  for  the  manufacture  of  valves  for 
aero  engines.  We  understand  that  tests  of  turbine  blades  have,  for  the 
same  reasons,  proved  highly  successful,  and  a  large  field  is  now  ofcn  for 
the  steel  in  this  connection. 

Of  especial  interest  to  the  electrical  world  is  the  suitability  of  this  steel 
for  permanent  magnets.  Although  its  properties  for  this  purpose  are 
slightly  inferior  to  tho.se  of  the  best  tungsten  permanent  magnet  steels, 
they  are  sufficiently  high  to  warrant  its  adoption  where  the  balancing 
factor  is  the  ability  of  this  steel  to  resist  rust.  Of  many  investigaticns 
on  the  magnetic  properties  of  stainless  steel  at  different  heat-treatments, 
that  which  gave  the  best  all-round  result  showed  coercive  force  63  and 
remanence  6,640. 

A  rapidly-growing  industry,  where  stainless  steel  will  undoubtedly 
prove  of  great  value,  is  the  manufacture  of  electric  cooking  stoves  and 
utensils.  Apart  from  the  improvement  in  appearance  and  sanitaty 
value,  the  advantages  of  permanently  bright  and  clean  surfaces  in  assist- 
ing the  r"flection  of  heat  and  consequent  economy  of  current,  are  im- 
mediately apparent. 

In  general  engineering.  Firth's  stainless  steel  is  being  largely  adopted 
in  places  where  bronze  has  been  formerly  used  to  resist  corrosion.  As  a 
material  for  pump  rods  and  valves,  for  instance,  its  superior  strength  and 
resistance  to  erosion  antl  corrosion  open  in  its  favour  a  wide  sphere  of 
usefulness,  while  for  marine  purposes,  its  imperviousiiess  to  the  action 
of  sea  air  and  water  indicate  many  p,pplications  where  it  will  be  regarded 
in  the  near  future  as  indispensable. 

As  an  example  of  the  wide  range  of  uses  to  which  this  steel  has  been 
put,  it  may  Ik  mentioned  that  hypodermic  needles  have  been  success- 
fully made  therefrom.  Stainless  surgical  instruments  are  also  proving 
their  advantages  in  retaining  their  pristine  polish,  freedcm  from  stain  and 
tarnish  and  hence  the  ea.se  with  which  they  njay  be  kept  clean  and 
sanitarj-  under  the  conditions  wliich  prcviou-ily  necessitated  ])Iating, 
with  its  attendant  drawback^. 


Electrical  Progress  in  Japan. 


Acconl:ng  to  recent  st.itistics,  there  are  ;n  .Japan  at  jiresent  about  700 
central  generafng  stations,  o'M)  power  and  electric  light  works.  42  electric 
t-amways,  48  combined  railway  and  lighting  systems,  1,60!)  private 
electricity  plants  and  .53  Government  works.  In  191.5  over  3,050,000 
families  used  electric  light;  and  in  1918  there  were  1.52,000  telephone 
subscribers.  Though  much  progress  has  been  made  in  the  local  pro- 
duction of  apparatus  and  machinery,  it  was  found  necessary  to  import 
I»lant  and  apparatus  valued  at  £800,000  per  annum  during  the  past  few 
years.  The  general  engineering  industry  has  also  made  great  jimgress 
during  the  war.  A  .systematic  survey  of  the  water  power  available  is 
being  made  at  the  instance  of  the  Government,  and  credits  have  been- 
voted  for  carrying  out  the  work  which  will  occupy  two  or  three  years 
to  complete.  There  is  a  considerable  tmount  of  wf  ter  i)ower  avr/ilablo 
and  it  is  anticipated  to  effect  substantir.l  economies  in  coal  and  other 
fuel  by  its  utiHsation. 


G.£).G.    Measuring  Instruments., 

The  G.E.C.  "  M  "  section  catalogue  of  measuring  instnimcnts  and' 
testing  sets,  has  just  been  thoroughly  revised  and  brought  up  to  date,  as 
regards  illustrations,  descriptive  matter  and  prices,  the  latter  beint;- 
subjected  to  an  advance  in  accordance  with  a  slip  inserted  over  the  title 
page.  The  section  is  arranged  in  a  convenient  manner,  and  has  a  well- 
ordered  contents  page,  a  numcriral,  or  catalosuc  number  index,  and  ." 
portion  devoted  to  dimension  drawings  and  another  to  a  general  and 
technical  description.  Only  those  types  have  been  included  which 
experience  has  proved  the  most  suited  to  the  requirements  of  electricpp 
engineers,  central  stations  (with  H.T.,  L.T.  and  C.C.  systems)  and 
general  installation  work.  For  genera!  purposes  very  costly  instrunvents- 
of  scientific  accurecy  are  not  considcreil  absolutely  nccessarv,  but  great 


Fig.  1. 


care  has  been  taken  to  produce  commercially  sound  instruments,  the 
construction  and  accuracy  of  which  in  every  way  comply  with  the 
British  Engineering  Standard  specification. 

The  first  part  of  the  catalogue  is  devoted  to  moving  iron  instruments, 
moving  coil  instruments,  leakage  detectors,  power-fa,ctor  meters,  indicat- 
ing wattmeters,  synchroscopes,  frequency  indicators  and  recording 
voltmeters,  ammeters,  wattmeters  and  combined  recording  instruments. 
Then  follow  portable  instruments  of  all  kinds,  including  the  G.P.C- 
detector  (combined  testing  set),  "  Salford  "  combined  testing  set,  cell- 
testing  voltmeters,  Siimpner  combined  voltmeter  and  wattmeter,  photo- 
meters, transformers,  shunts,  meggers,  lamp-testing  instruments, 
miscellaneous  testing  equipments,  and  portable  recording  instruments.. 
It  will  thus  be  appreciated  that  the  new  section  catalogue  is  particularly.- 


compn-lii-nsive,  aufl  it  is  difficult  to  single  out  any  instnimmts  for  special' 
mention.  We  would,  however,  draw  attention  to  the  "  Pedestal 
pi^ttcm  voltmeters  and  ammeters,  shown  in  Fig.  1.  These  are  specially 
•designed  for  use  under  adverse  conditions,  end  so  that  they  are  not 
damaged  by  any  excessive  current.  They  cr.n  be  obtained  with  either 
gravity  or  spring  control,  p,nd  for  use  on  C.V.  or  A.C.  circuits. 

Fig.  2  shows  the  "  Salford  "  testing  set,  which  has  been  designed  to 
meet  the  requirements  of  a  highly  r.ceurate  and  reliable  standard  of 
minimum  size,  and  weight,  and  of  robust  construction.  The  instrument  s  . 
range  of  usefulness  will  be  gathered  from  the'  fact  that  the  current  ranges 
of  0-0002  ampt  re  to  600  amperes,  and  voltr.ge  ranges  from  0000.5' volt  to- 
60t)  volts  can  be  obtained,  together  with  resistance  measurement.         ., 
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Patents   and    Designs   Bill. 


A  B:11  to  amend  the  Patents  and  Designs  Act  was  introduced  into  the 
House  of  Commons  and  read  a  first  time  on  the  15th  inst.  The  following 
is  an  abstract  of  the  principal  clauses  : — 

I.  For  section  27  of  the  Patents  and  Designs  Act,  1907  (hereinafter 
referred  to  as  the  principal  Act),  the  following  section  shall  be  substi- 
.tut»d. 

"  21. — (1)  Any  person  interested  may  at  any  time  applj'  to  the  Comp- 
troller alleging  in  the  case  of  any  jiatent  that  there  has  been  an  abuse  of 
the  m:inopoly  rights  thereunder  and  asking  for  relief  under  this  section. 

(2)  The  monopoly  rights  under  a  patent  shall  be  deemed  to  have  been 
abused  in  any  of  the  fol'owing  circumstances  : — 

(f()  If  at  any  time  after  the  expiration  of  four  years  from  the  date  of 
the  patent,  the  patented  invention  (being  one  capable  of  being  worked 
in  t!ie  United  Ivngdom).  is  not  being  worked  within  the  United  Kingdom 
on  a  commercial  scale,  and  no  satisfactory  reason  can  be  given. 

Provided  that  if  an  application  is  presented  to  the  Comptroller  on  this 
■.ground,  and  the  Comptroller  is  of  opinion  that  the  time  which  has 
•elapsed  since  the  date  of  the  patent  has  by  reason  of  the  nature  of  the 
invention  or  for  any  other  cause  been  insufficient  to  enable  the  invention 
to  be  worked  within  the  United  Kingdom  on  a  commercial  scale,  the 
Comptroller  may  adjourn  the  application  for  such  period  as  will  in  his 
•opinion  be  sufficient  for  that  purpose. 

(h)  If  the  working  of  the  invention  within  the  United  Kingdom  on  a 
commercial  .scale  is  being  prevented  or  hindered  by  the  importation  from 
•abroad  of  the  pat?nted  art:t'le  by  the  patentee  or  persons  claiming  under 
him,  or  by  persons  directly  or  indirectly  purchasing  from  him,  or  by 
•other  persons  against  whom  the  jiatentee  is  not  taking  or  has  nottaken 
any  proceedings  for  infringement. 

((■)  If  the  demand  for  the  patented  article  in  the  United  Kingdom  is 
not  l)eing  met  to  an  adequate  ext?nt  and  on  reasonable  terms. 

(rf)  If,  by  reason  of  the  refusal  of  the  patentee  to  grant  a  licence  or 
licences  upon  reasonable  terms,  the  trade  or  industry  of  tlie  United 
Kingdom  or  the  trade  of  any  person  or  class  of  persons  trading  in  the 
United  Kingdom,  or  the  establishment  of  any  new  trade  or  industy  in 
the  United  Kingdom,  is  prejudiced,  and  it  is  in  the  public  interest  that 
a  licence  or  licences  should  be  granted. 

(f)  If  any  trade  or  rndustiy  in  the  United  Kingdom,  or  any  person  or 
•class  of  persons  engaged  therein,  is  unfairly  prejudiced  by  the  conditions 
attached  by  the  patentee.,  whether  before  or  after  the  passing  of  this  Act, 
to  the  purchase,  hire,  or  use.of  the  patented  article,  or  to  the  using  or 
-working  of  the  patented  process. 

Provided  that  for  the  puqiose  of  determining  whether  there  hfts  been 
any  abuse  of  the  monopoly  rights  under  a  patent,  it  shall  be  taken  that 
■patents  for  new  inventions  are  granted  not  only  to  encourage  invention. 
but  to  secure  that  new  inventions  shall  so  far  as  possible  be  worked  on  a 
•commercial  scale  in  the  United  Kingdom  without  undue  delay. 

(3)  On  being  satisfied  that  a  case' of  abuse  of  the  monopoly  rights 
under  a  patent  has  been  established,  the  Comptroller  may  exercise  any 
•of  the  following  powers  as  he  may  deem  expedient  in  the  circumstances  : 

(a)  He  may  order  the  patent  to  be  indorsed  with  the  words  "licences 
of  right,"  and  thereupon  the  same  rules  shall  apply  as  are  provided  in 
this  Act  in  respect  of  patents  so  indorsed,  and  an  exercise  by  the  Comp- 
ttroller  of  this  power  shall  entitle  eveiy  existng  licensee  to  apply  to  the 
Comptroller  for  an  order  entitling  him  to  surrender  his  licence  in  exchange 
tto  he  settled  by  the  Comptroller. 

(6)  He  may  order  the  grant  to  the  applicant  of  a  licence  on  such  terms 
as  the  comptroller  may  think  expedient,  including  a  term  precluding  the 
licensee  from  importing  int3  the  United  Kingdom  any  goods  the  impor- 
tation of  which,  if  made  by  per.sons  other  than  the  patentee  or  persons 
claiming  under  him,  would  be  an  infringement  of  the  patent.  A  licensee 
under  this  paragraph  shall  be  ent!t!ed  tj  call  upon  the  patentee  to  take 
^proceedings  to  prevent  infiingement  of  the  patent,  and  if  the  patentee 
refuses,  or  neglects  to  do  so  within  two  months  after  being  so  called  upon, 
the  licensee  may  institute  proceedings  for  infringement  in  his  o^vn  name. 

(c)  If  the  Comptroller  is  satisfied  that  the  invention  is  not  being 
worked  on  a  commercial  scale  within  the  United  Kingdom,  and  is  such 
that  it  cannot  be  so  worked  without  the  expenditure  of  capital  for  the 
raising  of  which  it  will  be  necessarv-  to  rely  on  the  patent  monopoly,  he 
■may,  unless  the  patentee  or  those  claiming  under  him  will  undertake  to 
■find  such  capital,  order  the  grant  to  the  applicant,  or  any  other  jjerson, 
or  to  the  applicant  and  any  other  person  or  persons  jointly,  if  able  and 
willing  to  provide  such  capital,  of  an  exclusive  licence  on  such  tenns  as 
the  Comptroller  may  think  just. 

(rf)  If  the  Comptroller  is  satisfied  that  the  objects  of  this  section  cannot 
be  attained  by  the  exercise  of  any  of  the  foregoing  powers,  he  may  order 
the  patent  to  be  revoked. 

(e)  If  the  Comptroller  is  of  opinion  that  the  objects  of  this  section  will 
be  best  attained  by  making  no  order,  he  may  refuse  the  application. 

(4)  In  settling  the  terms  of  any  such  exclusive  licence  due  regard 
shall  be  had  to  the  risks  undertaken  by  the  licensee  in  providing  the 
capital  and  working  the  invention,  but  subject  thereto  the  licence  shall 
%e  so  framed  as  : 

(o)  to  secure  to  the  patentee  the  maximum  royalty  compatible  with 
the  licensee  working  the  invention  within  the  United  Kingdom  on  a 
-commercial  scale  and  at  a  reasonable  profit ; 

{b)  to  guarantee  to  the  patentee  a  minimum  yearly  svnn  by  way  of 
Toyalty,  if  and  so  far  as  it  is  reasonable  so  to  do  ; 

and  in  addition  to  any  other  powers  expressed  in  the  licence  or  order  the 
Bicence  and  the  order  granting  the  licence  shall  be  made  revocable  at  the 


discretion  of  the  Comptroller  if  the  licensee  fails  to  expend  the  amount 
specified  in  the  licence  as  being  the  amount  which  he  is  able  and  willing 
to  provide  for  the  purpose  of  working  the  invention  on  a  commercial 
scale  within  the  United  Kingdom,  or  if  he  fails  so  to  work  the  invention 
within  the  time  specified  in  the  order. 

(.5)  In  deciding  to  whom  such  an  exclusive  licence  is  to  be  granted  the 
Comptroller  shall,  unless  good  reason  is  shown  to  the  contran,-,  prefer 
an  existing  licensee  to  a  person  having  no  registered  interest  in  the  patent. 

(6)  The  order  granting  an  exclusive  licence  under  this  section  shall 
operate  to  take  away  from  the  patentee  any  right  which  he  may  have  as 
patentee  to  work  or  use  the  invention  and  to  revoke  all  existing  licences. 

(11)  All  orders  of  the  Comptroller  under  this  section  shall  be  subject 
to  appeal  to  the  Court. 

(12)  In  any  ease  where  the  Comptroller  does  not  dismi.ss  an  application 
as  hereinbefore  provided,  and  (a)  if  the  parties  interested  consent,  or 
(b)  if  the  proceedings  require  any  prolonged  examination  of  documents 
or  any  scientific  or  local  investigation  which  cannot  in  the  opinion  of  the 
Comptroller  conveniently  be  made  before  him  ; 

the  Comptroller  may  at  any  time  order  the  whole  proceedings  or  any 
question  or  issue  of  fact  arising  thereunder  to  be  tried  before  an  arbitrator. 

2.  For  section  24  of  the  principal  Act  the  following  section  shall  be 
substituted  : — 

"  24. — (1)  At  any  time  after  the  sealing  of  a  patent  the  Comptroller 
shall,  if  the  patentee  so  requests,  cause  the  patent  to  be  indorsed  with 
the  words  "  licences  of  right,"  and  a  corresponding  entrt'  to  be  made  in 
the  register,  and  thereupon — 

(n)  Any  per.son  shall  at  any  time  thereafter  be  entitled  as  of  right  to  a 
licence- under  the  patent  upon  such  terms  as,  in  default  of  agreement, 
may  be  settled  by  the  Comptroller  on  the  application  of  either  the 
patentee  or  the  applicant. 

Provided  that  any  licence  the  terms  of  which  are  settled  by  agreement 
shall  be  deemed,  unless  otherwise  expressly  provided,  to  include  the 
tenns  and  conditions  specified  in  paragraphs  (c)  and  (d)  of  this  sub- 
section as  if  they  had  been  imposed  by  the  Comptroller  thereunder 

(ft)  In  settling  the  terras  of  any  such  licence  the  Comptroller  shall  be 
guided  by  the  following  considerations  :  (i.)  he  shall,  on  the  other  hand, 
endeavour  to  secure  the  widest  possible  user  of  the  invention  in  the 
United  Kingdom  consistent  with  the  patentee  deriving  a  reasonable 
advantage  from  his  patent  rights  ,  (ii.)  he  shall,  on  the  one  hand,  endea- 
vour to  secure  to  the  patentee  the  maximum  advantage  consistent  with 
the  invention  being  worked  by  the  licensee  at  a  reasonable  profit  in  the 
United  Kingdom  ;  (iii.)  he  shall  also  endeavour  to  secure  equality  cf 
advantage  among  the  several  licensees. 

(c)  Any  such  licence  the  tenns  of  which  are  settled  by  the  Comptroller 
may  be  so  framed  as  to  preclude  the  licensee  from  importing  into  the 
United  Kingdom  any  goods  the  importation  of  which,  if  made  by  persons 
other  than  the  patentee  or  those  claiming  under  him,  would  be  an  in- 
fringement of  the  patent. 

(d)  Every  such  licensee  shall  be  entitled  to  call  upon  a  patentee  to 
take  proceedings  to  prevent  the  infringement  of  the  patent,  and  if  the 
patentee  refuses,  or  neglects  to  do  so  within  two  months  after  being  so 
called  upon,  the  licensee  may  institute  proceedings  in  his  own  name. 

(e)  If  in  any  action  for  infringement  of  a  patent  so  indorsed  the  in- 
fringing defendant  is  ready  and  willing  to  take  a  licence  upon  teims  to 
be  settled  by  the  Comptroller  no  injunction  against  him  shall  be  awarded, 
and  the  amount  recoverable  against  him  by  way  of  damages  (if  any) 
shall  not  exceed  double  the  amount  which  would  have  been  recoverable 
against  him  as  licensee  if  the  licence  had  been  dated  prior  to  the  earliest 
infringement. 

Provided  that  this  paragraph  shall  not  apply  where  the  infringement 
consists  of  the  importaticn  of  infringing  goods. 

(/)  The  renewal  fees  payable  by  the  patentee  of  a  patent  so  indorsed 
shall  as  from  the  date  of  the  indorsement  be  one  moiety  only  of  the  fees 
which  would  otherwise  have  been  payable. 

(3)  Any  person  alleging  that  a  request  under  this  section  has  been 
made  contrary  to  some  contract  in  which  he  is  interested  may  apply  to 
the  Comptroller  within  the  prescribed  time,  and  the  Comptroller,  if 
satisfied  of  the  truth  of  such  allegation,  shall  refuse  to  indorse  the  patent 
pursuant  to  the  request  or  shall  cause  the  indorsement,  if  already  made, 
to  be  cancelled. 

3.  After  section  27  of  the  principal  Act  the  following  section  shall  be 
in.serted  : — 

'■  27.4.  Any  order  for  the  grant  of  a  licence  under  this  Act  shall,  with- 
out prejudice  to  any  other  method  of  enforcement,  operate  as  if  it  were 
embodied  in  a  deed  granting  a  licence  executed  by  the  patentee  and  all 
other  necessary  parties." 

4.  For  paragraph  (6)  of  sub-section  (1)  section  11  of  the  principal  Act, 
which  relates  to  the  opposition  to  grants  of  patents,  the  following  para- 
graphs shall  be  substituted  : — 

'■  (6)  That  the  invention  has  been  published  in  any  complete  speci- 
fication or  in  any  jirovisional  specification  followed  by  a  complete  spec- 
fication  deposited  pursuant  to  any  application  made  in  the  United 
Kingdom  within  50  years  next  before  the  date  of  the  application  for  the 
patent  the  grant  of  which  is  being  o])po.sed,  or  in  any  document  (other 
than  a  British  specification)  published  in  the  Uniteil  Kingdom  prior  to 
the  application  ;  or 

'■  (bb)  that  the  invention  has  been  claimed  in  any  complete  specifica- 
t  on  for  a  British  patent  which  though  not  published  at  the  date  of  the 
application  for  a  jiatent  the  grant  of  which  is  opposed  will  be  of  prior 
date  to  such  patent :   or  " 

and  after  paragraph  (d)  of  the  same  sub-section  the  following  paragraph 
shall  be  inserted  : — 

"  (c)  That  in  the  case  of  an  application  under  sect-on  91  of  this  Act 
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a  specification  describes  or  claims  an  invention  other  than  Uiat  for  which 
protection  has  been  applied  for  in  a  foreign  State  or  British  possession 
and  that  such  other  invention  forms  the  subject  of  an  apjilication  made 
by  the  opponent  in  the  inter\-al  between  the  leaving  of  the  ap])lication 
in  the  foreign  State  or  British  possession  and  the  leaving  of  the  appli- 
cation in  the  United  Kingdom." 

5.  Amends  section  12  of  principal  Act  as  to  grant  and  sealing  of 
patents. 

6. — (1)  The  t?rm  limiting  the  duration  of  patents  shall  be  increased 
from  14  to  16  years. 

(2)  Any  jjatent  the  original  tenn  of  which  had  not  expired  at  the  date 
of  the  commencement  of  this  Act  shall  have  effect  as  if  the  term  men- 
tioned therein  was  16  years  instead  of  14  years,  subject  to  the  followmg 
conditions  : — • 

(a)  Any  licence  existing  at  that  date  which  has  been  granted  for  the 
term  of  patent  shall  be  treated  as  having  been  granted  for  the  term  as  so 
extended  if  the  licensee  so  desires  ; 

(h)  If  the  patent  would  apart  from  this  section  have  expired  on  or 
before  the  first  day  of  .January,  1920,  the  patent  shall  during  the  period 
of  extension  be  subject  to  all  the  provisions  by  this  Act  substituted  for 
section  24  of  the  principal  Act  (except  sub-section  (5)  thereof)  as  if  the 
patent  had  been  endorsed  "licences  as  of  right." 

7. — (1)  At  the  end  of  sub-section  (1)  of  section  18  of  the  principal  Act 
which  relates  to  the  extension  of  the  term  of  a  patent,  the  following 
proviso  shall  be  inserted  : — 

"Provided  that  the  court  may  in  its  discretion  extend  such  period 
within  which  such  a  petition  may  be  presented." 

(2)  At  the  end  of  sub-section  (4)  of  the  same  section  there  shall  be 
inserted  the  words  "  including  in  particular  any  loss  or  damage  which 
n'ay  have  been  occasioned  to  the  patentee,  as  such,  by  reason  of  hos- 
tilities between  His  .Majesty  and  any  foreign  State,  except  in  cases  where 
the  patentee  is  the  subject  of  any  such  foreign  State." 

(3)  In  sub-section  (5)  of  the  same  section,  for  the  words  "  for  a  further 
term  not  exceeding  seven  years,  or,  in  exceptional  cases,  14  years,"  there 
shall  be  substituted  the  words  "for  a  further  term  not  exceeding  five 
years,  or,  in  exceptional  cases,  10  years." 

8.  At  the  end  of  section  29  of  the  principal  Act  the  following  words 
shall  be  inserted  : — 

"  And  the  terms  of  any  agreement  or  licence  concluded  between  the 
inventor  or  patentee  and  any  person  other  than  a  Government  Depart- 
ment, shall  be  inoperative  .so  far  as  concerns  the  making  use  or  exercise 
of  the  invention  for  the  service  of  the  Crown. 

"  Provided  further,  that  where  an  invention  which  is  the  subject  of 
any  patent  has,  before  the  date  of  the  patent,  been  duly  recorded  in  a 
document  by,  or  tried  by  on  behalf  of,  any  Government  Department, 
such  invention  not  having  been  communicated  directly  or  indirectly  by 
the  applicant  for  the  patent  or  the  patentee,  any  Government  Depart- 
ment, or  such  of  their  agents,  contractors,  or  others,  as  may  be  author- 
ised in  writing  by  them,  may  make,  use  and  exercise  the  invention  so 
recorded  or  tried,  for  the  service  of  the  Crown,  free  of  any  royalty  or 
other  payment  to  the  patentee,  notwithstanding  the  existence  of  the 
patent.  If  in  the  opinion  of  the  Department  the  disclosure  to  the 
applicant  or  the  patentee,  as  the  case  may  be,  of  the  document  recording 
the  invention,  or  the  evidence  of  the  trial  thereof,  if  required,  would  be 
detrimental  to  the  public  interest,  it  may  be  made  confidentially  to 
Counsel  on  behalf  of  the  applicant  or  patentee,  or  to  any  independent 
expert  mutually  agreed  upon." 

9.  After  section  32  of  the  principal  Act  the  following  section  shall  be 
inserted  : — • 

"  32a.  K  the  Court  in  any  action  for  infringement  of  a  patent  finds 
that  any  one  or  more  of  the  claims  in  the  specification,  in  respect  to  its 
discretion  as  to  costs  and  to  such  terms  as  to  amendments  as  it  may 
deem  desirable,  grant  relief  in  respect  of  any  of  such  claims  which  are 
infringed  without  regard  to  the  invalidity  of  any  other  claim  in  the 
specification." 

10.  In  section  34  of  the  principal  Act,  which  relates  to  actions  for 
infringement  of  a  patent,  after  the  words,  "infringement  of  a  patent  '^ 
there  shall  be  inserted  the  words  "  the  plaintiff  shall  be  entitled  to  relief 
by  way  of  injunction  and  damages  but  not  to  an  account  of  profits,  but 
subject  as  aforesaid." 

11. — (1)  After  .section  38  of  the  principal  Act  the  following  .section 
shall  be  inserted  : — 

"  38.\. — (1)  In  the  case  of  inventions  relating  to  substances  prepared 
or  produced  by  chemical  processes  or  intended  for  food  or  medicine,  the 
specification  shall  not  include  claims  for  the  substance  itself,  except 
wh?n  prepared  or  produced  by  the  special  methods  or  jirocesses  of  manu- 
facture described  and  ciainied  or  by  their  obvious  chemical  equivalents. 
Provided  that  in  an  action  for  infringement  of  a  patent  where  the  in- 
vention relates  to  the  ))roduction  of  a  new  substance,  any  substance  of 
the  same  chemical  composition  and  con.stitution  shall  in  the  alwence  of 
Iiroof  to  the  contrary  be  deemed  to  have  Ijeen  produced  by  the  jja tented 
j)rocess." 

13.— (1)  At  the  end  of  sub-section  (2)  of  section  41  of  the  principal 
Act  (as  to  anticipation),  the  following  proviso  shall  be  added  : — 

"Provided  that  the  protection  afforded  by  this  sub-section  shall  not 
extend  to  a  patentee  who  has  ccjmmercially  worked  his  invention  in  the 
United  Kingdom  for  more  than  six  months  prior  to  .such  publication  as 
aforesaid." 

(2)  This  section  shall  not  apply  in  the  case  of  patents  granted  before 
the  pa.ssing  of  this  Act. 

The  Bill  also  deals  with  the  registration  of  designs,  of  assignmentsand 
for  the  registration  of  patent  agents,  &c.  There  are  also  several  minor 
amendments  of  the  principal  Act. 


An  Electrical  Dust  Bellows. 

We  have  received  from  the    ■  Z"  Electric  Lamp  Mfg.  Company,  Ltd., 
an  account  of  their  electrical  dust  bellows,  which  is  illustrated  below. 
This  type  of  article  has  been  very  difficult  to  obtain  during  the  war,  but 
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it  is  hoped  that  regular  supplies  will  now  be  available.  The  device  is 
specially  useful  for  blowing  dust  out  of  motors  and  dynamos  and  other 
inaccessible  parts  of  electrical  apparatus.  Being  made  entirely  of  wood, 
there  is  no  possible  chance  of  shorts  occurring. 


The  "Railodok"  Electrically  Operated 
Freight  Truck. 

The  "  Railodok  "  truck,  of  which  we  have  received  particulars  from 
Industrial  Appliances,  Ltd.,  is  stated  to  be  an  essentially  British  pro- 
duct'on,  with  several  special  features  in  design  and  construction.  The 
track  is  supplied  for  loads  of  2  tons,  1  ton  and  5  cwt.  Among  other 
features  may  be  mentioned  :  Two  motor  drive  and  solid  drive  from  motor 
to  wheel  through  wonus  and  worm-gear,  no  differential  gear,  automatic 
braking  from  driver's  seat,  and  brakes  interlocked  by  electrical  con- 
trollers, interchangeability  of  traction  parts,  detachable  r  ms  on  wheels 
(which  can  be  removed  complete  in  one  minute),  four-wheel  steering, 
specially  designed  loading  platform  and  tractor  attachments  enabling 
trailers  to  be  easily  attached,  &e.  It  is  claimed  that  any  intelligent 
labourer  or  porter  can  become  proficient  in  the  simple  movements  of 
these  tracks  involved  in  control  and  steering  within  an  hour,  and  in  many 
classes  of  work  there  are  considerable  opportunities  for  their  use.  it  being 
claimed  that  one  track  is  equivalent  to  three  or  four  men  as  regards  labouD 
savijig. 


Electricity  (Supply)  Bill. 

On  Tuesday,  Standing  Committee  "  B  "  I'esumed  consideration  of  this 
Bill. 

An  amendment  by  Mr.  Shortt  providing  that  the  Electricity  Com- 
missioners might,  through  a  joint  electricity  authority  or  other  competent 
body, conduct  experiments  for  the  improvements  of  methods  of  electric 
supply,  as  well  as  through  a  district  electricity  board,  vfas  agreed  to.  f 

Mr.  W.  Graham  moved  an  amendment  providing  that  the  Electricity 
Commissioners  might  appoint  more  tlian  one  Advisor^'  Committee. 
Mr.  Shortt  accepted  the  principle  of  the  amendment  and  it  was  adopted 

Mr.  Shortt  a  so  accepted  an  amendment  by  Mr.  Neville  Chamberlain 
providing  that  an  inquirv'  should  always  be  held  when  any  objection 
was  taken  to  the  proposed  delimitation  of  an  electricity  area. 

Considerable  discussion  arose  on  an  amendment,  proposed  by  .Mr. 
Neville  Chamberlain,  to  a  practically  new  clause,  moved  by  the  Home 
Secretary,  in  subst-tut'on  for  clause  5  (constitution  of  District  Electricity 
Boards)"and  ultimately  the  amendment  was  carried  by  1.")  votes  to  10.  i 

The  new  clause  provided  that  the  Electricity  Commissioners  should  have  I 

the  power  to  constitute  separate  electricity  districts;    that  authorised  I 

undertakers,  local  authorities,  large  consumers  of  electricity  and  other  I 

persons  interested  might  submit  schemes  for  the  improvement  of  elec- 
tricity sujjply  ;  that  if  the  scheme  submitted  was  not  a])proved,  or  if 
no  scheme  was  submitted,  the  Commissioners  might  ])ropose  a  scheme 
for  the  constitution  of  the  Joint  Electricity  Board  for  the  district ;  and 
that  the  scheme  might  provide  for  the  establishment  of  a  joint  electricity 
authority  representative  of  authorised  undertakers  within  the  district, 
either  with  or  without  representatives  of  local  authorities  and  other 
persons  interested.  Mr.  Chamberlain's  amendment  provides  that  "if 
objection  is  made  to  inclusion  or  exelusion'from  the  proposed  district 
of  any  ana.  a  local  inquiry  .shall  be  held." 


In  I'ikc  I 'unity.  Mississirn.  many  fiirnilinnscs  and  liuildinps  are 
lighted  elcilrieally,  and  electrical  energy  is  used  for  vaiion-  .iji  imUnral 
purposes.  It  is  reported  that  several  farmers  from  iKlj.iniiiu  .li-iiicts 
have  recently  purchased  fai-ms  and  moved  into  the  Piki-  ( 'muit y  lir<  ause 
of  the  advantages  of  the  electric  service.  A  contract  has  been  made 
with  the  city  of  West  Point  for  electricity  on  a  20-mile  circuit  running 
cast  and  nf>rth,  and  there  will  then  be  an  entire  farming  section  elec- 
trically lighted  and  entirely  linked  with  macadam  road.s. 
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Legal   Intelligence. 

The  Marconi  Arbitration. 

Mr.  Justice  Lawrence  ciiifliulcd  th  ■  taking  of  evitienrc  in  this  case 
on  Ml  nflay. 

In  cross-examination,  Mr.  Brown  said  that  the  objectof  the  Government 
in  erecting  the  stations  was  primarily  strategic,  and  any  commercial 
traffic  that  could  have  been  received  in  diminution  of  the  expenditure 
would  have  been  welcome.  If  the  .stations  had  been  erected  when  the 
war  broke  out  they  woxild  have  been  extremely  useful  for  strategic  pur- 
poses, but  as  they  were  not  then  erected,  and  as  it  would  have  taken 
many  months  before  they  could  be  completed,  it  was  considered  that  it 
would  not  be  in  the  national  interest  to  expedite  the  construction  of  the 
Imperial  wireless  stations.  In  a  rough  estimate  of  the  cost  and  revenue 
of  the  six  stations,  prepared  by  an  official  of  the  Post  Office  in  1911,  the 
working  expenses  were  put  down  at  £48,000,  and  the  staff  at  40  men  per 
station.  The  company  s  estimate  of  180  men  on  a  three-way  station 
was  perfectlv  absurd.  He  was  amazed  at  the  company's  estimate  that 
the  running  of  the  English  station  would  cost  £98,352  a  yeai' — £12,988 
for  the  transmitting  and  £S5,3(i4  for  the  receiving  station.  He  always 
thought  that  wireless  telegraphy  could  compete  with  cable,  but  he  was 
absolutely  convinced  on  those  figures  it  could  not.  If  the  running 
expenses  of  the  six  wireless  stations  were  £531,968  a  year,  wireless  tele- 
graphy could  certainly  not  have  competed  with  the  cables,  and  they 
could  not  have  afforded  to  reduce  the  rate  below  the  cable  rate.  The 
Post  Office  official  who  prepared  the  rough  estimate  of  the  cost  and 
revenue  showed  a  profit  of  £1 78,450.  Witness  said  that  he  was  a  member 
of  the  Imperial  Communications  Committee,  but  he  had  not  appreciated 
that  the  offer  of  1910  was  now  before  the  Government.  He  had  not  said 
that  the  stations  would  not  eventually  pa\  — say  in  20  years. 

In  re-examination.  Mr.  Browii  said  that  he  did  not  think  that  Lord 
Parker's  Committee  "turned  down"  the  Poulscn  system.  Since  the 
date  of  that  report  a  great  advance  had  been  made  with  that  system. 
It  was  now  being  u.sed  at  stations  in  France  and  in  the  United  States. 
He  understood  they  could  work  commc  rcially. 

Mr.  Cyril  E.  Elwell  said  he  had  had  lo"  years'  experience  with  the 
Poulsen  arc  system,  and  he  considered  it  the  be.st  in  existence.  He 
fnnned  the  opinion  in  1912  that  the  Poulsen  arc  was  the  best  system. 

Mr.  E.  H.  SH.-iUGHNES.SY,  staff  engineer  in  tlie  Post  Office  engineering 
department,  sa'd  he  thought  the  Poulsen  p.re  was  at  present  the  best 
known  system  for  wireless  transmission.  The  development  of  the  Poulsen 
arc  had  been  veiy  rapid,  and  large  power  arcs  had  been  constructed  in 
various  parts  of  the  world.  The  arc  system  was  as  good  as  any  spark 
system.  The  alternative  receiving  system  was  perfectly  free  from  any 
patent  in  existence  at  the  end  of  1918,  and  was  as  efficient  as  any  other. 
In  cross-examination  he  admitted  that  the  scheme  for  the  alternative 
wireless  system  was  worked  out  for  the  present  inquiry.  The  Poulsen 
arc  had  been  greatly  improved  since  the  report  of  the  Parker  Committee. 
They  had  tried  to  frame  a  scheme  for  working  the  masts  which  had  been 
put  up  in  this  country  and  in  Egypt,  but  it  had  not  progressed  to  the  trial 
stage.  The  alternative  system  would  be  as  good  as  the  Marconi,  but  he 
would  not  go  beyond  that. 

Mr.  H.  A.  Madoe.  civilian  technical  wireless  telegraphy  expert  at  the 
Admiralty,  said  he  had  been  personally  responsible  for  some  hundreds 
of  Poulsen  stations.  The  Poulsn  arc  system,  if  properly  designed,  was 
more  efficient  than  any  spark  system  that  he  knew  of. 

Mr.  Terrell  here  produced  a  Ip.rgc  sealed  packet  containing  a  secret 
patent,  by  the  use  of  which  the  Admiralty  had  for  u'n"  years  dealt  with 
"  interference."  The  Admiralty's  permission  to  open  it  had  been 
obtained.  The  Admiralty  would  allow  the  document  to  be  disclosed  to 
an  independent  patent  expert  rejjresfnting  the  "  other  s'de." 

Captam  C.  R.  Payne,  R.N.,  sa'd  that  in  September,  1912,  he  saw 
experiments  with  the  Poulsen  system  at  the  Federal  Company's  station 
near  San  Francisco.  They  communicated  with  Honolulu,  a  distance 
of  2,000  miles.  Aft.'rwards  he  went  to  Los  Angeles,  where  he  saw 
experiments  in  duplex  working,  messages  being  received  from  San 
Francisco,  a  distance  of  000  miles,  on  two  separate  receivers.  The 
results  were  very  good.  In  1914  he  was  in  command  of  H.M.S.  "  \'in- 
diotive,"  and  in  November  of  that  year  he  communicated  with  the 
Poulsen  system  from  Madeira  to  Horsea.  a  distance  of  1,800  miles.  The 
signals  were  quite  clear.  On  a  passage  to  Ascension  the  signals  were 
quite  clear  up  to  2,500  miles.  In  1918,  when  he  was  in  commp.,nd  of 
H.M.S.  "  Suffolk,"  at  Vladivostcck,  Press  messages  of  300  words  wen- 
sent  from  Honolulu,  a  distance  of  4.000  miles.  No  difficulty  was  ex- 
perienced in  receiving  the  messages  by  the  Poulsen  system.  In  Jmu^, 
1914.  he  reported  to  the  Admiralty  on  the  results  of  trials  between  the 
spark  and  arc  sets  which  were  fitted  in  H,M,S.  "  Vemon  "  at  Portsmouth. 
The  signals  on  the  arc  were  strong  during  the  day,  whereas  those  on  tlu' 
spark  were  unreadable. 

Comm?.,nder  J.  Somerville,  R..N.,  sa'd  that  direct  communication  was 
arranged  by  the  Poulsen  arc  system  between  H.M.S.  "Eurojia,"  at 
Mudros.  and  the  Admiralty  station  at  Horsea — 1,1)00  mile.*.  Satis- 
factory communication  was  mainta-ned  from  June  12,  1915,  to  December, 
1916.  Fron\  December,  1915,  a  daily  Press  message  was  sent  from 
Horsea  to  the  "  Europa," 

Mr.  F.  R.  Yelland,  officer  in  charge  of  th?  Leafield  wireless  station. 
said  that  he  kept  observation  on  the  working  of  the  wireless  communi- 
cations between  the  Marconi  stations  at  Poldhu  and  CaniaiTon  and 
Madrid  from  May  28  onwards.  Many  messages  had  to  be  re|)eatc-d 
owing  to  at!nos]iheric  disturbances  and  interference  from  other  stations. 
He  made  reports  in  which  he  described  the  service  as  poor,  slow  and  un- 
satisfactory. 


Mr.  James  SwIMBCBNE,  F.R.S.,  one  of  the  consulting  engineers  wh» 
sat  on  the  Parker  Committee,  said  the  Committee  did  not  "  turn  down  " 
thePoulsen  arc.  The  position  was  that  the  Poulsen  are  shown  to  them 
at  Copenhagen  was  not  large  enough  to  do  the  service  for  which  it  was 
wanted.  The  Government  was  anxious  to  make  a  start  with  the  wireless 
chain  at  once,  and  the  Committee  felt  that  they  should  recommend. 
something  that  was  absolutely  at  work.  That  was  the  Marconi  apparatus 
as  used  at  that  date.  They  pointed  out  in  their  report  that  there  were 
several  other  high-frequency  transmitters  coming  along,  particularly 
the  Poulsen  and  the  Goldschmidt,  and  that  either  of  them  might  b» 
developed,  and  that  the  Government  should  be  free  to  use  them  later 
if  they  developed.  The  alternative  system  of  the  (^rown  would  accom- 
pli.sh  the  purpose  for  which  it  was  designed,  and  there  was  nothing  in. 
the  specification  produced  that  would  involve  a  Marconi  patent. 

Sir  William  Peat  sa'd  that  a  10  years  life  was  all  that  a  purchaser 
woiild  give  for  the  royalties  if  things  had  been  in  working  order. 

The  evidence  for  the  Crown  was  concluded,  and  M.  Emile  GiB-irdeau, 
radio-engineer  to  the  French  Government,  gave  evidence  for  the  company 
to  the  effect  that  the  Poulsen  arc  system  had  not  been  a  success  at 
stations  in  France  where  it  had  been  installed.  By  changing  or  improv- 
ing some  of  the  apparatus  originally  installed,  better  results  bad  been 
obtained.  Veiy  little  was  Icftof  the  original  design.  Ncitherthe  French 
Navy  nor  the  French  War  Office  had  been  satisfied  with  the  Poulsen  arc 
system.  For  commercial  work  the  high-frequency  alternator  machines 
were  better.  The  Marconi  system  was  the  only  one  which  had  given 
good  and  trustworthy  results  for  commercial  use. 

Mr.  Godfrey  Isaacs  .said  that  the  company  had  no  special  stations  to 
carry  on  the  Spanish  service.  All  preparations  were  being  made  for  the 
erection  of  such  stations.  The  company  had  had  considerable  difficulty 
with  the  staff  in  Spain,  and,  in  consequence,  they  had  not  made  any 
attempt  to  encourage  the  service. 

The  Attorney-General  addressed  his  Lordship  on  behalf  of  the 
Crown,  and  said  the  matter  must  be  decided  on  the  facts  disclosed.  He 
contended  [that  the  estimate  of  the  Crown  would  be  preferable  to  the 
estimate,  orcitherof  the  estimates,  put  foiward  by  the  Marccni  Crmpany. 
The  Marconi  Company  assumed  that  wireless  telegraphy  would  attract 
33A,  per  cent,  of  the  cable  traffic  immediately  the  wireless  chain  of  stations 
was  established.  That  was  an  unfounded  assumption  and  it  rested  on 
the  most  sanguine  personal  view  of  Mr.  Godfrey  Isaacs,  based  on  a  very, 
shadowy  foundation.  Again,  it  was  manifestly  unfair  to  depend  on  the 
war  years  as  the  data  years  for  the  calculation  of  the  claim.  Nor  was 
there  any  foundation  for  the  assumption  that  the  traffic  would  show  a 
cumulative  increase  of  10  per  cent,  per  annum.  Dealing  with  the 
value  of  the  Marconi  patents,  the  Attorney-General  said  that  it  was 
idle  to  suggest  in  these  days  that  wireless  telegraphy  and  the  Marconi 
Company  were  synonymous.  The  basic  principles  of  wireless  telegraphy 
were  public  property,  and  it  was  the  view  of  the  Post  Office  and  of  the 
Admiralty  that  after  10  years'  experience  they  could  have  done  as  well 
as  the  Marconi  Company. 

Sir  Edward  Carson  said  that  the  Government  had  deliberately 
broken  the  contract  for  their  own  reasons.  The  Post  Office  seemed  to 
have  been  doing  their  best  to  ruin  the  Marconi  Company,  but  the  result; 
of  the  inquiry  showed  that  the  company  was  in  a  stronger  position  with 
regard  to  other  wireless  systems  than  it  was  when  the  contract  was 
made.  Tlier'  wis  indispitabl;  evidence  o:  the  en.rmojs  expansion  of 
the  Co'npany's  operations. 

On  the  conclusion  of  Sir  Edward's  address,  his  Lordship  said  he 
would  take  time  to  consider  his  award. 


Crown's  Unsuccessful  Claim  Against  Electrical  Company. 

In  the  King's  Bench  Division  on  the  21st  inst.  the  .•Vttorncy-Giinera! 
0  1  behalf  of  the  Crown  asked  for  a  declaraticn  that  the  i.ssue  by  the 
South  Wales  Electrical  Distribution  Company  of  half-yearly  deferred 
warrants  to  the  holders  of  their  5  per  cent,  debenture  stock  were  liable 
for  duty  under  sec.  8  of  the  Finance  Act.  1899. 

The  Attorney-Gener.al  (Sir  Gordon  Hewart,  K.C.).  with  whcm  were 
Mr.  T.  H.  Parr  and  Mr.  R.  P.  Hills,  said  that  the  company,  instead  of 
paying  the  half-yearly  interest  on  their  £200,000  of  5  per  cent.  Debenture 
Stock  in  cash,  had  for  a  period  of  about  10  years  issued  every  half-year 
what  were  called  deferred  warrants  for  the  amount  of  the  interest,  less 
income  tax.  the  warrants  themselves  carrying  5  per  cent,  interest.  The 
question  was  whether  these  issues  were  issues  of  loan  capital  with  n  the 
meaning  of  the  .section,  which  =aid  that  loan  capital  meant  delxnture 
stock  "  or  funded  debt  by  whatever  name  known,  or  any  capital  raised 
by  any  comjiany  formed  or  established  in  the  L'nited  K'ngdcm,  which 
i.s  borrowable  or  as  the  character  of  borrowed  money."  The  company 
were  incorjiorated  by  private  Act  in  1900  and  by  their  1906  Act  took 
])ower  to  create  Prior  Lien  Debenture  Stock  and  in  the  evmt  of  do'ng  so 
to  satisfy  the  interest  upon  the  £200,000  Debenture  Stock  for  a  period 
of  years  by  the  issue  of  half-yearly  deferred  warrants  payalile  out  of  the 
first  available  funds  of  the  company,  subject  to  prior  charges  Tlie 
Prior  Lien  Stock  was  in  fact  issued,  and  from  Jan.  1.  1906,  to  .Ian.  I. 
1916,  no  interest  was  paid  in  ea.sh  upon  the  5  per  cent.  Debenture  Stock, 
the  deferred  warrants  being  issued  instead.  Each  w:'.rrant  was  stamped 
with  a  ])cnny  stamp  and  no  stamp  duty,  except  that  had  Ictn  paid 
ui)on  them.     The  amount  in  question  was  considerable,  about  £95,000. 

Jlr.  Holman  Gregory  said  that  for  some  years  down  to  1917  the 
({uestion  had  caiused  the  company  a  good  deal  of  trouble,  as  they  were 
being  pressed  to  pay  duty  upon  the  warrants  as  marketable  securities 
iinder  sec.  4  of  the  Act.  They  struggled  against  that,  and  then  in  1918 
it  was  suggested  that  they  came  under  sec.  8.  It  was  rather  interesting 
to  notice  that  as  mnrketablc  seruritiis  the  warrants  would  have  been 
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excepted  under  sec.  8.  The  company  were  a  statutoiy  company  with 
limited  issuing  and  borrowing  powers.  They  wei-e  the  pioneer  electrical 
company  in  .South  Wales,  and,  as  often  happened  with  pioneers,  they  did 
not  succeed,  and  were  unable  to  proceed  with  their  works.  In  190() 
they  borrowed  £200,000  on  mortgage  and  wanted  to  borrow  £500,000 
on  mortgage,  but  could  not  unless  the  holders  of  the  fonner  agreed  that 
the  £500,000  should  be  a  prior  charge  both  as  to  capital  and  interest. 
The  holders  of  the  £200,000  Debenture  Stock  agreed  not  to  ask  for  their 
interest  in  cash  for  3  years,  a  period  which  was  subsequentlj-  extended. 
Counsel  submitted  that  this  did  not  increase  the  company's  capital, 
was  not  a  loan,  and  created  no  new  liability. 

His  Lordship,  giving  judgment,  said  it  seemed  to  him  that  what  had 
happened  was  merely  to  give  an  acknowledgment  of  intei'est  unpaid, 
leaving  the  remedy  for  it  exactly  where  it  was,  but  adding  the  obligation 
to  pay  the  interest.  That,  in  his  opinion,  did  not  mean  that  it  became 
funded  debt,  but  that  the  stock-holder  was  given  a  warrant  to  .show 
what  his  rights  were.  On  tlip  whole  he  came  tn  the  conclusion  that 
judgment  must  be  for  defonilaiits  with  costs. 


Patent   Hecord. 


SPECIFICATIONS  PUBLISHED. 

The  loltowing  abstract  trom  some  ol  the  spectficalions  recently  published  have  been 
tptcially  compiled  by  Messrs.  Mewburn,  Ellis  &  Co.,  Chartered  Patent  Agents, 
70  and  T2,  Chancery-lane.  London.  W.C. 

Whenever  the  date  applied  lor  differs  tram  the  date  on  which  the  application  was  lodged 
ct  the  Patent  OtHce  the  tormer  is  liven  in  brackeis  alter  the  title. 

1917  Specifications. 
118,613  Smits.  Electric  heating  element.  (20  8,17.) 
120.030  Bdckman.     Electric  induction  furnaces.     (12  10  17. i 

120.197  A'JTOMATic  Telephone  Mfg.  Co.     Automatic  telephone  systems.     (13  10  17,1 
128.231  Mazza.     System  of  telephony.     (27  2  17.) 
128.234  Ghvlls  &  Heape.     Electric  arc  lamps.     (4  4  17.) 
128.236  Barr  &  Stroud.     Mechanical  and  electric  relays.     (10  5  17.) 
128.241  Villeplee.     (A.L.O.  Fauchon.)     Electric  gun  or  apparatus  for  propelling  pro- 
jectiles.    (S  8  16.) 
128.254  Latour.     Electromagnetic  vibratory  or  oscillatory  apparatus.     (3/7/17.) 
128.306  MiDGLEY  &  Vandervell  &  Co.    Starting  magnetos  for  internal-combustion 

engines.     (28  7  17.) 
128.316  Antonoff.     EleOric  batteries.     (18;  17.)     (Cognate  application  3,660/18.) 
128,330  Lo-Thermo  Patents.  Ltd..  Longbottom  &  Greenhaloh.     Dynamo-electric 

machinery.     (5  3  18.) 
128.332  Jacxsdn.  Mellersh.     (Burgess  Battery  Co.)     Dry  electric  batteries  and  the 

method  of  making  the  same.     (19  3/18.) 
128,338  WC0DH0U3E.     Automatic  delayed  action  electric  switches.     (4  5  18.) 
128.342  Heap.     Electric  relays  or  switching  devices.     (14  5  18.1 
128,344  Oldham  &  Oldham.     Miners'  safety  and  other  electric  lamps.     ( 15  5  18.) 
128.359  Tucker.     Electric  awitches.     (12  6  18.) 
128,383  Lea.     Continuous  electromagnetic  wave  syntonisers.     (18  6  18.1 

Relates  to  a  device  for  measuring  the  lengths  of  electromagnetic  waves  and  com- 
prises a  thermionic  valve,  the  filament  heating  battery  of  which  has  its  positive  end 
connected  through  a  resistance  to  the  cathode  of  the  valve  and  through  the  inductance 
of  a  tunable  circuit  to  the  anode,  the  grid  of  the  valve  being  reactively  coupled  with 
tlie  said  inductance. 
128,386  Peto.     Electric  storage  batteries  or  accumulators.     (18  6,18,) 
128.394  Mortdn.     Process  of  and  apparatus  for  electric  welding.     (19  6  18.) 
128.410  Patterson.     Electrical  heating  and  cooking  apparatus.    (25  6  18.) 
128,420  Mojsay  &  Mossay  &  Co.     Electrically-Opelled  vehicles.     (2  .'  18.) 
123.431  Boothroyd  &  Callender's  Ca3le  &  Construction  Co.     Fixing  and  sup- 

p;rtin?  devices  for  tubes,  electric  wires,  and  the  like.     (12  7  18.) 
128.434  B.T--H.  C  J      (G.ECo.)     Electric  locomotives  or  cars.     (15  7  18.) 
128.436  Mar-^s.     (Stua  t,  a,  T.)     Electrolytic  cells.     (17  7/18.1 

123,443  Jac<soh.  Mellersh.     (Waterhouse  &  Prince.)     Apparatus  for  electrically  con- 
trolling air-brakes.     124  7  18.) 

128.458  FuLLE.^  AccuviuLATOR  Co.  &  Welch.     Vents  for  electric  accumulators.  (17/8,18) 

123.459  Breeze  &  West  &  Co.     Vibrating  decelerating  relays  for  controlling  electric 
motors.    (20  3  18.1 

128,463  Hyde.     Means  to  be  employed  in  the  electric  welding  of  iron  or  steel,  or  alloys 

-therezif.     (27  3  18.) 
1128.471  Price.     Instruments  for  testing  batteries,  accumulators,  motor  dynamos,  or 

other  electrical  apparatus.     (12,9/18.) 

APPLICATIONS  FOR  PATENTS, 

NonfE, — Namis  within  parentheses  are  those  ol  communicators  ol  inn  entions. 

May  30. 
13.697  Harmer.     Permutation   switchlock    for   connecting   or    disconnecting   electric 
currents. 

13.738  Automatic  Telephone   Mfg.,   Co.    Automatic  or  semi-automatic   telephone 

systems. 

13.739  Automatic  Telephone  Mfg..  Co.    Telephone  and  telegraph  systems. 
13.751  OuAiM.     Electric  radiators. 

13,773  Relay  Automatic  Telep.hone  Co.,  Bryant  &  Johnson  &  Ward.    Telephone 

systems. 

May  31.  1919. 
13.795  Chamtles.     Insulators  for  overhead  telegraph,  telephone.  &c.,  wires. 
13.812  Norton.     Electrical  generators. 
13.855  Wheeler.    Incandescent  lamp  holders. 
13,857  Stirling  Telephone  &  Electric  Co.,  &  Cohen.     Electro-magnetic  timing  or 

time-lag  device. 

June  2,  1919. 
13,884  RiCARoo.    Generating  sets, 

13.909  Roc.HFOR-^.     Electrical  illumination  for  theatres.  &c. 
13.954  SrERLiNG  Telephone.  &c..  Co.     Automatic  telephone  systems. 
13.965  Skmssonow.    Transforming  alternating  current  into  continuous  current. 
13.968  C4ILDS.     Electric  .signal  devices. 

13.997  Fairless.     Electric  lamp  fittings. 

13.998  Bowman.    Cable  splices. 

June  4.  1919. 
14.029  Sue  lOsTAWER.     Electric  turbine. 
14,033  B.?:ti5H    Insulated  &   Helsby  Cables  &   Lewis.     Impregnation  of  cables, 

fibrous  material,  &c. 
14.062  MEu.-iiER.     Electric  ironing,  choking,  Stc..  apparatus.     (4'6,'I8.  France.) 
14,068  Turner.     Electric  relays.  &c. 

14.071  B  jlpitt  &  Ds.MHOLM.     Brush  holders  for  electric  machines.  , 
14.037  S :  :;TT-TAGGAitj..     Vacuum-tube  detector,  &c..  of  wireless  waves. 
14.110  R;-.hesf,-jso.     Smtches 
14.163  RippiNoiLLE.     Fittings  for  metallic  conduits. 
14.167  Ironclad  S//itchgear  Co.  &  Morgan.     Fuse  holders. 
14,163  IRONC'-AO  Satitchgear  Co.  &  Morgan.    Switches. 

14.191  Murray.     Telephone  receivers. 

14.192  Bar.'ielo  &  Wild.     Electric  furnaces. 


Gommercial  Topics. 

The  Australian  Trade. 

It  is  announced  tliat  the  order  recently  made  in  Australia,  laying  down 
the  conditions  under  which  rubber-covered  wire  may  be  imported  into 
the  Commonwealth,  will  not  come  into  operation  mitil  the  1st  Jan.,  1920, 

A  subscriber  informs  us  that  he  has  received  a  communication  from 
one  of  his  Australian  friends  asking  for  prices  and  paiiiculars  of  all  the 
parts  necessary  to  build  up  watt-hour  meters.  It  is  stated  that,  owing 
to  the  rapid  development  of  the  electrical  trades  in  Australia  and  the 
desire  to  introduce  new  manufactures,  it  will  no  longer  be  possible  to 
export  complete  meters  to  advantage,  but  the  parts  may  beexjjort;d  and 
asseinbl'.^d  in  Austr.",lia. 

Another  aspect  of  the  Australian  trade  connection  is  set  out  in  a  recent 
letter  from  New  Zealand,  which  stated  that,  in  spite  of  a  jueference  for 
British  goods  of  12i  per  cent,  in  the  duty,  American  hardware  had  been 
selling  there  cheaper  than  British  descriptions,  and  that  the  United 
States  have  dropped  some  metal  manufactures  as  much  as  33.^  per  cent. 
The  correspondent  thinks  that  "  in  view  of  the  competition  by  the 
United  States  and  Japan,  Great  Britain,  in  order  to  regain  her  lost  trade, 
must  make  a  wholesale  reduction  in  prices.  " 

Trade  with  Czecho-Slovakia. 

H.JI.  Representative  at  Prague  desires  to  obtain  catalogues  of  British 
export  firms  who  are  anxious  to  open  up  trade  with  Czecho-Slovakia. 
The  catalogues  should  be  printed,  if  possible,  in  the  Czech  language,  or 
in  French  or  German.  Firms  should  forward  the  catalogues  to  H.M. 
Charge  d" Affaires,  British  Legation,  Prague. 

British  firms  who  desire  to  establish  an  export  trade  with  the  Republic 
of  Czecho-Slovakia  are  advised  by  H.M.  Minister  at  Prague  to  send  out 
at  an  early  date  fiUly  qualified  representatives.  Englishmen  knowing  the 
Czech  language  are  hardly  likely  to  be  available,  but  the  representatives 
should  at  lea^t  have  a  knowledge  of  German.  It  is  the  exception  to  find 
business  people  in  Czecho-Slovakia  who  can  speak  French,  though  a  few 
of  them  know  English.  About  one-third  of  the  population  is  German 
speaking.  Some  important  requirements  will  be  copper,  nickel,  tin, 
zinc,  rubber,  machine  tools,  te.\tile  machinery,  hardware,  telephone  and 
telegraph  instruments,  electric  motors  and  dynamos,  chemicals,  &c. 

*  *         *         * 
Electrical  Supplies  for  Peru. 

British  I'll  ctnral  liculs  have  hitherto  proved  very  popular  in  Peru.  So 
far  only  .\iu  'ricr.ii.  Bii*ish  and  German  manufacturers  have  been  avail- 
able in  the  country,  but  now  the  market  should  become  wider  as  motive- 
power  becomes  more  available,  and  as  British  manufacturers  and  ex- 
porters will  have  less  competition,  there  should  be  greater  opportunities 
for  development.  Where  water-power  is  not  available,  internal-com- 
bustion engines  are  used.  Wood,  coal  and  petrol  are  all  more  expensive 
in  Pent  than  oil.  In  some  instances  oil  is  burned  underneath  steam 
boilers.  There  should  now  be  a  market  for  electric  motors  and  gene- 
rators, accessories,  batteries,  carbons,  fans,  ventilators,  insulators, 
lamps,  meters  ,  telegraph  and  telephone  apparatus,  wire  and  cable, 
electric  light  fixtures,  bells,  &c.  In  1913  Germany  mcreased  the  value  of 
its  electrical  trarle  from  £12,6,55  to  £14,423,  and  the  United  States  from 
f9,.o38  to  £25.226,  the  tride  of  the  United  Kingdom  only  advanced  from 
£699  t)  £1,S47. 

*  *         *         * 

The  Chinese  Market. 

A  luncheon  was  recently  given  by  Sir  Algernon  Firth,  a  Member  of  the 
Federation  of  British  Industries,  to  His  Excellency  Liang  Chi-Chao  and 
the  Members  of  his  Mission,  and  in  reply  to  the  toast  of  his  health  His 
Excellency  enlarged  upon  the  great  possibilities  that  await  Britisli 
industrial  enterprise  in  China  in  co-operation  with  the  Chinese  them- 
selves. The  enormous  resources  of  China  in  raw  material  offered  an 
illimitable  field  for  development,  but  he  considered  that  with  the  vast 
changes  in  trade  and  transport  conditions  throughout  the  world  brought 
about  by  the  war,  the  obvious  solutions  lay  in  working  up  these  raw 
mat?rial"s  as  far  as  possible  in  China  itself.  The  desirabihty  of  such  an 
economic  policy  has  been  quickly  recognised  by  the  Japanese,  who  at  a 
time  when  Great  Britain  had  lier  hands  tied"  in  Europe  neglected  no 
opportunity  to  establish  industrial  enterprises  through  the  Republic, 
The  Chinese  had  awakened  to  a  realisation  that  foreign  assistance  was 
necessary  tn  her  social  and  economic  well-being.  They  would  Ix-  inclined 
particularly  to  welcome  British  co-operation  during  the  jieriod  of  their 
countiy's  regeneration,  for  the  name  of  Great  Britain  stood  for  efficiency 
and  integrity,  and  in  no  circumstances  implied  a  sinister  political  pro- 
gramnu'.  Therefore  he  hoped  British  enterprise  would  bestir  itself  and 
take  a  hand  in  the  industrial  development  of  China.  It  was,  however, 
of  the  greatest  import.ince  to  act  without  delay. 

Some  corrobjration  of  the  above  statements  may  be  obtained  from  a 
recent  report  on  the  trade  of  the  Port  of  Foochow,  which  states  that  the 
quest'im  whether  British  trade  will  be  able  to  recover  the  position  which 
it  has  lost  during  the  past  five  years  will  depend  to  a  great  extent  on 
industrial  conditions  in  the  United  Kingdom.  Japan  has  naturally 
taken  full  advantage  of  the  op|)ortunity  offered  her  by  the  war  to  extend 
her  trade  in  every  possible  ilirection,  and  her  merchants  have  not  only 
been  able  to  replace  enemy  goods  with  .Japanese  wares,  but  have  also 
cut  very  largely  into  our  own  trade.  The  .Japanese  imjiort  trade  has 
an  advantage  in  being  handled  and  energetically  pushed  by  Jajjanesc 
merchants.  Local  British  firms  are  not  prepared  to  grant  the  long 
credits  required  by  the  native  retailer,  and  recently  a  large  order  for 
British  machinery  was  given  by  a  local  Chinese  company  to  a  Japanese 
firm  because  the  jatteragreed  to  payment  in  instalmentsover  three  years 
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Electricity  Supply. 


Leeds  electricity  department  has  granted  an  additional  5i?.  a  week 
un  war  wages  to  unskilled  men  employed  in  cable  laying. 

There  was  a  profit  of  £S95  on  the  working  of  the  Walsall  electricity 
d  ■•jjartment  for  the  year  ended  March  last.  The  accounts  were  approved 
b\  the  Council  last  week. 

An  inquiry  has  been  held  into  the  application  of  Walthamstow  Urban 
'Council  for'sanction  to  borrow  £32,975  for  a  3,000-3,500  kw.  turbo- 
alternator,  condensing  plant,  pipework,  &c.,  for  the  electricity  works. 

The  shareholders  of  the  Skibbekeen  Gas  Company  have  passed  a 
re.solution  empowering  thf  directors  to  extend  their  company's  operations 
s  J  as  to  include  the  supply  of  electricity. 

CoxHOE  Parish  Council  has  instructed  Mr.  Widdas,  engineer  of  the 
Trimdon  Grange  and  Kelloe  Collieries,  to  prepare  an  electric  lighting 
scheme  for  Coxhoe,  Kelloe  and  Cas.sop  parishes. 

WoLVEKH.^MPTON  Corporation  has  made  an  agreement  with  the 
.Midland  Electric  Corporation  for  Power  Distribution  to  take  over  the 
whole  of  the  electric  supply  in  the  Heath  Town  district. 

Owing  to  the  increased  price  of  coal  and  other  increased  costs  Radcliffe 
Council  has  advanced  the  price  of  electricit}'  by  75  per  cent,  over  1914 
.rates  for  private  lighting,  85  per  cent,  for  powe-r  and  50  per  cent,  tramways. 

For  the  past  year  there  was  a  deficit  on  the  Heywood  electricity  de- 
ll)artment  of  £291,  comjiared  with  £742  in  1917-18.  The  income  in- 
crea-sed  by  £1,571,  but  there  have  beesii  greatly  increased  costs  of  pro- 
duction.    On  the  tramways  department  the  profit  was  £944 

The  past  year's  revenue  of  the  Stalybridge.  Hydi .  Mo^sl,  y  and  Dukin- 
H-'ld  Joint  Board  was  £9.000  more  than  in  1918. '  Tin  I  (  t  im  ity  receipts 
showed  an  increase  (f  £10,000,  and  the  profit  wa;-  lli.iinii  iiiore  than  in 
th;-  previous  year. 

Birmixgham  Electric  'Supply  'Committee  recommends,  in  view  of  the 
6s.  a  ton  advance  in  the  price  of  coal,  to  increase  the  charges  for  electric 

•  curren.t  by  id.  per  unit  for  lighting,  and  Jd.  for  low-tension  power  con- 
sumers.    In  contracts  with  large  consumers  there  is  a  coal  clause. 

Rochdale  Corporation  has  been  authorised  to  borrow  £35,000  fur 
mains  extensions  and  £27,000  for  transformers,  &c.  The  Electricity 
Comtnitt^e  ha  s  finally  approved  the  agreement  between  the  Corporation 
and  the  D.  R.  Mills  for  a  bulk  supply  of  electricity.  Last  year  14i  mil- 
lion units  were  sold  by  the  department,  against  5i  million  in  1913-14. 

Duncan's  Electricity  Supply  Company  has  notified  the  municipal 
authorities  of  several  towns  in  the  North-east  of  Scotland,  including 
Buckie,  Fraserburgh,  Peterhead  and  Elgin,  that  it  proposes  to  apply 
for  powers  to  sup])ly  electricity  throughout  the  area  for  light  and  power 
purposes. 

At  the  meet'ng  of  the  Lokdon  County  Council  on  Tuesday  per- 
mission was  accorded  the  Stepney  Borough  Council  to  borrow  £21,212 
on  the  instalment  system  in  connection  with  its  electric  light  under- 
taking— £3,712  for  the  acquisition  of  property,  £10,000  for  house  ser- 
vices and  £7,.500  for  meters. 

The  Board  of  Trade  hai  extended  for  six  months  from  July  8,  1919, 
the  periods  of  two  years  and  18  months  respectively  limited  by  the 
Thornton  Electric  Lighting  Order,  1914,  and  also  the  Hull  Electric 
Lighting  Extension  Order,  1914,  for  laying  mains  in  streets  specified 
in  the  Orders  and  in  the  remainder  of  the  area  of  supply. 

The  Court  of  Common  Council  has  agreed  to  allow  the  City"  of  London 
Electric  Lighting  Company  to  make  a  50  per  cent,  increase  on  the 
pre-war  contract  prices  of  electric  current,  as  from  Januai-y  1  last,  until 

'twelve  months  after  the  declaration  of  Peace.  Hitheito  35  per  cent, 
increase  has  been  charged. 

An  inquiry  has  been  held  at  Londonderry"  into  the  application  of  the 

•Corporation  for  authority  to  raise  a  supplemental  loan  of  £6,700  for 
electric  supply  extensions.  There  is  a  greatly  increased  demand  for 
light  and  power.    It  is  proposed  to  instal  coal-handling  plantand  mechani- 

•cal  stokers. 

S;nce  the  removal  of  the  embargo  ujjon  the  wiring  of  private  premises 

•  and  the  connection  of  new  consumers,  CiLASGOW  Coiporation  Electricity 
Dei)artment  has  been  inundated  with  applications  for  lighting  facilities, 
and  difficulty  has  been  exjjerienced  in  coping  with  them  owing  to  the 

-shortage  of  skilled  labour  and  the  necessary  materials. 

It  is  proposed  to  apply  for  a  provisional  order  for  supplying  electricity 
in  the  district  of  Ware,  and  more  particularly  in  the  parishes  of  Brox- 
'boume,  St.  Margaret  s  and  Stanstead  Abbotts.  It  is  proposed  to  form 
a  local  company  for  the  purpose,  and  Messrs.  Curwen  and  Carter  are 
acting  as  solicitors  for  the  promoters. 

Matlock  Urban  Council  is  advised  by  Mr.  H.  D.  Cook,  consulting 
engineer,  that  there  is  sufficient  water  power  available  at  the  Bentley 
Brodk  for  generat'ng  electricity  for  lighting  the  town.  The  Notts  & 
Derby  Electric  Power  Company  has  also  notified  the  Council  that  it 
will  apply  for  a  Provisional  Order,  but  under  the  circumstances  it  is 
probable  that  a  municipal  scheme  will  be  adopted. 

There  was  a  deficit  of  £24,-974  on  the  electricity  undertaking  at  West 
Ham  for  the  year  ended  March  31  last.  The  net  capital  expenditure  is 
£683,432.     The  borough  treasurer  reports  that  the  adverse  result  is  due 

to  the  fact  that  the  price  charged  per  unit  is  not  sufficient  to  cover  the 

•cost  of  production  and  ca])ital  charges.     Apart  from  war  allowances, 

rthe  loss  on  the  year  is  £20,892. 

R-jpresentatives  of  the  Dungannon,  Cookstown  and  Magherafelt 

'Urban  Councils  are  conferring  for  the  purpose  of  getting  Ireland  included 


in  the  Electricity  (Sujiply)  Hill.  It  is  thought  that  sufficient  powercouid  be 
obtained  from  the  fa'ls  of  the  Lower  Bann  to  supply  the  towns  and  the 
a'ljoining  districts  with  electricity  for  lighting  and  power. 

Hull  Electricity  Committee  has  been  asked  to  give  a  supply  of  14  or 
15  million  units  of  ehctrieal  energy  to  new  ctment  works  which  are  to  be 
established  at  Melton,  near  Ferriby.  The  committee  has  agreed  that  the 
firm  be  informed  that  the  Corporation  is  to  give  the  supply,  subject  to  an 
agreement  for  a  tenn  of  years,  and  subject  also  to  the  Corporation  obtain- 
ing sanction  to  borrow  the  necessary  money  for  additional  plant  which 
will  be  required. 

Middlesbrough  Gas  and  Electricity  Committee  has  acceded  to  the 
application  of  the  Cleveland  &  Durham  Electric  Power  Comiiany  for  a 
further  increase  of  15  per  cent,  in  the  price  of  electricity  supplied  in  bulk 
to  the  Corporation.  In  turn,  the  Committee  has  made  alterations  in 
the  charges  for  electricity  to  consumers.  The  5  ]3er  cent,  discount  has 
been  abolished  and  5  per  cent,  will  be  charged  on  overdue  accounts. 
Cables  are  to  be  laid  in  Smeaton-street  and  King's-road,  North  Onnesby, 
at  a  cost  of  £1,300. 

An  inquiry  has  been  held  at  Derby  into  the  Corporation's  application 
or  sanction  to  borrow  £46.000  for  the  electric  supply  department.  Of 
the  sum  required,  £20,046  had  been  spent,  £26,000  was  for  present  and 
prospective  requirements  for  mains,  motors  and  transfonners,  and  £660 
for  the  purchase  of  land  for  a  garage  in  Sowter-road  for  the  highways  and 
electricity  departments.  It  was  stated  that  the  department  had  made 
rapid  progress  during  the  war.  In  1913-14  the  units  generated  were 
7,000,000,  and  last  year  19,300.000. 

The  eit}'  electrical  engineer  of  Dundee  (Major  H.  Richardson)  reports 
that  since  the  introduction  of  the  Fuel  Rationing  Order  last  year  several 
consumers  had  been  unable  to  use  the  amount  of  electricity  guaranteed 
by  them  owing  to  the  amount  being  in  excess  of  their  ration.  It  appears 
that  the  Electricity  Department  has  a  number  of  consumers  with  con- 
tracts terminable  on  three  months'  notice,  by  which  they  get  current 
for  three  months  provided  they  guaranteed  to  take  a  specified  minimum 
quantity.  Under  the  Fuel  Order  these  consumers  were  given  a  coal 
ration  coupled  with  a  specified  quantitj'  of  electricity,  which  turned 
out  to  be  less  than  the  guaranteed  consumption.  Some  of  these  con- 
sumers now  refuse  to  pay  for  the  whole  gu  aranteffd  amount  and  plead 
the  Fuel  Order  in  defence.  After  discussion,  the  Committee  decided 
to  insLst  ujJon  consumers  complying  with  the  terms  of  their  contract. 

Electric   Traction. 

Hove  Corporatiun  proposes  to  purchase  four  Edison  electric  vehicles 
for  refuse  collection. 

Edinburgh  Tramway  Committee  has  instructed  the  Burgh  engineer 
to  jjrepare  plans  for  the  proposed  extension  of  tramways  on  four  routes. 

The  overhead  equipuient  of  the  Dundee  Corporation  tramways  is  in 
an  unsatisfactoi-y  state,  and  arrangements  are  to  be  made  with  the 
electric  supply  department  for  its  repair  and  maintenance. 

Hackney  (London)  Public  Health  Committee  recommend  the  Borough 
Council  to  purchase,  at  a  cost  of  £7.300,  four  electric  motor  vans  for  dust 
collection  within  the  borough.  It  is  estimated  that  a  saving  of  Is.  lOd. 
a  ton  in  the  collection  can  be  effected. 

The  West  Ham  tramway  accounts  for  the  year  ended  March  show 
a  deficit  of  £7,703,  but  there  would  have  been  a  surplus  of  £7,739  but  for 
the  allowances  to  men  on  active  service.  The  reserve  and  renewals  fund 
of  the  undertaking  is  now  exhausted. 

The  application  to  the  Municipal  Tramways  Association  for  a  further 
12s.  per  week  advance  on  wages  for  tramway  workers  all  over  the 
countrv'  is  likely  to  meet  with  determined  opposition  in  Lancashire,  as 
managers  of  tramway  undertakings  think  it  time  to  make  a  definite 
stand  against  these  rejieated  applications. 

Sunderland  Tramways  Prize  Band  was  represented  in  the  local  peace 
pageant  in  that  town,  and  at  night  an  illuminated  tramear,  bearing  no 
fewer  than  860  coloured  lamps  and  transformed  to  represent  a  castle, 
toured  the  principal  routes.  It  was  the  design  of  the  general  manager, 
Mr.  A.  R.  Dayson,  M.I.E.E.,  and  was  given  a  popular  ovation.  Over 
300  tramway  employees  took  part  in  the  peace  celebrations  on  their  own 
account.  Each  ex-service  man  was  given  a  10s.  note  and  scroll  by  his 
fellow  employees. 

In  a  report  to  the  London  County-  Council  on  tramway  fares,  the 
Highways  Committee  states  that  the  reinstatement  of  half-jienny  fares 
would  mean  a  loss  of  revenue,  and  the  present  is  not  an  opportune  time 
for  reinst-^ting  ordinary  transfer  and  return  fares.  On  workmen's  cat's 
and  all-night  services  the  annual  loss  is  estimated  at  about  £105,(X>0  and 
£2,600  respectively.  Careful  obseriation  is  being  kept  of  the  results  of 
the  increases,  and  as  to  any  inequalities  which  operate  harshly  on  the 
travelling  public,  with  a  view  to  these  matters  being  considered  at  the 
end  of  six  months,  when  the  whole  question  will  be  reviewed. 

The  Rural  Transport  (Scotland)  Committee,  which  was  appointed 
to  consider  and  report  upon  the  rural  areas  in  Scotland  which  were  most 
in  need  of  transport  facilities  and  the  means  of  imjiroving  comnumica- 
tion  in  such  areas  has  issued  a  report.  It  is  pointed  out  that  defects  in 
communication  vary  according  to  the  nature  of  each  of  the  regions  in 
Scotland.  A  j)lca  in  favour  of  railways  is  urged  in  the  coastal  region 
founded  upon  circumstances  created  by  the  war.  The  Committee  take 
the  board  view  that  there  is  a  national  duty  to  provide  everj'  community 
with  reasonably  convenient  means  of  communication,  and  in  considermg 
what  assistance  is  possible  it  would  be  too  narrow  a  view  to  look  merely 
for  a  direct  pecuniarj-  return  on  the  capital  expended.  Among  measures 
of  relief,  light  railways  are  mentioned,  and  motor  transport  is  also 
recommended  where  the  roads  are  good. 
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Imperial   and  Foreign  Notes. 

Among  the  reconstniction  proposals  in  the  Island  of  Rodrignes  is  the 
erection  of  an  electric  supply  station  at  Port  ilathurin. 

Arrangements  have  been  made  for  the  transmission  of  electric  power 
from  the  Great  I>ake  hydroelectric  works  to  the  north  of  Tasmania, 
the  Govemnicnt  Hydro-Electric  Dejiartment  having  agreed  to  supply 
2,000  H.p.  to  Launccston  Corjioration, 

The  Ceylon  Industries  Commission  is  making  investigations  into  the 
possibility  of  generating  electrical  energy  by  water  power,  and  if,  as  the 
Commission  anticipate,  hydro-electric  generation  is  found  to  be  more 
economical  than  other  means,  the  Government  wiU  be  urged  to  take 
action  in  the  matter. 

A  recent  joint  meeting  of  representatives  of  the  Councils  of  the  South 
African  technical  and  scientific  societies  unanimously  approved  the 
principle  of  joixt  HorsrsG  of  tecjtsicai,  societies  and  agreed  that  the 
various  societies  should  be  asked  to  appoint  members  of  a  joint  com- 
mittee to  deal  with  the  matter  after  the  societies  had  approved  the 
principle. 

According  to  a  statement  of  the  chairman  of  the  Hydro-Electric  Com- 
mission of  Toronto.  Ontario  will  shortly  double  her  present  develop- 
ment of  water-power,  which  now  represents  750,000  h.p.,  and  this  will 
have  the  effect  of  decreasing  power  cost  and  increasing  manufacturing. 
He  believes  that  within  10  or  1 5  years,  if  hydro-electric  development  con- 
tinues at  its  present  progress,  Ontario  will  have  a  population  of  .'i.OCO.CilC. 
Canada  has  18.000.000  H.P.  capable  of  being  developed,  including  over 
6,000,000  H.P.  in  Ontario. 


According  to  recent  decisions,  spare  pieces  for  electric  motors  imported 
into  Venezuela  are  subject  to  import  duty  of  0-078  bolwares  per  kilo. 

The  Greek  Interests  Bureau  has  been  opened  at  Borland  House, 
16,  Regent-street,  S.W.  1,  for  advancing  the  joint  interests  of  Greece 
and  Britain  in  commercial  matters.     The  director  is  Mr.  W.  Hill. 

The  XOKWEGIAN  Government  is  preparing  a  Bill  which  will  regulate 
the  distribution  of  electricity  in  the  country.  It  is  proposed  to  build  a 
number  of  hydro-electric  works,  at  a  cost  of  £2,800,000,  within  four 
years.  The  countrj-  will  be  divided  into  six  districts,  each  having  its 
own  power  station. 

Miscellaneous. 

The  late  Sir  William  Crookes,  who  died  on  April  4,  left  estate  of  the 
value  of  £29,014, 

The  band  of  Messrs.  Dick,  Kerr  &  Company's  electric  works,  Preston, 
carried  off  the  first  prize  at  a  competition  in  Manchester,  in  which  17 
bands  took  part. 

On  Wednesday  a  conference,  organised  by  the  Administrative  Com- 
mittee of  the  National  Union  of  Manufacturers  took  place  at  the  Cannon- 
street  Hotel  (London),  for  the  purpose  of  discussing  the  inefficiency  of  the 
Telephone  Service.  The  chair  was  taken  by  Col,  Sir  Fred  Hall, 
K,B.E.,  M.P.,  and  among  those  present  were  Capt,  H.  Newton  Knights, 
M,B,E„  J.P„  M,P.,  Mr,  Arthur  Berkeley,  Mr.  H.  Margetson,  Dr.  Henry 
T.  Maw,  and  other  business  men. 

On  the  nth  inst.  the  staff  and  works  of  Messrs.  Hughes  Johnson 
Stampings,  Ltd.,  held  their  annual  general  outing.  Leaving  Langley 
Green  they  reached  Worcester  by  train,  where  arrangements  had  been 
made  to  convey  the  party  by  steamboat  as  far  as  Tewkesbury.  Luncheon 
was  provided  at  the  Bell  Hotel,  Mr,  Tredgold  taking  the  chair.  During 
the  afternoon  various  places  of  interest  in  the  district  were  visited.  About 
230  members  of  the  firm  were  present,  and  the  valuable  assistance  of 
Messrs.  Foster  and  Reynolds  contributed  towards  making  the  outing  a 
complete  success. 

The  Court  of  Arbitration  has  issued  its  award  on  the  recent  claims 
concerning  the  Shipbuilding  and  Engineering  Trades.  On  the  ground 
that  the  cost  of  living  was  on  the  decline,  the  Shipbuilding  Employers' 
Federation  applied  for  a  reduction  of  the  war  bonus  by  5s.  a  week.  The 
men  counterclaimed  for  a  1.50  per  cent,  increase  for  time  and  piece 
workers  and  the  consolidation  of  war  bonus  into  standard  wages.  The 
Court  found  that  the  claim  for  the  consolidation  of  the  war  bonus  was 
not  established,  and  that  in  view  of  the  figures  published  in  the  "  Labour 
Gazette,"  showing  a  decline  in  the  cost  of  commodities  during  the  last 
four  months,  the  men's  claim  for  an  advance  in  wages  al.so  failed.  On 
the  ground  that  the  outlook  appeared  to  be  one  of  much  uncertainty,  the 
claim  of  the  Employers'  Federation  was  also  held  not  established. 

The  unprecedented  demands  of  the  Allied  C!ovemments  for  driving 
chains  for  all  purposes  during  war  made  it  neCessarj-  for  the  British 
Dkivino  Chain  MANUFACTrEr:Rs  to  collaborate  in  order  to  use  the 
whole  of  their  resources  to  the  best  advantage.  As  a  result,  the  necd.'^ 
were  met,  both  as  regards  quantity  of  production  and  quality  of  products. 
The  benefits  accruing  from  co-operation  were  so  marked  that  a  pci- 
manent  Association  has  now  been  formed.  The  main  object  of  the 
Association  is  to  foster  an<l  develop  the  use  and  application  of  chain 
gearing,  tho  value  of  which  is  not  j-et  fully  appreciated  by  power  users. 
In  view  of  this,  and  in  the  face  of  competition  with  other  foims  of  trans- 
mission, it  is  the  policy  of  the  A.^sociation  to  keep  down  the  cost  of  chain 
driving  to  the  user.  It  is  anticipated  that  this  will  be  attained  by  : 
(1)  Standarriisation  of  chains,  wheels  and  chain  wheel  cutters  to  ensure 
interchangcability ;  (2)  elimination  of  unnecessarj-  sizes  of  chains  ; 
(3)  the  increase  in  output  resulting  from  the  above  ,  and  (4)  the  niorc 
comprehensive  research  made  possible  by  co-operation.  The  address 
of  the  Association  is  Bassishaw  House,  Basinghall-strect,  London,  E.C.2. 


Educational. 

Mr.  T,  Jones,  A.R.C.Sc,  B.Sc,  of  Keighley,  has  been  appointed  head' 
of  the  physics  department  of  Cardiff  Technical  College. 

Mr.  A.  W,  Stewart,  M.A.,  D.Sc,  lias  been  appointed  Professor  of 
Chemistrv  at  Queen's  LTniversity,  Belfast,  in  succession  to  the  late 
Prof.  Letts. 

The  Heriot-Watt  College,  Edinburgh,  provides  com])lete  diploma 
courses  of  instruction  in  mechanical,  electrical  and  mining  engineering, 
chemistry,  building  construction,  &e.  Prospectuses  may  be  obtained" 
from  the  Principal, 

Dr,  H.  R,  Hasse  and  Dr,  A,  M.  Tyndall  have  be^n  appointed  to  the 
Henry  Overton  Wills  chairs  of  mathematics  and  physics  respectively  at 
Bristol  University,  and  Major  A.  Robertson  to  the  chair  of  mechanical 
engineering.  In  the  recent  degree  examinations  in  the  Faculty  of  En- 
gineering of  the  University,  H,  E,  Sharp  got  first-class  honours  in 
mechanical  engineering,  and  .seven  others  secured  a  pass.  The  University 
Certificate  in  Engineering  was  granted  J.  A.  L.  Hoojier. 

The  Merchant  Venturers'  Secondary  School,  which  has  been  con- 
ducted for  many  years  as  a  part  of  their  technical  college  by  the  Society 
of  Merchant  \'enturers,  will  at  the  end  of  the  present  term  be  transferred 
to  the  Bristol  Education  Committee,  and  will  become  a  municipal 
school.  The  Merchant  A'enturers  conduct  in  their  college  the  faculty  of. 
engineering  of  the  University  of  Bristol,  and  the  need  for  additional  space 
for  this  growing  faculty  has  made  it  impossible  for  them  to  continue  to 
house  the  secondary  school. 

At  a  recent  meeting  of  old  students  of  King's  College  the  proposal  to 
form  an  old  students'  association  was  cordially  received,  and  a  committee 
was  elected  to  draw  up  a  constitution,  which  will  be  submitted  to  a 
general  meeting  of  old  students  in  October.  The  principal  (Dr.  Burrows)  > 
presided,  and  pointed  out  that  at  present  the  Theological  Society,  King's 
College,  for  Women  Old  Students'  Association,  and  the  Engineering 
Society  were  the  only  organisations  in  touch  with  past  students  of  the 
college.  Dr.  Relton  and  Mr.  C.  H.  Wordingham  spoke  in  support  of  the 
formation  of  the  new  p,ssoeiation.  Old  students  desirous  of  joining  the 
new  association  should  communicate  with  Mr.  J.  R.  C.  Bartlett,  secretary,. 
Union  Society.  King's  College,  London. 

Tenders  Invited  and  Accepted. 

Dunedin  (N.Z.)  City  Council  require  tenders  by  5  p.m.  Aug.  G  for  the 
supply  of  a  3,500-volt  three-phase  regulator. 

Tenders  are  invited  for  the  supply  and  erection  of  three  electric  travel- 
ling gantrj'  cranes  at  Belfast  Harbour,  Specification  from  the  Harbour 
Engineer,  and  tenders  to  the  Secretary  bj-  July  30, 

Manchester  Tramways  Committee  require  tenders  by  10  a.m.  July  29 
for  the  supply  of  tramcar  motors.  Specification,  &c..  from  the  General 
Manager. 

M.anchester  Electricity  Committee  recjuire  tenders  by  Aug.  8  for  the 
supply  and  erection  of  (a)  2,750  b.h.p.  induction  motor  ;  (b)  a  2,000  kw. 
nduction  motor-generator,  with  switchgear,  &c.  Specifications  from 
iMr.  F.  E.  Hughes,  Town  Hall,  Manchester. 

Heston  and  Isleworth  Council  require  tenders  by  July  28  for  the 
supply  and  erection  of  a  500  kw.  rotarj-  converter,  transformer,  operating 
switchgear  and  l.t.  feeder  panel,  cable,  &c.  Specifications  from  the 
Engineer,  Electricity  Works,  Hounslow. 

Durban  (Natal)  Corporation  require  tenders  for  the  supply  and  deli" 
very,  c.i.f.,  of  a  quantity  of  Telephone  Underground  Cables,  Specifica' 
tions  from  Messrs.  Webster,  Steel  &  Cotnpany,  5,  East  India-avenuei 
London,  E.C,  3,  to  whom  tenders  are  to  be  sent  by  Aug.  1, 

Grimsby  Corporation  invite  tenders  for  high-pressure  steam  pipes., 
boiler  feed  and  other  pipes,  circulating  water  pipes,  electrically-driven 
centrifugal  pumps  and  water  storage  tank.     Specifications  and  drawings 
from  the  borough  electrical  engineer,  Lieut. -Col.  W,  A,  Vignoles,  f.iid 
tcnelcrs  by  Monday.  Aug.  11. 

Bradford  Corporation  invite  tenders  for  the  suj)ply  and  erection  of 
three  water-tube  boilers,  superheaters,  stokers,  &c,.  and  natural  draught 
chimnev-tvpe  cooling  tower.  Specifications,  &c.,  from  the  city  clectiical 
enginee^r  (Mr.  Thos.  Roles),  and  tenders  to  the  Town  Clerk  (Mr.  Freelerick 
Stevens)  by  Aug.  15, 

.Hedditch  Urban  District  Council  invite  tenders  for  high-press-ure 
B'.eam,  exhau.st  and  water  circulating  piping.  Specifications,  &c.,  from 
the  consulting  engineers  (Messr.s.  Handcock,  Dykes  &  Trotter),  11, 
Victoria-.street.  London,  S.W.I,  and  tenders  to  the  clerk  to  the  Council 
(Mr,  G.  W.  Hobson)  by  noon  July  28. 

Stirling  ('orporation  has  accepted  the  tender  of  E.  Deane  &  Beal, 
Ltd.,  for  condensing  plant  at  £4.124. 

B.^ttersea  (London)  Borough  Council  has  accepted  the  tender  of 
Babcock  &  Wilcox  for  the  supply  of  additional  boiler  plant,  and  that  of 
Mu.sgrave  &  Sons  for  induced  draught  plant  at  the  electricity  station. 

Eccles  Corporation  has  placed  an  order  for  the  supply  and  laying  of  . 
three-way  underground  ducts  and  the  supply  and  drawing  into  same  of 
2.733  yds,  of  0-20  sq,  in.  e.h.t.  3-core  cable,  with  the  British  Insulated 
&  Hel'sby  Cables,  Ltd.,  at  £.5,785, 

TuAM  Electric  Light  &  Power  Company  has  accepted  the  following 
tenders  :  National  Gas  Engine  Company,  "two  90  B.h.p.  gas  engines  and 
suction  gas  plants,  £2,980  ;  English  Electric  Company,  two  dj-namos. 
£1,458;  Tudor  Accumulator  Company,  batteries,  £690;  Whipp  & 
Bourne,  switchboard,  £265. 
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Appointments  Vacant  and  Filled. 

DoNCASTER  Corporation  require  an  electrical  engineer  and  tramways 
manager.  Salary  £700  per  annum.  Applications  to  Town  Clerk  by 
July  30. 

Torquay  Corporation  require  an  electrical  engineer  and  manager  of 
their  electricity  undertaking.  Salary  £500  per  annum.  Applications 
to  the  Town  Clerk  by  July  28. 

The  Council  of  Armstrong  College,  Newcastle-on-Tj-ne,  invites  applica- 
tions for  the  post  of  professor  of  experimental  phy.sics.  Salary  £600. 
rising  by  biennial  increments  of  £50  to  £800  per  annum.  Applications 
to  the  Secretary  by  Aug.  30. 

A  demonstrator  in  physics  is  required  at  the  Municipal  Technical 
Institute,  West  Ham.  Salary  £150,  rising  by  annual  increments  of 
£10  to  £180  per  annum.  Applications  to  the  Principal,  Romford-road, 
Stratford,  E,  15,  by  August  24. 

Four  assistant  lecturers  and  demonstrators  are  required  in  the  de- 
partments of  engineering,  electrical  engineering  and  engineering  design 
and  drawing  of  the  University  of  Liverpool.  Salaries  £250,  £300,  £250 
and  £250  respectively.     Applications  to  the  Registrar  by  Aug.  15. 

An  instructor  in  mathematics  and  physics  is  wanted  for  the  electrical 
engineering  department  of  the  Northampton  Polytechnic  Institute. 
Salary  £300  per  annum.  A  demonstrator  and  assistant  lecturer  in 
mechanical  engineering  (salary  £300)  and  a  demonstrator  and  assistant 
lecturer  in  optics  (salary  £300)  are  also  required.  Applications  to  Dr. 
R.  Mullineux  Walmsley,  St.  John's-street,  London,  E.C.  l,by  August  5. 

Mr.  Alfred  Roberts  has  been  appointed  electrical  engineer  and  inspector 
to  the  City  of  London  Corporation  in  succession  to  the  late  ilr.  H.  R. 
Mott. 

Major  F.  Barritt  Hills,  D.S.O.,  engineer,  manager  and  secretary  of  the 
JJorth  of  Scotland  Electric  Light  &  Power  Company,  of  Montrose, 
Brechin  and  Inverness,  has  been  appointed  engineer  and  manager  of  the 
Guenisej'  Electric  Light  &  Power  Company. 

South  Shields  Council  received  44  applications  for  the  position  of 
borough  electrical  engineer,  in  succession  to  Mr.  H.  S.  Ellis,  and  these 
were  reduced  to  two,  Mr.  T.  A.  Kingham,  borough  electrical  engineer, 
Kingston-on-Thames,  and  Mr.  Edgar  Moxon,  deputy  electrical  engineer 
and  manager,  Blackburn.  Mr.  Moxon  was  unanimously  appointed  at 
£600  per  annum,  rising  to  £700. 

Business  Items. 

Mr.  P.  W.  Osboni,  of  Gordon  Works,  Homsey,  London,  N.8,  has 
resumed  the  manufacture  of  wooden  electric  fittings. 

Messrs.  Hills  &  de  Lotbiniere  (Brig. -General  E.  H.  Hills,  F.R  S.,  and 
ilajor-General  A.  C.  J.  de  Lotbiniere,  C.B.)  have  secured  offices  at 
9,  Victoria-street,  Westminster,  S.W.  1,  and  have  commenced  to  practice 
as  consulting  engineers. 

The  partnership  between  James  Briggs  Russell  and  Thos.  Wardrop, 
trading  as  Russell,  Wardrop  &  Company,  mechanical  and  electrical 
engineers,  Pritchard-street,  Chorlton-on-Medloek,  Manchester,  has  been 
dissolved  by  the  death  of  Mr^  Russell.     Debts  by  Mr.  Wardrop. 

Messrs.  J.  R.  Parkinson,  Sons  &  Heywood  will  sell  by  auction  at  the 
Temperance  Hall,  Bury  (Lanes),  on  July  31,  some  modem  chemical, 
electrical  and  scientific  instruments  and  laboratory  furnishings,  stocks 
of  chemicals,  metals,  &c.  Catalogues  from  the  auctioneers,  16,  Market- 
street,  Bury,  or  Messrs.  Small,  Woodcock  &  Sons,  solicitors.  Broad- 
street,  Bury. 

Bulletins  11  and  12  of  the  Alloy  Welding  Processes,  Ltd.  (149,  Lead- 
enhall-street,  E.C),  which  have  just  been  issued,  relate  to  the  execution 
of  repairs  to  penuanent  way,  rolling  stock  and  equipment  by  the  A.  W.  P. 
system  of  electric  welding,  and  to  the  electric  su]i]ily  conditions  and 
apparatus  for  successful  welding.  The  engineers  and  managers  of  tram- 
ways and  light  railways  should  procure  copies  of  the  pamphlets. 

The  Chloride  Electrical  Storage  Company,  Ltd.,  accumulator  manu- 
facturers, Clifton  Junction,  near  Manchester,  have  appointed  Mr.  Donald 
Sinclair,  A.M. I.E. E.  (until  recently  resident  engineer  at  Glasgow  for  the 
G.E.C.)  as  their  representative  for  Scotland  and  thi?  English  border 
counties — the  district  previously  covered  by  Mr.  E.  C.  Hart.  Mr. 
Sinclair's  address  is  Box  15,  Royal  Exchange.  Glasgow. 

There  is  steadily  growing  demand  for  electric  vehicles  for  urban 
transport  purposes,  and  in  pamphlet  7,045  G,  recently  issued  by  Messrs. 
Mossay  &  Company,  particulars  are  given  of  the  "Orwell"  electric 
lorries  (Mossay  system)  which  have  already  been  adopted  for  a  variety 
of  commercial  and  industrial  purposes  by  a  number  of  local  authorities, 
1  ontractors,  transport"  companies,  &c.  The  lorries  are  built  by  Messrs. 
llansomes,  Sims  &  Jefferies,  Ipswich,  and  in  addition  to  particulars  of 
construction,  control,  &c.,  the  pamphlet  contains  abridged  specifications 
of  2-2J-ton  and  3i-ton  chassis. 

Mr.  Holbrook  Gaskell,  O.B.E.,  M.I.E.E.,  A.M.I.Mech.E..  has  resigned 
the  position  of  chief  engineer  to  the  United  Alkali  ('ciin|Kiiiv,  and"  has 
joined  the  board  of  Drake  &  Gorham,  Ltd.,  as  niinaiiinj  'lnv.idi.  t.. 
take  charge  of  industrial  applications  of  electricity.  (In  >  .iiii|;.ui\  '>  M.nks 
and  the  vehicle  business.  Mr.  Gaskell,  who  took  a  FirNl  in  (he  Media - 
meal  Science  Tripos  at  Cambridge,  has  had  a  large  experience  during 
the  18  years  he  has  been  with  the  United  Alkali  Company  in  the  equi])- 
nient  of  their  various  works  with  power  and  chemical  jilant.  Messrs. 
Drake  &  Gorham  have  been  handling  some  big  contracts  during  the  last 
few  years,  including  a  complete  generating  station  with  an  output  of 
10,000  kw.,  and  arranged  for  extensions  up  to  20.000  kw..  als(,  anotlirr 
station  with  three  geared  turbine  sets  each  of  1 .000  kw. 


Companies'  Reports,  &c. 

The  Electrical  Utilities  Corporation  has  declared  a  dividenrf 
of  1 J  per  cent,  on  the  preferred  stock  for  the  quarter  ended  June  30. 

The  directors  of  the  Western  Union  Telegraph  Company  have 
declared  a  quarterly  dividend  of  IJ  per  cent.  ( .SI  J  per  share). 

Chadbuens  (Ship)  Telegraph  Company  has  declared  a  dividend  on 
the  ordinary  shares  of  6  per  cent,  per  annum  for  the  year  ended  March. 
31  last. 

The  BotTRNEMouTH  &  Poole  Electricity  Supply  Company,  Ltd., 
■has  declared  an  interim  dividend  on  the  ordinaiy  shares  at  the  rate  of  5 
per  cent,  per  annmn  for  the  half-year  ended  June  30. 

The  directors  of  Mather  &  Platt,  Ltd.,  have  declared  an  interim 
dividend  on  the  ordinary  shares  of  5  per  cent,  for  the  half-year  ended 
June  30,  being  at  the  rate  of  10  per  cent,  per  annum. 

The  Adelaide  Electric  Supply  Company-  is  making  an  issue  of 
250,000  5  per  cent.  "  A  "  cumulative  preference  shares  of  £1  each 
at  par  for  the  purpo.se  of  erecting  a  new  power  house  at  Osborne,  Port 
Adelaide. 

The  directors  of  the  Kensington  &  Knightsbridge  Electric 
Lighting  Company',  Ltd.,  have  declared  a  dividend  on  the  ordinary 
shares  for  the  half-year  ended 'June  30  at  the  rate  of  5  per  cent,  jrer 
annum,  paj'able  on  the  14th  prox. 

The  directors  of  the  Lima  Light,  Power  &  Tramways  Company  have 
declaK'd-a  dividend  of  IJ  jjer  cent,  payable  against  coupon  No.  21  in 
London  by  Messrs.  Grace  Brothers  &  Company,  144,  LeadenhaU-street, 
London,  E.C. 

The  Liverpool  Overhead  Railway  Company  has  declared  interim 
dividends  for  the  half-year  ending  June  30  at  the  rate  of  5  per  cent,  per 
annum  on  the  preference  shares,  and  2i  per  cent,  per  annum  on  the 
ordinary  shares,  payable  Aug.  15. 

The  net  profit  of  Veritys  Limited  for  1918,  after  meeting  interest- 
charges,  &c.,  and  writing  £2,769  off  for  depreciation,  was  £11,250.  A 
further  dividend  of  3i  per  cent,  is  proposed  on  the  preferred  ordinary 
shares,  making  7  jier  cent,  for  the  year,  and  carrying  forward  £3,239. 

The  Hydro-Electric  Power  &  Metallurgical  Company  announces 
that  the  whole  of  the  recent  issue  of  45,000  10  per  cent,  participating 
preference  shares  has  been  allotted.  The  electrode  factory  has  now  been 
completed  and  is  turning  out  electrodes  for  use  in  the  carbide  works. 

The  directors  of  the  St.  James'  &  Pall  Mall  Electric  Light  Com- 
pany, Ltd..  have  declared  an  interim  dividend  at  the  rate  of  7  per  cent. 
])er  annum  on  the  preference  shares,  and  7  per  cent,  per  annum  on  the 
ordinary  shares  for  the  half-year  ended  June  30.  The  transfer  books 
will  be  closed  from  the  24th  inst.  to  August  6  inclusive. 

At  the  recent  annual  meeting  of  the  Newca.stle,  Emlyn  and  District 
Electric  Supply  Company,  a  dividend  at  the  rate  of  5  per  cent,  per  annum 
was  declared.  There  are  over  170  consumers,  and  the  past  year's  revenue 
showed  an  increase  of  20  over  that  of  the  previous  year.  The  engineer 
(Mr.  Parkin.son)  is  to  prepare  a  scheme  for  an  extension  of  the  plant  and 
mains. 

Mr.  Edward  Cowan,  who  presided  over  the  annual  meeting  of  the 
Arbroath  Electric  Light  &  Power  Company  last  week,  said  the 
company  was  paying  a  dividend  of  5  per  cent,  and  carrying  forward 
£1,000  to  reserve'and  renewals  fund.  The  past  year  had  been  a  record 
one  as  regards  ttade,  but,  on  the  other  hand,  the  cost  of  all  materials- 
had  gone  lip  enormously,  with  the  result  that  the  profit  had  been  much 
the  same  as  in  the  previous  year.  There  was  a  large  demand  for  current 
by  new  consumers,  but  it  was  exceedingly  difficult  to  get  the  necessary 
plant. 

At  the  recent  annual  meeting  of  the  Woking  Electric  Supply 
Company,  Ltd. .  the  chairman  (i\r.  W.  Asliby ) said  the  directors  and  their 
friends  owned  rather  more  than  half  of  the  ordinary'  shares,  and  they  felt 
it  would  not  be  wise  to  pay  an  ordinary  dividend,  but  considered  it  -would 
be  a  wiser  policy  to  place  £1,000  to  depreciation.  On  capital  account 
they  had  expended  £8,278  on  a  new  turbine.  The  receipts  (£28,184) 
showed  a  satisfactory  increast ,  but  there  had  been  large  jncre_ases  in  coal 
and  wages.  Coal  cost  them  £11,571,  an  increase  of  £2,057.  The  in- 
creased cost  of  coal  and  wages  would  compel  them  to  inci-easethepriceof 
current.  They  were  issuing  more  capital  in  the  form  of  7  per  cent.  "  B  " 
15 reference  shares,  which  was  to  ]iay  off  bank  loans  and  to  provide  capital 
which  might  be  useful  in  the  near  future  for  expansion. 

Presiding  at  the  mect-ng  of  Edmundsons'  ELECTRicrry  Corporation 
on  the  17th  inst.,  Mr.  P.  Debell  Tuckett  said  that  inci-casingly  difficult 
as  had  been  the  conditions  affecting  their  business  throughout  the  war, 
they  had  been  infinitely  more  difficult  during  the  past  year,  whilst  at. 
])resent  they  had  reached  a  stage  which  he  could  only  characterise  as 
impossible. '  Their  total  wages  increase  amoimted  to  over  £26,000, 
compared  with  1917,  and  to  £42,000  compared  with  1914,  while  this 
year  there  had  been  an  increase  of  many  thousands  a  year.  The  in- 
creased price  of  coal  alone  represented  an  increased  cost  of  £21.400- 
compared  with  1917,  and  £78,250  compared  with  1914,  and  now  they 
were  faced  with  an  additional  cost  of  £35,000,  if  the  threatened  mcrease 
of  6s.  a  ton  was  imposed.  Moreover,  much  of  the  coal  was  of  markedly 
inferior  quality.  On  the  other  hand,  there  had  been  a  further  shrinkage 
in  lighting  output,  due  to  the  summer-time  arrangement  and  to  lighting 
restrictions  and  to  the  rationing  of  consumers,  which  was  still  having  a 
serious  effect  on  consumiition.     I'nh  ss  the  Government  were  thtmselvc& 
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prepared  to  shoulder  the  burden  it  was  incumbent  on  them  to  recognise 
the  necessity  of  sanctioning  rates  of  charge  which  would  enable  the 
company  to  earn  a  fair  return  on  its  capital.  The  combined  rise  in 
wages  and  coal,  compared  with  19U,  had  added  over  £120.000  to  their 
costs  during  the  past  year.  The  times  were  wholly  unprecedented,  and 
in  the  small  towns  their  only  means  of  meeting  the  crushing  burden  of 
those  increased  costs  was  to  advance  their  rates  of  charge. 

Mr,  Herbert  Allen,  who  presided  over  the  ordinarj-  general  meeting 
of  the  AsGLO-PoRTUcrESE  Telephoxe  CojrPANV  last  week, said  the  past 
year's  business  had  not  been  wholly  satisfactoiy.  The  greater  part 
of  the  increased  income  had  been  absorbed  by  the  higher  cost  of  labour 
and  material,  and  he  did  not  look  for  much  improvement  until  they 
were  able  to  get  better  supplies  of  plant  and  material  with  which  to 
complete  the  extensive  construction  work  in  hand.  The  Portuguese 
Government  had  recently  authorised  an  advance  of  30  per  cent,  in  the 
tariff.  They  had  met  practically  all  the  demands  of  thoir  worlanen 
and  thereby  had  avoided  strikes.  Although  they  did  their  best  to 
ameliorate  the  lot  of  those  they  employed,  it  was  useless  to  expect 
immunity  from  labour  troubles  in  Portugal  any  more  than  elsewhere. 
Owing  to  the  great  difficulty  in  obtaining  cable  and  apparatus  during  the 
past  few  years,  it  had  not  been  possible  to  join  up  all  the  subscribers 
desiring  telephones,  and  the  service  given  to  the  existing  .subscribers  had 
suffered  to  some  extent.  They  had  now  over  2,000  would-be  subscribers 
on  their  waiting  list,  which  meant  a  temporars-  loss  of  £15,f)00  to  £20,000 
per  annum  in  income.  There  was  no  limit  to  the  amount  of  telephone 
business  to  be  done  in  Portugal  :  indeed,  their  technical  advisers  told 
'them  that  in  the  next  three  or  four  years,  if  they  were  given  charge  of  the 
Lisbon  and  Oporto  trunk  line  and  the  dual  service,  thev  could  spend 
between  £.300,000  and  £400,000.  The  report  was  adopted,  and  a  final 
dividend  of  3  per  cent,  (making  6  per  cent,  for  the  year)  was  declared. 

Mr.  W,  GascojTie  Dalziel,  who  presided  over  the  meeting  of  the 
"South  Wales  Electrical  Power  Distribution  Compasv  last  week, 
said  the  results  of  the  year's  working  showed  that  after  payment  of 
erpenses  the  credit  balance  was  £26,143,  which  enabled  them  to  pay 
the  interest  on  the  debentures  and  prior  lien  debentures,  place  £8,070 
to  depreciation  of  new  plant  and  to  carrj'  forward  £51.  It  was  dis- 
appointing to  have  to  record  that  although  there  was  a  material  increase 
in  the  number  of  consumers  and  the  horse-power  connected,  there  was  a 
■decrease  of  365,146  in  the  number  of  units  sold  compared  with  the 
previous  year.  That  was  accounted  for  by  the  fact  that  a  large  pro- 
portion of  the  output  was  supplied  to  colliery  undertakings,  whose 
business  was  carried  on  under  the  most  difficult  conditions.  During  the 
year  1,539  additional  hoi-se-power  had  been  connected,  bringing  up  the 
total  to  42,662.  Since  the  last  annual  meeting  contracts  for  supply  had 
been  entered  into  with  sevtral  new  consumers,  including  some  important 
collieries.  Xegotiations  indicated  that  other  collieries,  &c.,  would  be 
served  from  the  western  mam  at  no  distant  date.  The  new  contracts 
also  included  Pontypridd  Urban  Council  {with  whom  arrangements  had 
been  completed  for  the  supply  of  electricity  in  bulk),  tinplate  and  wagon 
works,  (S:c.  The  questions  of  the  nationalisation  of  the  coal  mines  and 
the  threatened  increase  in  the  price  of  coal  vitally  affected  their  interests. 
They  were  large  consumers  of  coal,  and  they  "naturally  expected  that 
that  consumption  would  go  on  increasing. 

In  the  course  of  his  speech  to  the  shareholders  of  the  Anglo-Argestiue 
Tramways  CoMPAyy  last  week,  Mr.  W.  F.  Hamilton,  K.C.,  said  they  had 
been  badly  affected  by  the  war,  and  so  far  there  had  been  no  material 
reduction  in  the  price  of  coal.  Their  supply  company,  being  a  German 
company,  was  blacklisted,  and  was  unable  to  buy  fuel  from  any  part  of 
the  British  Empire  or  from  the  United  States  of  America.  In  vain  they 
applied  to  be  allowed  to  purchase  British  coal  upon  condition  that  i't 
should  be  used  only  for  generating  the  power  to  be  supplied  to  their 
company.  The  name  of  the  supply  company  was  removed  from  the 
black  list  in  April  last,  but  sufficient  time  has  not  yet  elapsed  to  feel  any 
material  benefit  from  the  removal.  The  year's  traffic  receipts  amounted 
*o  £2,909,375,  or  £209,131  in  excess  of  those  of  1917.  They  carried  349 
million  pas.sengers,  which  was  a  record.  The  receipts  fromtolls  and  the 
exchange  profit  on  remittances  were  £20,279  better  than  in  1917,  The 
expenditure  on  maintenance  (£243,408)  was  about  the  same  as  in  the 
previous  year,  the  increased  cost  of  materials  being  compensated  by 
strict  economies  and  inces.sant  supervision.  The  traffic  expenses  were 
slightly  heavier,  due  to  increased  wages  and  shorter  hours.  The  key  of 
•the  whole  situation  was  the  cost  of  electric  energy.  The  supply  company 
mostly  used  hard  wood,  spoilt  maize  and  grain  as  fuel.  In  1913  the 
average  cost  of  current  per  unit  was  l-45d.,  and  in  1918  the  cost  was 
3-66d.  With  a  car-mileage  of  50,872,935,  £346,.500  was  charged  to 
revenue  under  the  head  of  traction,  whereas  in  1918,  with  a  car-mileage 
of  53,118,576,  the  amount  was  £891,632.  They  had  thus  now  to  pay  for 
power  about  £.545,000  more  to  earn  the  same  traffic  receipts.  They  were 
also  heavily  hit  by  the  income  tax.  After  providing  for  the  annuity  of 
£70,660  to  the  f 'ity  of  Buenos  Aires  Tramways  Company,  for  the  interest 
on  the  debenture  stocks  (£.542,0.50),  and  the  s'inking  funds  for  the  redemp- 
-tion  of  both  delienture  and  .share  capital  (£52,514),  the  net  profit  was 
£1.5,052.  The  directors  regret  ed  that,  having  regard  to  the  uncertain 
labour  position  and  to  the  cost  of  current  during  the  first  five  months 
of  the  year,  they  were  unable  to  recommend  the  distribution  of  any  part 
of  £83,042  available  by  way  of  dividend  on  the  first  preference  shares. 
The  directors  hoped  to  be  able  to  induce  the  Municipal  Council  to  allow 
-them  to  increase  the  fares,  so  as  to  meet  the  increased  charges  for  wages, 
&c.  There  was  every  prospect  of  imjiroved  receipts  during  the  current 
half-year.  They  would  have  the  advantage  of  some  reduction  in  the 
price  of  current,  and  if  there  were  no  further  labour  troubles  and  they 
■were  allowed  to  increase  fares,  this  year  should  show  an  improvement. 


NcM'  Companies. 


COUNTY  MOTORS  ENGINEERING  COMP  AN?  (PRESTON),  LTD(156,778). 
Private  company.  Reg.  July  7,  capital  £6,000  in  £1  shares,  to  acquire 
the  business  of  letters  on  hire  of  motor  cars,  garage  proprietors,  motor 
and  electrical  engineers,  carried  on  by  Bees'.ey  &  Carruthers,  Preston. 
Reg.  office  :   County  GaiaL'e.  Fishergate,  Preston. 

HATCHAM  IttANUFACTURING  COMPANY,  LTD.  (156,393).— Private 
company.  Reg.  June  24,  capital  £3,000  in  £1  shares,  to  take  over  the 
business  of  electrical  and  general  engmeers  carried  on  by  A.  S.  King, 
E.  A.  Endacott  and  F.  W.  Carpenter,  &c.  The  first  directors  are  A.  S. 
King.  E.  A.  Endacott  and  F.  W.  Carpenter  (also  secretary').  Reg.  offic;  : 
314.  Cray's  Innroail,  W.C. 

MAGNET  MOTOR  GARAGE,  LTD,  (156,561.)— Private  company; 
reg.  June  30,  capital  £10,000  in  £1  shares.  Motor,  general  and  electrical 
engineers,  garage  keepers,  &c.  Director,  R.  B.  Gunner.  Reg.  office,  2, 
Shaftesbm-y-road,  Hornsej'. 

METAL  INDUSTRIES,  LTD.  (156,191.)— Private  company.  Reg. 
June  18,  capital  £:!9,000  in  20,000  preference  and  18,000  ordinary  shares 
of  £1  each,  and  10,0(K)  deferred  shares  of  2s.  ea?h.  Mechanical  and  elec- 
trical engineers,  founders,  &c.     Reg.  office, 136,  Aldcrsgate-sti'eet,  E,C.l, 

PATENTS  MART  &  TRADE  AGENCY,  LTD.  (156,496.)— Private 
company;  reg.  June  27,  capital  £10,000.  To  acquii-e  the  business  carried 
on  by  Patents'  Mart  and  Trade  Agency,  Ltd.  (in  liquidation).  Directors  : 
Major  P.  R.  Thornton,  A.  C.  Hutchinson  and  R,  Spyers.  Reg.  office, 
329,  High  Holborn,  W.C. 

RELtANCE  TELEPHONE  COMPANY,  LTD.  (156,948).— Private  company. 
Reg.  July  11.  Capital  £25,000  in  £1  shares.  Manufacturers  of  and 
dealers  in  electrical  machinery  and  appliances,  especially  telephones, 
telephonic  apparatus,  &c.  Directors  :  A,  L,  Collins,  J.  H.  Smith  and 
E.  Silbennann. 

STEWART  A,  MOORE,  LTD.  (156,882)— Private  company.  Rtg.  July  Pt 
capital  £I2.(K|0  in  £1  shares,  to  take  over  the  business  carried  on  as 
Stuart  &  .Moore,  and  to  carri'  on  the  buesiness  of  manufacturers  of 
and  dealers  in  scientific  instruments,  fire  alarm  apparatus,  electrical  and 
general  engineers,  &c.  Permanent  directors :  J.  Sutton  and  C!.  J. 
Sutton.     Reg.  office  :   46,  Packington-road,  Acton,  W.3. 


Prices  of  Metals,  Chemicals,  &c. 


Copper 


Best  selected 

Electro  wire  bars 

H.C.  wire,  basis 

Sheet  

Phosphor-hronze  Wire — 

Phosphor-bronze 

wire,  basis   per  lb.        Is.   O^^d. 

Bra.st  60/40— 

Rod,  basis     per  lb.       Os.  10|d. 

Sheet,  basis   „  Is.  2}d. 

Wire,  basis     ,,  Is.  2d. 

Plij  Iron — 

Cleveland  warrants      per  ton    £164     0     0 

Galvanised      steel 

wire,  basis     ,,  35  10     0 

Lead  Pig— 

English  „  24  15     0 

Foreign  or  colonial  ,,  23  15     0 

r/H— Ingot    „  256     5     0 

Wire,  basis    per  lb.  3s.  2id. 


Salammoniac. — Percwt.80s.and753. 
Hulphur  (Flowers).— Per  ton  £21. 

,.      (Roll  Brimstone). — Per  ton 

£20. 
Sulphuric    Acid    (Pyrites,  168°). — 

Per  ton,  £7  17s,  6d.  to  £8. 


Tuesday,  July  22. 
Price.  Inc.  Dec. 

per  ton    £111     0     0        9    0    0  — 

£118     0     0       11     0     0  — 

per  lb.        Is.  3^d.  li'jd.  — 

Is.  3d.  OJd.  — 


OAcl. 

Oid. 

Id. 

Id. 


9  15    0  — 

0}d.  — 


Caliper  Sulphate. — Per  ton  £45-£4ti 
Boric    Acid  (Crystals).— Per   ton, 

£72. 
Carbon  Bi.iulphide.^PeT  ton  £55, 
Sodium  Birhroinate.— Per  lb.  lid. 
Sodium  Chlorate.— Per  lb.  7id.-Sd. 

Shellac— 3Q0i.    October  delivery  at  3963.  to  400  i. 

Rubber. — Para  fine,  2s.  6jd. ;  plantation  grades,  is.  lid.  to  is.  lljd.  lb. 

The  metal  prices  are  supplied  by  the  British  Insulated  k  Helsby  Cables, 
Ltd. ,  and  the  rubber  figures  by  W.T.  Henley's  Telegra])h  Works  Company 


Thirty-Seven  Years  A§o. 

[From  The  Electrician,  July  22,  1882.] 

Electric  Light  at  Worcester. — An  exhibition  of  art  and  industry 

was  fipened  in  this  city  in  the  early  part  of  this  week  under  the  title  of 

the    "  Worcestershire   Exhibition."     It   is   partially   lighted    by   Brush 

arc  lanijis  supplied  by  the  Hammond  Company. 

Electric  Lioht  at  Windsor  Castle. — The  preparations  for  lighting 
portions  of  this  castle  by  means  of  electric  lights  are  progressing  rapidly. 
This  work  is  being  done  by  Messrs.  R.  E.  Crompton  &  Companj',  and 
the  Maxim-Weston  Electric  Light  Company. 

An  Electrical  Target. — It  is  stated  that  a  target  has  been  made 
use  of  during  the  Wimbledon  meeting,  which  closes  with  the  present 
week,  which  registered  each  shot  fired,  or  rather  each  shot  that  struck  it, 
on  a  dummy  target  placed  some  distance  away  and  electrically  connected 
with  it.     This  target  is  reported  to  have  worked  extremely  well. 


THE  ELECTRICIAN: 

THE  OLDEST  WEEELT  ILLUSTRATED  JOURNAL  OF 

ELECTRICAL   ENGINEERING,   INDUSTRY,   SCIENCE  AND  FINANCE. 


ESTABLISHED  1861. 


FRIDAY,  AUGUST  i,  1919 


Price  Sixpenxe. 

By  Past,  Id.    Abroad,  9d. 


CONTENTS. 

Notes 107 

Arrangements  for  the  Week  109 

Weagant's  Anti-Statio  Method  in  Wireless  Telegraphy.  Illustrated. 

Contimied „ 110 

Tramways  and  Light  Railways  Association  112 

New  Plant  at  Winchester.     Illustrated 135 

Electric  Welding:  Its  Theory,  Practice,  Application  and  Economics. 

By  H.  S.  Marquand.     Illustrated. — Continued   116 

Heating  and  Cooking  Notes.     Illustrated 118 

Increased  Production.     By  Major  E.  A.  Pells,  R.E 119 

Tramway  Fares  120 

Review    _ 120 

British  Scientific  Products  Exhibition. — II 122 

Correspondence    123 

London  Traffic  Rejiort _ 124 

Westinghouse  Control  Units  and  Measuring  Instruments.       Illus.  124 

Patents  and  Traile  Marks  Bills 124 

Electricity  (Supply)  Bill 125 

Legal  Intelligence 125 

Patent  Record    ,„ 125 

Commercial  Topics 126 

Electricity  Supply „ 126 

Educational 128 

Tenders  Invited  and  Accepted „  128 

Companies'  Reports,  &c 129 


Notes. 


The  Tramways  and  Light  Railways  Association. 

The  Annual  Congre.ss  of  the  Tramways  and  Light  Railways 
Association,  which  was  held  last  week,  was  rather  a  melan- 
choly afiair.     There  was  by  no  means  such  varied  interest  as 
there  used  to  be  a  few  years  ago,  and  there  seemed  to  be  a  lack 
of  enthusiasm,  as  shown  by  the  comparatively  small  attend- 
ance.    This  is  probably  due  to  the  troublous  times  in  which 
such  enterprises  find  themselves,  and  for  this  reason,  no  doubt, 
the  two  Papers  that  were  presented  dealt  largely  with  questions 
of  finance.     We  refer  at  some  length  to  Mr.  W.  L.  Madgen's 
Paper  in  our  leading  article.     The  only  other  Paper  was  by 
Mr.  H.  England,  on  "  Post-War  Problems,"  which  are  cer- 
tainly numerous.     The  first  problem  considered  by  the  author 
was  that  of  finance,  which  comes  down  to  the  simple  view  that 
the  income  mvist  be  raised  sufficiently  to  meet  all  necessary 
costs  if  tramway  undertakings  in  this  country  are  to  fill  pro- 
perly the  position  assigned  to  them.     One  way  to  obtain  the 
essential  surplus  is  to  raise  the  fares  to  a  remunerative  figure, 
as  suggested   by  Mr.  Madgen.     The  other  is  to   cut  down 
expenses.     The  latter  is  by  no  means  an  easy  process.     A 
method  suggested  by  Mr.  England,  and  one  which  is  certainly 
well   worthy  of   attention,   is   co-operative   buying   and   the 
standardisation  of  parts.     For  example,  there  is  no  reason 
why  gear  wheels  should  not  be  purchased  on  a  co-operative 
basis.     If  the  various  parts  were  standardised  it  would  thenbe 
possible  to  j^lace  large  orders,  which  would  be  satisfactorv 
from  the  manufacturer's  point  of  view,  and  would  also  serve 
to  bring  down  the  cost  very  materially. 

Other  Problems. 

The  second  problem  mentioned  by  Mr.  Encjland  was  rolling 
stock.  We  agree  with  him  that  the  present  tramway  cars 
fitted  with  roof  covers  are  the  "  acme  of  ugliness,"  but  we 
doubt  if  very  much  can  be  done  in  the  way  of  improving  tram- 


way cars  from  a  commercial  point  of  view.  The  present  cars 
have  survived  many  years  of  evolution,  and  though  they  are 
unsatisfactory,  it  is  very  difficult  to  say  how  they  can  be 
improved.  Another  question  is  that  of"  road  maintenance, 
which  is  an  old  standing  grievance  of  tramway  undertakings, 
and  which  is  very  naturally  closely  connected  with  the  prob- 
lem of  the  motor-omnibus.  We  think  it  will  be  agreed  by 
most  people  that  the  maintenance  of  roads  should  either  be 
left  completely  to  the  rates  or  should  depend  to  come  extent  on 
contributions  from  all  jHiblic  services.  At  present  the  tram- 
ways bear  a  serious  charge,  and  in  some  cases  where  motor- 
omnibus  undertakings  have  been  forced  to  pay,  exorbitant 
demands  have  been  made.  There  should  be  some  uniformity 
m  these  matters,  and  possibly  this  will  come  when  the  Ministry 
of  Ways  and  Communications  is  in  being.  It  is  impracticable 
to  have  anything  in  the  nature  of  a  tax  on  all  vehicles,  though 
theoretically  this  would  be  the  best  course  to  adoj^t.  Apart 
from  these  problems  there  are  many  others  to  which  Mr. 
England  referred,  and  which  will  be  foimd  set  out  briefly  in 
The  Electrician  next  week. 


The  London  Traffic  Committee's  Report. 

At  times  the  proceedings  of  the  Select  Committee  on  London 
Traffic  were  as  farcical  as  those  of  the  recent  Coal  Commission, 
for  the  Committee  obviously  started  out  with  the  assumption 
that  the  raising  of  fares  was  an  iniquitous  procedure,  and  pro- 
ceeded to  i^rove  their  case  as  far  as  possible.  In  the  report 
which  has  now  been  issued  the  existing  congestion  is  stated  to 
be  a  scandal,  and  the  statement  is  made  that  the  demoralisa- 
tion of  traffic  in  Greater  London  is  fully  explained  by  the 
absence  of  a  supreme  traffic  authority  for  Greater  London. 
Although  we  are  quite  in  favour  of  a  suitable  traffic  authoritv, 
it  is  absurd  to  look  ujwn  the  existing  conditions  as  a  scandal 
for  which  certain  people  are  responsible,  or  to  suppose  that  it 
would  have  been  any  less  of  a  scandal  if  a  traffic  board  had 
been  in  existence.  Considering  that  the  traffic  facilities  were 
cut  down  during  the  war,  and  that  very  few  steps  could  be 
taken  to  meet  the  normal  growth  of  traffic,  there  must 
inevitably  be  congestion.  In  due  time  a  traffic  board  would 
no  doubt  be  in  a  position  to  do  something  to  regulate  the 
whole  problem,  but  it  is  to  be  hoped  that  any  such  board  will 
be  careful  in  making  edicts  without  considering  the  financial 
effect  of  their  regulations.  The  present  Committee  ajjpear  to 
have  very  little  idea  of  the  financial  problems  involved.  It  is 
grudgingly  admitted  that  some  increase  in  fares  was  necessary 
so  long,  be  it  marked,  "  as  it  is  accepted  that  actual  capital  is 
entitled  to  a  reasonable  return  on  its  outlay.''  We  wonder  on 
what  basis  the  Committee  would  nm  public  services. 

Overcrowding. 

The  statement  is  made  that  transport  agencies  were  aware 
of  the  evils  of  overcrowding,  but  such  evils  meant  better 
receipts,  and  therefore  steps  were  not  taken  to  remedy  them. 
We  think  it  is  scarcely  necessary  to  go  seriously  into  such  an 
allegation.  If  the  remedy  could  have  been  introduced  the 
police  would  certainly  have  gone  back  to  their  old  regulations. 
Everyone,  except  the  Committee,  however,  is  well  aware  that 
omnibuses  and  similar  material  were  not  obtainable  during  the 
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war  except  with  great  difficulty,  and  are  by  no  means  easily 
obtainable  even  now.  In  order  to  make  things  better,  we 
notice  that  the  need  for  restriction  of  competitive  services 
along  the  same  routes  is  emphasised.  We  should  have  thought 
that  if  there  was  much  overcrowding  it  would  be  an  advantage 
to  have  competitive  services.  One  interesting  point  is  noted, 
namely,  the  coming  of  the  eight-hour  day  means  greater  con- 
gestion at  certain  hours  of  the  day,  owing  to  the  fact  that  the 
movements  of  difierent  sections  of  the  community  will  more 
nearly  coincide.  In  order  to  overcome  this  difficulty  it  is 
suggested  that  the  board  should  regulate  the  hours  of  labour  ! 
This  is  an  impossible  suggestion,  and  certainly  would  not  be 
acceptable.  Something  is  also  made  of  the  fact  that  faies 
vary  according  to  the  districts,  being  higher  in  well-to-do  dis- 
tricts. We  cannot  see  much  objection  to  this,  if  it  enables 
lower  fares  to  be  accepted  in  poorer  districts,  and  presumably 
this  is  the  case.  The  report  is  interesting,  but  it  would  have 
been  much  more  valuable  if  it  had  been  drawn  up  by  a  really 
capable  committee. 

Restrictions  in  the  Fuel  Order. 

It  will  be  remembered  that  the  1918  Household  Fuel  and 
Lighting  Order  contained  a  clause  restricting  new  connections 
to  electricity  and  gas  undertakings,  and  that  this  was  sus- 
pended on  the  urgent  representations  of  those  interested  in  the 
industries  as  soon  as  circumstances  permitted  after  the  cessa- 
tion of  hostilities.  It  is,  therefore,  a  matter  of  surprise  that 
this  old  clause  has  been  introduced  into  the  new  Order  of  1919. 
Obviously  such  a  restriction  is  a  very  serious  matter,  not  only 
to  electricity  undertakings,  but  to  manufacturers  and  others 
occupying  new  premises.  It  also  necessarily  afiects  adversely 
the  manufacturers  of  accessories  required  for  this  class  of  work, 
and  it  tends  to  unemplojTnent.  We  are  therefore  glad  to  find 
that  Mr.  J.  W.  Beauchamp,  the  director  of  the  Electrical 
Development  Association,  has  secured  a  relaxation  of  this 
clause,  to  the  egect  that  such  connections  may  be  made  if  the 
local  Fuel  Overseer  is  satisfied  that  the  gas  or  electricity  under- 
taking in  his  district  is  in  a  position  to  meet  the  increased 
demand  which  may  arise.  This  relaxation  may  be  withdrawn 
at  any  time  if  the  undertaking  experiences  difficulty  in  meeting 
the  demand.  This  is  a  most  important  concession,  and  we 
think  that  Mr.  Beauchamp  is  to  be  congratulated  upon  his 
success.  What  it  means  is  that  in  practice  the  electricity 
supply  undertakings  will  do  all  they  can  to  make  possible  an 
increase  in  connections,  and  will  satisfy  the  local  Fuel  Overseer 
that  they  are  not  likely  to  get  into  difficulties  by  so  doing. 
This  is  just  the  kind  of  occasion  on  which  the  Electrical 
Development  Association  can  do  very  useful  work. 


The   Coal  Position. 

Although  the  Miners'  Federation  has  agreed  with  the 
Government  in  regard  to  the  various  points  under  dispute, 
and  consequently  a  strike  on  a  large  scale  may  be  avoided, 
the  position  in  Yorkshire  is  still  a  matter  for  anxiety,  and  it 
appears  that  there  are  still  a  large  number  of  mines  who  do 
not  realise  the  extreme  gravity  of  curtailing  the  output  of 
coal  in  this  country,  with  the  consequent  shutting  down  of 
various  works.  AVe  are  glad  that  the  Government  has  at  last 
realised  the  need  for  settlements  based  on  true  economic 
principles,  though  even  now  it  may  be  feared  that  they  have 
given  way  too  far  and  that  the  industries  of  the  country  may 
be  endangered.  The  present  position,  however,  is  only  part 
of  a  larger  problem.  It  was  announced  in  "  The  Times  " 
last  Tuesday  that  the  Government  have  decided  not  to 
nationalise  the  coal  industry.  If  this  is  the  case,  everyone 
engaged  in  other  industries  in  this  cf)untry  will  feel  greatly 
relieved.     The  nationalisation  of  the  coal  itself,  as  distinct 


from  coal  mining,  is  another  matter,  and  there  is  much  to  be 
said  in  its  favour.  Also  there  is  a  great  deal  to  be  said  in 
favour  of  some  such  scheme  as  that  outlined  by  Sir  Arthur 
DucKHAM,  and  on  which  it  is  understood  the  Government 
are  preparing  a  scheme  of  their  own.  We  only  hope  that 
the  miners  and  others  in  the  rank  and  file  of  labour  will  realise 
the  paramount  necessity  of  dealing-  with  such  questions  on 
economic  lines,  and  not  as  questions  of  politics  or  such  as  to 
be  settled  by  "  direct  action."  Any  such  application  of  force 
in  the  settlement  of  industrial  and  economic  questions  can 
only  lead  to  a  disaster  of  the  first  maonitude  and  that  very 
s.Mftly. 


Regulations  for  Automobile  Headlights.— This  subject  has 
been  studied  with  considerable  care  by  a  committee  of  the 
Illuminating  Engineering  Society  in  the  United  States,  some 
of  the  conclusions  of  which  are  summarised  in  a  recent  issue 
of  the  "  Transactions."  In  particular,  the  tests  leading  up  to 
some  regulations  adojjted  by  the  State  of  New  York  are 
described.  The  great  difficulty  is  to  efiect  a  compromise 
between  the  high  beam  illumination  desirable  for  the  driver 
and  the  elimination  of  glare,  which  this  almost  inevitably 
occasions  to  pedestrians  and  drivers  of  approaching  vehicles. 
From  these  tests  it  is  suggested  that,  in  order  that  objects  niay 
be  distinguished  at  150  ft.  and  2.50  ft.  respectively,  1,000  c.p. 
and  1,300  c.p.  are  needed.  Also  that  the  intensity  of  light 
striking  the  observer's  eye  should  not  exceed  850  c.p.,  measured 
at  a  distance  of  100  ft.  and  at  60  in.  above  the  ground.  The 
specification  for  testing  headlights  drawn  up  by  the  State  of 
New  York  is  printed  in  detail. 

Science'  and  Industry  in  Canada.— We  have  received  from 
the  Royal  Society  of  Arts  a  reprint  of  a  Paper  on  "  Science  and 
Industry  in  Canada,"  read  before  the  society  on  March  4th 
by  Prof.  J.  C.  McLennan.  Education  has  been  well  developed 
in  Canada,  and  the  proportion  of  students  who  proceed  to  the 
universities  is  considered  high  as  compared  with  the  older 
countries.  One  reason  for  this  is  the  arrangement  by  which 
students  can  earn  sufficient  money  to  carry  them  through  the 
university  courses  during  the  vacation  period  (.lune  1st  to 
October  1st).  A  feature  is  the  equipment  of  schools  for 
special  subjects,  such  as  the  School  of  Railway  Engineering 
and  the  Forests  Products  Laboratory  attached  to  the  McGill 
University,  which  is  an  exceptionally  well-equipped  institution. 
Mention  may  also  be  made  of  the  various  agricultural  colleges 
which  are  deservedly  world  famous.  Li  common  with  other 
countries,  Canada  has  formed  a  department  for  scientific  and 
industrial  research,  and  the  list  of  problems  set  oiit  in  the 
Paper  suggests  that  there  is  plenty  of  useful  work  before  it. 

Co-Operative  Production. — In  June  a  conference  of  em- 
ployers and  trade  union  officials  was  arranged  by  the  Industrial 
Reconstruction  Council,  and  was  held,  at  the  invitation  of  Sir 
Samuel  Waring,  at  Footscray  Place,  Kent.  The  chair  was 
taken  by  Mr.  E.  J.  P.  Benn,  and  there  were  15  other  members 
of  the  conference.  The  conclusions  reached  were  that  (1) 
works  committees  should  be  established  wherever  practicable  ; 

(2)  effective  machinery  should  be  created  to  regulate  auto- 
matically the  rise  and  fall  of  general  standard  rates  of  wages  ; 

(3)  some"  scheme  of  co-operative  production  should  preferably 
be  adopted  in  order  to  increase  production  ;  and  (4)  the 
principle  of  co-partnership  or  profit-sharing  should  also  be 
adopted  wherever  possible.  At  the  same  time,  the  conference 
came  to  the  conclusion  that  no  one  standard  scheme  was  likely 
to  be  suitable  for  all  the  varying  conditions  of  our  industries. 
In  the  j)am])hlet  that  has  been  issued,  the  Priestman  scheme 
is  given  in  an  appendix,  together  with  a  specimen  sliding  scale 
agreement,  according  to  which  the  wages  vary  with  the  selling 
price  of  the  product. 

British  Scientific  Products  Exhihition.— Ex phsivea  in  War 
mid  Praee. —  In  a  lecture  on  '•  Explosives,"  at  the  British 
Scientific  Products  Exhibition,  Central  Hall,  Westminster,  by 
Mr.  James  Young,  O.B.E.,  of  the  Royal  Military  Academy, 
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the  lecturer  said  that  explosives  were  equally  essential  in  war 
and  peace.  In  industry  they  were  suljstitutes  for  man  power, 
and,  as  this  had  become  scarce,  their  use  in  the  future  was 
likely  to  increase.  Nitrates  were  the  foundation  of  all  our 
military  and  most  other  explosives,  and  at  present  practically 
aU  our  supplies  came  from  overseas.  A  great  "  National 
Nitrate  Factory  "  should  be  established  in  England  without 
loss  of  time.  We  were  already  behindhand.  The  Germans 
made  their  own  nitric  acid  for  use  in  the  war,  and  America  had 
already  established  a  national  factory.  Experience  was 
necessary,  but  good  returns  should  be  a  certainty.  There  was 
an  enormous  demand  for  nitrates  as  fertilisers,  so  the  main 
product  could  be  used  for  this  purpose  in  peace  and  be  imme- 
diately available  in  case  of  war.  Such  a  factory  would  increase 
our  security  and  our  agricultural  prosperity. 
The  Exhibition  closes  next  Tuesday. 

Choking  Coils  for  Earthing. — W.  Petersen  has  investigated 
the  disturbances  due  to  the  earthing  arc  on  high-tension  net- 
works. He  considers  that  a  large  number  of  breakdowns  in  the 
continuity  of  supply  are  due  to  the  earthing  current  and  the 
grounding  arc.  The  earthing  choking  coil  may  be  used  for  a 
double  purpose — viz.,  to  reduce  the  earthing  current  to  a 
minimum  and  to  suppress  the  arc.  This  chokmg  coil  may  be 
connected  to  the  generators  or  transformers  ;  alternatively, 
it  may  be  connected  to  the  artificial  neutral  point  of  the  system . 
It  absorbs  that  part  of  the  earthing  current  which  is  due  to 
capacity,  and  renders  the  remaining  part  of  the  earthing 
current  incapable  of  generating  an  arc  if  it  receives  from  the 
voltage  of  the  phase  a  current  of  the  same  magnitude  as  that 
part  of  the  earthing  current  due  to  capacity.  The  physical 
peculiarity  of  the  coil  lies  in  the  fact  that  its  property  of 
extinguishing  the  arc  depends  essentially  on  the  equality  of  the 
frequency  in  the  network  and  that  in  the  discharge  wave. 
The  author  gives  in  the  "  Elektrotechnische  Zeitschrift  "  an 
account  of  some  tests  and  experiments  which  he  has  conducted 
on  the  network  of  the  Laufenburg  power  station. 

Institution  of  Electrical  Engineers. — At  the  annual  dinner 
of  the  Institution  of  Electrical  Engineers  the  following  tele- 
gram was  sent  to  th"  corresponding  institutions  of  America, 
Belgium,  France,  Italy  and  Japan  :  '"  Fraternal  greetings  to 
their  brother  "lectrical  engineers,  allies  in  war  and  peace,  from 
members  of  British  Institution  of  Electrical  Engineers  as- 
sembled at  first  festival  since  outbreak  of  war,  1911.^ 
WoRDlNGH.VM  President."'  The  following  replies  were  received  : 
Brussels,  July  2,  1919. 
Deeply  appreciative  of  your  friendly  courtesy,  the  members  of  the 
Societe  Beige  des  Electriciens  join  most  heartily  in  the  first  celebration 
of  their  brothers,  the  British  electrical  engineers,  and  send  them  their 
most  cordial  greetings.  PiER.iKD,  President. 

Paris,  July  1,  1919. 
Deeply  moved  by  the  affectionate  thoughtfulness  on  the  part  of  their 
fellow-members  of  the  British  Institution  of  Electrical  Engineers,  the 
members  of  the  Societe  Fran9aise  des  Electriciens  send  them  fraternal 
greetings  on  the  occasion  of  their  first  celebration,  and  rejoice  with  them 
over  the  fact  that  the  Peace  Treaty  has  been  signed. 

JIazen,  President. 

Milan,  July  3,  1919. 
The  members  of  the  Associazione  Elettrotecnica  Italiana  return  to 
their  English  colleagues  their  expression  of  warm  friendship,  already 
traditional,  which  the  present  Allied  victory  has  happily  sealed. 

Fereabis,  President. 

TOKIO,  July  9,  1919. 
Your  cordial  greetings  heartily  appreciated  and  reciprocated. 

Xamba.  President.  Dcnkigakkai. 

Federation  of  Tschnical  and  Scientific  Associations.— A\e 

are  pleased  to  learn  that  a  scheme  has  been  formulated  for 
the  federation  of  th.e  Electrical  Power  Engineers'  Association, 
the  National  Association  of  Industrial  Chemists  and  the 
National  Union  of  Scientific  Workers.  The  federation,  which 
was  decided  upon  at  a  recent  meeting  of  representatives  of  tlie 
three  associations  in  question,  is  the  fulfilment  of  a  policy  that 
the  respective  associations  were  established  to  jiromote.  It 
IS  intended  that  kindred  associations  established  as  trade  unions 
shall  be  in\'ited  to  join  in  the  grand  federation      The  imme- 


diate object  of  the  federation  is  to  secure  the  adequate  repre- 
sentation of  such  trade  unions  upon  joint  industrial  councils 
and  other  bodies  whose  fmictions  affect  the  interests  of  the 
scientific  and  technical  works.  Each  of  the  above  associations, 
along  with  similar  associations,  has  been  working  for  this 
object  in  the  past,  but  the  need  for  collective  action  has  been 
realised.  In  addition,  the  many  que.stions  of  common  interest 
to  the  members  of  the  constituent  associations  in  the  federation 
will  also  come  within  the  scope  of  its  activities.  There  will  be 
a  Federal  Council,  consisting  of  not  more  than  five  delegates 
from  each  as.sociation  represented  in  the  federation,  whose 
hon.  secretary  (pro  tern.)  is  Mr.  W.  A.  Jones,  6.5-66,  Chancery- 
lane,  London,  W.C.2. 

Effect  of  Power  Factor  on  Networks.— Franz  Buckholz 

in  the  "  Elektrotechnische  Zeitschrift  "  considers  the  que,stion 
of  jiower-factor  in  distributing  networks,  the  effect  of  which 
on  the  efficiency  of  supply  is  well  known.  There  has  lately 
been  a  decided  tendency  towards  the  idea  that  it  is  reasonable 
to  regulate  the  charges  to  the  consumer  according  to  the 
nature  of  his  average  power-factor.  But  there  has  been  no 
entirely  satisfactory  solution  of  the  question  of  determining 
the  mean  power-factor,  and  this  is  possibly  due  to  the  fact 
that  it  has  been  insufficiently  considered  from  the  theoretical 
standpoint.  Moreover,  it  is  not  possible  to  give  anv  jDhysical 
meaning  to  the  conception  of  the  mean  power-factor,  and  at 
best  it  leaves  out  of  account  the  regularity  with  which  power 
is  taken  by  the  consumer.  The  first  part  of  his  paper  is  a 
theoretical  investigation  of  the  problem,  which  leads  to  the 
idea  of  an  "  energv-factor,"  which  is  the  product  of  the  mean 
power-factor,  and  the  ""  correlation  factor."  The  latter  takes 
into  account  the  regularity  of  demand,  which  is  of  great 
importance  in  some  cases,  such  as  the  demand  made  b}'  steel 
rolling  mills.  He  explains  in  the  second  part  of  the  paper 
methods  by  which  his  proposed  system  of  charging  can  be 
carried  into  practice  and  the  principles  on  which  his  tariff 
would  be  based.  He  proposes  the  use  of  a  meter  which  shall 
determine  the  uniformity  with  which  power  is  taken  by  tbe 
consumer,  and  also  the  power  factor  of  the  load.  As  the 
result  of  the  readings  he  finds  a  factor  which  should  be  used  in 
adjusting  the  consumer's  account.  The  meter  which  he  em- 
ploys is  a  modification  of  the  watt-hour  meter.  In  place  of 
the  voltage  coil,  which  produces  a  field  proportional  to  the 
network  voltage,  he  uses  a  driving  element  which  carries  a 
field  proportional  to  the  current  taken  by  the  installation. 
The  practical  methods  of  adjusting  the  accounts  and  fixing 
tlie  tariffs  are  explained 


Obituary. 

We  regret  to  record  the  death  of  Mr.  James  Conolly,  retii-ed  elec 
trical  engineer  ?nd  cable  manufacturer,  of  Blackley,  L-incs.  Mr. 
ConoUy  was  lOund  dead  in  Lake  Windermere  on  the  24th  inst.  Medical 
evudence  was  gi,von  at  the  inquest  that  deceased  appeared  to  have  had  a 
seizure,  during  which  he  fell  into  the  water.  Mr.  ConoUy,  who  was  52 
vears  of  age,  had  been  in  indifferent  health  for  some  time. 

We  regret  to  record  the  death  of  Mr.  Henri  Armagxat,  the  well-known 
writer,  who  was  closely  associated  with  our  contemporary  the  "  Revxie 
Generale  de  rElectricite."  During  the  war  he  devoted  his  energies  to 
assisting  General  Ferrie  in  the  organisation  of  the  radio-telegrapliie 
service. 

Personal. 

ilr.  Anthony  Hodgson,  Superintendent  of  the  Eastern  Telegraph 
Company  at  CJibraltar,  has  received  the  M.B.E.  for  services  rendered 
during  th?  war. 

Sir  Evan  Jones,  Bart.,  M.P.,  has  resigned  his  position  as  Chairman  of 
the  Road  Transport  Board.  The  main  duties  of  the  local  organisation 
of  tlio  Road  Transport  Board  are  now  couecmed  with  transport  for  food- 
stuffs and  it  was  therefore  incorporated  with  the  Divisional  organisation 
of  the  Ministry  of  Food  on  July  21. 


Arrangements  for  the  Week. 

FRIDAY,  Aug.  1st  (to-day). 

BRiTisn  Scientific  Prodccts  Exhibition. 
a. 30  p.m.     At  Central  Hall,  Westminster,  London.  S.W.     Lecture 
on  "  Applications  of  Science  to  Militarj-  Mining,"  by  Mr,   H. 
Standish  Ball, 
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Weagant's  Anti-Static  Method  in  Wireless 

Telei^raphy, 


(Continued  from  p.  85.y) 


UsDERGROr^JD    AXD    SuEFACE-GrOUSD    HORIZONTAL   AeRIAXS. 

The  low  horizontal  aerial  for  radio  reception  was  first  used  by 
Marconi.  An  antenna  of  the  same  type  emploj^ed  by  Weagant 
in  the  spring  of  1914.  at  New  Orleans,  gave  a  distinctly  better 
signal  to  static  ratio  than  the  large  earthed  aerial.  Later  compari- 
sons with  a  loop  aerial  showed  the  two  to  be  substantially  identical 
in  that  respect. 

One  important  deduction  resulting  from  these  tests  was  the  fact 
that  the  long  horizontal  aerials  laid  under  ground,  on  the  surface 
of  the  ground,  or  suspended  above  the  groinid,  may  act  as  a  loop 
aerial.  Because  of  the  capacity  to  earth  a  return  path  for  the  cur- 
rent exists  between  the  ends,  which  efiectively  completes  the  circuit. 

It  has  been  noted  particularly  that,  as  the  distance  between  the 
ground  and  the  horizontal  aerial  is  increased,  its  action  becomes 
more  nearly  that  of  an  ordinaiy  antenna  ;  and  that,  because  it  is 
then  not  in  the  most  effective  position  relative  to  the  incoming 
signal  to  collect  the  maximum  of  energy,  the  signals  are  less  in 
strength  than  would  be  secured  with  less  spacing. 

The  usually  accepted  explanation  of  the  working  of  the  hori- 
zontal aerial  is  that  the  wa>ve  front  of  the  signal  wave  is  tilted 
forward,  and  that  consequently  there  is  a  component  of  electric 
force  in  the  direction  of  its  length.  It  is  to  be  noted,  however,  that 
under  some  circumstances  such  an  aerial  may  be  acting  equally  \\ell 
as  a  loop.  This  view  ^^•ill  also  account  for  one  observed  fact  which 
the  usual  methods  of  explanation  do  not  account  for,  namely,  that 
when  an  aerial  of  this  type  is  laid  on  the  ground,  or  buried  under- 
neath it,  its  effectiveness  as  an  aerial  does  not  increase  indefinitely 
with  length,  but  rapidly  rea;  hes  an  optimum  value  dependent  on 
the  circumstances  obtaining.  This  can  readily  be  accounted  for 
under  the  present  hypothesis  by  the  fact  that  as  the  length  increases 
its  capacity  to  earth  increases  and  at  some  point  becomes  sufficient 
to  close  the  loop. 

As  this  capacity  increases,  however,  the  currents  originating  in 
this  increased  length  have  various  paths  in  which  to  flow,  one  of 
which  includes  the  receiving  apparatus,  but  others  are  through  the 
capacity  to  earth  between  the  conductor  and  the  receiving  apparatus, 
and  the  larger  this  gets  the  greater  is  the  proportion  of  the  currents 
originating  in  the  ends  of  this  aerial,  which  are  diverted  and  do  not 
flow  through  the  receiving  apparatus.  This  method  of  considering 
such  an  aerial  is  further  supported  by  the  fact  that  the  greater  the 
capacity  per  unit  of  length  which  exists  between  the  conductor 
and  the  true  underlying  earth,  the  shorter  is  the  maximum  length 
which  can  be  used  to  advantage.  This  capacity  is  a  maximum,  of 
course,  when  the  aerial  is  actually  buried  in  the  ground  or  under 
water,  becoming  less  when  the  wire  is  run  on  the  surface  of  the  earth 
and  still  less  when  the  wire  is  suspended  at  some  height  above  the 
earth,  tests  having  shown  that  wires  suspended  some  10  ft.  above 
ground  can  be  used  up  to  some  six  miles  in  length,  the  signal  increas- 
ing with  length  ;  that  a  length  about  one-half  of  this  is  effective 
when  the  w  ire  is  laid  on  the  ground  and  of  approximately  2,500  ft. 
when  the  wire  is  placed  under  brackish  water. 

Mr.  Weagant  has  also  found  that  as  the  distance  of  such  an 
aerial  above  ground  is  increased,  its  action  becomes  more  nearly 
that  of  an  ordinarj-  antenna,  and  that  therefore  on  account  of  its 
position  relative  to  the  incomuig  signal,  it  becomes  less  effective  in 
collecting  this  signal  energy. 

The  Weagant  aerial  constitutes,  as  a  whole,  a  uni-directional 
receiving  antenna  ;  that  is,  signals  arriving  from  one  end  of  the  loop 
can  be  tuned  in,  while  an  interfering  signal  from  the  opposite  end 
can,  by  proper  phase  adjustments,  be  tuned  out. 

Mr.  Weagant  pointed  out  that  advantage  can  be  taken  of  this 
property  to  eliminate  static  interference  if  the  static  waves  happen 
to  come  from  a  direction  other  than  that  from  which  the  signal 
arrives.  This  is  of  considerable  l.elp  when  a  thunderstorm  is  gather- 
ing in  the  vicinity  of  the  station.  Although  the  most  effective 
spacing  of  the  loop  to  obtain  this  unidirectional  characteristic  is 
one-quarter  length,  a  general  order  of  the  result  is  obtainable  with 
any  spacing  between  the  loops. 

Suppo.se  that  the  two  loops  of  the  system  are  one-quarter  wave 
length  apart  and  that  the  desired  signal  arrives  from  right  to  left  ; 
then  the  currents  in  the  left-hand  loop  are  i!0  deg.  behind  those  of 
the  right-hand  loop,  if  the  circuits  are  accurately  tuned,  and  they 
will  add  in  quadrature.  Next,  suppose  a  signal  arrives  from  left 
to  right ;   then  the  currents  due  to  this  signal  in  the  left-hand  loop 


are  90  deg.  ahead  of  those  in  the  right-hand  loop,  and  therefore  also 
combine  hi  quadrature.  Then  currents  due  to  both  signals  exist  in 
the  common  receiving  circuit. 

Suppose,  now,  the  phases  of  all  currents  in  the  left-hand  loop  are 
shifted  forward  90  deg.  ;  then  the  currents  due  to  the  desired  signal 
in  this  loop  are  shifted  around  \mtil  they  are  in  phase  with  those 
from  the  right-hand  loop,  while  the  phase  of  the  currents  due  to  the 
interfering  signal  in  this  loop,  and  which  were  previously  90  deg. 
ahead  of  those  due  to  the  right-hand  loop,  are  now  190  deg.  ahead 
of  those  in  the  right-hand  loop,  so  that  they  oppose  and  neutralise. 
Because  of  the  unusual  characteristics  of  the  aerial  used,  this  shift 
in  phase  is  readily  accomplished  by  a  small  adjustment  of  the  con- 
denser in  the  loop  circuit.  If  the  interfering  signal  is  not  m  line  the 
right  amount  of  phase  shifting  can  be  made  to  take  care  of  it,  and 
this  general  order  of  result  is  obtainable  to  some  extent  ^^•ith  any 
spacing  between  the  loops,  although  one-quarter  A\ave  length  is  best. 
The  reception  of  Carnarvon's  signal,  14,200  metres,  through  the 
powerful  interference  of  the  200  kw.  Alexanderson  alternator  at 
New  Brunswick,  only  25  miles  away,  working  at  13,600  metres,  has- 
been  an  everyday  performance  of  the  system,  while  at  the  same 
time  preser\-ing  a  good  static  balance.  All  forms  of  the  arrange- 
ment described  have  capabilities  of  reception  through  interference, 
these  capabilities  varj'ing  with  the  type  of  aerial  employed,  the  loop 
aerials  and  the  horizontal  aerials  giving  similar  curves. 

It  has  been  mentioned  in  the  original  article  that  Mr.  Weagant 
observed  the  necessity  for  local  tuning  of  each  loop  in  all  arrange- 
ments emplojnng  two  widely  separated  closed  circuit  loops  or  cages 
comiected  to  a  central  receiving  station  by  long  low  horizontal  leads. 
This  required  placuxg  an  operator  at  each  cage  and  informing  him  by 
telephone  just  what  adjustments  were  to  be  made  in  order  to  change 
the  wave  length  or  to  obtain  a  good  static  balance.  Obviously, 
this  was  not  a  convenient  arrangement,  and  an  added  objection 
previously  mentioned,  was  that  the  long,  low  horizontal  leads  acted 
as  aerials,  picking  up  both  static  and  signals.  Although  this  particu- 
lar structure  gave  a  marked  reduction  in  static  currents  while  retain- 
ing useful  amounts  of  the  signal  currents,  it  cannot  be  said  to  have 
fully  satisfied  the  requirements  of  modem  radio  engineering  and 
commercial  practice. 

In  an  effort  to  overcome  the  troubles  incident  to  the  use  of  the 
loops  with  long  low  leads,  Mr.  Weagant  and  Jlr.  Waterman,  jointly,, 
conceived  the  idea  of  making  the  loop  and  lead-in  wires,  one  ;  and 
accordingly  experiments  were  conducted  with  two  loops,  each  of 
«hich  consisted  of  a  smgle  turn  of  wire  extending  out  from  the 
station  and  back  again.  This  arrangement  was  free  from  points 
where  abrupt  changes  in  the  circuit  constants  took  place,  which 
was  not  the  case  with  the  cage  aerials  which  made  use  of  the  long 
horizontal  leads. 

One  of  the  first  discoveries  made  in  connection  with  the  enlarged 
single-  turn  loops  was  that  they  could  not  be  tuned  to  sharp  resonance 
with  any  particular  incoming  frequency  ;  in  fact,  the  insertion  of 
inductances  and  capacities  in  the  loops  to  establish  resonance  at 
different  wave  lengths  had  seemingly  no  effect  upon  their  frequency 
of  oscillation. 

It  was  believed  that  this  result  was  due  to  a  current  distribution 
in  the  loops  of  such  a  nature  that  a  current  node  exLstcd  at  the  point 
of  insertion  of  the  tuning  devices.  This  distribution  was  successfully 
altered  by  the  insertion  of  inductances  at  suitable  points.  A  coil 
of  30  millihenries  was  inserted,  successively,  in  the  upper  wire  at 
points  between  the  receiving  station  and  the  other  end  of  the  loop ; 
it  was  found  that  the  tuning  improved  constantly  as  the  coil  was 
moved  from  one  end  toward  the  middle,  but  it  became  poorer  as  the 
coil  was  moved  from  the  middle  toward  the  end. 

It  is  interesting  also  to  note  that  when  an  inductance  was  inserted 
in  tln'  lower  wire  it  jjroduced  no  result.  When  coils  were  inserted 
in  the  middle  points  of  both  lower  and  upper  wire  at  the  same  time,, 
the  effect  of  the  latter  was  annulled.  Experiments  showed  that 
30  millihenries  was  about  right  f(jr  a  wave  length  of  12, 000.' metres 
and  o  millihenries  for  6,000  metres,  but  either  value  was  sufficiently 
acceptable  for  both  wave  lengths,  with  loops  each  three  mUcs  long. 

After  this  definite  method  of  tuning  had  been  determined,  the 
results  secured  ui  balancing  out  static  and  retaining  the  signal  were 
most  satisfactory'.  The  over-all  results  obtained  were  better  than 
those  secured  with  smaller  loops  spaced  far  apart  and  connected  to  the 
receiving  apjiaratus  with  long  low  horizontal  lead  wires,  because  in 
that  arrangement  the  leads  had  acted  as  aerials  and  reduced  the- 
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(illocti\o  spat-iiig  of  the  two  cud  luu|i.s  ur  cages.  The  most  effective 
spacing  of  two  such  loops  was  foiuitl  to  be  one-half  wave  length 
between  the  centres,  which  is  in  agreement  uith  the  theory  previously 
t)utlined. 

An  exhaustive  series  of  experiments  with  enlarged  loops  of  various 
types  were  carried  on  at  Lakewood,  N.J.  Various  modifications 
w  ere  ])ut  imder  observation. 

Mr.  Weagant  states  that  his  whole  worlc  has  demonstrated  that 
existing  ideas  of  the  mechanism  by  which  the  loop  aerial  extracts 
energy  from  a  passing  electromagnetic  wave  will  have  to  be  con- 
siderably modified. 

Practical  Circuit.s' 

Detailed  working  circuits  of  the  Weagant  two  aerial  system  for 
.static  elimination  may  now  prove  of  interest.  Fig.  3  shows  more 
fully  the  station  house  circuits,  with  the  exception  that  the  centrally 
located  line  inductances  are  not  shown.  Loading  coils  L-6  and  i-T 
are  inserted  in  the  lower  lead  of  each  loop  and  reversing  S'lV'itches  S-\ 
and  6'-2  are  placed  between  the  loops  and  stationary  goniometer 
coils,  to  obtain  the  most  effective  working.  Variable  condensers 
C-l,  ('-2  and  I'-'i  are  inserted  in  the  centre  of  each  goniometer  coil. 
Another  reveraing  switch  S-'i  is  placed  iii  the  mtcrmediate  tuning 
cireuit  which  includes  the  rotating  coil  of  the  goniometer  i-3,  the 
load  uxductance  L-i  and  the  coupling  coil  L-5  actuig  upon  L-6  which 
in  turn  actuates  the  oscillation  detector  I'-3. 

This  particular  diagram  shows  an  oscillating  vacuum  tube,  the 


A  few  thunderstorms  occurred  duiuig  this  liuic,  and  s(jmc,  but  not 
all  of  them,  prevented  reception  while  they  lasted.  There  were  al»o 
periods  recurring  regularly  every  day  between  four  and  six  o'clock 
in  the  afternoon,  and  between  twelve  and  tuo  o'clock  in  the  morning 
when  the  intensity  of  the  received  signals  from  Caniarxon  and  Nauen 
fell  off  enormously,  on  some  occasions  falling  as  low  as  1 /lOOth  of 
their  normal  intensity.  During  a  few  of  these  fading  jieriods, 
interruptions  were  experienced  varj'ijig  from  five  to  ten  minutes,  to 
perhaps  one  hour.  The  worst  of  these  periods  A\as  usually — but  not 
always — the  midnight  to  2  a.m.  period  when,  although  the  static 
was  generally  lighter  than  during  the  afternoon  fadmg  period,  at 
\\hich  time  its  maximum  intensity  occurred,  the  decrease  of  signal 
strength  was  rather  greater.  A  careful  study  of  the  conditions  during 
these  fading  [jeriods  convinced  Mr.  Weagant  that  the  difficulty  was 
due  to  the  fact  that  when  the  signal  weakened  greatly  the  click  type 
of  static  \\as  present  ui  sufficient  quantities  to  cause  the  trouble,  and 
that  when  the  signal  uitensity  was  greatly  amplified  in  order  to  be 
heard,  the  amplification  also  brought  up  this  disturbance  with  its 
ratio  to  the  signal  unaltered. 

Continued  experimenting  eventually  culminated  in  the  perfection 
of  a  three  serial  system  which  elimuiated  most  effectively  both  the 
griixders  and  the  click  type  of  static,  and  moreover  gave  signals  of 
sufficient  audibility  for  continuous  reception  from  European  stations 
of  a  much  lower  po\\er  than  required  to  give  response  with  the  two 
aerial  arrangement.  The  three  aerial  arrangement  permitted 
reception  through  the  worst  fading  periods  without  interruption. 


Fio.  3. — CiRcaiTS  OF  THE  WejVGant  Two-AERiu,  System  FOR  Static  Elimination   simwiNfi   the   ro^ii-rmv  of  the  Ooniometf.u  and  thf. 

NEOESSABy     REVERSINU      SWITCHES      FOB     OBTAINING     A     SATISFACTORY    STATIC    BaLAN'CE. 


plate  circuit  being  shunted  by  an  inductance  antl  capacity  m  series, 
but  any  type  of 'detector  and  circuit  suitable  for  damped  or  undamped 
wave  reception Jmay  be  employed. 

In  all  the  arrangements,  the  general  procedure  to  balance  out 
static  and  retain  the  signal  is,  in  brief,  as  follows:  The  rotary  coil  of 
the  goniometer  is  placed  in  inductive  relation  to  one  of  the  two  loops  : 
the  circuits  are  then  tuned  until  the  maximum  signal  strength  is 
obtained.  A  similar  procedure  is  carried  out  in  respect  to  the  other 
loop.  Both  loops  are  then  connected  to  the  goniometer,  and  the 
third  f^oil  is  rotated  to  a  position  giving  maximum  signals  and 
minimum  static.  A  finer  balance  is  then  obtained  by  adjusting  the 
inductance,  capacity  and  resistance  in  both  loops. 

t!omme  iting  upon  the  results  obtained  with  the  two  aerial  system 
A.i  installed  at  the  Lakewood,  N.J.,  station,  Mr.  Weagant  said  that 
the  station  was  operated  continuously  from  the  middle  of  July 
until  the  end  of  pSeptember  with  a  force  of  three  operators,  each 
norkiug  eight  hours,  copying  messages  sent  out  by  Lyons,  Camai'von, 
and  Xauen,  regularly,  and  occasionally  other  stations.  This  con- 
tinued operation  was  undertaken  to  determme  the  capabilities  of  the 
system  in  a  practical,  commercial  way,  during  the  worst  period  of  the 
summer  and  at  all  hours  of  the  day.  The  results  secured  were  most 
gratifying,  the  total  interruptions  experienced  being  of  no  greater 
total  duration  than  those  of  good  cable  workuig  between  the  same 
points  and  at  the  same  time  of  year.  It  was  found  that  when  the 
signal  f  roui  t  he  European  stations  was  of  normal  intensity  the  heaviest 
static  exiierienced  at  any  time  was  unable  to  interfere  iji  the  slightest, 
but  that  on  the  contrary,  it  might  have  been  very  much  more  severe 
without  causing  trouble.  'Rece])tion  under  tliLs^con<litioii"^\\as 
almost  invariably  good  enough  for  high  speed  automatic  reception. 


Characteristics  of  Static 

In  support  of  his  theory  which  classified  "  grindere  "  as  a  tyix-  of 
static  \\  hich  is  propagated  vertically,  and  the  ■"  clicks,"  a  type  which  is 
propagated  horizontally,  Mr.  Weagant  declared  that  continuous 
experimentmg  had  established  beyond  doubt  that  the  characteristics 
of  tl  e  two  pre\ailing  types  of  static  were  well  defined.  The 
■■  grinders  "  are  most  prevalent  in  the  warm  season,  between  the 
uoon  hours  and  suarisc  of  the  followmg  morning. 

Grindei-s  generally  produce  in  the  telephone  a  continuous  rattle, 
\\ith  occasional  heavier  crashes.  This  type  of  static  seems  to  be 
\ertically  propagated, and  certainly  affects  aerials  separated  by  con- 
siderable distances  simultaneously."  The  two  aerial  svstem  effectually 
t  xcludes  the  grindcre.  The  click  type,  however,  which  is  apparently 
propagated  horizontally,  had  to  be  dealt  with  in  another  manner. 

Defining  the  clicks,'  Mr.  Weagant  said  they  are  widely  simced 
crashes,  ami  are  most  noticeable  during  the  cooler  periods  of  the  year 
and  day.  They  do  not  interfere,  except  on  rare  occasions,  with 
signals  equal  to  the  normal  strength  of  Carnarvon,  Nauen,  or  Lyons, 
Init  during  reception  from  stations  of  smaller  power,  such  as  Clifden, 
Ireland  and  Eiffel  Tower,  Paris,  the  clicks  caused  marked  interference 
with  the  two  aerial  arrangement,  and  any  adjustments  that  reduced 
the  click  type  of  static  reduced  the  signal  also. 

By  applying  a  prmciple  hitherto  unkuoxni  in  radio-engineering, 
both  clicksand  grindere  were  elmiinated  while  the  full  signal  strength 
of  foreign  stations  was  retained.  A  description  of  the  three-aerial 
arrangement  foUow  s. 

{'I'o  be  concluded.) 
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Tramways  and  Light  Railways  Association. 


Annnnl  fleeting   and   Conference. 


Till'  annual  inretiiig  and  lonfcieme  of  tlic  Tramways  and  Light 
Railways  Association  was  held  at  Caxton  Hall,  Westminster,  on 
July  25th,  Mr.  R.  J.  Howley  presiding  in  the  absence  of  the  chairman 
of  the  A.'sociation,  Sir  Arthur  Stanley. 

Annual  Meeting. 

The  Ch^vikman,  in  his  report  on  the  work  of  the  Association  duriiijz 
the  past  year,  said  that  the  revenue  for  the  j'ear  was  £788  and  the 
expenditure  £7cO,  leaving  a  balance  to  be  carried  forward  of  £28. 
which,  added  to  the  balance  in  hand  from  previous  years,  makes  a 
total  sum  in  hand  of  £fi46,  of  which  £5.^0  is  invested  in  War  Bonds. 
After  congratulating  the  members  on  meeting  under  conditions  o^ 
peaee,  the  chainnan  said  that  there  were  still  difficult  times  to  face 
before  matters  be  onie  normal  again.  The  outstanding  features  of 
the  past  year  had  undoubtedly  betn  labour  and  wages.  From 
Januarj-  to  Xovember  there  had  been  an  uninterrupted  series  of 
meetings  and  negotiations  ^\ith  the  representatives  of  the  employees. 
For  the  first  time  the  unions  put  forward  demands  in  the  form  of 
national  demands,  and  after  consultation  with  the  Council  of  the 
Municipal  Tramwaj'S  Association,  and  at  the  lequest  of  the  Ministry 
of  Labour,  it  was  decided  to  meet  the  employees  on  this  basis.  Theie 
were  four  applications  to  the  Committee  on  Production,  and  four 
awards  were  given.  The  first,  in  March,  1018,  gave  the  men  a  20s. 
war  bonus.  In  July  a  claim  for  an  increase  of  121  per  cent,  on  total 
earnings  resulted  in  a  further  award  of  os.  per  week.  In  August  a 
claim  by  the  unions  that  this  should  apply  to  women  was  successful, 
and  in  Xovember  a  further  claim  of  10s.  per  week  resulted  in  an  award 
giving  them  5s.,  bringing  the  total  war  bonus  up  to  30s.  per  week. 
Since  the  Association  was  not  a  trade  union,  able  to  bind  its  members, 
it  became  necessary  to  set  up  a  separate  body  under  the  auspices  of 
the  Association  which  would  be  capable  of  dealing  with  questions  of 
labour  and  wages  affecting  company  undertakings.  The  repre- 
sentatives of  the  companies  were  called  together  at  frequent  intenals, 
and  finally  "  The  Conference  of  Tramway  and  Light  Railway  Com- 
panies "  was  set  up,  with  an  Executive  Committee,  to  whom  those 
matters  were  now  referred.  The  Municipal  Tramways  Association 
had  a  similar  organisation.  The  outstanding  work  done  by  the 
conference  was  the  settlement  of  the  famous  terms  of  agreement  of 
March  20,  1919,  which  set  up  a  48  hours  week  conditional  upon  the 
companies  bemg  given  general  powers  to  raise  fares.  Representa- 
tions were  made  to  the  Ministry  of  Labour,  without,  he  was  sorry  to 
say,  any  satisfactoiy  results  being  obtained,  and  the  matter  was  still 
under  consideration.  This  brought  him  to  the  question  of  the 
National  Joint  Industrial  Council,  which  was  destined  to  become  the 
body  to  deal  with  these  matters  in  future.  A  great  many  meetings 
and  conferences  had  been  held,  and  a  con.stitution  was  drafted,  which 
was  subsequently  ajjjjroved  by  all  parties  for  Kettling  up  the  Council, 
which  was  to  consist  of  44  members,  22  reprisentatives  of  the  em- 
ployers and  22  representatives  of  the  employees.  The  former  were 
divided  into  14  representatives  of  the  municipal  and  eight  repie- 
sentativcs  of  company  undertakings.  The  latter,  who  would  serve 
for  one  year,  vcre  elected  by  ballot  as  follows  :  A.  H.  Beatty,  E.  H. 
Edwardes,  R.  J.  Howley,  C.  G.  Tegelmeicr,  W.  G.  Bond,  H.  England, 
('.  J.  Spencer  and  W.  G.  Verdon-f-'milh.  Once  the  Joint  Industrial 
Council  got  to  work  the  Association  would  be  at  greater  liberty  to 
take  uj)  wlat  might  be  called  its  legitimate  f\mctions — viz.,  to  deal 
with  problems  of  a  technical  nature.  There  was  much  to  be  done  in 
the  way  of  reconstruction,  and  he  ho]:cd  the  Association  would  be 
able  to  resume  its  pre-war  work  in  setting  up  committees  and  experts 
to  deal  with  pressing  questions  as  (hey  arose. 

There  was  no  discussion  on  the  report  and  accounts,  which  were 
adopted. 

The  following  retired  from  the  Council :  Sir  A.  Stanley,  and 
Messrs.  Beatty,  Bulfin,  Chivers.  W.  V.  .Edwards,  Gcod  and  Sayers, 
and  a  vote  of  thanks  was  accorded  t  lu  m  for  their  work  during  the  year 

To  fill  (he  vacancies  the  following  were  elected  :  L.  Harvey, 
general  manager  IKord  Corj.oration  tramways;  H.  Holliday, 
Khondda  Tramways  Company  ;  W.  B.  dickering,  of  Messrs.  Had- 
fields  (representing  manufactuicrs)  ;  W.  Shearer,  of  Balfour,  Beatty 
&  Company  ;  R.  E.  Soames,  representmg  the  B.E.T.  group  ;  C.  J. 
Spencer,  representing  the  Metropolitan  tramway  companies  ;  and 
the  Hon.  Sir  A.  Stanley. 

Mr.  A.  W.  Chambers  was  reelected  hon.  auditor,  and  a' hearty 
vote  of  thanks  was  accorded  him  for  his  services  during  the  year. 


COXFKREXCF.  ' 

The  first  Paper  was  "'  Notes  on  Tramway  Fares  and  Scnices," 
by  Mr.  W.  L.  Madgen. 

Notes   on  TraniM-ay   Fares    and    Services.* 

Uy    M'lLI.lASl    I.    M.\IIGE1N,    M.I.K.E. 

There  are  two  criticisms  which  apply  generally  to  tramways  in  the 
Inited  Kingdom.  The  first  of  these  is  that  they  fail  to  produce  an 
iidequate  financial  return  to  their  proprietors  ;  the  second  is  that  in 
many  respects  they  fail  to  give  the  eonimunity  all  the  benefits  of 
which  they  are  capable. 

A  prosperous  industry  ean  accumulate  funds  available  for  the 
improvement  and  extension  of  its  activities,  or  can  attract  the 
necessary  capital  for  such  purposes.  A  starved  industry  cannot  do 
this.  The  effect  of  an  industry  being  .staned  is  felt  in  many  other 
ways.  The  management  and  all  m  responsible  positions  are  always 
conscious  of  a  pinched  feeling,  deadening  to  enterprise  and  making 
them  averse  to  trv'ing  changes  which  they  know  will  have  a  tem- 
])orarily  adverse  effect  on  the  net  receipts,  although  they  believe  that 
they  would  eventually  give  good  results.  This  is  particula  ly  true 
of  changes,  the  effect  of  which  depends  upon  the  education  of  the 
public,  a  process  which  inevitably  takes  time. 

But  it  is  not  only  the  management  and  those  in  the  more  respon- 
sible jiositions  who  feel  the  pinch  ;  it  re-acts  on  all  employees.  In 
the  long  run  it  is  impossible  for  a  harassed  and  des-pondent  industry 
to  make  its  conditions  of  service  as  attractive  as  those  of  a  healthy 
and  prosperous  one. 

Some  of  the  directions  in  which  tramways  have  failed  to  achieve 
their  possibilities  involve  improvements  which  may  take  some  years 
to  become  remunerative.  It  is  not  to  be  expected  that  a  star\-eci 
undertaking  can  venture  on  these. ' 

It  has  to  be  noted  that  whilst  a  number  of  the  municipal  tramway 
systems  show  good  financial  returns  they  are  none  the  less  starved, 
because  the  bulk  of  their  net  receipts  are  ruthlessly  appropriateel  in 
aid  of  the  rates,  insteael  of  being  utilised  in  the  improvement  of  the 
service. 

It  is  clear  that  for  a  ser\'ice  to  be  remunerative  the  sums  chargcel 
for  it  must  cover  the  whole  of  the  costs,  including  capital  charges, 
and  provide  a  reasonable  margin.  It  is  also  clear  that  the  charges 
made  for  the  service  ought  to  be  equitable — i.e.,  every  passenger 
should  pay  his  fair  share  of  each  of  the  items  of  cost  mvolvcd  in  cariy- 
ing  him.     In  transport  undertakings  some  of  these  items  of  the  cost  t 

of  service  are  jjroportional  to  the  distance  a  passenger  is  carried.  ' 

Some  of  them  are  more  nearly  represented  by  a  fixed  amount  per 
passenger. 

If,  therefore,  we  can  ascertain  what  these  costs  amount  to  jier 
pa-ssoii/er  in  any  given  ease,  the  result  gives  a  sum  which  must  le 
exceeded  by  the  fares  chargeel  for  the  shortest  journey.  The  fares 
for  longer  journeys  should  be  increased  over  this  minimum  in  pro- 
portion to  the  distances. 

The  resuhs  of  such  a  scheme  of  fares  are,  first,  that  eveiy  pas- 
senger pays  his  fair  shaie  ;  secondly,  that  the  longer  journeys  aic 
relatively  cheaper  than  the  shorter  ones;  and,  thirdly,  that  the 
travelling  expenses  consequent  uj  on  living  at  a  greater  distance  fiom 
the  jijacc  of  employment  are  lees  than  pro]:ortional  to  the  greater 
distance.  The  last-named  effect  would  le  of  immense  importanee 
in  making  tramways  of  greater  service  to  the  community. 

Taking  "  standing  charges  "  to  incluele  all  (he  costs  of  having  the 
system  equipped  and  ready  to  meet  the  traffic,  and  the  "  running 
costs  "  as  those  proportional  to  the  passenger  miles,  we  distinguish  i 

a  figure  for  standing  charges  which  can,  with  entire  fairness,  be  spread  [ 

equally  over  the  whole  number  of  passengers.     The  equity  of  this  as  J 

regards  passengers  at  the  minimum  fares  is  made  more  apparent  1  y  I 

the  fact  that,  taking  all  the  tramway  systems  collectively,  a  far  larger  ] 

number  of  passengers  are  carried  at  minimum  fares  than  at  any  otheis. 

As  an  example  of  a  particular  system  Glasgow  may  be  cited,  whcie 
the  minimum  fare  of  one  halfpenny  was  paid  in  the  1918-19  by  63  per 
cent,  of  the  total  number  of  passengers 

An  analysis  of  the  figures  in  the  Board  of  Trade  returns  for  I9i;i-I4 
shows  that  the  average  cest  yer  passenger  (including  depreciation 
at  4  percent,  and  interest  at  :i'0;5  percent.)  was  M05d.,  the  standing 
charges  being  0-544d.  and  the  running  costs  0-561  d.  It  has  to  be 
observed  that  these  figures  are  an  allocation  of  the  total  receipts, 
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"  depreciation  "  and  "  interest "'  being  an  allocation  oi  the  net 
receipts  deduced  from  the  returns.  From  this  it  appears  that  the 
tramway  work  in  the  United  Kmgdom  is  a  starved  industrj',  for  a 
return  of  3-03  per  cent,  is  not  sufficient  to  attract  capital  or  to  justify 
its  expenditure,  nor  does  it  provide  a  margin  for  enterprise  in  im- 
provements and  extensions. 

Tlie  figures  show  that  the  basic  or  fixed  cliarge  per  passenger  to 
which  riuining  expenses  proportional  to  the  length  of  journey  have 
to  be  added  should  exceed  054-td.  at  pre-war  rates,  or,  in  other  words, 
that  in  1913-14  every  passenger  carried  should  have  paid  0-544d. 
plus  an  amount  varied  according  to  the  distance  travelled. 

This  fare  would,  however,  have  provided  a  yield  of  only  3-03  per 
cent,  on  the  capital,  which,  of  course,  is  quite  insufficient.  A 
moderate  yield  is  6  per  cent.,  amounting  to  ()-34()d.  per  passenger. 
Taking  the  depreciation,  &c.,  at  4  per  cent,  as  before,  gives  0-227d. 
per  passenger;  rent,  rates,  &c.,  as  before,  gives  0090d.  per  pas- 
senger ;  and,  taking  100  per  cent,  increase  over  pre-war  prices  for  the 
items  mainly  made  up  of  labour  and  material  belonging  to  this  side 
of  the  account,  gives  0-120d.  per  passenger,  making  a  total  of  0-777d. 
as  tlie  basic  figure  for  standing  charges,  to  which  must  be  added  in 
each  case  an  amount  per  mile  travelled  to  cover  running  costs. 

The  basic  figure  of  0-777d.  per  passenger  is  rather  on  the  low  side, 
and  leaves  something  to  be  made  up  by  the  passenger-mile  charge  for 
depreciation  and  return  on  capital,  and  meets  the  criticism  that  a 
[wrtion  of  these  charges  is  in  fairness  proportional  to  the  use  made 
jf  the  system  by  each  passenger. 

There  are  no  statistics  in  the  Board  of  Trade  returns  or  the  accounts 
published  by  tramway  undertakings  of  the  passenger-miles,  so  that 
the  runnmg  expenses  per  passenger-mUe  can  only  be  estimated.  A 
fair  estimate  of  the  average  distance  each  passenger  was  carried  in 
1913-14  for  the  average  fare  of  l-105d.  is  2  miles,  or  a  total  of  6,853 
million  passenger-miles  for  running  costs  of  £8,015,579,  or  ()-281d. 
per  passenger-mile.  At  post-war  prices  of  labour  and  material  this 
cost  will  be  doubled,  but  let  us  take  it  on  the  low  side  at  0-.'55tl.  per 
mile. 

On  the  bases  set  out,  then,  a  table  of  fares  agauist  distance  would 
give  the  following  figures  : — 

Standing         Running  Rate 

charges.  cost.  Total.  per  mile. 

For  1  mile 0-77d.     ...     0-55d.     ...     l-32d.     ...      l-32cl. 

..     2  miles  0-77d.     ...     1-lOd.     ...     l-87d.     ...     0-93r)d. 

„     3        .,     0-77d.     ...     l-God.     ...     2-42d.     ...     nWKid. 

„     4       0-77d.     ...     2L'0d.     ...     2!)7d.     ...     tt-742(l. 

,.     5       0-77d.     ...     2-7.M.     ...     3-52d.     ...     0-7(l4d. 

This  table  is  an  illustration  of  the  plan  on  which  an  equitable  fares 
table  can  be  made  up.  It  is  believed  to  give  fair  average  figures  for 
United  Kingdom  tramways  under  post-war  conditions.  It  is  sub- 
mitted that  this  is  a  sound  methoU  of  settling  fares,  and  that  it  will 
tend  to  raise  the  tramway  mdustry,  legislation  pennitting,  from  the 
position  of  being  starved  to  one  in  which  it  will  be  moderately 
prosperous,  and  therefore  able  to  attract  and  to  expend  capital  in 
improvements  and  extensions.  Although  it  is  admitted  that  tram- 
ways have  done  something  to  spread  the  jiopulation  of  large  towns, 
it  is  believed  that  the  practice  of  givmg  very  low  fares  for  short 
distances,  which  militates  against  reasonable  financial  returns,  has 
another  very  serious  effect,  in  that  it  encourages  people  to  continue 
to  live  at  distances  from  their  work  within  the  radius  of  the  mmimum 
fares.  The  most  serious  social  fault  of  the  systems  of  very  low  fares 
for  short  distances  is  that  they  discourage  families  from  moving 
outwards. 

There  are  two  obvious  difficulties  against  setting  up  a  rational  fare 
system.  The  first  is  that  tramway  fares  are  generally  limited  to  a 
maximum  of  one  penny  per  mile,  and  any  sound  system — at  present 
costs — must  charge  more  than  a  penny  for  the  first  mile.  Besides 
this  general  statutory  obstacle,  there  are  numerous  provisions  in 
special  Acts  and  Orders,  agreements  between  companies  and  local 
authorities,  and  the  like,  setting  out  scales  of  fares  or  maximum  fares 
which  cannot  be  reconciled  with  the  principles  laid  tlown. 

There  is  another  difficulty  about  tlie  a2)iili<ati(in  of  rational  ideas 
to  tables  of  fares — viz.,  the  comage.  The  table  alicady  set  out  gives 
the  following  figure  for  distances  from  1  to  5  miles  : — 

Distance.  Fares.         Nearest  coin  value. 

1  mile     I-.!2d IJd. 

2  miles  l-,S7d lJd.or2d. 

3  , 2-(2d 2J(1. 

4  , 2-97d 3d. 

5        3-52d 3Jd. 

For  the  first  2  miles  the  nearest  coins  include  farthings,  and,  even 
80,  the  difference  between  the  theoretical  fare  and  the  neaiest  coin 
is  a  somewhat  large  percentage  of  the  total.  Farthmgs  aiv  not 
popular.  An  attemirt.  to  rationalise  tramway  fares  by  the  use  of 
them  was  made  some  years  ago  on  a  number  of  systems,  and  alter 
patient  trial  was  withdrawn. 


The  penny  has  too  small  a  value  for  the  minimum  fare*,  because  the 
standing  charges  item  alone  is  nearly  0-8d.,  and  the  length  of  ride 
which  could  be  given  for  the  0-2d.  balance  is  too  small  for  a  stage. 
Therefore  the  minimum  fare  must  exceed  one  penny,  and  it  should 
be  a  single  coin.  The  writer  strongly  advocates  the  adoption  of  the 
decimal  system  of  coinage  as  approved  by  the  Associated  Chamber 
of  t'ommerce,  the  Institute  of  Bankers,  the  Decimal  Association  and 
by  numerous  other  bodies,  includuig  your  Association.  This  system 
divides  the  £1  into  1,000  mils,  and  includes  the  provision  of  a  5  mil 
nickel  coin  of  the  value  of  10  to  the  shilling.  This  is  equivalent  to 
1  -2(1.,  and  woidd  suit  a  rational  system  of  fares  very  well.  The  value 
is  a  little  lower  for  the  mile  distance  as  set  out  above,  but  that  table 
is  only  an  illustration  based  on  collective  figures.  The  actual  length 
of  the  stages  will  m  every  case  have  to  be  adjusted  to  the  cirtum- 
stances  and  costs  of  the  particular  system.  There  is  no  need  to 
keep  to  even  miles  m  making  this  adjustment.  As  it  is,  the  lengths 
of  fare  stages  are  rarely  based  on  even  miles.  The  vary  on  different 
routes  on  the  same  system,  as  the  stages  are  in  practice  defined  by 
traffic  pouits,  junctions,  &c.  There  is  no  more  difficulty  in  fittmg 
the  stages  to  the  coins  of  a  decimal  system  than  to  the  halfpennies 
and  pennies  now  in  use.  Five  mils  is  a  better  startmg  point  than  a 
penny  or  the  nearly  equivalent  four  mils,  and  there  are  very  strong 
reasons  in  other  directions  for  making  the  coin,  which  has  probably 
the  greatest  use  in  retail  transactions,  of  the  slightly  higher  value. 

There  is  not  time  to  say  much  on  the  question  of  sei-vices.  The 
author  believes  that  the  power  of  the  tramway  to  give  frequent 
service  is  not,  perhaps,  so  generally  recognised  or  utilised  so  fully 
as  we  may  hope  it  will  be  under  more  encouraging  conditions.  Fre- 
quency of  service  has  an  extraordinary  power  of  developing  traffic. 
The  aim  of  the  tramway  manager  is  to  run  every  car-mile  on  everj' 
route  which  will  pick  up  anything  in  excess  of  its  standing  charges 
and  bare  cost  of  running.  This  object  cannot  be  attained  by  cal- 
culating from  the  number  of  people  served  and  the  minimum  sendee 
which  can  suffice  them.  To  attain  the  object  calls  for  a  continuous 
study  of  the  habits  and  tendencies  of  the  population,  their  working 
houi-s,  shopping  hours  and  jjlaces  and  times  of  recreation,  entertain- 
ment and  any  other  factors  tending  to  induce  them  to  travel.  This 
means  ada))ting  not  merely  the  daily  normal  service,  but  adding 
more  care  at  suitable  hours  in  accordance  with  the  local  circumstances. 
The  fonnation  of  the  travelling  habit  in  the  people  livuig  along  any 
route,  and  the  attraction  to  living  on  that  route  of  people  who  have 
the  travelling  habit  or  travelling  needs  is  fostered  by  the  appeal  of 
a  good  service  more  effectively  than  by  any  other  means.  It  is 
clearly  better  to  have  a  car  making  onlj'  a  small  net  revenue  per  mile 
than  to  be  standing  idle  in  tlie  shed. 

An  enterprising  manager  will  keep  his  services  rather  a  little  better 
than  ajiparent  necessities  than  'a  little  below  them.  Experience 
shows  that  this  policy  pays.  In  some  instances  a  route  w  Inch  has 
not  paid  during  the  dull  lioui-s  of  the  day  "itli  a  poor  service  has 
responded  so  well  to  a  more  frequent  ser\iec  during  those  houi-s 
that  it  has  paid  continuously. 

DISCUSSION. 
Mr.  C.  J.  Spencer  said  there  were  many  points  raised  in  the  Poper 
which  deserved  extended  di.scussion.  The  first  point,  as  to  the  allocation 
of  the  costs  of  tramway  working  under  the  headings  of  "  standing 
charges  "'  and  "  running  costs  "  was  a  novel  one,  but  it  had  received  too 
little  attention  among  tramway  operators.  He  agreed  with  the  author 
that  the  passengers  should  pay  something  which  represented  standing 
charges.  If  a  passenger  merely  stepped  on  to  a  car  and  stepped  off  again 
after  travelling  only  a  few  yards  he  should,  at  any  rate,  pay  the  standing 
charge,  even  if  he  might  have  incurred  only  a  very  small  proportion  of 
the  running  costs.  On  the  calculation  in  the  Paper,  it  was  obvious  that 
this  standing  charge  was  something  like  Jd.  under  present  circumstances, 
but  he  was  inclined  to  think  that  the  figure  was  a  good  deal  larger  than 
that.  Taking  it  at  Jd.,  however,  it  meant  that  the  id.  fare  was  un- 
economical and  unsound,  and  could  not  under  present  circumstances 
be  continued  with  safety.  Mr.  Dalrymple,  of  (Jlasgow,  who  had  had 
many  years'  experience  with  ^d.  fares,  was  present,  and  he  hoiieil  he 
would  contribute  to  the  discussion.  Mr.  Madgen's  arginnent  that 
running  costs  plus  the  standing  charge  per  passenger  were  more  than  Id. 
he  thought  the  experience  of  all  of  them  would  uphold  as  absolutely 
sound.  That  meant  that  no  jiassengcr  should  be  carried  even  fur  a 
])enny.  On  his  own  systeiu  he  had,  like  most  other  people,  been  faced 
with  the  problem  of  rising  expenditure  with  practically  a  stationary 
income,  and  he  took  advantage  of  the  powers  In-  had  to  enforce  a  mini- 
mum tare  of  Ud.  He  could  have  enforced  a  minimum  of  2d.,  but  the 
Ikl.  fare  immediately  lifted  the  undertaking  out  of  the  financial  morass 
in  which  it  found  itself,  and  he  believed  that  that  was  the  only  sound 
and  proper  way  of  dealing  with  the  position.  Merely  to  shorten  the 
stages  was  not  right,  because  by  doing  that  the  burden  was  ])laced 
uueipially  on  the  shoulders  of  the  passengers.  A  great  jirojiortion, 
|ierhaps  ,'>0  or  60  per  cent.,  paid  no  increase  at  all,  because  they  had  been 
ui  the  luibit  of  riding  a  mile  or  less,  and  the  shorter  st«ge  did  not  affect 
tlicm.  On  the  other  hand,  the  long-distance  passenger  had  to  pay 
siiiuelimes  100  per  cent,  more,  and  he  naturilly  kicked.     According  to 
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Mr.  JIatlgcn — and  he  himself  believed  the  argument  was  sound — the  long- 
distance passenger  should  be  carried  at  a  cheaper  rate  than  the  short- 
distance  passenger,  whereas  by  shortening  the  stage  the  reverse  took 
place.  It  was  impossible  to  continue  to  operate  tramways  with  present 
revenues.  The  last  few  months  in  London  had  been  good  months  from 
the  revenue  point  of  view,  but  there  were  good  reasons  for  believing  that 
these  months  had  been  abnormal,  and  difficult  times  were  ahead.  Under 
the  old  system  of  setting  aside  Id.  per  car-mile  for  track  renewal^which 
was  considered  a  handsome  sum  before  the  war — certain  fimds  had 
accumulated  ;  but,  in  view  of  present  costs,  they  were  totally  inade- 
quate, and  ought  to  be  at  least  double.  Therefore,  unless  they  got  more 
revenue,  he  was  afraid  the  outlook  was  serious.  On  the  other  hand,  he 
was  not  sure  that  tramway  managers  had  done  all  they  might  have  done 
in  working  on  scientific  lines.  At  the  same  time,  he  was  heartily  in 
agreement  with  the  suggestion  to  start  a  projiaganda  movement  in  order 
to  educate  the  public  to  the  need  for  higher  fares,  for  until  the  public 
understood,  the  Government  would  never  understand. 

Mr.  A.  L.  r.  Fell  said  that  the  tramway  managers  who  appeared 
tefore  the  Select  Committee  recently  were  treated  more  like  criminals 
than  tramway  managers.  He  failed  to  see  why  newspapers,  for  instance, 
should  be  allowed  to  charge  100  per  cent,  more  than  they  did  before  the 
war,  whilst  tramways  were  abused  up  hill  and  down  dale  for  increasing 
fares  by  33  per  cent,  in  order  to  meet  the  abnormal  conditions  of  the 
times.  He  personally  was  a  great  believer  in  charging  the  lowest  possible 
fares  in  order  to  encourage  traffic,  and  he  was  especially  a  believer  in 
giving  a  long-distance  passenger  a  cheap  fare,  because  it  encouraged  him 
to  settle  down,  and  his  family  made  use  of  the  tramways  for  short  dis- 
tances, so  that  what  was  lost  in  one  way  was  gained  in  the  other.  The 
London  County  Council  had  extraordinary  burdens  upon  it,  and  it  was 
necessary  to  takesteps  to  getrelief  trom  them.  The  same  applied  to  tram- 
ways generally  in  the  metropolitan  area,  and  to  the  company  as  well  as 
the  municipal  undertakings.  It  was  a  most  unfair  thing,  for  instance, 
that  the  tramways  should  be  made  to  J3ay  for  all  the  improvements 
which  had  had  to  be  made  when  the  tramway  was  built.  The  L.C.C. 
contributed  enoimous  sums  towards  the  widening  of  streets,  and  yet 
omnjbuses  and  other  vehicles  also  used  the  same  streets  without  paying 
a  j)enny  towards  the  improvements.  When  a  tramway  was  built  the 
road  suiface  was  repaired  and  reconstiucted,  and  immediately  it  was 
completed  a  compet  ng  service  was  put  u])on  it.  There  was  also  the 
great  burden  of  rates  on  permanent  way,  which  ought  to  be  considered 
by  Parliament ;  whilst  in  regard  to  track  maintenance,  tramway  under- 
takings had  to  look  after  half  the  street  which  they  did  not  wear  out. 
That  condition  was  imposed  in  the  distant  days,  when  horses  worked  the 
trams,  and  had  never  been  removed  now  that  electric  tract'cn  had  been 
introduced.  There  were  also  the  present  extraordinary  labour  burdens, 
and  a  striking  example  was  in  connection  with  Peace  Day,  when,  owing 
to  the  various  agreements  made  with  the  Transport  Workers'  Federation, 
which  included  extrs  ])ay  for  Peace  Day,  the  wages  on  that  day  on  the 
L.C.C.  tramways  amounted  to  £18,000',  whilst  the  takings  were  about 
£14,000.  Peace  Day  was  hardly  an  occasion  for  rejoicing  on  the  part 
of  the  L.C.C.  tramway  management.  In  his  opinion,  tramways  in  this 
country  had  reached  the  saturation  point,  and  unless  some  relief  from 
the  burdens  to  which  he  had  referred  was  given,  some  other  means  of 
locomotion  would  have  to  be  invented,  because  no  tramway  could  exist 
except  merely  as  a  rate-aided  concern.  He  hoped  that  the  tramway 
undertakings  would  carefully  consider  the  matter  before  giving  anything 
further  away  which  would  damn  the  tramway  industiy. 

Mr.  James  D.airymple  said  his  view  was  that  tramwaj'  passengers 
should  \ie  carried  at  the  lowest  possible  fare  after  meeting  all  exjienses 
and  fixed  charges,  and  contributing  a  reasonable  return  on  the  capital 
invested.  In  Glasgow  over  60  per  cent,  of  the  passengers  jiaid  .Jd.,  which 
meant  that  the  average  revenue  per  passenger  was  extremely  low,  slightly 
over  |d.  It  was  many  years  ago  since  he  tried  to  show  that  it  would  be 
a  mistake  to  give  the  ^d.  passenger  too  great  value,  because  it  took  more 
than  id.  to  put  the  car  on  the  street.  The  (ilasgow  jjeople  thought 
otherwise,  and  extended  the  ^d.  stage  from  half-amile  to  considerably  over 
a  mile.  The  result  of  the  change,  however,  was  that  not  only  was  the 
deficiency  caused  by  the  transfer  of  penny  passengers  made  tip,  but  so 
many  more  people  were  carried  that  tlie  total  revenue  was  greater.  The 
cost  was  greater,  as  it  took  more  cars,  but  the  result  was  nevertheless 
remarkable.  Before  the  change  the  cars  were  considered  overcrowded, 
the  average  numlx^r  of  passengers  carried  jier  car-mile  being  11  or  12, 
but  now  he  had  actually  touched  20  per  car-mile.  The  result  was  that 
the  revenue  was  greater  than  it  ever  had  been,  and  it  was  very  difficult 
in  these  circumstances  to  yjersuade  the  travelling  yiublic  that  there  was 
any  need  for  an  increase  in  fares.  At  the  same  time,  he  believed  they 
would  have  no  difficulty  in  obtaining  an  increased  fare  if  they  could  show 
that  the  return  to-day  was  not  equivalent  to  what  it  was  in"lf»14.  That 
was  the  great  difficulty,  because  very  few  of  them  ctiuld  say  that,  owing 
to  the  increases  that  had  lately  been  made  in  fares,  even  if  the  latter  were 
b<-low  the  .itatufory  limit.  He  himself  was  not  so  anxious  about  the 
j)osltion  to.day  as  he  was  with  regard  tf)  what  it  was  likely  to  he  two  or 
three  years  hence,  when  there  would  be  less  money  to  spend  on  tramway 
fares,  and  expens<'S  would  not  Ik-  muc'h  less  than  they  were  to-day.  It 
would  then  be  imperative  to  increase  the'  revenue,  and  how  that  was  tt. 
be  obtained  was  a  difficult  problem,  because  experience  had  shown  that 
an  increase  in  fares  did  not  always  mean  an  increase  in  revenue.  In 
Glasgow  every  reduction  in  fare  had  resulted  in  increasing  the  gross 
revenue.  In  Glasgow  in  the  past  the  ]iresrnt  fare  had  not  only  enabled 
them  to  carry  on  the  undertaking,  but  to  wipe  off  the  whole  indebtedness, 
but  Kist  year,  owing  to  the  increased  ex^ienfliture.  there  was  only  a  sum 
of  £17.000  to  hand  over  to  the  Common  Good,  in  s])ite  of  the  fact  that 
there  was  nothing  to  charge  on  the  capital  of  £4.IMKp,(i()(I,  and  not  a  penny 


was  charged  to  sinking  fund,  because  "there  was  no  necessity  to  do  so. 
That  was  not  as  it  should  be,  and  he  had  now  suggested  to  the  Corpora- 
tion that  the  fares  should  be  increased,  not^o  much  to  meet  present  con- 
ditions, but  in  order  thatthc  iiiulirtnkiiig  should  be  kept  in  the  future, 
as  it  always  had  been,  in  a  tlionmolily  clHcient  condition. 

Mr.  W.G.  VERDON-SMiTiiaslNccI  wiictlier  it  was  not  a  fact  that  the  low- 
fares  in  Glasgow  had  caused  the  congestion  which  existed  in  the  centre 
of  the  city. 

Mr.  Dalrymple  said  the  population  was  in  the  centre  before  the  tram- 
ways were  there,  and  he  did  not  know  that  it  could  be  that  the  tramways 
had  caused  the  congestion.  The  low  fare  may  have  caused  a  number 
of  people  to  stay  near  the  centre.  At  the  same  time,  it  often  happened 
that  a  man  had  to  travel  a  considerable  distance  to  his  work,  although 
he  lived  in  the  centre,  whereas  his  family  would  be  working  as  well  as 
living  near  the  centre,  and  to  them  the  ^d.  fare  was  a  great  advantage. 

Mr.  E.  R.  SoAMES  asked  how  many  times  the  Glasgow  population  was 
carried  on  the  tramways  in  a  year.  Did  the  id.  fare  make  people  travel 
more  frequently  than  in  othei'  towns  ? 

Mr.  Dalbymple  said  he  had  not  the  figures  with  him,  but  there  was 
nojtown  in  the  kingdom  where  so  many  people  were  riding  on  the  trams 
as  in  Glasgow.  The  populaticm  was  one  million,  but  last  year  the  trams 
carried  460  million  passengers. 

Mr.  C.  G.  Stanley  suggested  that  the  very  low  fare  encouraged  the 
overcrowding  of  the  long-distance  cars  for  the  first  mile  with  short-dis- 
tance passengers. 

Mr.  Dalrymple  said  that  was  undoubtedly  the  case. 
Mr.  Stanley  thought  that  was  a  point  which  would  have  to  be  dealt 
with.  Mr.  Madgen's  remedy  was  to  give  the  long-distance  passenger 
rather  more  for  his  money  than  the  short-distance  passenger — i.e.,  a 
lower  fare  per  mile.  That  was  sound  as  far  as  it  went,  but  it  did  not  go 
far  enough  towards  solving  the  problem,  which  would  be  very  acute  in 
the  future.  The  Paper  was  entitled  "  Notes  on  Tramway  Fares  and 
Services,"  but  seven-eighths  of  it  was  concerned  with  fares,  and,  having 
regard  to  the  admirable  way  in  which  fares  were  dealt  with,  he  wished 
similar  attention  had  been  given  by  the  author  to  services.  Unless  there- 
was  an  alteration  in  the  present  system,  we  should  continue  to  have  cars 
crowded  with  short-distance  passengers  for  the  first  mile  or  so  and  then 
being  half  empty,  whilst  long-distance  passengers  were  left  behind  at  the 
start.  Even  encouraging  the  long-distance  passengers  would  not  kec]i 
the  short-distance  ])assengersoutof  the  car.  At  the  present  time  he  was 
not  at  all  sure  that  the  long-distance  passenger  was  being  given  what  he 
wanted.  Cars  maintained  a  veiy  low  average  during  the  first  portion 
of  the  journey  through  the  more  crowded  areas,  and  later  the  average 
speed  was  low  on  account  of  the  numerous  stops.  What  the  long-distance 
])assenger  required  was  a  car,  which  now  made  20  or  30  stops  and  did  a 
journey  m  three-quarters  of  an  hour,  should  make  half  a  dozen  stops 
and  get  through  in  half  the  time.  It  might  seem  Utopian,  but  unless 
something  of  the  sort  could  be  done,  then,  he  maintained  in  all  serious- 
ness, that  tramway  transport  woidd  not  be  the  transport  of  the  future, 
or  even  the  near  future.  At  the  request  of  the  Goveniment,  a  large 
number  of  "request"  stops  had  been  abolished,  and  that  was  an  un- 
mitigated blessing,  and  that  policy  should  be  extended,  because  he  failed 
to  see  why  a  tramcar  should  be  called  upon  to  stop  every  150  yds.  or  so. 
If  the  stops  were  placed  a  quarter  of  a  mile  apart  no  one  would  have  to 
walk  more  than  220  yds.  to  a  stopping  place,  and  that  was  not  usually 
considered  an  unreasonable  distance  in  the  ease  of  a  railway.  Many  a 
man  would  walk  several  times  that  distance  to  a  train.  Another  im- 
portant matter  in  relation  to  service  was  acceleration.  He  would  pro- 
bably be  told  that  that  could  not  be  done,  but  something  should  be  done 
on  the  lines  of  non-stop  cars.  A  few  yeaiis  ago  to  ran  non-stop  trains  on 
the  District  Railway  from  Sloane-square  to  West  Kensington  would 
probablyhave  been  characterised  as  impossible, butitwasnowacoramon- 
place,  and  he  was  convinced  that  the  question  of  running  non-stop  cars 
for  the  benefit  of  the  long-distance  passenger  would  have  to  be  very 
seriously  tackled  in  the  near  future  if  tramways  were  going  to  carry  the 
traffic. 

Mr.  R.  Hogg  said  he  did  not  think  the  evidence  showed  that  the  public 
r(^quired  any  teaching  in  the  manner  suggested  by  the  author.  In  the 
case  of  the  underground  railways  in  London,  for  instance,  the  fares  had 
beeu  increased  by  something  like  ."50  per  cent.,  and  that  had  not  been 
resented  in  the  slightest  degree.  (Cries  of  "  Oh.")  In  addition  to  that 
the  passengers  in  the  tubes  were  packed  like  herrings,  and  it  was  this 
which  was  grumbled  at  more  than  the  fares.  In  his  own  town  he  had  been 
able  to  raise  the  minimum  fare  to  2d.  under  powers  which  he  already 
possessed,  but  which  had  not  been  exercised,  but  the  people  did  not 
grumble.  They  crowded  the  cars  just  as  much  as  formerly.  What  was 
wanted  was  better  accommodaticm,  and  that  could  not  be  given  unless 
the  fairs  were  raised. 

Mr.  K.  R.  SoAMES  said  he  did  not  quite  see  eye  to  eye  with  the  previous 
speaker.  It  had  been  announced  in  the  papers  that  the  House  of  Com- 
mons Traffic  Committee  would  report  that  the  increase  of  fares  was 
unjustifialile,  and  that  made  it  clearer  than  ever  that  propaganda  was 
necessary  for  educating  the  jniblic  as  to  the  ti-ue  position  of  tramways. 
No  impartial  observer  of  the  proceedings  before  that  Committee  could 
come  to  any  other  decision  than  that  there  was  an  overwhelming  case  for 
an  increase  in  fares.  Further  than  that,  when  the  figures  of  the  London 
General  Omnibus  Company  were  submitted  to  an  impartial  auditor,  he 
expressed  the  opinion  that  the  increased  fares  were  absolutely  justified 
up  to  the  end  of  IStl  8,  and  yet  in  face  of  that  the  Committee  was  prepared 
to  circulate  to  the  public  a  recommendation  that  the  fares  were  not 
justified.  That  was  a  veiy  serious  matter,  and  demanded  that  the  educa- 
tion of  the  public  should  be  taken  thoroughly  in  hand,  h'or  that  purpose 
money  was  needed,  but  he  reganled  a  sum  of  £10,000  or  mori-  as  a  flea- 
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bite  to  tlic  industry  as  a  whole,  having  regard  to  the  benefits  whic" 
would  be  derived.  He  therefore  hoped  th.at  .steps  would  be  taken  t" 
obtain  the  necessary  funds.  With  regard  to  .Mr.  Dalrymple's  remarks  as 
to  the  effect  of  an  increase  in  fares,  his  own  experience,  both  in  London 
and  in  Wales,  was  that  an  increase  in  fares  had  in  every  instance  produced 
an  increase  in  revenue. 

Mr.  J.  M.  McElroy  said  the  one  fact  which  all  tramway  managers  had 
tu  face  was  that  the  cost  of  operating  had  gone  up  by  100  per  cent. 
.Someone  had  to  pay  tor  that,  and  that  person  must  be  the  tramway 
rider.  It  was  necessary  not  to  draw  wrong  inferences  through  dividing 
the  cost  into  standing  charges  and  running  costs.  In  Glasgow  on  one 
occasion  the  standing  charges  had  been  divided  by  the  total  number  of 
]iassengers,  and  that  revealed  a  figure  of  rather  less  than  }d.,  and  the 
inference  was  drawii  that  the  J<1.  passenger  was  being  carried  at  a  loss. 
When  the  number  of  Jd.  passengers  increased,  the  prosperity  of  the 
Glasgow  tramways  increased,  and  this  showed  that  the  inference  was  not 
correct.  The  policy  in  Manchester  was  diametrically  ojjposed  to  that  of 
Glasgow,  where  the  short-distance  passenger  was  catered  for.  In  Man- 
chester the  long-distance  passenger  was  catered  for  on  public  health 
grounds.  It  was  the  desire  to  spread  the  population  as  much  as  possible. 
and  a  passenger  was  carried  three  miles  for  a  penny.  Statistics  showed 
that  that  policy,  during  the  past  10  or  12  years,  had  been  absolutely 
successful  in  spreading  the  population.  The  question  was  how  were  the 
increased  costs  being  met  to-day.  In  some  cases  it  had  been  possible  to 
increase  the  fares  within  the  statutory-  limit,  and  in  others  the  distance 
carried  had  been  reduced.  In  many  other  towns  the  statutoiy  fare  was 
Ijeing  charged,  anil  not  only  were  they  for  the  most  part  keeping  their 
heads  above  water,  but  they  were  doing  better  than  they  were  in  pre-war 
days.  An  investigation  had  just  been  made  of  the  municipal  under- 
takings with  a  view  to  seeing  whether  a  ease  for  an  increase  in  fares  could 
be  .supported,  and  it  was  found  that  there  was  no  case.  Prosperity 
was  going  on,  but  at  what  expen.se  ?  In  Manchester  and  other  large 
towns  he  ventured  to  say  that  the  increased  ex])enses  were  being  met  in  a 
way  which  was  not  beneficial  to  the  travelling  public.  The  cars  were 
overcrowded,  and  the  travel  was  very  much  less  comfortable  than  it  used 
to  be,  and  he  agreed  with  Mr.  Dalrymple  in  believing  that  the  present 
prosperity  would  not  exist  in  two  or  three  years  time.  At  the  same  time 
the  public  would  have  had  enough  of  the  overcrowding,  and  would  want 
decent  and  reasonable  travelling,  and  that  must  mean  higher  fares. 

The  C'HAlRM.iN  thought  the  discussion  had  borne  out  the  fact  that  it 
was  the  short-distance  passenger  who  got  the  benefit  of  the  cheap  fares. 
Having  regard  to  the  need  for  spreading  the  population  as  much  as 
]iossible  in  the  interests  of  health,  their  aim  should  be  to  consider  fares 
from  the  point  of  view  of  giving  the  best  value  to  the  long-distance 
liassenger.  The  fact  that  the  short-distance  passenger  crowded  otit  the 
long-distance  passenger  was  demonstrated  in  his  own  long-distance 
omnibus  traffic,  and  there  had  been  a  minimum  fare  imposed  on  the 
'buses  of  such  a  nature  that  the  omnibuses  would  not  interfere  with  the 
local  tramway  traffic.  He  welcomed  that,  as  having  the  effect  of  pre- 
venting the  Id.  or  2d.  passenger  crowding  out  the  fkl.  or  8d.  passenger. 
He  agreed  with  previous  speakers  that  although  there  would  be  a  great 
outcry  and  much  gnimbling  at  a  suggested  increase  of  fares,  the  average 
passenger  would  pay  if  he  were  satisfied  that  he  was  getting  value  for  his 
money  in  the  way  of  a  reduction  in  overcrowding,  and  more  comfort 
generally.  There  was  a  great  necessity  for  bringing  to  the  notice  of 
Members  of  Parliament  and  the  public  the  disadvantage  in  the  national 
interest  of  allowing  the  tramways  of  the  countiy  to  get  into  a  bad  state 
financially,  and  it  was  only  by  pegging  away  that  they  could  bring  this 
point  of  view  to  the  notice  of  those  who  had  to  deal  with  these  matters. 
Such  propaganda  was  necessarily  costly,  but  they  need  not  be  frightened 
by  the  suggested  fund  of  £10,000.  A"gi-eat  deal  could  be  done  at  com- 
paratively small  expense  by  feeding  news  items  to  those  who  were  willing 
to  publish  them,  and  b}'  every  person  connected  with  the  tramway 
industry  taking  the  matter  into  his  own  local  centre.  It  was  in  that  way 
that  he  would  ask  them  to  consider  the  question  of  propaganda  rather 
than  that  a  large  sum  of  money  should  be  immediately  subscribed.  A 
fund  was  required,  but  it  would  grow  gradually. 

-Mr.  Mid(;en,  rejilyiug  to  the  discussion,  agreed  with  Mr.  Stanley  that 
he  ought  to  have  dealt  more  fully  with  the  question  of  services  in  the 
Paper,  but  he  felt  that  the  question  of  fares  was  so  important  that  he 
had  little  space  left  to  deal  with  services.  Perhaps  Mr.  Stanlej-  himself 
would  jjresent  a  Paper  on  that  aspect.  He  was  glad  Mr.  Fell  had  drawn  , 
attention  to  the  hardships  under  which  tramway  undertakings  suffered 
at  the  present  time,  and  [jart  of  the  propaganda  which  he  had  suggested 
should  be  directed  towards  getting  the  tramway  industry  emancipated 
from  these  troubles.  It  would  be  a  great  help  if  they  could  have  the  same 
principles  of  rating  applied  to  tramways  as  were  applied  to  light  railways, 
which  were  only  tramways,  vir..,  that  they  should  pay  only  one-quarter 
of  the  district  rates.  At  present  tramways  were  fully  rated.  Again, 
justice  demanded  that  tliey  should  not  have  to  pay  for  the  upkeep  of  the 
track,  seeing  that  they  did  not  wear  it  out  or  even  use  it.  He  supposed 
it  was  too  late  to  expect  any  retrospective  justice  with  regard  to  street 
widenings,  but  many  tramway  undertakings  had  been  most  seriously 
handicapped  from  the  siart  owing  to  the  cost  of  street  widenings.  In 
America  and  on  the  Continent  vestibules  were  allowed  in  the  front  and 
back  of  the  cars  for  the  nse  of  smokers,  and  it  would  be  an  advantage  if 
we  were  allowed  to  do  that  in  this  country.  He  believed  that  it  was 
through  some  mistaken  notion  that  horses  were  still  in  front  of  the  car, 
and  that  on  humanitarian  reasons  they  ought  to  be  considered.  The 
application  of  the  Tramway  Act  of  1870  to  cimditions  to-day  was  most 
unreasonable,  iind  he  was  vei-y  glad  attention  had  been  drawn  to  that. 
If  he  imderstood  Mr.  Dalr^-mple,  what  he  was  doing  in  stimulating  the  id. 
traffic  was  merely  chuming  up  the  crowd  within  a  certain  zone,  and  he 


did  not  suppose  Mr.  Dalrymple  would  consider  that  a  desirable  thing 
to  do,  except  in  the  interest  of  the  undertaker  or  the  cinema  proprietor. 
He  agreed  with  Mr.  Hogg  that  there  wi>re  a  lot  of  reasonable  people  who 
would  not  complain  of  increased  fares  if  they  were  made  to  uijderstand  the 
facts.  Propaganda,  however,  as  the  Chairman  had  pointed  out.  did  not 
mean  thousands  of  pounds  exiienditure.  A  great  deal  could  be  done 
locally  without  much  expense,  and  he  would  be  glad  if  the  Council  of  the 
Association  would  deal  with  the  question,  not  only  as  regards  fares,  but 
also  in  regard  to  track  maintenance,  street  widenings  and  moans  bv  which 
vestibules  could  be  used  in  the  front  and  back  of  cars. 

A  hearty  vote  of  thanks  was  accorded  Mr.  Madgen  at  the  conclusion 
of  the  discussion. 

{To  he.  condndM.  > 


Ne>v  Plant  at  Winchester, 


The  Winchester  power  station  was  originally  equipjied  and  run  by 
Edmundsons'  Electricity  Corporation,  Ltd.,  but  in  1911  the  undertaking 
was  purchased  by  the  City  Council.  Due  primarily  to  the  energies  of 
Mr.  R.  Ayton,  city  electrical  engineer,  a  steadily  growing  demand  for 
supply  has  arisen,  until,  the  demands  outgrowing  the  capacitj-  of  the 
station,  the  Council,  on  the  recommendation  of  their  electrical  engineer, 
decided  in  lOlG  to  instal  a  450  kw.  geared  continuous-current  turbo- 
generator. A  general  view  of  the  power  house  with  the  turbo-generator 
in  the  foreground  is  given  in  the  illustration.  The  turbine  is  of  the 
Parsons  type.  It  is  designed  for  a  speed  of  5,000  revs,  per  mill.,  and 
drives  through  reduction  gearing  a  standard  "  Witton  "  continuous- 
current  500-volt  generator  at  7.50  r.p.m.  In  the  same  year  a  large 
aerodrome  and  wireless  school  were  built  outside  Winchester,  and  the 
Government  resolved  to  takeabulk.supply  from  Winchester  Corporation. 
\n  order  was  placed  with  the  General  Electric  Co.  for  two  125  kw.  motor- 
alternators,  together  with  high  and  low-tension  switchgcar  for  both 
power  house  and  sub-.station, 


|_Enui.\k  Room  at  W  iNtHE.sTKii. 

Each  of  the  motor-alteraator  sets  comprises  a  standard  continuous- 
current  interpole  motor  and  a  standaixl  three-phase  otW-volt  50-cycle 
alternator.  The  sets  atp  started  up  by  means  of  mult  iple  switch  starters  : 
the  three-phase  energj'  from  the  alternators  is  tran.sformcd  up  from  500 
to  6,600  volts  and  brought  direct  to  the  ti.E.C.  high-tension  switchboard. 
The  high-tension  switchgear  consists  of  two  machme  panels  and  a  feeder 
p,anel.  The  machine  panels  are  equipped  only  with  oil  switches  and  one 
ammeter  each,  and  the  feeder  panel  is  equipped  with  oil  switches  and 
three  ammeters,  one  for  each  phase.  A  sjTichroscope,  power-factor 
meter  and  frequency  meter,  also  main  and  synchronising  voltmeters, 
are  fitted  on  swinging  brackets  at  the  end  on  the  boani,  which  is  of  the 
G.E.C.  standard  boiler-plate  cubicle  type,  with  sui^e  arresters  mounted 
in  cubicles  at  the  top.  The  sub-station  switchgear  is  similarly  con- 
structed, consisting  of  single  high-tension  transformer  cubicle  and  low- 
tension  alteniating-current  switchgear.  The  two  generating  sets  nin 
perfectly  in  parallel,  and  sujiplv  the  whole  of  the  current  to  the  two 
depots.- 
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Electric  Welding :  Its  Theory,  Practice,  Application 

and  Economics.* 

Bs-     H.     S.     MAKOrAND. 

(Continued  from  page  92.) 
Summnry. — In  tlie  present  article  the  author  deals  with  the  preparation  nf  welds  and  then  passes  on  to  eertain  properties  of  iron 
and  mild  steels  which  have  a  marked  bearing  on  the  methods  adopted.     The  welding  of  copper  and  copper  iiDovs  has  not  T-eeeived 
very  much  attention.  b\it  electric  welding  is  nevertheless  applicable  to  such  work.     Finally,  examples  are  given  of  various  l\a)es 

of  welding. 

The  anchor  (Fig.  55)  had  bppii  welded  iqj  under  the  steam 
forge  three  times  and  failed  to  pass  Lloyd's  tests  each  time. 
The  author's  firm  imdertook  to  repair  the  anchor  electrically. 
and  chance  that  the  metal  in  way  of  the  fracture  had  not  been 
j)erished.  The  fracture  was  cut  out  entirely  by  means  of  the 
electric  arc,  and  welded  up  and  slightl}'  reinforced,  as  shown 
(Fig.  56),  withgreatsTiccess.  The  anchor  weighed  over  7  tons.  A 
large  number  of  anchors  are  dealt  with  in  this  way.  Sometimes 
a  large  or  small  piece  breaks  off  one  of  the  flutes,  and  a  new  piece 
can  be  forged  or  cast  and  welded  on,  so  that  it  is  very  difficult 
to  tell  that  any  repair  has  been  made.      Again,  often  the  eye. 

*  All  rights  reserved. 
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■  for  the  shackles  give  out  ;    those  can  bo  cut  out  by  the  arcs 
wehhul  up  solid  and  even  reinfnrct,d. 

•V^aiu,  the  plectric  arc  welding  process  has  proved  of  the 
yroatcst  value  to  tramway  systems,  especially  during  the  war. 


building  up  worn  brake  bars,  cracked  gear  cases  (Fig  59). 
motor  frames  (Fig.  .57),  flats  on  wheels,  broken  or  cracked 
suspension  bars,  worn  lx>lt  holes,  couplings.  &c.  (Fig.  58)  can 
all  be  made  good  and  put  into  commission  again 


The  same  ca-e  repaired  by  the 
E.  &  E.  Electric  Arc  Weldino  Pla>t. 


as  by  its  use  it  has  been  possible  to  repair  badly  worn  sections 
cif  the  track,  and  thus  avoid  the  laying  down  of  new  rails. 
For  building  up  hammered  joints  the  process  cannot  be  ex- 
celled, and  a  large  saving  in  track  maintenance  is  thus  effected. 
JMany  corporations  now  bond  their  rails  by  means  of  arcwelding. 
For  these  purposes  a  light  portable  motor-generator  set  can 
be  used,  the  motor  being  run  oH  the  trolley  wires.     When  the 


l'"i(!.  (ilB. — Locomotive  HErAllis   (also   Kio    (Ua). 

I''iii.   (>2k.      Locomotive    Uia'AUis   (also   Fr<.   li2A). 

plant  is  not  required  for  track  work  it  can  be  used  in  the  Armature  or  gear  shafta  can,  when  worn,  be  built   uu  and 

'ffamway  shops  for  carrying  out  all  sorts  of  repairs,  such  as     returned  to  size  (Fig.  60). 
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A  coiniuon  accident  to  motor  yokes  or  fraiiU's  is  for  tiie 
i),-;iriiij;  brackets  to  break  off,  due  to  the  gears  fouling.  These 
caii'be  welded  on  again  quite  successfully  (Fig.  5S),  tluis  saving 
time  and  valuable  castings. 

However,  most  of  this  work  should  only  bo  perforuied  by 
thoroughly  experienced  operators,  as  no  doubt  of  reliabdity 
is  permissible. 


jjosjtiou  of  the  i-uuU-uUuig  s\\  itclies  and  the  ijosition  of  the  (■uoking 
utensils  on  the  hob.  By  placing  the  utensil  innnediately  above  the 
element  and  using  full  heat  quick  boilmg  operations  can  bo  cari'ied 
out,  whilst  the  surroundmg  portions  of  the  hob  will  give  sufficient 
heat  for  sunmering  purposes.  The  grill  is  of  the  usual  radiant  typo 
and  consumes  1-5  kw.  The  two  hot-plate  or  hob  elements  consume 
1-5  kw.  each  at  full  heat,  so  that  the  cooker,  all  on,  consumes  7-5  kw. 
The  hot  plate  is  hmgcd  to  the  mam  castmg,  and  can  be  conveniently 
lifted  up  when  it  is  desired  to  obtain  access  to  the  eoimections.  Four 
rotarv-tyiie  switches,  mounted  on  a  separate  switchboard,  are  em- 
ployed for  control  purposes,  the  leads  beuig  carried  from  the  cooker 
to  the  switchboard  m  flexible  metallic  tubing.  Four  fuses  and  pilot 
lamps  are  also  provided.  The  illustration  shows  the  cooker  with 
hob  lifted  up  and  oven  shelves  removed,  revealmg  the  arrangement 
of  the  eoimections  and  mtemal  wiring. 

In  a  recent  test  the  oven  attained  a  cookuig  temperature  of  350°F. 
ill  23  minutes.  A  joint  of  beef  weighing  10|  lb.  was  then  placed  in 
the  oven  and  the  current  left  on  for  a  further  12  minutes,  when  the 
temperature  was  394°F.  All  s\\dtches  were  then  turned  off,  and  the 
heat  retained  m  the  oven  was  sufficient  to  completely  cook  the  joiut. 
That  is,  3  kw.  were  employed  for  35|mmutes,  the  consumption  of 


F'n.  (iS.^C'AKKvrNu  out  Kep.'Iks  to  a  Locomotive. 

It  can  easily  be  seen  that  arc  welding  can  be  of  great  service 
in  the  railway  shops. 

Figs.  61,  62  and  63  ilhi.strate  repf,irs  being  effected  to  loco- 
motive frames.  Fractures  in  the  main  frames,  horn  checks, 
wheel  rims  and  spokes,  &c.,  can  first  be  citt  out  by  the  graphite 
arc  and  afterwards  welded  ;  and,  if  convenient,  reinforced  by 
either  the  graphite  are  system,  if  the  parts  are  disassembled 
and  can  be  turned  about,  or  by  the  metallic  arc  in  position. 
(To  be  coniiniied.) 


Healing  and  Cooking  Notes. 

The  "  Purser  "  Electmc  Oven. 
■  (Veda  "  liros  and  irons  have  long  smcc  obtamed  an  established 
rei)Utation,  and  this  year  the  Credenda  Conduits  tloini)any,  Ltd., 
have  added  the  "'  Purser  "  electric  oven  to  their  list  of  hcatuig  and 
cooking  a])imratus.  It  was  realised  that  the  main  source  of  wastage 
aud  inefficiency  in  connection  with  electric  ovens  was  radiation 
losses,  aud  tlierefore  the  main  idea  in  designing  this  oven  has  been 
to  provide  as  jierfect  heat  retainmg  properties  as  jjossiblc.  The  walls 
of  the  oven  are  very  heavily  lagged,  and  a  specially  tlesigned  and 
patented  type  of  door  (its  tightly  mto  the  oven  doorway.  The  sides 
of  the  rloorway  and  the  sides  of  the  door  frame  are  wedge  shaped, 
and  when  the  door  is  closed  the  oven  is  practically  sealed.  The 
internal  cookmg  space  of  the  oven  Ls  21  m.  m  height,  14  in.  wide  and 
I.")  in.  deep,  and  the  loading  is  ."!  kw.  The  elements  are  of  the  open 
radiant  type,  fixed  at  the  bottom  of  the  sides  of  the  oven.  Kasy 
access  can  be  obtained  to  the  oven  elements  and  conn(^(rtions  by 
removing  the  sliduig  shelves  and  jierforated  protecting  shields  A 
hot  plate  hob  and  a  grill  are  mounted  on  the  top  of  the  oven.  The 
hot  plate  is  a  one  piece  casting,  with  heatmg  elements  mounted  on 
the  underside,  giving  a  variety  of  temjieratures  accoixling  to  the 


The  "  Purser  "  Electric  Oven. 

electrical  energy  for  cooking  10.1  fc.  of  meat  being  just  under  1  ■[  units. 
These  figures  undoubtedly  show  that  the  oven  possesses  particularly 
good  heat  retaining  properties.  A  larger  type  of  oven  is  made  for 
restaurant  use.s  being  loaded  to  10  k\v.  and  having  a  cooking  space 
4 1  m  m  height,  23  m.  m  width  and  24  m.  m  depth.  The  only 
essential  difference  in  the  design  is  that  two  dooi-s  are  employed 
instead  of  one.  In  addition  to  "  (Jreda  "  tires,  this  firm  are  now 
manufacturing  a  complete  range  of  cookmg  appliances,  comprising 
giills,  boilers,  steamers,  hsh  fryera,  carving  tables,  hot  cupboards, 
stock  pots,  fish  boilers  and  urns. 

Simplex  Conduits,  Ltd.,  have  just  placed  upon  the  market  two 
new   designs  of  lightly   loaded  heaters,  suitable  for  portable  and 
auxiliarv  heating.     Both  types  arc  supplied  com- 
plete with  flexible  cord  and  himp-holdcr  adapter 
ready  for  the  customer.   The  reflcctortypc,  known 
as  tiie  Plexsim  Firette,  is  loaded  to  600  watts  ; 
but,  the  conical  element  be- 
ing    highly     radiant,     the 
effect  of  heat  emitted  along 
the   lines    of     reflection    is 
i  much    greater  than   would 
be  expected  from  so  low  a 
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loading,  making  this  particular  (wtteni  suitable  for  use  in  cold 
rooms,  where  the  heatei-s  can  be  placed  in  near  proximity  to  the 
[lerson  desiring  warmth.  In  bedrooms,  dressing  rooms  or  for 
piano  practice  there  is  nothing  less  ex])ensive  or  more  satisfactory. 

The  cabin  type,  which  is  known  as  the  Plexsim  "  Onebar  "  Fire, 
consists  of  a  robust  cylindrical  iron  case  Avith  open  perforation  on 
one  side,  in  the  interior  of  which  is  a  Plexsim  luminous  iire  bar. 


loaded  to  .501)  watts.  The  heater  is  very  strong,  and  will  stand 
rough  usage  ;  ths  bar,  being  suspendetl  on  spriiigs,  is  practically 
unbi-eakable  through  shock.  It  is  particularly  suitabls  for  ships' 
cabins,  small  offices,  cubicles,  crane  cabins  and  similar  positions  ; 
and  it  is  also  very  useful  for  domestic  purposes,  the  position  of  the 
luminous  bar  being  adjustable  so  that  it  can  be  arranged  for  fixing 
to  the  wall  or  floor. 


Increased  Production. 


»y    Major    E. 

There  is  hardly  a  newspaper  or  periodical  one  takes  up  that 
does  not  hold  forth  on  the  absolute  necessity  of  increased  pro- 
duction in  this  time  of  reconstruction  that  is  now  upon  us, 
and  when  the  matter  is  considered  carefully  every  tliinking 
person  must  come  to  the  conclusion  that  unless  we  can  obtain 
this  much  talked-of  necessity,  the  era  of  peace  and  prosperity, 
which  we  are  all  looking  forward  to,  now  that  the  war  is 
drawing  to  a  close,  will  either  not  arrive  or  be  very  long  de- 
ferred. 

Politicians  of  all  grades  of  thought,  accepted  leadcr.-i  of  all 
classes,  have  all  joined  the  common  outcry,  and  yet  hardly  are 
the  signatures  dry  on  the  armistice  terms,  which  apparently 
precede  a  definite  peace,  than  a  well-known  trade  union  issues 
an  ultimatum  which  practically  demands  limitation  of  output. 
There  seems  to  be  something  wrong  here,  for  only  a  week  before 
a  prominent  labour  leader  had  been  urging  the  necessity  of 
increased  ])roduction.  The  why  and  wherefore  of  this  does 
not  enter  into  the  sco])e  of  this  short  article,  but  it  tends  to 
prove  that  although  jiractically  everybody  agrees  with  the 
imjjortance  of  increasing  our  productive  capacity,  yet  very 
few  have  any  notion  of  what  this  means  in  the  world  of 
industry.  Politicians  and  theorists  may  urge  the  idea  with 
the  power  of  fluent  oratory,  but  it  remains  with  tte  engineers, 
manufacturers,  managers  and  operatives  of  the  world  of 
industry  to  provide  the  solution  in  practice. 

Let  us  put  it  all  in  a  nutshell.  The  operative  wants  less 
hours  and  increased  pay.  The  employer  wants  increased 
production  and  lower  production  costs,  and  amazing  as  it  may 
appear,  the  two  api:)arently  diametrically  opposed  demand.'-' 
go  together  and  can  be  obtained  by  carefully  calculated 
■■  Scientific  Management  ""  or  '"  Efficiency  Methods." 

The  terni  "scientific  management""  was  first  need  by  the 
eminent  American  engineer,  Dr.  F.  Winslow  Taylor,  and  was 
not,  as  it  has  been  called,  the  emanation  of  an  American  quack. 
Dr.  Taylor  has  had  many  followers  in  America,  but  I  am  sorry 
to  say  very  few  on  this  side  of  the  Atlantic,  and  I  submit  that 
the  day  has  arrived  when  we  can  ignore  these  methods  no 
longer.  Management,  as  such,  can  no  longer  be  simply  the 
triumph  of  mind  over  matter.  For  one  thing  matter  is  getting 
a  mind  of  its  own  and  can  appreciate  many  things  that  it  could 
not  a  few  years  ago,  and  also  the  day  of  haphazard  methods 
are  past  and  management  must  be  studied  as  a  science,  em- 
bracing many  side  issues,  which  can  only  be  authoritativelv 
dealt  with  by  specialists. 

It  is  rather  jjeculiar  that  the  popular  conception  of  American 
methods  of  management  is  that  of  a  hustling  bully  of  a  manager 
speeding  up  his  poor  employees  by  driving  them  to  the  ex- 
penditure of  their  last  atom  of  strength  and  energy,  when 
actually  it  is  the  exact  opposite  and  two  of  the  principle  points 
in  the  ■■  Taylor  Syst&ni  "  is  the  sympathetic  foreman  instructor 
and  the  careful  arrangement  of  correct  rest  periods.  In  fact, 
the  whole  trend  of  thought  underlying  the  idea  of  scientific 
management  is  the  conservation  of  energy,  so  as  to  .secure  a 
maximum  output  from  a  minimum  of  effort. 

Many  British  manufacturers  have  already  appreciated  the 
Value  of  the  careful  layout  of  their  works  so  as  to  ensure  a 
routing  of  the  products  without  unnecessary  double  handling 
or  cross  traffic,  but  the  "■  Taylor  System  '"'  goes  further  and 
advocates  motion  study  which  is  practically  the  study  of 
routing  as  applied  to  the  individual  worker.  By  careful 
motion  study  of  each  element  of  a  complete  operation,  it  is 
often  po.ssible  to  eliminate  as  much  as  .50  per  cent,  of  the  energy 
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expenditure  and  the  operation  being  performed  many  times 
during  the  day,  the  consecpient  saving  enables  the  worker  to 
get  through  more  and  finish  fresher. 

Then,  we  have  in  the  world  of  indu^'try.  as  in  the  world  of 
sport,  men  who  excel  at  their  ])articular  job  and  might  be 
spoken  of  as  being  of  championship  form,  as  in  sport,  these 
men's  times  can  lie  taken  and  set  up  as  standards  and  some- 
thing for  the  weaker  workers  to  aim  at.  Then  the.«e  men  of 
championship  form  can  be  placed  in  the  position  of  instructor 
or  coaeh.  We  never  expect  any  man  to  excel  in  any  kind  of 
s|X)rt  unless  lie  is  well  coached  and  we  j)ay  the  coach  well  for 
doing  his  part,  whilst  we  pay  the  man  he  is  training  well  if  he 
succeeds.  We  do  this  in  sport  and  why  shouldn't  we  do  it  in 
industry,  too  I 

This  is  provided  for  by  cleverly  arranged  wage  systenis 
which,  while  encouraging  the  weaker  worker  to  make  the 
necessary  effort  to  attain  to  the  degree  of  efficiency  set  by  the 
best  worker,  yet  also  gives  the  best  worker  his  just  and  equit- 
able reward.  That  is  why  the  "  Taylor  System  "  has  proved 
popular  with  the  workers,  wherever  it  has  been  installed.  The 
workers  find  that  they  are  getting  full  value  for  the  work  they 
jnit  in  ;  in  other  words,  a  square  deal,  and  it  is  because  of  this 
fact  that  I  consider  that  British  workers  have  only  to  work 
under  the  system  to  appreciate  it. 

-^Jl  the  foregoing  may  give  the  residts  promised  but  they  can 
easily  be  nullified  by  either  lack  of  correct  costing  or  a  bad 
system  of  costing.  Unless  the  manufacturer  is  able  to  arrive 
definitely  at  his  actual  cost  of  production  it  is  most  difficult 
for  him  to  arrive  at  any  sort  of  degree  of  efficiency,  and  he 
may  be  chasing  some  phantom  inefficiency  while  all  the  time 
there  are  masses  of  waste  crying  out  for  his  attention.  The 
costs  duly  analysed  are  his  gauge,  or  indicator,  and  it  is  only 
with  their  assistance  that  he  can  arrive  at  a  real  state  of 
efficiency. 

The  real  trouble  at  the  present  day  appears  to  be  the  hunian 
element,  and  when  one  hears  the  great  cry  for  increased  pro- 
duction and  yet  sees  haphazard  and  half-hearted  attempts  to 
eliminate  the  many  obvious  obstacles  in  the  way,  one  is  almost 
tempted  to  despair.  It  is  no  use  taking  the  parts  of  scientific 
management  which  happen  to  appeal  to  you  and  applying 
them  to  your  works  and  then  expressing  surprise  when  they 
fail,  pjvery  factor  must  be  considered  and  by  men  who  have 
studied  the  subject  of  management  as  a  science.  Then  we 
should  not  have  the  sort  of  thing  happening  as  has  recently 
happened  on  the  Tvnie.  There  the  platers  in  the  shipyards 
are  pieceworkers,  but  the  men  who  arc  helpers  are  paid  on  a 
time  rate,  so  that  the  obvious  happens  and  the  platers  are 
prevented  from  showing  their  top  form  of  output  as  their  work 
depends  upon  the  speed  of  the  helpers. 

This  is  so  obvious  that  one  wonders  how  it  ever  hajipened, 
as  it  is  clearly  common  sense  to  pay  all  operatives  whose  ability 
to  increase  output  depends  upon  each  other's  efforts,  by  the 
same  sj'stem,  giving  the  same  incentive  to  increased  pro- 
duction to  all  concerned. 

It  therefore  behoves  all  who  have  made  a  study  of  scientific 
managenient  to  rouse  their  confreres  in  the  world  of  industry 
to  the  importance  of  a  careful  and  e.xhaustive  study  of  the 
science  of  tlie  efficient  co -relation  of  men,  machines  and 
minutes,  so  that  we  may  by  means  of  definite  accuracy, 
tempered  by  infinite  sympathy,  procure  our  increased  pro- 
duction, and  the  consequent  era  of  prosperity,  for  which  we  all 
long,  bv  means  of  evolution  and  not  hv  rev(>hitit)n. 
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Tramway  Fares, 

Owing  to  the  gieat  increase  iu  costs,  both  of  labour  and 
materials,  all  forms  of  transport  are  fiuding  themselves  in 
difficult  circumstances  at  the  present  time.  Notwith- 
standing the  recent  Parliamentary  Committee,  over  which 
ilr.  Kennedy  Jones  presided,  and  which  evidently  started 
out  with  the  idea  that  to  increase  fares  to  meet  increased 
costs  is  an  iniquitous  proceeding,  it  has  been  shown  that  the 
cost  to  the  public  of  such  services  must  be  increased  if  thev 
are  to  continue  their  existence.  Later  on,  more  normal 
conditions  it  is  to  be  hoped,  will  return. 

Even  in  pre-war  days,  however,  the  financial  po.«ition  of 
tramway  undertakings  was  far  from  satisfactory.  This 
fact  w-as  brought  out  clearly  by  Mr.  W.  L.  Madgen,  in  a 
Paper  which  he  read  last  week  before  the  Tramways  and 
Light  Railwaj'S  Association.  The  net  return  on  the  capital 
of  such  undertakings  was  only  about  3  per  cent.,  which  is 
altogether  unsatisfactory.  Under  these  conditions  it  is 
quite  impossible  to  attract  capital  for  the  purpose  of  exten- 
sions. Further,  as  Mr.  Madgen  remarks,  the  effect  of  an 
industry  being  starved  is  felt  iu  many  other  ways.  Under 
these  conditions  the  management  and  those  in  responsible 
positions  are  always  conscious  of  a  pinched  feeling,  deaden- 
ing to  enterprise,  and  in  due  time  this  reacts  on  all  the  em- 
ployees, as  it  is  impossible  for  a  harassed  and  despondent 
industry  to  make  its  conditions  of  service  as  attractive  as 
those  of  a  healthy  and  prosperous  one. 

The  fixing  of  fares  so  as  to  produce  a  satisfactory  financial 
^position  is  a  matter  of  some  difficulty.     In  his  Paper  Mr. 
MiDOEN  gives  an  analysis  of  average  fares  in  so  far  as  such 
rfigures  are  obtainable  from  statistics,  and  divides  the  costs 
per  mile  into  standing  charges  and  running  costs.     This  is 
always  an  instructive  method,  but  we  do  not  remember 
seeing  it  applied  previously  to  traction  undertakings     The 
■  conclusion  is  reached  that  the  pre-war  standing  charges 
per  passenger  were  0-.544d.,  and  that  under  present  condi- 
tions (and  allowing  a  yield  of  6  per  cent,  on  the  capital) 
tliis  figure  would  be  0-777d.     Thus,  every  passenger  should 
pay  this  latter  figui  e,  even  if  he  only  travels  a  few  yards. 
The  present  running  cost  is  about  0-55d.  per  mile,  and  from 
these  two  figures  it  is  easy  to  arrive  at  a  fare  which  should  be 
■charged  per  mile  to  place  the  undertaking  on  a  satisfactory 
ba.sis.     It  follows  that  the  rate  per  mile  should  be  l-32d.  for 
the  first  mile,  and  at  a  lower  rate  as  the  journey  is  extended. 
There  are  certain  difficulties,  however,  in  applying  this 
principle.     The  first  is  that  the  tramway  fares  are  generally 
■limited  to  a  penny  per  mile,  and  consequently  permission 
-would  have  to  be  given  by  Parliament  to  increase  the  charge 
so  as  to  reach  the  remunerative  figure.      iVnother  difficulty 
is  that  a  charge  something  like  1  jd.  is  extremely  incon- 
venient.    It   is   highly   desirable   that    a    fare   should    be 
adopted  which  can  be  given  by  means  of  a  single  coin  in  the 
greater  number  of  cases,  for  the  great  majority  of  passen- 
gers pay  only  the  lowest  fare.     In  order  to  get  over  this 
difficulty,  Mr.  Madgen  suggests  that  the  decimal  coinage 
should  be  adopted,  as  proposed  by  the  Associated  Chamber 
of  Commerce,  the  In.stitute  of  Rankers  and  many  other 
bodies,  for  1  mil  would  meet  the  case. 

.\part,   however,   from  the   tlifficulty  of   Pailiamentary 
-sanction  we  think  it  would  be  simpler  not  to  aim  so  much  at 


the  ideal.  In  other  words,  it  would  be  better  to  adhere  to 
the  penny,  and  to  make  the  stage  shorter.  It  may  not  be 
possible  to  limit  the  stage  sufficiently  to  make  it  really 
remunerative  for  a  penny  fare,  but  in  that  ca.'^e  it  would  be 
necessary  to  make  the  double  stage  somewhat  shorter  than 
would  otherwise  be  the  case.  In  other  words,  what  may  be 
described  as  the  curve  connecting  the  rate  of  fare  with  the 
distance  travelled  would  not  fall  so  rapidly  as  it  should 
theoretically. 

There  is  one  other  difficulty  with  which  the  author  does 
not  deal.  All  such  calculations  assume  that  the  number 
of  passengers  remains  constant.  This  is  not  necessarily  the 
case.  If  the  short  distance  fare  is  raised  considerably  the 
chance  is  that  the  number  of  short  distance  passengers 
would  fall,  and  it  must  be  remembered  that  the  great  pro- 
portion of  passengers  consists  of  these  who  travel  only  short 
distances.  It  is  for  this  reason  that  the  half-penny  fare  is 
not  necessarily  a  financial  fallacy,  because  the  number  of 
iralf-penny  passengers  may  be  more  than  double  the 
number  of  penny  passengers  which  would  otherwise  take 
advantage  of  the  service.  A  passenger  who  gets  off  a  car 
in  the  middle  of  a  stage  and  gets  on  again,  paying  two  half- 
penny fares,  is  not  any  less  remunerative  than  the  passenger 
who  pays  a  penny  for  the  whole  distance.  The  only 
objection  to  the  halfpenny  passengers  in  such  cases  is  that 
they  may  exclude  certain  penny  passengers,  who  would  be 
preferred.  Nevertheless,  the  halfpenny  fare  in  Glasgow 
has  proved  eminently  successful.  This  question  of  extent 
of  traffic  is  one  of  the  difficulties  which  are  speculative, 
and  cannot  be  settled  off-hand.  Whatever  course  is 
adopted,  however,  it  is  abundantly  clear  that  the  present 
position  is  far  from  satisfactory,  and  it  is  well  that  a  simple 
analysis  of  the  position  should  be  given  on  the  lines  adopted 
by  Mr.  Madgen. 


Revie^v. 

Papers  on  the  Design  of  Alternating  Currant  Machinery.    By 
C.  C.  Hawkins,  M.A.,  M.I.E.E.,  S.  P.  Smith,  D  Sc,  A.M.Inst.C.E., 
and  S.  Nevillk,  B.Sc.     (London  :   Sir  Isaac  Pitman  &  Sons,  Ltd.,] 
1919.)     Pp.  XV. -f  392.     183.net. 
The  authors  of  these  Papers  form  a  very  competent  trio  tu 
deal  with  the  subject  :    One  the  author  of  the  best-used  de- 
signer's book  on  the  dynamo,  past-master  not  only  in  dynamo 
design,  but  in  the  art  of  writing  about  it ;   the  second  having  i 
a  wide  experience  of  the  very  latest  machinery,  both  as  de- 
signer and  as  teacher  ;    and  the  third  a  young  man  with  all 
the  enthusiastic  grip  of  a  well-trained  student  lot  loose  among 
the  problems  of  a  modern  factory.     They  have  produced  a 
book  that  deals  skilfully  with  some  advanced  a.spocts  of  the 
<l(■^;igu  of  alternating-current  machinery  in  greater  detail  than 
hitherto  attempted. 

The  first  Paper,  on  "  The  Theory  and  Design  of  AJtemating- 
cunent  generators,"  by  Dr.  S.  P.  Smith,  is  already  known  in 
some  measure  to  readers  of  The  Elec^trician,  and  is  remark- 
able for  the  complete  statement  of  the  laws  of  armature 
windings  and  the  valuation  of  winding  factors  and  armature 
ampere-turns.  The  rules  for  design  are  well  illustrated  in 
tiu!  working  out  of  the  complete  design  of  a  750  kw.  alternator 
ri'.nning  at  2.50  revs,  jier  min.,  and  of  a  2,000  kw.  turbo- 
generator running  at  3,000  revs,  per  min.  If  we  search  for 
something  to  find  fault  with,  we  may  take  exception  to  the 
vector  diagrams  given  in  the  book,  which  could  bo  very  much 
more  readily  followed  by  a  student  if  Dr.  Smith  would  look 
upon  the  vectors  as  quantities  really  existing  on  a  two-pole 
machine  and  revolving  in  space  as  the  machine  revolves, 
giving  at  each  instant  of  time  the  true  position  in  s])ace  of  the 
quantities  under  consideration.  But  against  this  conception 
of  a  vector  diagram  the  author  has  definitely  sot  his  face  ; 
he  prefers  to  regard  the  diagram  as  a  pure  abstract  repre- 
sentation of  quantities  varying  as  sine  functions  of  the  time. 
This  is  apparent  from  his  description  of  Fig.  2,  and  is  very 
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much  emphasised  in  his  treatment  of  the  induction  motor 
in  the  last  Pajser.  But  the  main  c[uarrel  that  the  reader  will 
have  with  Dr.  Smith's  Paper  will  be  with  respect  to  the  names, 
or  rather  absence  of  names,  of  the  different  kinds  of  windings 
and  parts  of  windings.  Since  the  author  is  an  acknowledged 
authority  on  armature  windings,  many  of  us  are  quite  jire- 
pared  to  accept  any  reasonable  new  names  for  these  things, 
so  long  as  they  have  only  one  meaning  and  that  meaning  is 
clearly  defined.  It  is  obvious  that  the  author  has  inten- 
tionally avoided  using  technical  names  that  have  become 
•discredited  on  account  of  their  ambiguity.  In  doing  so  he 
has  confined  himself  to  ordinary  words,  which  can  never  be 
.sufficiently  precise  in  dealing  with  technical  matters.  It 
woidd  not  require  more  courage  than  Dr.  Smith  can  easily 
take  in  one  hand  to  make  up  a  number  of  entirely  new  words 
and  definitions  so  as  to  express  himself  exactly  ;  but  rather 
than  do  this  he  gives  us  many  pages  about  "  coil  slides,"- 
"  rejetit'ons,"'  "  smgle-layer  windmgs,"  "similar  windings," 
and  so  forth,  which  are  full  of  the  most  important  matter  for 
those  who  know  exactly  what  meanings  he  attaches  to  these 
■words.  But  for  the  student,  who  only  knows  the  ordinary 
meaning  of  English  words,  the  imderstanding  of  the  text  is 
unnecessarily  difficult.  Here,  for  instance,  is  a  sentence  from 
jpage  23  :  "  In  a  three-phase  winding  the  equivalent  constant 
span  of  a  single-layer  winding  is  ecjual  to  a  pole  pitch  with  a 
whole  number  of  slots  per  pole,  and  less  than  a  pole  pitch  when 
the  number  of  slots  per  pole  is  fractional."  In  order  to  under- 
stand this  sentence  it  is  necessary  to  know  that  by  "  single- 
layer  winding  "  is  meant  a  winding  which  is  like  those  illus- 
trated in  Figs.  3  and  4,  and  virtually  of  full  pitch.  There  are, 
of  course,  other  windings  in  one  layer  which  are  short-chorded  ; 
but  these  are  not  included  in  the  special  meaning  of  the  term. 
Suppose,  now,  that  Dr.  Smith  had  made  up  a  new  word,  and 
said  that  the  windings  he  has  in  view  are  to  be  called  "  mono- 
lamic  "  ;  that  is  not  a  nice  word,  but  it  would  have  this  advan- 
■tage,  that  if  you  knew  what  it  meant  you  could  understand  a 
sentence  in  which  it  occurred,  and  if  you  did  not  know  what 
it  meant  you  would  at  least  know  why  you  did  not  understand 
the  sentence.  Armed  with  this  new  word,  one  might  write 
the  sentence  quoted  above  as  follows  ;  "  In  a  three-phase 
monolamic  winding  the  equivalent  constant  span  is  equal  to 
a  pole  pitch  when  there  are  a  whole  number  of  slots  per  pole, 
and  is  less  than  a  pole  pitch  when  the  number  of  slots  per  pole 
is  fractional." 

The  central  feature  of  the  book  is  the  second  Paper  by 
Hawkins  and  Neville.  This  is  a  minute  inquiry  into  the 
distribution  of  the  magnetic  field  in  a  cylindrical  turbo-rotor. 
The  question  may  be  raised  whether  it  is  necessary  to  make 
an  inquiry  so  painstaking  and  exhaustive .  The  answer  is  that, 
when  dealing  with  an  important  class  of  machinery  it  is  worth 
while,  now  and  again,  to  get  full  information  down  to  the 
minutest  detad.  By  so  doing  we  check  uur  bearings  positively, 
and  avoid  errors  into  which  the  rapid  dead-reckoning  methods 
used  in  commercial  design  might  sometimes  lead  us.  The 
cost  of  a  single  turbo -generator  may  be  several  thousand 
pounds  ;  the  cost  of  all  the  machines  built  to  one  design  may 
be  reckoned  in  tens  of  thousands.  An  investigation  of  the 
land  foimd  in  this  book  throws  a  light  not  only  upon  one 
particular  design  but  upon  aU  the  machines  of  the  same  type. 
Rather  than  criticise  the  Paper  on  accoimt  of  its  completeness, 
we  should  lament  the  fact  that  in  dealing  with  the  field  dis- 
tortion at  full  load  the  authors  have  been  compelled  to  simplify 
the  problem  by  assuming  a  sinusoidal  distribution  of  the 
armature  magnetomotive  force.  To  have  taken  the  actual 
distribution  found  on  a  three-phase  armature  would  have 
made  the  problem  enormously  difficult,  because  of  the  dis- 
continuities that  occur  in  the  magnetomotive  force  curve  ; 
these  discontinuities,  however,  lead  to  some  important  con- 
siderations which  are  necessarily  left  out  of  account  in  the 
simpler  ^solution.  In  Part  III.  of  this  Paper  Mr.  Neville 
develops  a  method  by  which  the  calculator  can  greatly  simplify 
the  work  of  finding  the  flux  distribution  from  a  magnet  having 
a  winding  distributed  in  slots. 

In  the  third  Paper,  on  "  The  Magnetic  Calculation  for  Taper 
Teeth,"  Mr.  Neville  reviews  the  various  methods  that  can  be 
•employed  for  calculating  the  ampere-turns  on  taper  tooth, 


including  the  graphical  method,  methods  analogous  to  Simp- 
son's rule  and  Hird's  method  ;  and  then  evolves  a  very  con- 
venient and  accurate  method  based  upon  curves  plotted  in  an 
original  manner.  Examples  are  worked  out  which  show 
clearly  the  extent  of  the  errors  that  may  hn  made  when  em- 
ploying the  older  rules,  and  the  accuracy  of  the  results  obtained 
by  using  Mr.  Neville's  curves. 

In  the  fourth  Paper,  on  "  The  Theory  and  Design  of  Poly- 
phase Induction  Motors,"  Dr.  Smith  deals  very  comprehen- 
sively with  the  subject,  and  gives  jsractically  every  formula 
that  the  designer  requires.  The  Paper  Ls  unnecessarily 
irksome  to  the  student  on  account  of  Dr.  Smith's  preference 
for  the  method  that  deals  with  all  quantities  as  composed  of 
horizontal  and  vertical  components  following  sine  functions 
of  time,  instead  of  dealing  with  quantities  as  we  actually  find 
them  on  a  two-pole  motor.  The  method  is  regarded  by  some 
engineers  as  giving  a  more  rigid  proof  of  the  conclusions 
arrived  at  than  the  method  that  makes  use  of  the  revohnng 
field.  It  appears  to  us,  however,  that  it  is  just  as  rigidly 
correct  to  combine  two  magnetic  fields  at  right'  angles  and 
work  with  the  vector  sum  as  it  is  to  work  with  the  two  fields 
independently  and  then  add  together  the  E.M.F.s  induced  by 
them.  Perhaps  it  is  hardly  fair  to  complain  of  the  method 
when  the  filial  practical  results  are  so  conveniently  set  out  for 
use  by  the  designer.  Certainly  one  cannot  find  anj-where  else 
so  much  important  information  upon  the  induction  motor 
compressed  into  80  pages.  Another  point  of  criticism  which 
raises  a  question  for  discussion  is  dealt  with  in  a  letter  to  this 
journal  upon  zig-zag  leakage. 

The  authors  have  made  a  great  effort  to  get  their  system  of 
symbols  into  some  kind  of  order,  and  it  is  no  fault  of  theirs  if 
the  result  is  unsatisfactory.  The  fault  lies  with  the  Sub- 
Committees  upon  Symbols  of  the  I.E.C.,  who,  after  years  of 
cogitation,  published  a  list  of  about  30  symbols  for  use  in 
general  electrotechnical  literature,  in  which  we  are  told  that 
M  shall  stand  for  mass,  B  shall  stand  for  B  ;  and  a  few  other 
symbols  are  fixed  which  are  either  so  obvious  as  to  require  no 
Commission  or  so  bad  that  they  will  certainly  never  be  adopted, 
being  directly  against  the  rules  originally  set  down  by  the 
Commission  itself.  They  leave  every  poor  author  to  work  out 
his  own  system  of  symbols,  and  every  poor,  poor  reader  to  put 
up  with  changed  symbols  in  each  new  book.  Since  it  is  im- 
possible to  get  a  proper  system  of  sjTubols  out  of  the  I.E.C., 
it  is  to  be  hoped  that  the  universities  will  come  to  some  agree- 
ment as  to  the  symbols  that  shall  be  used  in  teaching  students. 
It  has  already  been  shown  that  if  each  symbol  consisted  of  a 
letter  and  a  subscript  it  is  possible  to  write  do^vn  700  dis- 
tinctive combinations,  the  name  of  each  symbol  bemg  pro- 
noiuiceable  in  a  single  syllable.  The  method  adopted  by  the 
authors  of  this  book  in  using  difierent  founts  of  type  is  open 
to  the  objection  that  when  we  read  the  symbol  aloud  we 
require  rather  a  long  clause  to  express  it,  such  as  "  capital 
clarendon  B,  subscript  Roman  numeral  two,  .sub-subscript 
small  italic  t." 

The  points  of  criticism  that  we  have  raised  are  aU  upon 
minor  matters  ;  they  do  not  to  any  extent  detract  from  the 
great  value  of  the  work  to  the  practical  designer. 

Miles  Walker. 


The  Nile  Project.— We  have  received  a  ]uiblished  summary, 
by  Sir  William  Willcocks,  K.C.M.G.,  of  his  criticism  of  the 
Blue  and  White  Nile  projects,  reference  to  which  was  made  in 
this  journal  some  time  ago.  The  publication  also  refers  in 
detail  to  the  findings  of  the  committee  appointed  to  investigate 
Sir  William's  charges.  The  matter  appears  to  turn  largely  on 
the  correctness  of  statistics  presented  for  the  Nile  water  dis- 
charges in  past  years,  Sir  William  contending  that  the  latter 
have  been  over-estimated  in  the  important  minimum  years. 
The  matter  is  obviously  one  for  experts,  who  apparently  differ- 
In  view  of  the  magnitude  of  the  issues  such  differences  of 
opinion  are  doubtless  unfortunate,  but  perhaps  hardly  sur- 
prising. On  reading  the  evidence  one  can  only  marvel  at  the 
complexity  of  the  issues  and  the  comparative  success  that  has 
crowned  human  efforts  to  deal  with  the  irregular  and  cap- 
ricious waters  of  the  Nile. 
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The    British  Scientific  Products  Exhibition.— II. 


High  Speed  Telegraphy. 
Messi-s.  Creed  &  Company,  Ltd.,  have  an  installation  of  their 
high-speed  printing  telegraph,  which  has  been  described  ui  various 
Papei-s  and  is  m  extensive  use  by  newspapers.  This  system  uses  the 
Morse  code,  whereas  most  otliers  use  a  code  of  the  Baudot  type, 
giving  equal  lengthcd  signals  for  each  character.  The  trans- 
mission is  effected  by  a  Wheatstone  transmitter  from  Wheatstone 
slip  punched  by  a  KJeinschmidt  keyboard  jierforator.  pennitting  a 
higher  punching  speed  than  the  simple  Wheatstone  perforator.  I'he 
receiver  produces  a  similar  punched  slip,  the  i-eceiving  relay  operating 
on  the  valves  of  a  pneumatic  perforator,  and  this  punched  slip  on 
being  run  through  an  attachment  to  a  typewriter  produces  a  type- 
written slip  at  a  ma.ximum  rate  of  200  words  per  minute.  The 
punched  slip  can  be  used  to  re-transmit  the  message.  For  direct 
obsen-ation  of  the  received  signals — e.g.,  to  ascertain  the  highest 
speed  at  which  good  signals  are  received  an  "undulator"  is  em- 
ployed. One  feature  of  the  Creed  system  is  that  exact  synchronism 
between  the  transmittmg  and  receiving  instruments  is  not  neces- 
sarj- ;  in  fact,  they  may  run  at  somewhat  different  speeds  without 
any  difficulty  arising — one  of  the  advantages  of  using  the  Morse 
code.     The  apparatus  is  shown  in  operation. 

IN.STRUMENTS. 

The  display  of  electrical  measuring  instruments  is  large  and 
varied.  Most  of  the  makers  are  represented,  but  there  are  few 
novelties.  The  B.E.A.M.A.  has  an  exhibit  of  instruments  by  a 
number  of  well-kno\TO  makers.  It  can  be  said  that  as  a  whole  the 
display  of  instruments  is  worthy  of  the  adniittedK-'fiTgh  reputation  of 
this  country  for  good  workmanship  and  high  finish.  Messrs. 
E  .LtoTT  Bros,  show  some  gyroscopes  of  the  type  used  in  gyroscopic 
compasses  and  torpedo  directors.  These  are  shown  in  operation,  one 
mounted  on  gimbals  with  pointers  movijrg  over  divided  circles,  and 
one  suspended  as  a  pendulum.  These  show  the  curious  responses 
made  by  a  gyroscope  to  disturbance  from  outside,  and  seem  well 
adapted  for  demonstration  purposes.  The  speed  of  these  mstru- 
ments  is  about  20.000  revs,  per  min.  The  spinning  part  is  a  heavy 
steel  flywheel  cariying  internally  a  squirrel-cage  rotor  of  unusual 
design.  The  three-phase  stator  is  placed  inside  the  rotor,  and  is  a 
laminated  core-wound  in  open  slots  inclined  to  the  axis.  The  rotor 
has  a  core  of  laminated  iron  with  turned  slots.  The  slot  conductors 
and  the  end  rings  are  of  aluminium,  which  appears  to  be  die-cast  or 
pressed  in  so  that  the  whole  forms  a  single  piece  of  metal,  and  the 
rotor  turned  on  all  surfaces  is  a  hollow  cylinder.  The  air  gap 
between  stator  and  rotor  is  of  the  order  of  0(11  in.  The  rotor 
journals  are  of  hardened  steel  pressed  on  to  the  spindle,  ninning  in 
ball  bearings.  The  balls,  it  need  hardly  be  said,  have  to  be  carefully 
selected  for  size.  The  flywheel  and  its  spindle  are  machined  out  of 
a  solid  cj'lindrical  steel  forging.  The  complete  article  is  a  beauti- 
fully finished  production. 

The  .same  firm  shows  a  number  of  galvanometers  and  electrometers 
of  usual  types.  One  of  these  isadArsonval  galvanometer,  with  the 
very  long  period  of  ten  seconds,  which  will  be  very  useful  forcertain 
nieasurement.s.  A  small  and  handy  Ayrton-Mather  reflectmg  electro- 
meter is  an  attractive  mstrument  ;   its  range  is  from  7  to  30  volts. 

Messrs.  Ever.shed  &  Vionoles  show  a  number  of  instruments  for 
the  measurement  of  resistances,  mostly  variations  of  their  well- 
known  ■■  Meggers."  A  "  self-evident ''  resistance  box  used  with  a 
'■  bridge  "  megger,  has  four  dials,  for  thousands,  hundreds,  tens  and 
units,  the  value  of  the  coil  in  circuit  in  each  is  shown  by  a  flgure 
read  through  a  window.  The  row  of  figures  thus  give  directly  the 
resistance  in  circuit.  Ratios  of  1,  10  and  100  are  obtainable  by  a 
movement  of  a  switch  on  the  megger.  With  ratio  1  it  is  possible  to 
read  to  1  ohm  in  4,000.  Another  instrument  of  the  megger  type  is  a 
conductivity  meter  reading  to  2,000  ohms.  A  "  ducter,"  or  deflec- 
tional  ohmmeter  reading  directly  up  to  1,000  microhms,  and  an 
instrument  of  a  similar  type,  but  usmg  a  three-volt  batteiy  instead 
of  a  generator,  has  a  range  up  to  lOO.OOO  ohms.  W'ith  a  set  of  these 
resistance-measuring  instniments  all  commercial  and  workshop  or 
inspection  room  insulation  and  conductivity  measurements  are 
reduced  to  very  simple  operations.  The  ""  Dionic  "  water  tester 
must  not  be  overlooked.  'J'his  uses  a  conductivity  meter  to  give  the 
resistance  of  a  column  of  water  of  deflnite  dimensions,  from  which  the 
presence  of  inorganic  impurities  can  be  inferred  and  their  quantity 
estimated.  The  necessary  connection  for  temperature  variation  is 
given  by  a  thermometer  which  is  immersed  in  the  column  of  water, 
and  carries  a  pomter  on  a  scale.  The  themiometer  readmg  is  ob- 
served and  the  thermometer  pulled  up  until  the  pointer  is  on  the 
same  reading  on  the  scale,  the  alteration  of  the  cross-section  of  the 
column  due  to  the  displacement  of  the  thermometer  then  gives  the 
temperature  correction.  The  instrument  is  particularly  adapted  for 
detecting  leakage  in  condenser  tubes  and  contamination  of  water. 


'    R.  W.  Pail  shows  an  insulation  and  conductivity  meter  with  a 
very  wide  range,  from  0  00005  to   100  megohms.     The  generator 
gives  500  volts.     There  are  three  scales,  and  a  pull  switch  with  nu;e 
positions   corresponding   to   various   multipliers   and   the   different 
scales.     For  the   very   low   resistances,   000005   to   0-2   ohms,   an 
auxiliaiy  2-volt  accumulator  has  to  be  employed  as  well  as  the 
generator.     This  is  a  really  manellous  boxful,  highly  attractive  to 
anyone  who  requires  a  jMrtable  instrument  to  cover  a  very  wide 
range  of  measurements.     Another  exhibit  by  the  same  finn  is  a 
dial-p.ittern  Wheatstone  bridge  with  precision  contacts.    The  contacts 
are  cased  in,  and  the  readini;s  made  through  a  glass  window.  Switch 
contacts  are  looked  upon  with  some  suspicion  as  to  their  constancy 
of  resistance,  but  these,  protected  as  they  are,  seem  calculated  to 
remain  in  good  order  for  a  long  t  ime. 
The  Cambridge  Scientific  Instrument  Company  shows  a  good 
'  many  instiiiments  of  its  usual  high  class.     A  six-strmg  Einthoven 
galvanometer  in  conjunction  with  a  photographic  clock-driven  chart 
will  show  the  time  relation   between  occurrences  on  six  different 
circuits  at  as  many  different  places,  and  has  many  obvious  applica- 
tions in  scientific  research.     Various  indicators  are  shown  for  use 
with  thermo-couple  pyrometers,  for  the  control  of  furnace  opera- 
tions.    The  thread  recorder  is  shown,  connected  to  two  pyrometers, 
the  reading  being  shown  in  two  colours — e.g.,  red  and  blue  on  the 
same  chart.     This  instrument  can  be  made  with  a  larger  number  of 
different  coloured  threads  to  record  from  a  corresponding  number  of 
pyrometers,  so  that  the  working  of  several  furnaces  can  be  exhibited 
in  the  manager's  office.     This  type  of  recorder  gets  over  all  inking 
difficulties  by  dLspensmg  with  ink.     The  pomter  is  sharp  edged,  and 
is  brought  down  by  a  bar  operated  by  a  clock  on  to  one  of  thf 
threads  which  is  impregnated  with  a  coloured  mixture,  and  pressed 
agauist  the  chart.     The  clockwork  shifts  the  galvanometer  connec- 
tions and  selects  the  thread,  so  that  the  dots  of  one  colour  always 
correspond  to  the  one  pyrometer.     An  optical  pyrometer  shown  is 
for  direct  observation  of  a  furnace  or  other  source  of  visible  radia- 
tion.    A  screen  lit  by  a  standardised  lamp  is  compared  with  the 
luminous  surface  and  equality  obtamed  by  the  rotation  of  one  of  a 
pair  of  Xicol  prisms.    1  he  amount  of  the  rotation  given  on  a  divided 
circle  indicates  the  temperature  of  the  source. 

The  Foster  Instrument  Company  also  show  some  mdicating  and 
graphic  thermometere  and  pyrometers,  of  the  resistance  type.  The 
recorder  shown  uses  a  circular  chart,  which  has  some  advantages 
in  giving  a  general  idea  of  what  has  happened  throughout  a  day  at  a 
glance.  The  same  finn  shows  a  "  cold  junction  "'  box  for  use  with 
thermo-pUe  thermometers.  The  junction  is  contained  in  an  iron 
box,  oil-filled,  provided  with  a  thermometer,  so  that  necessary  cor- 
rections for  this  temperature  can  be  applied  to  the  readings.  The 
bo.Y  is  arranged  to  fit  uito  a  nm  of  steel  conduit,  and  the  pile  con- 
nections are  taken  out  of  it  as  a  flexible  armouied  cable.  A  con- 
venient pyrometer  indicator  is  shown  by  R.  W.  Paul  in  the  form  of  a 
"■  Unipivot  "  mUli-voltmeter  with  the  .scale  divided  in  millivolts 
and  temperatures. 

Messrs.  Everett,  Edgcumbe  show  some  graphic  mstrumenfs 
which  will  nni  for  eight  days  on  one  charge  of  ink.  There  is  no  pen, 
the  ink  being  applied  through  a  fine  tube.  A  frequency  meter, 
which  mdicates  by  deflection  is  useful  for  switchboard  use,  where  all 
other  instruments  are  deflectional,  and  it  can  be  read  at  a  greater 
distance  than  the  more  usual  "  reed  "  instruments,  which  are  also- 
shown.  A  paralleling  voltmeter  with  a  central  zero,  a  synchrono- 
scope,  and  a  power  factor  meter,  reading  directly,  not  in  degrees  of 
lag  or  load,  are  other  instruments  suitabl?  for  alternating-current 
switchboard  u.se  with  large  boldly-niarkcd  .scales.  Photometers  of 
the  Trotter  portable  type,  and  Lu.xoraeters  are  shown.  The  latter 
is  a  [tarticularly  handy  and  useful  instrument  for  detcmnning 
illuminatien  values,  but  has  been  described  before,  and  should  be  in 
wide  use.     It  ranges  up  to  2,000  ft. -candles. 

Messrs.  Crompton  &  Company  show  a  considerable  variety  of 
measuring  instruments,  most  of  which  can  be  classed  as  "  special 
purpose  "  instruments.  These  include  paired  ammetera  and  volt- 
meters with  shunts,  &c.,  in  cases,  as  portable  testing  sets  ;  also  for 
switchboards  for  batterj-  charging  and  similar  uses.  A  very  neat 
flush  pattern  ammeter  would  be  an  ornament  to  any  switchboard. 
This  finn  has  developed  the  moving  iron  type  of  mstrument  for 
alternating-current  work  in  a  number  of  fonns.  It  continues  its 
practice  of  marking  on  instniinent  scales  the  actual  pressure 
or  current  on  the  active  coil  required  to  give  full  scale  deflec- 
tion, most  useful  for  checking  the  instrument  constancy  by  the 
user. 

This  account  by  no  means  exhausts  the  electrical  instnimei.t 
exhibits.  It  is  believed  that  it  mentions  the  most  important 
novelties,  but  it  may  be  necessary  to  notice  others. 
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Motor  Control.  &c. 

Tlie  Igranic  Company  show  several  of  their  motor  control  sets.  A 
remote  control  gear  for  machine  tools  has,  at  the  operator's  end, 
five  press  buttons,  market!  "  Stop,"  "  Faster,"  "  Slower,"  "  Inch." 
The  controller  contains  contactors  making  the  appropriate  connec- 
tions. The  rheostat  connections  are  controlled  by  a  solenoid  and 
dashpot,  the  time  of  cutting  out  can  be  regulated  by  dashpot  adjust- 
ment. Another  type  controls  the  speed  of  cutting  out  rheostat 
sections  by  the  armature  current.  This  current  passes  through  a 
magnet  which  opposes  the  action  of  the  contactor  magnet,  conse- 
(juently  the  latter  will  not  act,  although  excited,  until  the  armature 
current  has  fallen  to  a  predetermined  value  ;  a  good  arrangement 
where  a  motor  has  to  start  against  variable  loads.  The  same  firm 
shows  a  lifting  magnet  for  long  articles.  It  is  really  two  pot  mag- 
nets carried  at  the  ends  of  a  bar,  so  that  angles,  rails,  &c.,  are  picked 
up  at  two  points,  saving  the  operator's  time  in  finding  a  balancing 
position,  and  preventing  swinging  vertically.  Battery  changing 
units,  which  can  be  set  up  together  and  added  to  like  a  sectional 
l50ok  case,  are  very  suitable  for  charging  a  number  of  vehicle  bat- 
tei'ies,  the  current  for  each  is  independently  shown  and  controllable. 

The  testing  of  contactor  and  other  coils  which  have  to  stand  the 
making  and  breakmg  of  circuit  repeatedly  is  shown  on  a  machine 
which  automatically  makes  and  breaks  contact  twice  a  second, 
so  that  an  endurance  test  equal  to  years  of  normal  operation 
in  this  respect,  is  made  in  the  course  of  a  few  houi-s  or  days.  Con- 
.  sidering  the  importance  of  the  reliability  of  such  coils  in  motor 
controllers  for  lifts  and  other  work  where  life  and  limb  may  be 
involved,  this  test  seems  very  necessars'  as  a  workshop  process 
Coils  of  various  kinds  wound  by  the  "  Leesona  "  machines  are  shown. 

The  WATFOR3  Electric  &  Mfg.  Co»rPANY  shows  several  automatic 
starters.  The  details  show  some  novelties.  A  solenoid  is  used  to 
cut  out  the  rheostat  sections  at  a  speed  contioUed  by  the  armature 
current.  This  current  energises  a  magnet  in  the  airgap  of  which  a 
copper  disc  runs.  The  disc  is  geared  to  the  solenoid  plunger  througli 
a  train  of  wheels.  It  is,  therefore,  a  Foucalt  current  brake  on  th? 
jilunger  movement,  which  is  the  slower  the  heavier  the  current. 
The  airgap  can  be  varied  to  alter  the  amount  of  the  braking.  The 
cutting-out  of  the  rheostat  sections  is  effected  by  a  bar  which  is 
pivotted  on  a  luik  and  has  a  sliding  movement  as  \\ell  as  a  direct 
thrust  on  the  contacts.  The  contacts  are  carbon  block  with  springs 
behind  them,  so  that  they  yield  gradually  and  the  contact  pressure 
increases.  Finally,  the  contact  bar  brings  up  against  a  copper  jaw 
contact  cutting  out  the  whole  resistance.  'I'he  arrangement  gi\es 
a  very  smooth  sparkless  action,  unequal  wear  of  the  contact  surfaces 
does  not  inttrfi-re  with  the  due  order,  and  any  worn  block  can  be 
i-eadily  replaced.  This  controller  is  shown  connected  to  a  ball  Hoat, 
as  it  would  be  used  for  the  automatic  maintenance  of  water  level  in 
a  tank,  or  with  pressure  control  for  maintenance  of  air  pressure. 
A  press  button  lift  controller  on  the  same  lines  is  shown. 

Messrs.  A.  Graham  &  Company  show  a  line  assortment  of  Norval 
control  ects  ;  these  are  mainly  used  for  giving  steering  and  firing 
indications  from  the  comimg  tower  to  the  various  positions  in  a  war- 
ship. A  veiy  imposing  commutator  is  exhibited  which  permits  all 
the  control  apparatus  to  be  connected  to  alternative  sources  of 
supply  by  the  movement  of  a  single  handle.  The  workmanship  is 
very  good. 

Lighting. 

The  Westminster  Engineering  Company  shows  a  num*ber  of 
its  -v^ry  useful  arc  lamps  and  accessories  for  projection  purposes. 
The  smallest  of  these  working  with  from  2i  to  4i  amperes  is  an 
exceedingly  useful  source  of  light,  available  wherever  a  supply  at 
usual  pressures  is  laid  on,  for  optical  lanterns,  enlarging  cameras, 
photo-micrography,  &c.  Supply-authority  canvassere  might  find 
■a  surprising  amount  cf  interest  from  private  consumers  of  photo- 
graphic and  scientific  tastes  in  such  lamps.  Several  other  pattenis 
suitable  for  photographic  studios,  photo-engraving,  &c., are  on  view. 
There  are  various  exhibits  of  incandescent  lamps,  a  show  case  of  the 
B.T.H.  "  Mazda  "  gives  in  small  space  a  good  idea  of  the  range 
now  available,  from  the  "  pea  "  lamps  for  instrument  lighting,  and 
surgical  purposes,  up  to  the  K.^OO  watt,  gas-filled  lamp  of  3,00(1  c.p. 
An  alleged  exhibit,  the  "  Pointolite  "  tungsten  arc  lamp  could  not 
be  found.  The  Edison  Swan  Company',  who  make  it,  seem  unduly 
modest  in  pushing  it.  This  is  rather  a  pity,  as  for  many  purposes 
It  takes  the  pUce  of  and  excels  the  now  unobtainable  Nernst  lamps. 
It  is  understood  that  the  National  Physical  Laboratory  uses  it 
extensively  for  instrument  and  photographic  work. 

A  rather  interesting  device  is  shown  by  Mr.  Lionel  Pearce  under 
the  name  of  "  Artificial  Daylight."  This  is  a  bottomless  box  of 
metal,  in  the  top  of  which  is  placed  a  glow  lamp  over  certain  coloui-ed 
screens.  An  opening  in  the  front  gives  a  view  of  any  object  under 
the  box,  illuminated  by  the  screened  light,  which  is  adjusted  to  be 
a  \isual  match  to  daylight. 


Correspondence. 


(x) 
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ZIG-ZAG  LEAKAGE. 

TO    THE    EDITOR    OF    THE    ELECTRICIAN'. 

Sir  :  The  zig-zag  leakage  of  induction  motors  is  a  subject 
upon  which  the  views  of  designers  and  writers  difier  very 
widely.  In  the  Paper  on  induction  motors  in  the  new  work, 
'"  Papers  on  the  Design  of  Alternating-current  Machinery  " 
(Sir  Isaac  Pitman  &  Sons),  there  is  given  a  method  of  cal- 
culating the  zig-zag  leakage  founded  on  Arnold's  method,  in 
.vhich  a  serious  error  appears.  The  reader  will  not  quarrel 
with  the  general  formula  for  estimating  the  zig-zag  leakage 
due  to  the  magnetomotive  force  of  the  stator  currents  and 
depending  on  the  dimensions  of  the  teeth  and  the  length  of  the 
air-gap.  Such  a  formula  is  necessarily  approximate  if  it  is 
to  be  simple.  But  the  reader  will  notice  that  the  formula  is 
taken  twice  over,  once  for  the  stator  and  again  for  the  rotor,  and 
the  zig-zag  leakage  is  said  to  be  obtained  from  the  .sum  of  the 
two  results.  In  order  to  see  that  this  is  w'rong,  we  have  only  to 
take  the  simple  case  where  the  number  of  slots  in  the  rotor  is 
equal  to  the  number  of  slots  in  the  stator,  and  to  consider  the 
teeth  in  the  position  .shown  in  Fig.  1.  Let  the  length  of  the 
air-gap  be  0-1  cm.,  and  the 
magnetomotive  force  due  to 
the  current  in  each  slot  be 
ec^ual  to  400  and  in  the  direc- 
tion indicated.  The  zig-zag 
leakage  woulil  then  take  the 
path  shown  by  the  dotted  line, 
the  arrow  heads  giving  the 
direction  in  which  a  North 
pole  would  travel.  It  will  be 
seen  that  the  flux  density  in 
the  centre  of  the  dotted  path 
will  b,"  about  2,000  c.g.s. 
lines  per  scpiare  centimetre,  this  figure  being  obtained  by 
dividing  the  magnetcmotive  force  400  by  the  double  length  of 
the  gap.  This  flux-density  produces  a  drop  in  magnetic 
potential  equal  to  200  at  each  point  where  the  flux  crosses 
the  gap  :  and  it  will  be  seen  that  the  cro.ssing  of  the  gap  by 
flux  produced  by  the  stator  magnetomotive  forces  serves  to  set 
up  a  difference  of  magnetic  potential  bstvveen  successive  rotor 
teeth,  which  balances  the  rotor  magnetomotive  forces.  If 
the  rotor  magnetomotive  forces  were  not  there  at  all,  the 
leakage  would,  of  course,  ba  very  much  greater,  because  the 
flux  would  go  through  the  whole  body  of  the  rotor.  The 
formula  should,  therefore,  bs  taken  only  once — say  for  the 
st  itor  ;  but  it  should  b3  constructed  so  as  to  take  account 
of  the  differences  in  the  stator  and  rotor  pitch.  —I  am,  (fee, 
Manchester,  July  18.  Miles  Walker. 

O^T^.RHEAD  r.  UNDERGROUND  TRANSMISSION. 

TO  THE  EDITOR  OF  THE  ELECTRICIAN. 

Sir  :  Mr.  Pearce's  Paper  emphasises  rather  prominently  the 
troubles  of  voltage  drop  in  overhead  lines,  and  dwells  compla- 
cently on  the  great  virtues  of  the  capacity  current  in  cables  ; 
but  it  quite  overlooks  the  fact  that  the  latter  may  h.'  a  slightly 
unwelcome  asset,  because  it  is  a  di>:tribtited  capacity,  and  there- 
fore has  the  effect  of  over-nullifying  the  self-induction  at  the 
near  end  of  the  line,  and  leaving  the  distant  end  still  in  trouble. 
The  real  remedv  for  everv  trouble  is  increase  in  the  voltage. 
If  he  had  taken  90,000  volts  instead  of  30.000,  the  showing 
would  have  been  altogether  different.  The  copper  "resis- 
tance "  drop  is  the  governing  factor  in  the  situation,  rather 
thi'n  the  reactance  drop. 

In  his  10-mile  30.000-volt  scheme,  the  copper  resistance  drop 
is  roughly  2-.5  per  cent.,  the  main  line  current  per  circuit  is 
200  amperes,  the  teactive  drop  2.070  volts,  the  equivalent 
lagging  current  due  to  this  drop  is  roughly  13-7  amperes  jier 
circuit,  and  the  condenser  leading  current  roughly  0-9  ampere. 

By  raising  the  voltage  to  90,000  the  copper  resistance  drop 
(witii  one-third  the  copper  section)  becomes  0-83  per  cent.,  the 


1^ 


THE  ELECTRICIAI?. 


August  1,  1919'. 


main  line  current, per  circuit  is  66  amperes,  the  reactive  drop  is 
690  volts  (0-76  per  cent.),  the  equivalent  lagging  current  due 
to  this  drop  is  roughly  only  1-53  amperes,  but  the  condenser 
leading  current  rises  to  2-7  amjseres  per  circuit. 

Therefore,  although  a  '"  distributed  "  capacity,  and,  there- 
fore, not  fully  effective,  the  condenser  current  practically  wipes 
out  the  self-induction,  on  a  line  having  no  tappings. 

The  voltage  variation  being  now  reduced  to  0-83  per  cent., 
we  can  extend  the  radius  of  transmission  to  30  miles  ;  and,  if 
WJ  dare  venture  5  per  cent,  rise,  to  60  juiles.  The  0-76  per 
Cent,  reactance  drop  is,  of  course,  in  quadrature  with  tlie  cur- 
rent, and  on  imity  P.F.  would  be  quite  negligible. 

With  cables,  on  the  other  hand,  the  dielectric  losses  would 
run  up  enormously,  and  be  a  very  serious  item  ;  even  were 
the  cables  foithcoming,  which  they  are  not.  Then,  again,  the 
difficulty  of  the  heating  of  cables  in  clusters,  when  under- 
ground, disappears  when  put  overhead  ;  and  to  those  who  have 
studied  the  dielectric  loss  question  and  know  how  supremely 
important  it  is  that  the  temperature  should  be  kept  low  if 
cables  are  not  to  break  down,  the  importance  of  this  point  will 
appeal  strongly. 

It  would  be  interesting  to  know  whether  the  replacing  of  the 
individual  overhead  conductors  by  sqnirrel-cage  "  shell  "  con- 
ductors, on  the  lines  of  wireless  ''aerials,"  has  ever  been  tried. 
I  should  expect  from  theory  that  tie  reactance  drop  could  be 
halved  and  the  condenser  current  doubled — a  six-fold  improve- 
ment. 

It  will  be  realised  that,  if  the  purely  copper  losses  can  be 
brought  down  in  the  manner  indicated,  jjy  raising  the  pressure , 
the  whole  economical  aspect  requires  re-cons'.deration. 

It  is  perhaps  worth  jwinting  out  that  the  lagging  com- 
ponent of  the  main  line  current  due  to  the  reactance  of  the 
line  diminishes  in  proportion  to  the  s/jiiare  of  the  increase  in 
voltage  ;  and  that  the  proportion  which  the  leading  com- 
ponent of  the  current  bears  to  the  main  line  current  (for  a 
given  kilowatt  transmitted)  increases  also  as  the  square  of  the 
increase  of  voltage. — I  am,  &c.. 


Ashford,  Julv  24. 


A.  J\I.  Taylor. 


London  Traffic  Report, 


The  Select  Committee  of  the  Hou.se  of  Commons  on  London  traffic 
conditions  has  issued  its  report,  and  makes  a  number  of  important  recom- 
mendations. The  report  attributes  the  demorahsation  of  traffic  in 
Greater  London  to  the  absence  of  a  supreme  traffic  authority  for  Greater 
London,  posses.sing  executive  powers  to  control,  co-ordinate  and  initiate, 
and  to  safeguard  and  further  public  interests.  Owing  to  the  absence  of 
such  an  authority,  not  a  single  important  recommendation  made  in  the 
past  for  the  improvement  of  London  traffic,  for  the  avoidance  of  con- 
gestion, or  for  the  benefit  of  the  public  has  had  the  slightest  chance  of 
being  carried  into  effect.  The  immediate  creation  by  Parliament  of  a 
London  traffic  authority  can  alone  remedy  the  present  intolerable  con- 
ditions. An  immediate  solution  of  the  problem  is  imperative,  since  it  has 
reached  the  dimensions  of  a  public  scandal. 

It  is  pointed  out  that  the  London  County  Council  po.ssesscs  the  right 
to  operate  tramways,  but  cannot  devolo])  its  system  without  express 
Parliamentary  sanction,  and  it  finds  that  while  there  is  no  traffic  autho- 
rity to  co-ordinate  or  direct,  and  few  authorities  willing  to  put  forth 
individual  energy  in  the  provision  of  public  transjmrt,  there  are  many 
always  ready  to  take  up  a  j)osition  which  might  be  helpful,  but  which  i's 
usually  the  reverse — first  the  City,  with  its  right  of  veto  ;  then  the 
London  and  Greater  London  boroughs,  who  have  the  same  rights  con- 
ferred on  them  ;  the  outer  urban  bodies  have  also  to  be  considered.  Of 
these  local  authorities  it  is  estimated,  according  to  the  radius  taken,  there 
are  some  172  to  204.  They  do  not  originate,  but  they  can  veto  or  exact 
specific  conditions  from  those  who  provide  tran.sport. 

On  the  question  of  fares  the  Committee  say  :  "While  some  increase 
was  inevitable  in  view  of  post-war  conditions,  the  new  fares  are  in  cases 
excessive,  in  others  unjust,  and  too  maniinilated  to  be  understood  by  the 
jiublie.  Greater  uniformity  is  essential  and  ancjmalies  must  be  eliminated." 

The  Committee  .summarise  their  reef>mm(ndations  as  follows  : 

The  immediate  creation  of  a  supreme  traffic  board  (five  as  a  ma.\imum) 
for  Greater  L<jndon,  which  would  have  all  powers  now  posses.sed  by 
Government  departments  or  conferable  by  st.itute.  Its  special  functions 
would  be  to  co-ordinate  routes  and  services  of  all  systems  of  transport, 
regulate  all  traffic  and  street  repairs,  be  responsible" for  the  comfort  and 
convenience  of  the  public,  provide  for  future  developments  and  promote 
legislation  to  desired  ends. 


Westinghouse  Control  Units  and 
Measuring  Instruments. 

The  British  Westings- 
house  Electric  &  Mfg. 
Comjianj^  Ltd..  have 
issued  several  ne%  leaflets, 
dealing  respectively  with 
Oil-imraersed  Motor-con- 
trol Units  for  Slip-ring 
type  motors,,  Consumers' 
Oil -switch  Cubicles  and 
D.C.  ammeters  and  volt, 
meters.  The  control  units 
comprise  automatic  oil 
switch  with  no-voltage 
and  overload  trips,  the 
latter  fitted  with  time 
limits  if  required.  Starter 
and  oil  switch  are  inter- 
locked, and  the  former  is- 
started  with  slow  motion 
operating  gear.  The  whole 
is  completely  enclosed  and 
oil-immer.sed.  The  oil- 
switch  cubicles  are  in 
tended  for  the  control  of 
simple  feeders  or  for  main 
switch  panels  for  stepr 
down  transfonuers  or 
large  motors.  Standard 
sizes  go  up  to  300 amperes 
for  6,600  volts  (max.)  and" 
500  amperes  for  3,300 
volts  (max.).  Simple 
overload  trips  or  both' 
no-voltage  and  overload 
trips  can  be  provided.  A 
feature  is  the  use  of  an 
isolating  switch  connected 
to  the  live  side  of  the  oil 
switch  in  a  separate  upper 
chamber.  The  D.C.  am- 
meter and  volt-meters 
(moving  coils)  are  well 
adapted  for  switchboard  use,  a  valuable  feature  being  the  po.ssibility  o£ 
removing  the  movement  without  any  alteration  to  the  air-gap. 


Patents  and  Trade  Marks  Bills, 

Both  these  Bills  were  read  a  second  time  in  the  House  of  Commons  on 
Monday.  A  full  abstract  of  the  Patents  and  Designs  Bill  was  given  in 
our  last  issue,  and  in  moving  the  second  reading  Sir  A.  CiEDDES  said  that 
clau.se  2  of  the  Bill  instituted  quite  a  new  fonn  of  patent  protection,  for 
it  proposed  that,  after  the  sealing  of  a  patent,  the  Comptroller  should, 
if  the  pat?ntee  so  requested,  cause  it  to  be  endorsed  with  the  words 
"  licences  of  rights."  It  was  hoped  that  in  that  way  the  poor  inventor, 
who  had  difficulty  in  getting  the  capital  to  work  a  valuable  invention,, 
would  be  able  to  get  his  invention  taken  up.  In  clause  1  they  had  a 
.series  of  provisions  which,  it  was  hoped,  would  have  the  effect  of  con- 
trolling better  the  monopoly  which  the  granting  of  a  patent  gave.  It 
was  proposed  to  extend  the  period  of  protection  from  14  to  16  years,, 
partly  for  the  reason  that  during  the  war  it  had  been  quite  impossible 
to  get  many  patents  working,  and  inventors  had  lost  some  years  which 
might  have  been  fraitful.  There  were  also  certain  jirovisions  which 
would  enable,  on  cause  shown,  a  further  extension — beyond  the  increase- 
of  two  years — to  be  obtained.  Speaking  broadly,  the  Bill  proposed  tO' 
improve  the  position  of  the  inventor  so  far  as  it  was  right  and  jiroper  to- 
do  so  ;  to  make  it  easier  for  the  man  without  capital  who  was  an  inventor 
to  get  the  fniits  of  his  invention,  and  to  relieve  him  from  the  jxisition  in 
which  so  many  poor  inventors  had  found  themselves,  of  having  to  part, 
far  below  the  real  value  of  their  inventions,  with  their  right  in  it  in  order 
that  it  might  be  worked.  In  clause  18  there  was  a  whole  series  of  pro- 
vision.s  for  dealing  with  classifiration.  The  Bill  required  careful  study, 
but  he  b.'lievedit  would  eff.'ct  «u!i^l,inl '  1 1  improvements  in  the  patent  law. 

In  the  discussion  which  etisn  il  i  1h  n|i]iii(in  was  expressed  that  the  Bill 
did  not  go  far  enough  to  cheilv  iiMiiii.|i(,lii-s,  and  in  reply  Sir  E.  Pollock 
sai<l  what  was  proposed  by  clause  1  was  that,  in  addition  to  the  power 
of  revocation,  there  should  be  a  power  to  enable  a  licence  as  of  right  to  be 
granted  in  cases  in  which  the  privilege  given  under  the  patent  had  been 
abused.  It  was  proposed  under  clause  1  to  introduce  a  new  section  for 
clause  27  of  the  Act  of  1907.  The  (juestion  of  the  restraint  of  trade 
through  |)a tents  was  a  matter  which  must  be  dealt  with,  not  under  a  mere 
Patent  Bill,  but  under  a  Bill  dealing  with  the  question  of  trusts.  He 
understood   that  such  a   Hill  would  Ijc  introduced  in  the  autunm. 

By  the  first  part  of  the  Trade  .Marks  Bill  it  is  intended  to  have  a  list 
or  register  of  trade  marks  which  had  Common  Law  existence.  It  is  also 
proposed  to  have  a  part  (B)  of  the  register  of  trade  marks,  and  it  will  be 
much  easier  for  anyone  to  register  marks  in  ])art  (B)  than  in  ijart  (A). 
The  second  part  of  the  Bill  deals  with  the  abuse  of  the  words  "  trade 
marks."  and  it  is  hoped  to  effect  a  considerable  improvement  in  the- 
legislation  governing  the  use  and  protection  of  trade  marks. 
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Electricity  Supply  Bill. 

During  the  week  Standing  Committee  B  of  the  House  of  Commons 
made  some  progress  with  this  Bill.  To  the  new  clause  authorising  the 
Electricity  Commissioners  to  establish  joint  electricity  authorities  as 
well  as  district  boards,  an  amendment  bj'  Mr.  Shortt  was  agreed  to  in 
order  to  ensure  that  the  Electricity  Commissioners  (if  it  became  neces- 
sarj-)  might,  after  a  local  inquiry-,  adjust  the  boundaries  of  the  electricity 
districts,  so  as  to  secure  that  the  best  scheme  should  be  chosen. 

An  amendment  to  include  railway  companies  using  electricity  for 
traction  purposes  among  the  bodies  which  might  submit  schemes  t« 
the  Commissioners,  was  also  adopted,  as  was  a  proposal  by  Jlr.  N. 
Chamberlain  that  no  scheme  should  provide  for  the  transfer  of  other 
than  the  generating  stations  and  main  transmission  lines,  except  with 
the  consent  of  the  owners. 

Mr.  Chambexlais"  proposed  that  a  scheme  for  the  establishment  of  a 
district  electricity  board  should  provide  for  the  election  of  the  members 
of  the  board  by  the  local  authorities.  The  Government  proposal  was 
that  the  members  of  the  board  should  be  nominated  bj-  the  Commis- 
sioners, and  should  be  representative  of  local  authorities,  companies, 
large  consumers  and  labour. 

Mr.  Shortt.  who  opposed  the  amendment,  stated  that  it  would  really 
exclude  power  companies,  railway  companies  and  local  associations. 

Lieut. -Commander  N.  CsAlG  said  the  local  authorities  throughout  the 
history  of  electrical  undertakings  had  adopted  a  petty  and  parochial 
attitude.  If  municipalities  were  allowed  to  interfere  with  the  composi- 
tion of  the  boards  they  would  inevitably  control  them  with  the  result 
that  instead  of  having  a  board  of  experts  they  would  have  a  board  of 
Bumbles. 

On  a  division  the  amendment  was  negatived  by  19  votes  to  11. 
The  Committee  adopted  an  amendment  by  Mr.  Mallalieu  providing 
that  there  should  be  on  the  joint  electricity  authority  representatives  of 
the  Council  of  any  county  situate  wholly  or  partly  within  the  district. 

Major  Barxes  moved  an  amendment  to  omit  the  words  applying  to  the 
joint  electricity  authorities  any  of  the  provisions  of  the  measure  relating 
to  district  electricity  boards,  including  those  as  to  borrowing,  lending, 
and  giving  financial  assistance  by  and  to  those  boards. 

After  discussion  the  amendment  was  rejected,  as  was  one  by  Mr. 
Trevelyan  Thompson,  providing  that  section  33,  giving  power  to  Elec- 
tricity Commissioners  to  lend  money  to  district  electricity  boards  and 
authorised  undertakers,  should  not  be  applied  to  a  joint  electricity 
authority  where  the  representatives  of  private  interests  constituted  the 
majority  of  the  memljers  of  the  joint  electricity  authority. 

Mr.  J.  JOHNSTOXE  moved  an  amendment  providing  that  represen- 
tatives of  local  authorities  should  constitute  at  least  a  majority  of  the 
members  of  a  district  eleciricity  board. 

Mr.  Shortt  could  not  accept  the  amendment,  as  it  was  too  rigid,  and 
would  tie  the  hands  of  local  people,  and  it  was  rejected  by  18  votes  to  12. 
Clause  5.  as  amended,  was  agreed  to,  and  added  to  the  Bill. 
On  Tuesday  Mr.  Geo.  Balfouk  moved  an  amendment  to  clause  G, 
providing  that  no  direction  should  be  given  to  any  district  authority  or 
board  by  the  Electricity  Commissioners  which  would  involve  such 
authorities  in  financial  loss.  He  said  the  introduction  of  electricity  into 
rural  districts  was  not  going  to  be  a  paying  industiy.  and  if  there  was  a 
loss  it  should  be  met  by  the  State  and  not  by  the  locality. 

Mr.  Bridgeman  said  such  cases  would  "naturally  \x  met  by  grants 
from  the  Development  Commissioners  who  had  the  power  to  make  them. 
There  should  be  some  .safeguard  and  he  desired  that  the  Ciovemment 
should  have  an  opportunity  of  considering  the  point  and  bring  up  their 
own  proposal. 

The  amendment  on  this  understanding  was  withdrawn. 
An  amendment  by  Mr.  Bridgeman  was  agreed  to,  providing  that  a 
district  electricity  board  might  establish  or  join  with  any  other  such 
body  in  establishing  a  scheme  for  the  jja^nnent  of  superannuation  allow- 
ances and  gratuities  to  infinn  or  aged  officers  and  servants. 

On  clause  7,  which  provides  for  the  acquisition  of  existing  generating 
stations.  Jlr.  Makshall  Stevens  moved  to  exempt  dock  generating 
stations.  After  discussion  the  amendment  was  carried  by  14  to  13  votes. 
A  proposal  by  Capt.  Rupert  GriNNE.ss  to  exempt  from  control  main 
transmission  lines  belonging  to  or  leased  to  railway  companies  was 
agreed  to. 

Lieut. -Commander  Norman  Craig  moved  to  provide  that  where  the 
generating  station  was  vested  in  or  acquired  by  a  District  Electricity 
Board  it  should  be  lawful  for  the  comjiany  to  give  notice  to  holders  of 
mortgage  debentures  or  debenture  stock  to  pay  the  same  in  whole  or  in 
part  out  of  the  proceeds  of  such  sale.  The  amendment  was  modified 
•  so  as  to  provide  that  debentures  could  be  repaid  at  the  same  rate  as  if 
the  company  were  being  wound  up,  and  was  then  agreed  to. 


period  of  28  years.  The  Crown,  on  the  other  hand,  contended  that  the 
damage  payable  to  the  Company  amounted  to  only  about  £50,000. 

Mr.  .Justice  Lawrence  said  that  he  found  the  amount  of  damages  to 
be  £590,000.  That  was  his  estimate  of  the  present  worth  of  all  the 
royalties  the  Company  would  have  received  under  the  contract.  He  had 
excluded  from  consideration,  as  by  order  directed,  the  letter  of  Jan.  1, 
1915,  and  he  had  not  diminished  the  amount  by  any  consideration  of  the 
probability  or  otherwise  of  Marconi  patents  being  employed  in  com- 
mercial wireless  in  the  future. 

Judgment  was  then  entered  for  the  amount  awarded. 


Patent    Record. 


Legal   Intelligence. 

The  Marooni  Claim. 

Mr.  Justice  A.  T.  Lawrence  on  Friday  delivered  his  award  as  arbitrator 
in  the  proceedings  between  the  Marconi  Wireless  Telegraph  Company 
and  the  Postmaster-General  upon  the  Company's  claim  for  damages  for 
breach  of  contract  in  connection  with  the  construction  of  an  Empire 
chain  of  wireless  stations.  The  Company  claimed  £7,181,000  based  on 
the  contract  provision  that  they  should  receive  royalties  amount'ng  to 
10  per  cent,  r^  the  gross  receipts  from  the  stations  for  the  full  contract 


nd  insulators.  andlprocessloJ 


SPECIFICATIONS  PUBLISHED. 

The  following  abstract  from  some  of  the  specifications  recently  published  have  beeir 
specially  compiled  by  Messrs.  Mewburn,  Ellis  &  Co.,  Chartered  Patent  Agents, 
70  and  72.  Chancery-lane,  London.  W.C. 

Whenever  the  date  applied  for  differs  from  the  date  on  which  the  application  was  lodged 
at  the  Patent  Office  the  former  is  given  in  brackets  after  the  title. 

1919  Specifications. 
116.716  Friendly.    Telephone  systems.    (11/6/17.) 
117,4.50  ZORZI.     Electrode  for  an  electrolytic  cell.     (9/10/16.) 

121,280  Larsen.    Method  of  and  apparatus  for  utilising  the  thermic  effect  of  cathode- 
rays.     (7/12/17.1 
Consists  in  collecting  the  rays  by  some  well-known  means,  so  as  to  form  a  narrow 
pencil  cf  greater  or  less  extension. 
121,460  Norsk  Alkali  Aktieselskabet.    Apparatus  and  process  for  the  electrolysis 

of  chlorides  of  the  alkaline  metals.     (13,12  17.) 
127,837  Graham.     Electrical  apparatus  for  transmitting  and  indicating  ordere.  numerical 

data  and  the  like.     (ll;l/17.1 
127.846  PiLKlNGTON.    Telephone  transmitters.     (29/5/17.) 

127,884  Western    Electric    Co.     (Material    Telephonique    Soc.    Anon).    Telephone 
apparatus  particularly  for  use  on  aeroplanes.     (13  6/17.) 

127.914  Hutchins.     Electrolytic  cells  for  the  production  of  chlorine.     (27/6/17.) 

127.915  Hutchins.     Electrolytic  cells  for  the  production  of  chlorine.     (27/6/17.) 
127,937  Levin.     Electrolytic  gas  generators.     (22,i5/17.1 

127,946  iGEANic  Electric  Co.    (Cutler-Hammer  Mfg.  Co.)      Electric  battery  charging 

apparatus.     (3/6/18.1 
127.967  Hellyar  &  Hellyar.     Electric  connections.     (7/6/18.) 
127,987  Alexander.  Vint  &  Imsery.     Mex..od  of  and  means  for  heating  oils,  fats.  and. 

other  liquids  cr  compounds  by  electricity  for  distillation  or  other  purposes. 

127.992  Edison  Accumulators,  Ltd.,  Monnot  &  Lewis.    Electric  switches.  (12/6/18.) 

128,012  Harrop,    Portable  electric  batteries  or  cells.    (15/6/18.) 

128.051  Allen.    Trolley  heads  for  electric  traction.     (27,7/18.) 

128  057  HEAPE&  Gryi.ls.     Carbons  for  electric  arclamps.     (2,'8/18,) 

128  082  B.T.-H.  Co,     (G.E,  Co,)     Electric  motor  control  systems,     (12  9/18,) 

128  102  Harwell,   Iudd  &  Eastern  Telegraph  Co.     Electrical  relays.     (10/10/18.  )> 

(Addition  to  22,868/14,)  ,o,  ,,„„<,> 

128  106  B  T.-H,  Co.  &  Carter.    High-speed  electric  or  other  locomotives,    (Zi,  lu/io.l 
128!ll6  Siemens  Bros.  &  Co.,  Hewitson  &  Siemens.    Means  for  supporting  electnc 

cables,  and  for  like  ourposes,     (11/11/18.) 

128.117  Siemens  Brcs,  &  Co,  &  Perry,     Galvanic  cells.    (12/11/18.) 

128.118  Hill,     Electric  transformers.     (13/11.18,1 

128.119  Low,     Electric  relays.     (21/11/18.) 

128  143  OxspRiNG.    Electric  cable  sockets.    (22/1  19.) 

128,148  Sienton.     Electric  bells.     (3./2/19.) 

128,152  Palmer.     Electric  storage  battery  separators 

making  same.     (19,2,19.) 
123,527  B,T.-H.  Co.     (G.E,  Co.)    Control  of  electric  currents.     (15.3  19.) 

APPLICATIONS  FOR  PATENTS. 

Note. — Names  within  parentheses  are  those  of  communicators  of  in'jeniijns 
June  4.  1919. 

14  205  Baldock,     Selective  signalling.  &c,  

14,213  Elliott  Bros,  &  Phillips.    Securing  permanent  magnets  of  electrical  instru- 
ments, .  .         ,     u 
14  224  Automatic   Telephone   Mfg.   Co.    Automatic  or   semi-automatic   telephone 

systems,     (5,9/18.  U.S.)  ,     ^ 

14  225  Automatic   Telephone   Mfg.   Co.    Automatic   or   semi-automatic    telephone 

systems,    (23/10/18.  U.S.) 

June  5,  1919. 
14.205  International  Electric  Co.    Selective  signalling,  &c. 
14,251  Barker,     Arc  gap  wireless  telegraphy, 
14  305  Shillito,     Direct  current  dynamos. 
14  309  B,  T.-H,  Co,     (G,  E.  Co.)     Wireless  signalling. 
14  315  NoBBS  Si  Railing.     Electric  heating  apparatus. 
uisiS  Vahdervell  &  MiDGLlz.     Electric  starters  for  engines. 
14!325  Meyrick,     Insulators  for  conductor  rails,  &c, 
14  348  Vickers  Ltd,  &  Greenley.     Secondary  batteries. 

14  350  Vickers  Lt-^.  &  Bairlocher.    Transformers.  ,      v    . 

14!3S4  TOWER.      Generating  h.-t.  impulses  with  or  without  l.-t.  cuirent  for  bat,ery 

charging.  &c, 

June  6,  1919. 
14  374  Deakin,     Insulating  and  anchoring  device  for  lamp-holders^  &c. 
14,409  Western   Electric  Cki.  &  Deakin.    Mixed  m; 

systems, 
14,422  Winn,     Electric  condensers. 
14427  British  Westinghouse  Electric  &  Mfg.  Co. 

U,S,I 
14,428  Hymas,     Electric  lighting  of  cycles.  &c. 
14.462  Pouchain,     Negative  plate  for  accumulators. 
14] 464  Johansson.     Incandescent  lamp-holder. 
14  471  Ckochat.    Control  oI  electric  installations. 
14,477  MuLLER,     Electric  heaters.     (26/3  19,  Switzerland,) 

June  7.  1919. 
1 4,559  Houston,     Electrically  and  mechanically  connecting  accumulator  cells,  &c. 

June  10.  1919. 
14,578  Stewart.    Determining  directions  of  signals  in  wireless  telegraphy. 
14,583  Hewitt,     Electro-therapeutic  appliances. 
14,614  Hope,     Electric  lamp-holders, 
1 4,61 8  Coleman,     Electric  switch  device  for  securing  railway  carriage  doors. 

1 4.632  Bygrave.    Switches  for  automatic  and  semi-automatic  telephone  s>-stems. 

14.633  Bygrave.    Automatic  and  semi-automatic  telephone  systems. 
14,657  London  Electric  Supply  Corporation.    Furnaces. 

14,668  Stephenson.    Control  of  dynamos.    (20.'6/18.  U.S.) 

14,675  LeTall,     (Westinghouse  Electric  &  Mfg.  Co.)     Electrical  insulatore. 

14,680  Telephone  Mfg.  Co,  &  Murray,     Electric  Switches.  I  ,       .     , 

14,682  &  14.683  Highfield    &   Calverley,     Apparatus    for    transforming   electrical. 

energy. 
14,684  RusHMORES,  Ltd,  &  Henn.     Electrical  engine-starting  devices. 


al  and  machine  telephone 


Electric  railways.     (10,7/18. 


126 


THE  ELECTRICIAN. 


August  1,  1919. 


Commercial  Topics. 

Coal  Mining  Machinery  for  Brazil. 

H.iL  Consul  at  Pnrto  Alegre  re])oi't<  that  the  .Seci-etary  of  Public 
Works,  on  behalf  of  the  President  of  the  State,  wishes  to  obtain  cata- 
logues of  coal-mining  machinerj-  of  every  class,  from  coal-boring  to 
briquetting.  Catalogues  should  Ije  addressed  to  Exrao.  Snr.  ])r.  Ildefonso 
Soares  Pinto,  D.D.,  Secretario  de  Estado  dos  Negocios  das  Obras  Publicas, 
Porto  Alegre,  Rio  Grande  do  Sul,  Brazil. 

*  *         *         * 

International  Congress  on  Patents. 

An  International  Congress  of  Allies  and  Neutrals  to  discuss  the  ques- 
tion of  Patents  and  Trade  Marks  will  take  place  at  Brussels  between 
Sept.  2nd  and  (jth.  The  arrangements  are  being  made  by  certain  Belgian 
societies — the  Chamber  for  the  Protect  on  of  Inventions  and  Mechanical 
Arts  (Technical  and  Scienffic  Committee),  the  Mechanical  Arts  Section 
of  the  Brussels  Chamber  of  Commerce,  and  the  International  Committee 
of  the  Federation  of  the  Associat'ons  of  Invention  and  Mechanical  Arts 
of  Allied  and  Xeutral  Countries.  The  congress  will  deal  chiefly  with  the 
protection  and  dcvelopmont  of  industrial  property  in  various  countries. 

*  *         *         * 

Ne*  French  Custo  us  Duties. 

By  a  French  President  al  D.>cre?  of  .luly  8  the  Customs  duties  leviable 
on  a  large  number  of  m.anufactured  goods  on  importation  into  France 
and  Algeria  were  increased.  For  this  purpo.se,  for  each  category  of  goods 
speDifi?d  in  the  tariff,  a  coefficient  or  multiplier  was  fi\ed,  representing 
the  relation  between  the  values  of  the  goods  in  1913andin  191 8.  according 
to  the  official  v.iluations  laid  down  for  those  years  by  the  Permanent 
Commission  on  Customs  \'alues.  The  present  rates  of  duty  are,  there- 
fore, the  specific  rat's  contained  in  the  pre-war  tariff  multiplied  by  the 
coefficient  (varying  from  1-1  to  3)  attributed  to  the  class  of  article  con- 
cerned. 

U.S.A.  Electrical  Exports. 

The  exports  of  American  electrical  goods  contnue  to  increase  at  a 
rapid  rate.  The  total  value  of  the  goods  exported  in  April  was  $7,709,138 
compared  with  S4,.572,953  in  April  1918.  Only  in  carbons  and  fans 
was  there  a  drop,  but  there  were  big  increases  in  batteries,  dynamos, 
motors,  transformers,  heat'ng  and  cooking  apjjaratus,  telephone  and 
telegraph  apparatus,  magnetos  and  lamps.  For  the  10  months  ended 
April  the  v.ilue  of  the  electrical  exports  was  nearly  .Sfi2.000,000,  com- 
pared with  .S44,")00,000  for  the  same  period  of  tlu-  previous  year  and 
841,730,000  in  1017. 

*  *         *         ♦ 

The  Inportance  of  the  Overseas  Trade. 

The  development  of  the  ex])ort  trade  of  the  countri'  has  not  received, 
and  we  are  afraid  is  not  receiving,  from  the  Ciovemment  that  attention 
which  its  great  impartince  demands.  It  is  grat-fying.  however,  to  find 
that  Mr.  Ch.arles  B.  Crisp  deliv?red  a  long  and  int^rest'ng  speech  on  the 
.subject  at  the  recent  meet'ng  of  the  British  Bank  for  Foreign 
Trade,  and  in  view  of  the  urgency  of  the  matter  we  have 
reproduced  a  few  extracts  from  it."  Mr.  Crisp  lamented  the 
disorganished  condition  of  British  export  trade  and  emphasised  the 
importance  of  developing  the  overseas  connections.  He  pointed  out  that 
the  Continent  of  Europe  was  impoverished  to  an  extent  which  could  not 
be  calculat'd.  In  ord»r  the  more  directly  to  part'cipate  in  the  work  of 
reconstruction  his  own  bank  had  opened  a  branch  at  Brussels.  The 
"  export  of  capital  abroad  "'  was  st'll  subject  to  control  and  he  urged  that 
the  restriction  should  be  removed  as  soon  as  ])ossible.  The  export  of 
capital,  apart  from  gold,  could  only  take  the  fomi  of  shipments  of  goods, 
or  by  rendering  services  to  foreigners  or  colonials.  Until  the  London 
market  was  reo|)ened  tr)  foreign  States  a  rise  in  our  export  returns  was 
improbable.  Our  manuf icturers  could  not  ship  to  the  newly  consti- 
tuted States  of  Polan<4.  Finland  and  Serbia,  or  to  Belgium  and  Rumania, 
except  against  pa.\Tnent  in  sterling  or  its  equivalent.  In  pre-war  days 
shipm-nts  were  very  largely  financed  by  bankers  and  others,  who  granted 
aeceptince  credits  which  could  not  now  be  given  because  there  was  no 
certainty  that  the  fore-gn  importer  would  find  means  to  buy  sterling 
with  his  own  depreciated  pajK-r  money.  The  ])lacing  of  foreign  or  col- 
onial loins  upim  the  London  market,  subject  to  a  ])roviso  that  the  pro- 
ceeds or  the  bulk  thereof  should  be  applied  to  the  purch.Lse  of  goods  in 
these  islands,  would  to  the  extent  that  .such  loans  were  subscribed  reduce 
the  temptation  to  s])end  money  upon  luxuries.  As  a  result  of  the  war 
and  British  Government  buying  during  the  past  four  years  many  traders 
and  individuals  had  accumulated  large  free  credits  at  their  bankers. 
Those  credits  were  frequently  drawn  upon  to  pay  for  land  or  other 
property  at  ever-soaring  prices.  The  purchase  of  a"foreign  CJovemment 
bond  might  spell  an  order  for  a  Brit'sh  manufacturer  and  give  a  Ixjndon 
or  Manchester  merchant  a  turn.  No  money  would  necessarily  leave 
this  country.  The  American,  and  the  Canadian  also,  .said  that  a  country 
which  produces  crops  or  goods  beyond  its  own  power  of  absorption 
Rhould  sell  its  surplus  as  against  an  acknowledgment  of  indebtedness 
rather  than  lo.se  an  oversea  customer  who  could  not  pay  cash  down.  The 
capitilist  could  risk  temporary  default  upon  a  bond,  but  the  manufac- 
turer, who  must  pay  cash  for  raw  materials  and  wages  and  rent,  could 
not  deal  except  on  a  cash  basis.  Our  situation  was  such  that  all  pro- 
posals involving  nat'onal  expenditure  should  be  scrut'nised  carefully. 
If  labour  be  diverted  to  work  not  conducive  to  the  ])roduction  of  goods 
for  export  we  should  be  unable  to  pay  interest  upon  the  National  Del  t 
or  obtiin  from  abroad  necessary  food  supplies. 


Elettricity  Supply. 


The  Chiswick  Electricity  Supply  Corpn.  has  increased  the  charge  for 
electric  power  to  2Jd.  jier  unit. 

StLSDEN-  Urban  Council  has  decided  to  o])posc>  the  application  of 
Electrical  Distribution  of  York.shire.  Ltd.,  for  a  jjrovisional  order  to 
supply  electrical  energy  in  the  di.strict 

Owing  to  the  increased  cost  of  coal  Bury  (Lanes.)  Electricity  Com- 
mittee has  put  uj)  the  charge  for  electricity  by  10  per  cent,  for  traction 
and  lighting,  and  by  20  per  cent,  for  powerj  from  Oct.  1. 

Bedford  Corjjoration  proposes  to  lay  a  6,600-volt  feeder  to  Offa-road. 
and  to  erect  a  sub-station  to  meet  the  increased  demands  for  current  by 
manufacturers.  The  estimated  cost  is  £2,000,  but  an  extra  £2.600  per 
annum  in  revenue  is  anticipated. 

TisBURv  ratepayers  have  appointed  a  committee  to  deal  with  a  pro- 
])osal  for  the  supply  of  electrical  energy  from  the  power  station  at  Fovant 
Camp.  Many  residents  have  already  agreed  to  take  a  supply  as  soon  as 
it  is  available. 

BR.4DF0RD  Electricity  Committee  propo.ses  to  put  on  an  additional 
30  per  cent,  for  electric  current,  making,  with  the  last  increase,  50  per 
cent,  over  pre-war  rates.  The  necessity  for  the  increase  arises  chiefly 
from  the  recent  increase  in  the  jirice  of  coal. 

During  last  quarter  the  applications  from  new  consumers  to  Burnlev 
electricity  department  were  above  all  previous  records,  and  as  the 
demand  has  recently  increased  it  is  anticipated  that  the  current  quarter's 
applicttions  will  break  last  quarter's  record. 

Leicester  Tramways  and  Electricity  Committee  estimate  that,  owing 
to  the  recent  increase  in  the  price  of  coal,  the  advances  in  wages  and  the 
extra  cost  of  raw  mat  rials,  the  Aylestone  works  will  cost  an  additional 
sum  of  £9,175  per  annum  and  the  Lero  station  £4,914,  and  it  is  therefore 
pro])osed  to  increase  the  charges  by  a  further  25  per  cent.,  making  a 
total  increase  of  75  per  cent,  on  pre-war  rates. 

The  increase  of  6s.  per  ton  in  the  cost  of  coal  would  entail  a  deficit  of 
£10,000  on  .annual  working  of  Edtnbufoh  electric  supply  department, 
and  it  is  therefore  proposed  to  increase,  as  from  Oct.  1,  the  rate  for  light- 
ing by  Jd.  per  unit,  making  the  charge  4d.  per  unit  and  that  for  power 
by  (Id.,  making  it  lijd.  There  will  also  be  a  slight  increase  in  the  charge 
for  traction  and  for  public  lighting. 

The  output  of  the  Blackpool  electricity  works  during  June  was  421,170 
units,  an  increase  of  77,420  units  on  the  corres])onding  month  last  year. 
The  tariffs  were  advanced  from  25  to  33  per  cent,  above  pre-war  rates  on 
.luly  1.  and  it  has  been  decided  to  advance  them  to  40  per  cent,  from 
Oct.  1.  The  Staff  Salaries  Committee  recommend  that  the  salary  of 
Mr.  Charles  Fumess.  the  borough  electrical  engineer  and  tramways 
manager,  be  increased  from  £900  to  £1,250  per  year  as  from  April  1  last. 

In  order  to  provide  for  the  continuity  of  the  supply  of  electricity  at 
BiTH,  the  Electric  Light  Committee  reports  that  it  will  be  necessary  to 
l)ut  down  a  L.'iOO  kw.  Ljungstrom  turbo-generator,  rotary  ctmverters. 
transformers,  pumps  and  switchgear  at  an  estimated  cost  of  £24,441. 
Building  extensions,  cables,  &c.,  will  increase  the  cost  to  £30.405.  The 
question  of  erect'ng  a  new  generating  station  is  also  under  consideration. 
An  incpiiry  has  been  held  at  Dund.\lk  into  the  application  of  the  Urban 
Coimcil  to  borrow  £3.0.10  for  mains  extensions  and  to  pro\ide  a  new 
battery.  It  was  reported  that  the  effect  of  the  restricted  shopi)ing  hours 
was  to  reduce  by  40  per  cent,  the  .shop  eon.sumption,  and  the  Summer 
Time  Act  reduced  the  total  .sales  to  17  per  cent,  less  than  they  were  three 
years  ai!o,  although  some  hundreds  ot  extra  consumers  have  been  con- 
nected in  the  meantime. 

Owing  to  an  unfortunate  dispute  between  Ilford  Urban  Council  and 
its  employees  as  to  the  rate  for  overtime  pay  since  the  introduction  of 
the  47-hour  week  in  May,  there  has  been  a  strike  of  the  men  engaged  on 
the  tramways  and  electricity  works  and  the  district  has  lieen  without 
tramways  or  electricity  for  some  days.  The  dispute,  ^ihich  involved 
only  £100.  has  been  s°'ttled,  but  it  is  to  be  regretted  that  such  a  small 
matter  could  not  be  settled  in  an  amicable  way  by  arbitration. 

The  accounts  of  the  electric  sup|)ly  department,  which  were  sub- 
mitted to  Bristol  Corporat'on  on  Tuesday,  show  a  net  deficit  on  the 
past  year's  working  of  £3,410.  With  the  credit  balance  from  1918  and 
the  amount  recoverable  on  the  adjustment  of  income  tax  frcmi  the 
previous  two  years,  there  was  a  balance  of  £2,006  to  carry  foi-ward. 
There  is  an  excess  of  assets  over  liabilities  of  £177,176.  The  use  of 
electricity  for  power,  heating  and  cooking  is  about  duuble  that  for 
]>rivate  and  (uiblic  lighting. 

Hum.  Electricity  Committee  finds  th.at  the  recent  increase  of  6s.  a  ton 
in  the  price  of  coal  will  entail  an  extra  annual  exi>enditure  of  £17,000. 
The  47hour  week  and  other  awards  will  require  a  further  £5,000  per 
annum,  nnd  contingencies  due  to  the  present  coal  strike  a  sum  of  £1..5fi5. 
making  a  total  of  £23,.539.  It  is,  therefore,  proposed  to  increase  the 
tariff  l)v  a  penny  per  unit  for  Hat  rate  lighting  and  by  an  additional  321 
))?r  cent,  for  other  units,  an  increase  of  68  per  cent,  over  pre-war  rates  for 
flat  rate  light  ing  and  100  ])er  cent,  for  other  purposes.  For  the  yearcnded 
March  31  1919,  the  revenue  was  £144.369  and  after  providing  for  working 
and  general  expenses  and  sjwcial  charges  the  gross  profit  was  £39,110. 
Interest,  loan  instalments  and  income  tax  required  £41,645,  so  that  the 
net  deficit  for  the  year  was  £2,534.  Working  expen.scs  were  l-.32d. 
(l-02d.)  per  unit  and  loan  charges  1  ■79d.  (l-46d.).  Total  maximum 
demand  was  8.8.50  kw.  (9,1.50  kw.).  Units  generated  were  25.964,370 
(26,443,170)  and  sold  I9,.538,090  (20,125,652). 
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Peterborough  Electricity  Committee  have  decided  that  the  amount 
.  t'j  be  charged  to  the  street  lighting  department  for  the  electrical  energy 
used  by  the  lamps  shall,  for  each  year,  be  an  amount  per  kilowattlunir 
to  be  ascertained  by  the  following  formula  ; — 
P=.-l(0-7/^+0-3). 
in  which  P  is  the  required  amount  in  pence  per  unit  ;  .-1  is  the  averag? 
overall  cost  in  pence  per  unit  ;  and  F  is  the  ratio  which  the  general  load 
factor  of  the  whole  of  the  imtput  bears  to  the  street  lighting  load  factor, 

Birmingham  Electric  Supply  Committee  reports  that  the  increase  of 
(is.  per  ton  in  the  price  of  coal  will  represent  about  £93,000  per  annum  on 
fuel  account,  and  the  consequential  advances  in  the  cost  of  other  materials 
will  bring  the  total  extra  expenditure  to  £110,000.  In  order  to  provide 
for  this,  an  average  increase  in  the  low-tension  scale  of  charges  of 
approximately  14  per  cent,  is  required,  which  mean  additions  varying, 
according  to  class  of  supply  and  quantity,  from  id.  to  Jd.  per  unit.  An 
amended  scale  of  charges  was  approved  by  the  Council  on  Tuesday. 

Hestos  &  IsLEwoRTH  Council  has  arranged  with  the  Twickenham  & 
Teddington  Electric  Supply  Companj'  for  a  bulk  supply  of  high-tension 
electrical  energy.  The  C'ouncil  will  take  a  minimum  quantity  of 
400,000  units  per  annum  for  three  years  at  £4  per  kilowatt  of  maximum 
demand  and  0-9d.  per  unit  supplied,  in  addition  to  10  per  cent,  per 
annum  on  the  cost  of  the  feeder  cable  between  the  company's  generating 
station  and  the  point  where  it  enters  the  Council's  district.  The  price 
per  unit  is  based  on  coal  at  £1  5s.  per  ton,  and  is  subject  to  a  sliding 
scale  in  respect  of  the  cost  of  coal  and  labour. 

Presteign  Urban  Council  is  negot'ating  with  the  Bishop's  Castle 
Electric  Light  Company  and  Hereford  Corporation  for  a  supply  of  elec- 
tricity. The  Corporation  scheme  is  to  supply  the  rural  area  of  Hereford 
with  electricity  from  the  Hereford  station.  It  is  proposed  to  erect  lines 
to  supply  Kington,  Leominster  and  Lyonshall  at  a  cost  of  approximately 
£25,000.  Overhead  high-tension  transmission  lines  would  commence 
at  Holmer  Cross  Roads.  One  overhead  line  will  pass  through  the 
parishes  of  Burghill,  Tillington,  Pipe  and  Lyde.  Willington,  Canon  Pyon, 
DilwjTi  to  Perabridge  (12  miles).  At  this  point  a  sub-station  would  Ije 
erected,  a  line  branching  off  to  Leominster,  via  Eardisland,  Kingsland 
and  Monkland  (lU  miles),  another  back  from  Pembridge  to  Titley  quar- 
ries (4  miles),  and  from  Titley  one  line  to  Presteign  {3  miles),  and  one  to 
Kington  and  Lyonshall  (4  miles),  a  total  of  295  miles,  with  a  pojiulation 
of  20,710  en  route. 

The  accounts  of  the  Aylestone  electricity  department  of  Leicester 
■Corporation  for  the  year  ended  December.  1918.  show  receipts  £60,084 

■  (compared  with  £57,205  in  the  previous  year)  and  after  providing  for 
interest,  sinking  fund,  war  allowance,  &c.,  the  net  balance  was  £3,317. 
Units  generated  were  6,673,750  and  sold  5.210,014.  Total  maximum 
supply  demanded  was  3,278  kw.  The  accounts  of  the  tramways  anfl 
electric  power  supply  department  show  revenue  £294,916  (compared 
with  £243,648  in  previous  year),  cost  of  electrical  energy  generated  at 
Lern  station  was  £54,172  "(£47,042),  or  £65,006  (£57,766),  including 
capital  charges,  &c.,  while  the  units  purchased  from  Avlestone  station 
(917,990)  cost  £3,771  (£3,923).  Total  revenue  was  £294,916,  workinij 
exjjenses  were  £218,506  and  the  net  balance,  after  providing  for  capital 
charges,  was  £16,497.  Units  used  for  traction  were  6,882,288,  used  at 
prjwer  station,  depots,  &c.,  2,107,282  and  sold  for  power  purposes 
11,531,620.  Passengers  carried  were  50,983,223  and  car-miles  run 
3,726,462. 

Last  week  Northants  County  CorNcii.  agreed  to  allow  the  North- 
ampton Electric  Light  &  Power  Company  to  lay  mains  for  supplying 
electricity  to  various  places  in  Wellingborough,  Rushden,  Higham 
Perrers  and    Irthlingborough  district,  but  the  mains  must  be  laid  in 

■  the  grass  roadside  borders  or  in  the  footpaths  and  no  mains  shall  be  in 
the  carriage  way,  except  where  it  is  necessary  to  cross  the  roads.  Aid.  F. 
H.  Thornton,  chairman  of  the  Northampton  Company,  said  that  tenns 
were  arranged  with  the  Roads  Committee  jiending  the  application  for  a 
Provisional  Order,  and  he  complained  that  a  clause  had  been  in.serted 
in  the  conditions  which  would  deprive  the  company  of  powers  it  already 
}»isessed.  They  were  generating  power  on  the  most  economical  lines 
at  Northampton  and  wanted  to  serve  the  whole  county,  but  they  seemed 
to  get  the  opposition  of  the  Council  instead  of  its  support.  Notwith- 
stmding  Aid.  Thornton's  j>rotest  the  members  of  the  Council  insisted 
upon  the  conditions. 

Stoke-on-Trent  Electricity  Supply  Committee  has  informed  the 
Co.il  Controller  that  in  its  opinion  "the  price  of  coal  is  much  too  high, 
and  that  the  quility  is  so  bad  that  an  excessive  amount  has  to  be  con- 
sumed compared  with  pre-war  conditions." 

Ap  )licat'on  has  been  made  to  the  Ministry  of  Health  for  sanction  to 
bo:rj«  £16,351,  to  cover  various  amounts  which  had  l)een  expended  on 
works  in  excess  of  the  sanction  received.  It  has  been  decided  to  give  n 
s;i]jn|y  to  Messrs.  Harrison  &  Sun  on  condition  that  they  pay  a  minimum 
<il  I'l.odd  a  year,  the  charge  to  be  made  on  the  Merz  demand  svstem  with 
a  demand  charge  of  £4  per  kilowatt  per  annum,  and  a  consumption  charge 
of  id.  per  unit,  with  a  coal  clause  of  0-0.'!d.  |)er  unit  increa.se  for  ocji 
shilling  per  ton  above  27s.  .3d.  per  ton. 

In  view  of  the  proposal  to  rai.se  the  price  of  coal  by  6s  per  ton.  it  is 
])roposed  to  make  a  further  advance  of  25  per  cent,  (or  125  per  cent,  over 
],re-war  rat.'s)  upon  all  supply  and  other  charges  payable  to  the  depart- 
ment. The  supplv  to  Ncwcastle-under-Lvmc  was  commenced  on 
Julv  11. 


Electric  Traction. 

E.4ST  Ham  Corporation  has  been  authorised  to  borrow  £10,230  for  the 
purchase  of  si.\  traracars. 

Bolton  Corporation  has  ordered  eight  new  tramcars  and  proposes  to 
carry  out  repairs  of  the  permanent  way. 

Bradford  Tramways  Committee  has  abandoned  the  system  of 
collecting  tram-fares  for  the  upper  deck  of  cars  as  passengers  enter. 

York  City  Council  has  applied  to  the  Board  of  Trade  for  sanction  to 
borrow  £17,000  for  the  |)urchase  of  additional  tramcars  and  an  extension 
of  the  tramways. 

Barrow  Corporation  decided  on  Monday  to  acquire  the  local  tramway 
undertaking  from  the  British  Electric  Traction  Company,  which  has  run 
it  for  a  number  of  years. 

Leeds  Corporation  have  sold  eight  tramcars  to  the  Yorkshire  (West 
Riding)  Electric  Tramway  Company,  at  £900  per  car  ;  and  negotiations 
are  proceeding  with  Walthamstow  Urban  Council  for  the  sale  of  six  cars. 

The  Commissioner  of  Police  has  notified  Walthamstow  JIunicipal 
tramways  department  that  in  future  open-deck  tramcars  will  not  be 
licensed  unless  upper-deck  seats  are  provided  with  suitable  waterproof 
knee -aprons. 

The  extension  of  the  Central  London  Railway  from  Wood-lane  to 
Ealing  Broadway  is  practically  completed,  but  the  line  cannot  be  opened 
until  the  electrification  of  the  G.W.R.  line  and  the  delivers-  of  the  rolling 
stock,  which  it  is  hoped  will  be  sujiplied  before  the  end  of  the  year. 

The  Unopposed  Bills  Committee  of  the  House  of  Commons  have  passed 
the  Middlesbrough  Corporation  and  the  Stockton-on-Tees  Corporation 
Bills,  which  confer  powers  for  the  purchase  of  the  local  tramways,  the 
extension  of  the  system,  &c.  Both  Bills  have  already  been  passed  by 
the  House  of  Lords. 

Wolverhampton  Corporation  have  approved  the  annua!  accounts 
of  the  tramways  department.  The  gross  profit  on  the  tramways  was 
£31.992.  and  on  motor  omnibuses  £L609.  A  sum  of  £10.000  was  alio- 
cxted  to  the  borough  rate.  The  reseive  and  renewals  fund  is  £.56,685, 
with  £19,427  in  the  mEintenance  and  repairs  suspense  account.  The 
traffic  receipts  were  £88.787  (against  £75,593  in  1917-18),  the  cir  miles 
rim  1.115.139  (1.096  868)  and  20.003,302  passengers  (17,126,210)  were 
carried. 

An  inquiry  by  an  inspector  of  the  Ministry  of  Health  has  been  held  at 
Nottinoiiam  into  the  application  of  the  Corporation  for  sanction  to 
borrow  £1 3,340  for  the  erection  of  a  motor  garage.  The  Corporation  has 
20  motor  vehicles,  but  it  is  anticipated  that  before  long  there  will  be 
about  40,  and  it  is  proposed  to  erect  a  garage  at  the  Eastcroft  to  accom- 
modat'e  30  electric  and  10  steam  vehicles,  with  a  reiiair  shed,  stores  and 
offices.  The  city  eng'ncer  (Mr.  A.  Brown)  stated  that  motor  vehicles  only 
involved  about  half  the  cost  of  horse  vehicles. 

On  Tuesday  the  London  County  Council  considered  a  hmg  report 
by  the  Highways  Committee  making  suggestions  for  the  removal  of 
certain  financial  burdens  on  the  tramways.  The  Committee  recom- 
mended that  application  be  made  to  Parliament  in  the  1920  S»ssion  for 
the  Council  to  be  relieved  of  the  liability  for  the  maintenance  of  roadways 
in  thoroughfares  where  tramcars  run,  and  that  no  part  of  the  cost  of  street 
improvements  be  charged  to  the  tramways  account,  except  where  im- 
provements are  solely  required  for  working  the  system.  Co  isideration 
iof  the  report  wa^,  howcvr.  adjounitd. 

The  order  for  the  second  reading  of  the  London  County  Council 
(Tramways  and  Improvements)  Bill  was  discharged  in  the  House  of 
Commons  on  Friday  and  the  bill  was  withdrawn. 

The  Salvage,  Stables  and  Lighting  Committee  reported  to  Birmingham 
Corporation  on  Tuesday  that,  after  exhaustive  inquiries,  they  had  come 
to  the  conclusion  that  electric  vehicles  were  admirably  adapted  for  the 
remov.ll  of  house  refuse.  These  vehicles  are  being  used  in  a  number  of 
towns  and  it  had  been  clearly  demonstrated  that  they  are  more  efficient 
and  economical  than  horse  haulage.  The  vehicles  do  not  deteriorate  by 
the  repeated  stops  necessary  for  house-to-house  collection  of  refuse,  a 
factor  which  ndes  out  entirely  the  petrol  and  steam  vehicle  for  the  work  ; 
also  electric  vehicles  cause  no  nuisance  from  dirt,  noise  or  smell.  Some 
properties  from  which  refuse  is  collected  were  four  miles  away  from  the 
depots.  It  had  always  been  assumed  that  three  horse-loads  should 
constitute  a  day's  work  for  the  men,  and  this  could  he  done  with  a  54- 
hour  week.  With  a  47-hour  week  overtime  work  would  l)e  necessary 
on  many  of  those  long  rounds  unless  a  sjieeding-uj)  took  place  and  they 
therefore  recommended  the  purchase  of  25  electric  vehicles  for  the 
longer  journeys,  horses  for  the  )iresent  being  retained  for  the  shorter 
journeys.  Tenders  had  been  obtained  for  the  supi)ly  of  25  vehicles, 
and  the  Committee  recommended  that  the  tender  of  Edison  Accumu- 
lators, Ltd.,  be  accepted  at  £:I2,000.  Each  electric  vehicle  will  displace 
two  horses,  and  the  Committee  have  every  confidence  that  the  cost  of 
the  vehicles  will  be  more  than  repaid  by  their  economical  use.  The 
prices  asked  for  the  two  kinds  of  vehicles  were  :  £1,155  with  the  lead 
battery,  and  £1,280  with  the  Edison  batteri-.  The  lead  batterj-  was 
only  guaranteed  for  two  years,  against  the  Edison  battery  of  60,000  miles, 
to  be  run  in  a  maximum  period  of  10  years.  The  cost  of  renewing  each 
of  the  lead  batteries  every  two  years  is  £245. 

Six  of  the  electric  vehicles  are  intended  for  Liffonl  Destnictor,  where 
the  stud  of  13  horses  will  be  dispensed  with.  Thciv  is  sufficient  steam 
at  this  destructor  now  being  blown  into  the  atnKKS|)here  to  produce  the 
current  required  for  charging  the  vehicles,  but  thew  is  no  generating 
set  for  producing  such  current.  The  Committee  recommend  that  they 
be  empowered  to  inst.il  a   generating  set  at  a   cost  of  £2.<XHI. 

After  dicus  ion  the  recommendations  were  adopted  ly  the  Council. 
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Imperial  and  Foreign  Notes. 

Telephone  communication  has  been  establislied  between  Cawnpoee 
and  LucKNOW,  and  other  long  distance  tnink  lines  are  projected. 

A  scheme  for  supplying  Ootacamund  with  electrical  energy  was 
recently  discussed  by  Madras  Government  oificials  with  Mr.  Gibbs, 
electrical  engineer  of  Messrs.  Tata  &  Sons,  and  there  is  hope  that  a 
satisfactory  scheme  will  soon  be  worked  out. 

The  Treasurer  of  Tasmania  (Sir  E.  Lewis)  states  that  every  investiga 
tion  is  being  made  as  to  the  water-power  available,  so  that  the  Govern- 
ment can  go  ahead  harnessing  power  as  fast  as  customers  can  be  found. 
He  hopes  to  see  £5,000,000  expended  on  the  hydro-electric  scheme  on  the 
same  lines  as  the  money  already  sjient.  A  45,000  h.p.  scheme  is  ready 
to  be  developed  at  King  River,  and  it  is  hoped  to  link  up  the  west  coast 
with  the  other  power  schemes.  Mr.  J.  H.  Butters,  chief  engineer  and 
general  manager  of  the  State  hydro-electric  works,  is  on  his  way  to 
England  in  connection  witli  the  purchase  of  machinerj'. 


The  Swiss  Federal  Government  has  been  requested  by  the  elec- 
tricity supply  works  and  the  Swiss  Electrotechnical  Listitute  to  allow  of  a 
greater  use  being  made  in  future  of  Swiss  water  power  for  industrial  pur- 
poses. 

The  Secretary  of  the  U.S.A.  Navy  (Mr.  Daniels)  has  asked  Congress  to 
enact  legislation  to  enable  the  Navy  Department  to  handle  commercial 
wireless  messages  on  the  ground  that  "an  intolerable  situation  in  the 
business  world  is  threatened  because  of  the  inadequacy  of  other  systems 
of  international  communication." 

In  order  to  place  the  Chilean  State  Railway  system  on  a  satisfactory 
basis  it  is  proposed  to  raise  a  loan  of  160,000,000  pesos,  including 
18,500,000  pesos  for  the  electrification  of  the  first  section  (Valparaiso  to 
Santiago)  and  12,000,000  for  electric  locomotives,  9.100,000  for  cost  of 
double  Unes,  5,000,000  for  new  branch  lines  and  sidings,  15,500,000  for 
workshops,  26,000,000  for  the  purchase  of  equipment  and  7,500,000  for 
signalling  system  and  points  service,  5,600.000  for  automatic  brakes 
and  4,000,000  pesos  for  mechanical  coalers,  bunkers,  &c. 

Miscellaneous. 

The  British  Industrie?  Fair,  which  was  to  have  been  held  in  Glas- 
gow in  September,  has  been  postponed  until  the  spring  of  1920. 

The  Post  Office  has  recently  installed  the  Baudot  Printing  Tele- 
graph on  the  London-Dublin  telegraph  service,  and  at  jiresent  there  are 
about  20  circuits  working  on  the  system  in  this  country. 

At  St.  David's,  Pontypridd,  on  July  29,  the  marriage  took  place  of 
Mr.  E.  W.  Jones,  engineer  and  general  manager  of  the  Mountain  Ash 
Urban  Coimcil,  and  Miss  L.  J.  Evans,  daughter  of  Mr.  and  Mrs.  E.  Evans, 
Ynysybwl. 

The  Government  have  allocated  an  additional  sum  of  £170,000  for 
completing  the  Government  Wireless  Stations  at  Leafield  (near 
Orford)  and  Abu-Zabal  (near  Cairo),  thereby  establishing  direct  wireless 
communication  between  England  and  Egypt. 

It  is  announced  that  a  Government  cable  is  now  in  operation  between 
this  countrj-  and  Canada.  All  telegrams  for  Australia  and  New  Zealand 
handed  in  at  post  offices  are  forwarded  by  this  cable  to  Canada  for 
transmission  by  the  Pacific  cable,  unless  they  are  specially  marked  by 
the  Benders  to  be  sent  by  another  route.  Telegrams  for  Canada  and 
the  West  Indies  which  are  handed  in  at  post  offices  marked  with  the 
words  "  via  lmi)erial  "  are  also  .sent  by  the  cable.  The  charges  are  the 
Sams  as  those  of  the  other  Atlantic  cables. 

In  reply  to  a  question  in  the  House  of  Commons  as  to  whether  the 
American  Telephone  and  Te  egraph  Company  had  been  granted  landing 
RIGHTS  for  the  five  Atlantic  cables  which  they  took  over  from  British 
companies  before  the  war,  Sir.  Pike  Pease  stated  that  the  AVestem  Union 
Telegraph  Company  were  promised  landing  rights  under  certain  con- 
ditions when  they  took  over  the  five  cables.  Owina  to  various  causes 
there  had  been  considerable  delay  in  issuing  a  formal  licence  embodying 
those  landing  rights,  but  such  a  licence  had  recently  been  completed. 

The  Merchant  Shipping  (Wireless  Telegraphy)  Bill,  which  makes 
compulsory  the  use  of  wireless  apparatus  on  passenger  steamers  and 
ships  over  1,500  tons,  has  been  passed  by  Committee  "  D  "  of  the  House 
of  Commons.  An  amendment  has  teen  made  substituting  one  for  two 
operators,  excepting  where  required  by  the  Merchant  Shipping  Act  of 
1914,  and  some  minor  amendments  were  also  introduced  to  give  Post 
Office  inspectors  the  same  jiowers  as  Board  of  Trade  surveyors  to  inspect 
wireless  installations.  The  clause  of  the  Bill  relating  to  foreijn  ships 
will  come  into  operatii,n  three  months  after  it  has  been  passed. 

In  a  communication  to  "The  Times"  of  the  26th  ult.,  Mr.  J.  W. 
Dugdalc-Bradley,  M.I.C.E.,  states  that  "no  improvement  (in  the  output 
of  coal)  will  result  until  the  underground  men  are  worked  on  much 
.shorter  shifts  and  a  reduction  is  made  in  the  weekly  hours.  Electrically- 
driven  machinerj'  employed  to  a  much  fuller  extent,  the  working  places 
in  many  pits  brought  nearer  the  surface  by  the  provision  of  additional 
shafts  and  better  transport  facilities,  when  a  higher  grade  of  more  in- 
tensive labour  working  under  brighter  conditions,  with  the  fullest  aid 
of  machinery,  will  be  available.  Comparisons  between  the  output  per 
man  in  America  and  Britain  are  inadmissible,  as  the  seams  arc  thicker 
and  shallower  scams  in  America,  and  uneducated,  low-type,  mid- 
European  labour  is  largely  employed,  long  hours  are  worked,  genius  is 
displayed  in  the  use  of  machinery,  and  there  are  safer  natural  conditions 
of  working  than  in  Britain. 


Elducational. 

Mr.  J.  W.  Thomas  has  been  appointed  Iect\ircr  in  the  electrical  engineer- 
ing department  at  the  Birmingham  Municipal  Technical  School. 

The  Council  of  Manchester  University  has  instituted  a  second  chair 
of  mathematics,  and  has  appointed  Mr.  Sydney  Chapman,  M.A.,  D.Sc.,. 
to  the  chair. 

Mr.  E.  Rawson.  B.Sc,  late  head  of  tlie  Newcastle  Training  Centre- 
has  been  appointed  Head  of  the  Mechanical  and  Civil  Engineering  De- 
partment at  the  Portsmouth  Municipal  College. 

The  council  of  Armstrong  College,  Neweastleon-TjTie,  has  appointed 
Lieut.-Col.  Sir  Theodore  Morison,  K.C.I.E.,  K.C.S.I.,  Principal  of  the 
College,  and  Captain  J.  F.  T.  Greig  has  been  elected  Registrar. 

In  the  July  Examinations  for  the  .\ssociateship  of  the  Institute  of 
Chemistry  Lieut.  Cecil  Wm.  Wood  passed  in  Branch  (a).  Mineral  Chem- 
istry ;  Lewis  G.  Peirson,  B.A.,  and  John  E,  Pollock,  B.Sc.,  passed  in 
Branch  (d).  Organic  Chemistry  ;  and  Percy  E.  Stanhope  in  Branch  (g). 
Chemical  Technology,  with  Textile  Cheraistr\'  as  special  .subject. 

The  1919-20  Ssssion  of  the  Manchester  Municipal  College  op 
Technology  begins  on  Oct.  8  and  the  matriculation  and  entrance 
examinations  will  be  held  in  September.  In  addition  to  the  degree 
courses  in  teclmology  (electrical,  mechanical  and  sanitary  and  municiapl 
engineering,  the  chemical  industries,  &c.),  there  are  good  faciUties  for 
advanced  study  and  research. 

Tenders  Invited  and  Accepted. 

Athy  Urb.m  Council  invites  t?nders  by  Aug.  IS  for  public  electric 
lighting  for  three  y?ars.  About  .50  lamps  will  be  required,  and  permis- 
sion will  be  given  for  the  use  of  overhead  wires  and  poles. 

Tenders  are  invited  by  the  Victorlin  Railway  Commissioners  for 
the  supply  of  ai  electric  capital  for  the  Newport  (Victoria)  power  house 
Tenders  to  the  Sicretary  for  R'vilwayj,  Mjlbourne,  by  11  a.m.   Aug.  27. 

Manchester  Tramways  Committee  require  tenders  for  the  supply  of 
5-ton  Motor  Tip  Wagons  and  Tramway-j5ole  Sleeves.  Tenders  to  the 
Chairman,  55,  Piccadilly,  Manchester,  by  Aug.  5. 

Manchester  Electricity  Committee  require  tenders  by  Aug.  8  for  th 
supply  and  erection  of  (a)  2,750  B.H.P.  induction  motor  ;   (6)  a  2,000  kw. 
induction    motor-generator,  with  switchgear,   &e.     Specifications  from 
Mr.  F.  E.  Hughes,  Town  Hall,  Manchester. 

Bradford  Corporation  invite  tenders  for  the  supply  and  erection  of. 
three  water-tube  boilers,  superheaters,  stokers,  &c.,  and  natural  draught 
chimney-t.ype  cooling  tower.  Specifications,  &c.,  from  the  city  electrical  • 
engineer  (Mr.  Thos.  Roles),  and  tenders  to  the  Town  Clerk  (Mr.  Frederick. 
Stevens)  by  Aug.  15. 

Grimsby  Corporation  invite  tenders  for  high-pressure  steam  pipes, 
boiler  feed  and  other  pipes,  circulating  water  pipes,  electrically-driven 
centrifugal  pumps  and  water  storage  tank.  Specifications  and  drawings 
from  the  borough  electrical  engineer,  Lieut.-Col.  W.  A.  Vignoles,  and 
tenders  by  Monday,  Aug.  11. 

On  Tuesday  Birmingham  Corporation  accepted  the  tender  of  the 
Edison  Accumulators,  Ltd.,  for  the  supply  of  25  electric  vehicles  for 
u.se  in  the  Salvage  Department  at  £32,000.  ||l* 

Nuneaton  Council  has  accepted  the  tender  of  the  Pirelli-General 
Cable  Works  for  the  supply  of  1,350  yds.  of  three-core  paper-insulated 
lead-sheathed  armoured  and  served  feeder  cable  at  £2,042.  10s. 

Manchester  Corporation  has  accepted  the  following  tenders  :  W. 
Grice  &  Sons.  Ltd.,  air  filter  for  Stuart-street  station  ;  Western  Electric 
Company  and  Callender's  Cable  &  Construction  Company,  cable  ;  British 
Westinghouse  Electric  &  Mfg.  Company,  two  4,000  k.v.a.  static  trans 
formers. 

Stoke  Newington  (London)  Borough  Council  has  accepted  the  tender' 
of  the  General  Electric  Company  for  additional  electrical  plant  at  £3,450. 
Orders  have  been  placed  with"  the  Electrical  Apparatus  Comjiany  for 
3,  5,  10,  15  and  25  ampere  meters,  and  with  Chamberlain  &  Hookham 
for  40,  50  and  100  ampere  meters,  and  with  Pirelli  General  Cable  Works 
for  cables. 

Salford  Corporation  has  accepted  the  following  tenders  : — W.  T. 
Glover  *  Company,  l.-t.  electric  cable,  £-!.54  :  I.  Frankenburg  &  Sons, 
india-rubber  insulated  electric  cable.  £277  Os.  9d.  ;  Hadfields  Ltd.,  eight 
pairs  of  "Era"  manganese  steel  point?.  £528;  .L  (i.  Brill  Company, 
four  Brill  standard  2r-E  trucks,  £427  ;  J.  Russ-ll  &  Sons,  40  medium 
tramway  poles,  £824  10s. 

Appointmenis  Vacant  and  Filled. 

A  Principal  is  required  for  Bnulfurd  M\iriiriiial  Technical  College. 
Particulars  from  the  Director  of  Education.  Towni  Hall,  B.-atlford. 

Belfast  Corporation  invite  applications  for  the  position  of  Principal 
of  the  Municipal  Technical  Institute.  Applications  to  Town  Clerk  by 
Aug.  7. 

An  assistant  lecturer  in  electrical  engineering  is  required  at  Leeds 
University.  Salary  £300.  Particulars  from  the  Secretary  and  applica- 
tions by  Aug   11. 

Applications  are  invited  for  the  University  Professorship  of  Physic»- 
in  the  Benares  Hindu  University.  Salary  Rs.  500-50-750.  AppUoa- 
tions  to  the  Pro-Vice-Chancellor,  Benares,  India,  by  Oct.  15. 

The  Council  of  Armstrong  C(jllege,  Newcastle-on-T>Tie,  invites  applica- 
tions for  the  post  of  professor  of  experimental  i>hysics.  Salarj'  £600, 
rising  by  biennial  increments  of  £50  to  £800  per  annum.  Applications- 
to  the  Secretary  by  Aug.  30. 
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A  demonstrator  in  physics  is  required  at  the  Municipal  Technical 
Institute,  West  Ham.  Salary  £150,  rising  by  annual  increments  of 
£10  to  £180  per  annum.  Applications  to  the  Principal,  Romford-road, 
Stratford,  E.  15,  by  August  24. 

Four  assistant  lecturers  and  demonstrators  are  required  in  the  de- 
partments of  engineering,  electrical  engineering  and  engineering  design 
and  drawing  of  the  University  of  Liverpool.  Salaries  £250,  £300,  £250 
and  £250  respectively.     Applications  to  the  Registrar  by  Aug.  15. 

An  instructor  in  mathematics  and  physics  is  wanted  for  the  electrical 
engineering  department  of  the  Northampton  Polj-teclmic  Institute. 
Salary  £300  per  annum.  A  demonstrator  and  assistant  lecturer  in 
mechanical  engineering  (salary  £300)  and  a  demonstrator  and  assistant 
lecturer  in  optics  (salary  £300)  are  also  required.  Applications  to  Dr. 
R.  MuUineux  Walmsley,  St.  Jolm's-street,  London,  E.C.  l,by  August  5. 

An  assistant  lecturer  and  demonstrator  in  metallurgical  and  engineer- 
ing chemistry  and  applied  electro-chemisti-y  is  also  required  for  the 
Northampton  Polytechnic  Institute.  Salary  £240  plus  £39  war  allow- 
ance.    Application  forms  from  the  Principal, 

Mr.  F.  French,  of  Bridlington,  has  been  appointed  electrical  engineer 
to  Horsham  Urban  Council. 

Mr.  G.  T.  Henzell  has  been  appointed  repair  suijcrintendent  at  the 
L.C.C.  power  station,  Greenwich.     ' 

Mr.  W.  D.  Fisher,  assistant  mains  superintendent  at  Barrow,  has  been 
appointed  assistant  electricity  distribution  engineer  at  Bury,  Lanes. 

The  directors  of  the  Clyde  Valley  Electrical  Power  Company  have 
ajjpointed  Mr.  Archibald  Page  general  manager  of  the  Company,  in  place 
of  the  late  Mr.  D.  A.  Starr. 

Bradford  Electricity  Committee  has  selected  Mr.  Johnstone  Wright 
(out  of  139  applicants)  for  the  position  of  Chief  Assistant  Electrical 
Engineer,  at  a  salary  of  £750  per  annum.  Mr.  Wright  is  at  present 
chief  engineer  and  superintendent  of  power  stations  of  the  Cleveland 
&  IXirham  Electric  Power,  I^td.,  with  which  company  he  has  served  in 
various  capacities  for  close  upon  13  years.  Mr.  Joseph  Smith,  Chief 
Accountancy  Clerk  in  the  West  Ham  Corporation  Electricity  Department, 
has  been  appointed  Managerial  Assistant,  at  £500  per  annum.  There 
were  247  applicants.  Mr.  Smith  has  occupied  his  present  position  for 
13  years,  and  was  previously  employed  at  Barking  and  Nelson. 

Business  Items. 

The  Accessories  Mfg.  Company  (Mr.  James  Douglas)  has  removed  to 
4,  South-street,  Finsbury,  London,  E.C. 

The  offices  of  the  Imperial  Mineral  Resources  Bureau  have  been  moved 
to  2,  Queen  Anne's-gate  Buildings,  S.W.  1. 

The  works  of  the  Benjamin  Electric,  Ltd.,  will  be  closed  during  August 
Bank  Hohday  week  (Aug.  4  to  Aug.  9  inclusive)  for  the  annual  holiday. 

Messrs.  Higgin,  Ltd.,  265,  Deansgate,  Manchester,  are  district  agents 
of  the  Ironclad  Switchgear  Company,  and  of  Accumulators,  Ltd. 

Messrs.  Renshaw  &  Marsden  are  opening  premises  in  Penny-street, 
Blackburn,  as  electrical  engineers  and  general  hardware  dealers. 

The  offices  of  the  Industrial  Publicity  Service,  Ltd.,  have  been  removed 
to  4-7,  Red  Lion-court,  London,  E.C.  4.     Telephone  :  Central  2422. 

Messrs.  Broom  &  Wade,  Ltd.,  High  Wycombe,  have  issued  a  pamphlet 
which  sets  out  particulars  of  Hyatt  roller  bearings  and  the  power  econo- 
mies effected  by  their  use. 

The  owner  of  British  patent  No.  28,409,  of  1903,  dealing  with  "im- 
provements in  and  relating  to  telegraphy,"  desires  to  dispose  of  same  or 
to  grant  working  licences.  Particulars  from  Messrs.  Marks  &  Clerk, 
57-58,  Lincoln's  Inn  Fields,  London,  W.C.2. 

The  Automatic  &  Electric  Furnaces,  Ltd.,  of  Gray's  Inn-roa^,  W.C.1> 
has  issued  an  illustrated  pamphlet  which  gives  particulars  of  the  Wild- 
Barfield  electric  furnace  equipments.  A  description  of  the  furnace 
recently  appeared  in  The  ELECTBici.iN. 

Offers  are  invited  by  the  Disposal  Board  of  the  Ministry  of  Munitions 
lor  quantities  of  electrical  plant  and  apjjaratus.  Some  mformation  is 
given  in  an  advertisement,  and  fuller  particulars  may  be  obtained  from 
the  Controller  of  the  Electrical  Section  of  the  Disposal  Board,  Caxton 
House,  Westminster,  S.W.I. 

Mr.  James  E.  Naismith,  district  engineer  in  the  construction  depart- 
ment at  the  Birmingham  office  of  the  Western  Electric  Company,  has 
been  appointed  Scottish  representative  for  the  Company  with  head- 
quarters at  49,  West  Campbell-street,  Glasgow.  For  many  years  Mr. 
J^aismith  was  in  the  electrical  department  of  the  Corporation  tramwaj'S 
at  Glasgow,  and  no  doubt  his  many  friends  in  that  city  will  welcome  him 
upon  entering  a  commercial  career. 

In  a  pamphlet  recently  issued  by  Eritb's  Engineering  Company,  Ltd., 
particulars  are  given  of  the  mechanism  and  action  of  the  Eritii-Riley 
Self-cleanin-g  Underfeed  Stokers.  In  these  days  when  coal  econo- 
mies are  so  essential  the  use  of  any  labour-saving  appliances  will  appeal 
to  the  station  engineer,  and  therefore  the  present  pamphlet  should 
interest  him.  Several  of  the  stokers  have  already  been  installed  in 
electric  power  stations,  and  the  pamphlet  contains  illustrations  of 
typical  plants.  With  the  Erith-Riley  stoker  the  coal  is  fed,  the  fire 
cleaned  and  the  ash  discharged  continuously  and  automatically. 

Ltiauid  ations. 

A  meeting  will  be  held  at  12,  Lime-street,  London,  E.C,  on  Aug.  9  to 
receive  an  account  of  the  winding-up  of  Portable  Electric  Motors.  Ltd. 

A  meeting  to  receive  an  account  of  the  winding-up  of  Fitter's  Patents, 
Ltd.,  will  be  held  on  Aug.  9,  at  23,  Austin  Friars,  London,  E.C.  2. 


Companies'  Reports,  &c. 

The  directors  of  the  North  London  R.^ilway  Co>rPANY  have  declareot 
an  interim  dividend  of  2|  per  cent,  for  the  half-year  to  June  30. 

An  interim  dividend  at  the  rate  of  7  per  cent,  per  annum  has  been 
declared  by  the  Lanarkshire  Tramways  Company  for  the  half  year 
ended  June  30. 

The  London  Electric  Railway  Company  has  declared  an  interim  ' 
dividend  of  2  per  cent,  on  the  preference  stock,  and  of  1  per  cent,  on  the 
ordinary  shares. 

The  directors  of  the  Chelsea  Electricity  Supply  Company  announce 
an  interim  dividend  of  3  per  cent,  per  annum,  less  tax,  on  the  ordinary 
shares  for  the  half-year  ended  June  30. 

The  directors  of  the  Metropolitan  Electric  Supply  Company  have 
declared  a  dividend  of  2  per  cent,  per  annum  (Is.  per  share),  less  tax,  on 
the  ordinary  shares  for  half-year  ended  June  .30. 

The  directors  of  the  Chatham  &  District  Light  Railway  Company 
announce  a  dividend  of  8  per  cent,  jier  annum  (8s.  per  share),  less  tax, 
on  the  ordinarj'  shares  for  the  past  half-year. 

An  interim  dividend  of  2  per  cent,  has  been  declared  by  the  Centbal 
London  Railway  Company  for  the  six  months  ended  June  30  on  the 
undivided  ordinary-  and  dreferred  ordinary  stocks. 

The  City  &  South  London  Railway  Company  has  declared  interim 
dividends  of  2J  jjer  cent,  on  the  preference  stocks  and  of  1  per  cent,  on 
the  consolidated  ordinary  stock  for  the  half-year  ended  June. 

In  order  to  provide  capital  for  the  development  of  the  business,  Messrs 
C.  A.  Vandervell  &  Company,  Ltd.,  have  made  an  issue  of  £300,000  in 
3,000  6J-  per  cent,  first  mortgage  registered  debentures  of  £100  each. 

The  South  London  Electric  Supply  Corporation,  Ltd.,  has  de- 
clared an  interim  dividend  on  the  ordinary  shares  at  the  rate  of  4  per 
cent,  per  annum  (less  tax)  for  the  half-year  ended  June  30,  pavable  on 
Sept.  13. 

At  a  series  of  meetings  of  the  shareholders  of  the  British  Coalite 
Company,  Ltd.,  resolutions  have  been  passed  providing  for  the  amal- 
gamation of  the  company  with  Coalite,  Ltd.,  and  Low  Temperature 
Carbonisation,  Ltd. 

The  Metropolitan  R.iilway  Company  recommend  payments  of  the 
dividends  on  the  several  issues  of  the  preference  stock  and  of  an  interim 
dividend  at  the  rate  of  1  per  cent,  per  annum  on  the  ordinary  stock  for 
the  half-year  ended  June  30.  '• 

The  Metropolitan  District  Railway  Company  has  declared  interim 
dividends  for  the  six  months  ended  June  30,  as  follows  :  On  4  per  cent. 
guaranteed  stock,  2  per  cent.  ;  on  4J  per  cent,  first  preference  stock,  2J 
per  cent.  ;  and  on  5  per  cent,  second  preference  stock,  2J  per  cent. 

Literest  on  the  6  per  cent,  first  cumulative  income  debenture  stock 
of  the  Underground  Electric  Railways  Comp.any  of  London  will 
be  paid  on  Sept.  1  next  at  3  per  cent.,  and  coupon  No.  23  off  the  6  per 
cent,  income  bonds  will  be  paid  (tax  free)  at  3  per  cent,  on  the  same  date. 
The  directors  of  the  Charing  Cross,  West  End  &  City  Electricity 
Supply  Company,  Ltd.,  have  declared  an  interim  dividend  on  the 
ordinary  shares  of  the  West  End  undertakings  for  the  half-year  ended 
June  30,  1919,  at  the  rate  of  4  per  cent,  per  annum.  Warrants  will  be 
posted  on  Aug.  15. 

The  net  profit  of  M.arconi's  Wireless  Telegraph  Company,  Ltd., 
for  the  year  1918  was  £597,938,  and  with  balance  brought  forward  the 
total  is  £974,699.  Deducting  the  dividend  of  7  per  cent,  on  the  preference 
shares  and  the  interim  dividend  of  5  per  cent,  on  the  ordinan,-  shares,  the 
balance  available  for  distribution  is  £896,016.  The  director  recommend 
payment  of  further  dividends  as  follows  :  On  ordinary  shares,  20  per 
cent,  (making  25  per  cent,  for  the  year),  absorbing  £244,730  ;  and  on 
preference  shares  15  per  cent.  (22  per  cent,  for  the  year),  absorbing 
£37,500,  leaving  a  balance  of  £613,787.  of  which  it  is  proposed  to  transfer 
to  general  reserve  £150,000  and  to  carry  forward  £463.787.  The  general 
reserve  will  then  stand  at  £1,250,000.  There  having  been  no  settlement 
with  any  of  the  Government  departments  in  respect  of  any  of  the  com- 
pany's claims  arising  out  of  the  war  or  for  services  rendered  during  the 
war,  no  sum  in  respect  of  any  of  these  claims  figures  in  the  years  accounts. 
At  the  recent  meeting  of  G.  D.  Peters  &  Company,  Lriitbd.. 
the  chairman.  Sir  B.  Peters,  K.B.E.,  stated  that  they  were  building  a 
larger  foundry  fitted  with  the  latest  modem  appliances.  Judging  from 
the  numerous  orders  and  inquiries  received  they  had  no  doubt  that  their 
manufacturing  resources  as  railway  suppliers  would  be  fully  taxed.  In 
addition  to  pro-war  manufactures,  they  had  opened  up  a  new  branch  of 
business  in  power  signalling,  which  promised  to  develop  into  a  very 
considerable  and  jirofitable  departure  for  the  company.  They  had  also 
become  interested  in  electric  welding,  and  one  of  the  directors  was 
devoting  a  large  portion  of  his  time  and  energy  towards  introducing  the 
Wilson  system  of  electric  welding  to  the  shipping,  railway  and  engineering 
iudustrids  of  the  countiy.  That  system  of  electric  welding  was  verj- 
largely  responsible  for  the  assistanee  given  by  America  m  defeating  the 
German  submarine  menace,  by  the  quick  repair  of  the  German  shipping 
in  American  ports.  They  had  been  fortunate  in  securing  those  rights, 
which  they  hoped  would  be  a  very  useful  adjunct  to  their  business. 

In  the  Bill  of  the  Shropshire,  Worcestershire  &  Staffordshire 
Electric  Power  Company  ]iower  is  sought  to  increase  the  capital.  By 
the  Acts  of  1903  to  191S  powers  have  been  given  to  raise  £900,000  by 
the  issue  of  shares  and  £900.000  by  the  issue  of  debenture  stock,  and  of 
this  sum  £500.000  share  capital  and  £500,000  debenture  stock  have  been 
issued.     In  1918  the  company  were  authorised  to  erect  a  new  generating 
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station  on  the  Severn,  which,  with  subsidiary  works,  is  estimated  to  cost 
£1,890.000.  To  meet  this  expenditure,  and  to  provide  for  the  acquisition 
of  the  Kidderminster  &  Stourjiort  EU'Ctric  Tramway  Company's  gene- 
rating station  at  Kiddenninstcr.  it  is  proposed  to  autliorise  the  issue  of 
£8i5O.(X>0  additional  share  capital  and  of  £8.->0.000  in  debenture  stock. 
It  is  also  proposed  to  constitute  the  new  generating  station  on  the 
Severn  at  Droit  wich  and  Stourport  a  separate  undertaking,  and  to  allocate 
to  that  undertaking  not  only  the  proposed  additional  capital,  but  "  any 
part  of  the  unissued  share  and  loan  capital  authorised  under  the  Com- 
pany's Acts  of  1903  to  1918.'' 

At  an  extraoixlinary  general  meeting  of  S.  Smith  &  Sox.s  (motor 
manufacturers).  Ltd.,  last  week  it  was  resolved  to  increase  the  capital 
of  the  company  to  £1,000.000  by  the  creation  of  500,000  new  shares, 
divided  into  100,000  ordinary  and  400.000  6}  per  cent,  cumulative 
participating  preference  shares  of  £1  each.  The  chaiiTnan,  Mr.  Samuel 
Smith,  presided,  and  explained  that  they  were  acquiring  a  controlling 
interest  in  the  M.-L.  Magneto  S^Tidicate.  Ltd.,  one  of  the  most  successful 
manufacturers  of  magnetos  on  the  market.  The  aim  of  the  board  was 
to  become  one  of  the  largest  motor  accessory  houses  in  Eurojie.  The 
M.-L.  Smdicate  .started  about  four  years  ago, and  their  turnover  and 
profits  were  more  than  satisfactory.  The  company  was  paying  just  on 
£150,000  for  the  controlling  interest  of  over  95  per  cent,  in  the  M.-L. 
Sradicate.  and  by  using  the  joint  .selling  organisation  of  the  two  com- 
panies a  considerable  saving  could  be  effected.  The  M.-L.  works  had  a 
capacity  of  from  1.500  to  2,000  magnetos  a  week,  with  a  present  approxi- 
mate output  of  l,0(tO  per  week.  It  was  hoped  that  the  output  would  be 
increased  by  at  least  50  per  cent,  during  the  next  12  months.  In  ad- 
dition to  the  new  magneto,  they  had  secured  the  exclusive  selling  agency 
of  other  motor  accessories,  among  them  the  K.L.G.  sparking  plug. 

At  the  recent  annual  meeting  of  the  Suffolk  Klectrh  ity  Supply 
C'OMP-*XY.  Ltd..  the  directors  reported  that  the  List  year's  profit  amounted 
to  £2,362.  A  dividend  at  the  rate  of  S  per  cent,  was  recommended  on  the 
ordinarj-  shares,  and  a  dividend  at  the  rate  of  80  per  cent,  (less  tax)  on 
the  founders"  shares.  The  sum  of  £865  was  idded  to  reserve  for  deprecia- 
tion, a  sum  of  £207  is  to  be  devoted  to  the  purchase  of  workmen's  shares 
and  the  balance  was  carried  to  the  general  dividend  reserve  fund.  As 
further  re.ser^'e  power  was  required  at  Stowmarket,  the  directors  have 
decided  to  interconnect  .Stowmarket  and  Ipswich  by  means  of  an  overhead 
main.  To  "  secure  the  interest  of  the  employees  in  the  financial  success 
of  the  concern,  and  to  enable  them  to  realise  that  they  are  working,  not 
only  to  benefit  the  ordinaiy  shareholders,  to  provide  workmen  with  an 
opportunity  for  expressing,  officially,  their  views  as  to  the  best  means 
of  achieving  the  ohjects  of  the  company,  to  creat?  a  community  of  interest 
with  the  shareholders,  and  generally  to  secure  a  basis  for  carrying  out  the 
recommendations  of  the  \Vliitley  Committee,  the  directors  h^ve  con- 
sidered it  advisable  to  issue  special  shares,  to  be  known  as  workmen's 
shares.  To  inaugurate  the  scheme,  and  to  mark  the  directors"  appre- 
ciation of  the  employees'  devot'on  to  duty  during  the  war  and  the  sub- 
sequent satisfactory  issue  of  peace,  the  directors  propose  to  oive,  as  a 
bonus,  a  £1  workmen's  share  to  each  employee  for  every  complete  year's 
service  in  the  employ  of  the  company,  absence  on  naval,  militarj'  or 
R.A.F.  service  not  beinc  deducted.  Provision  for  the  purchase  of  the 
shares  has  been  made  out  of  the  profits  of  the  past  year's  working. 

The  chairman  (.Mr.  P.  C.  N.  Pedder),  who  moved  the  adoption  of  the 
report  and  accounts,  said  the  company  had  completed  its  21st  year  of 
trading,  which  was  very  satisfactory.  They  had  not  been  troubled  with 
labour  strikes  or  discontent  and  after  explaining  the  scheme  for  the 
creation  of  workmen's  shares  the  motion  was  adopted.  It  was  stated  that 
electricity  supply  was  now  available  at  Beccles  and  Xeedham  Market. 

Ne'w  Companies. 

COOPER  &  KING,  LTD.  :  (157,008).— Private  company.  Reg.  July  14. 
€a|iital  £l.il0f)  in  £1  shares.  Mechanical,  agricultural,  electrical  and 
general  engineers,  &c.  First  directors  are  R.  G.  Cooper  and  C.  King. 
Reg.  offie-  :    37.  Westgate-street.  Cardiff. 

HAMER  &  COMPANY.LTD.  (157,177.)— Private  company  ;  reg.  .July  18. 
capit.al  £5.00(1  in  £1  shares.  Objects  :  To  carry  on  the  business  of  "elec- 
tricians, mechanical  and  motor  engineers,  suppliers  of  electricity,  &c. 
First  directors  are  W.  Hamer  and  J.  Fletcher.  Reg.  office,  C'arlton 
Electrical  Works,  Bull  Closelane,  Halifax. 

HORST  ELECTRICAL  PLANT,  LTD.  (4,738).— Private  company.  Reg- 
in  Dnbim  .inly  7.  (':i]iit:il  £;.5,(KI0  in  £1  shares.  To  take  over  the 
business  of  dealers  and  manufacturers  of  electrical  plant,  carried  on  as 
the  Hurst  Electric  Mfg.  Ciimpany.  First  directors  are  A.  E.  J.  Hurst, 
T.  H.  Hurst,  .J.  A.  McKee  and  T.  F.  Mackie.  Reg.  office  :  Brewery- 
buildings,  Sandy-row.  Belfast. 

J.  F.  IRVINE  &  COMPANY,  LTD.  (10,510).— Private  company.  Keg. 
in  Edinburgh  .Inly  4.  rnpital  £4.000  in  £1  shares.  Objects  :"  to  con- 
struct, rei)air,  mnintain  and  nm  installations,  wires,  cables  and  other 
works  for  the  supply  and  distribution  of  electricity.  First  directors 
are  .1.  F.  Irvine  (managing  directt,r)  and  Mrs.  D.  E.  Irvine.  Secretary  : 
.J.  Husband.     Reg.  office  :   City  Hall,  Dock-street,  Dundee. 

LAMLOK,  LTD.  (1.57,017).— Private  company.  Reg.  .luly  14.  Capital 
£2.01111  in  £1  shares.  To  acquire  the  business  of  consulting  engineers, 
patentees,  manufacturers  and  dealers  in  electric  lamps  and  other  fitt'ngs, 
carried  on  at  Chiswick.  under  the  firm  of  Lamlok.  Life  directors  : 
C.  G.  M.  B?nnett  and  C.  H.  Jeffcoat.  Reu.  office  :  36,  Rusthall-avenue, 
Chiswick,  W.4. 

MEAD  &  JEFFERY.  LTD.  (1.56,944).— Private  company  Reg.  July- 
11.  Cajjital  £1.(100  in  £1  shares.  To  acquire  the  business  of  electrical 
engineers  and  contractors  carried  on  by  A.  G.  Mead  and  C.  H.  Jeffery. 
Directors  :  A.  G.  Mead  and  C.  H.  Jeffery.  Reg.  office  :  23,  The  Avenue, 
West  Ealing. 


P.  &  M.  COMPANY  (ENGLAND)  LTD.  (156.800)— Private  company. 
Reg.  July  7.  capital  £1.000  in  £1  shares,  to  enter  into  an  agreement  with 
L.  P.  Winby  and  to  carry  on  the  business  of  engineers  and  founders, 
metallurgists,  railway  appliance  manufacturers,  &e.     Directors  :    L.  P.. 

I.  S.  and  F.  C.  Winliv  (Ijnidon).  and  F.  A.  Poor  (Chicago).  Reg.  office  : 
31.  Built;,-. n.w.  K.('.4. 

SCOTTISH  ELECTRICAL  ACCESSORIES,  LTD.  (10,496).— Private  com- 
pany. Reg.  in  Edinburgh  on  July  1.  Capital  £5,000  in  £1  shares.  Elec- 
trical, mechanical  and  general  engineers  and  contractors,  &c.  First 
directors  are  F.  C.  Gardiner  and  C.  Ker.  Secretarj'  :  H.  C.  Ferguson. 
Reg.  office  :   53.  Bothwell-street.  Glasgow. 

TELEPHONE  SUPPLIES,  LTD.  (156,950).— Private  company.  Reg.  July 

II.  Capital  £20.000  in  £1  shares.  Manufacturers  of  and  dealers  in 
electrical  machinery  and  appliances,  especially  telephones,  telephonic 
apparatus,  &c.     Directors  :   A.  L.  Collins.  J.  H"  Smith  and  H.  P.  Smith. 

A.  L.  UNDERWOOD,  LTD.  (156,932).— Private  company.  Reg.  July 
II.  Capital  £12,000  in  £1  shares.  To  acquire  the  business  carried  on 
by  A.  L.  Underwood,  and  to  carry  on  the  business  of  mechanical  and 
electrical  engineers,  motor  car  manufacturers,  &c.  Director  :  A.  L. 
L'ndenvood. 

WARMINSTER  ELECTRIC  SUPPLY  COMPANY,  LTD  (157,166.)— Privat^' 
company:  reg.  July  17,  capital  £4,000  in  300  cumulative  preference 
shares  of  £5  each  and  2,500  ordinary  sh^ires  of  £1  each.  Directors,  A.  A- 
Douglas  and  J.  H.  Edwards.     Reg.  office,  Caimcross,  Stroud,  Glos. 

WESTINGHOUSE  MORSE  CHAIN  COMPANY.  LTD.  (156.810)— Privat  e 
cnmiKiny.  Reg.  July  7.  capital  CliO.Oilll  in  £1  shares.  Objects:  To 
I  nter  into  an  agreement  with  the  Wcstinglmusi-  Brake  Company  and  the 
Morse  Chain  Company  (Ithaca,  N.Y.),  and  to  acquire  the  business  here- 
tofore conducted  by  the  Wcstinghouse  Brake  Company  relating  to  the 
manufacture  and  sale  of  Wcstinghouse  Morse  chains  and  parts  and  ap- 
pliances ajjpertaining  thereto.  . 
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Prices  of  Metals.  Chemicals,  &c. 

Copper —  Tuesday.  July  29. 

Price.  Inc.  Dec. 

Best  selected jierton  £112     0     0  £10     0  — 

Electro  wire  bars  ...           „  £125     0     0  7     0     0  — 

H.C.  wire,  basis    ...  per  lb.  Is.  4§d.  DUid.  — 

Sheet „  Is.  3id.  Ogd.  — 

Phosphor -hronze  Wire — 
Phosphor-bronze 

wire,  basis   per  lb.  Is.   7Jd.  O^d.  — 

Bras':  60/40— 

Rod, basis      per  lb.  Os.   lljd-  OJd.  — 

Sheet,  basis   „  Is.  2Jd.  OJd.  — 

Wire,  basis    „  Is.  2|a.  Old.  — 

Ptij  Iron — 

Cleveland  warrants  pertoii  £164     0     0  —  — 
Galvanised      steel 

wire,  basis     ,.  32  10     0  —         £3     0     0 

Lead  Pig — 

English 25     0     0  0     5     0  — 

Foreign  or  colonial              ,,  24     0     0  0     5     0  — 

rm— Ingot    ,,  268   10     0  12     5     0  — 

Wire,  basis    per  lb.  3s.  4tl.  13d.  — 

Salammoniac. — Percwt.80s.and75s.  I  Copper  Sulphate. — Per  ton  £45. 
6'MZ;)7iMr  (Flowers).- Per  ton  £20.      \  Boric    ^c«d  (Crystals).— Per   ton, 
„       (Roll  Brimstone).— Per  ton  I       £72. 

£19.  I  Carbon  Bisulphide. — Per  ton  £55. 

Sulphuric    Acid    (Pyrites,  168°).—  I  Sodium  Bichrmnate. — Per  lb.  lid. 

Per  ton,  £7  18s.  9d.  to  £8.  |  Sodium  Chlorale.~Ver  lb.  7d. 

Shellac. — 4003.    October  delivery  at  403s.  to  407s. 

Rubber. — Para  fine,  2s.  53d. ;  plantation  grades.  Is.  lid.  to  Is.  lljd.  lb. 

The  metal  prices  are  sup])lied  bv  the  British  Insulated  &  Helsby  Cables, 
Ltd., and  the  rubber  figures  by  W.T.  Henley's  Telegraph  Works  Company. 


Thirty-Seven  Years  A^o. 

fFrom  The  Elkctrician,  July  2  »,  I8^2.] 
Pkoposed  Electric  and  Gas  Exhibition. — Tin-  gas  companies  are 
moving  in  this  matter  with  some  energy.  It  is  stated  that  the  South 
Metropolitan  Gas  Company  and  the  Crystal  Palace  District  Gas  Company- 
have  promised  to  subscribe  £.500  and" £250  respectively  towaitls  a  guar- 
antee fund  to  defray  expenses.  It  is  also  probable  that  the  Gas  Institu- 
tion will  organise  a  committee  to  look  after  gas  interests. 

The  Bkush  Light  on  the  Tyne. — There  are  now  in  use  in  different 
works  on  the  Tyne  64  Brush  lamps,  distributed  as  follows  :  16  at  thi 
Palmer  Company's  engineering  works,  16  at  Messrs.  J.  Redhead  &  Com- 
pany's, South  Shields  ;  16  at  Messrs.  Bell  Brothers,  Low  Walker  ;  and 
16  at  Mcs.si-s.  Hawthorn's,  St.  Peter's.  In  addition  to  these,  we  believe 
that  Messrs.  A.  Leslie  &  Company,  of  Hebhuni,  are  also  to  light  their 
works  by  40  of  these  lamjjs. 

The  Elec'TRIC  Lkiht  and  the  War. — The  "Standard  ''  Alexandria 
correspondent,  telegraphing  im  the  23rd  inst.,  .says  :  "  The  electric  light 
has  been  established  at  Fort  Komel,  and  last  night  illuminated  the 
country  outside  the  walls  for  miles  round,  the  ])anoramic  effect  as  the 
light  swept  round  being  very  singular  and  striking."  The  same  eorre- 
sjiondent  reports  that  among  some  85  Europeans  and  native  (Jhristians 
and  Jews  who  had  been  brutally  tortured  and  murdered  at  Tanta  were 
two  English  telegraphists. 
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Notes. 


The  New  Patents  Bill. 

The  discu.ssion  on  Patents  which  was  held  last  week  at 
the  British  Scientific  Products  Exhibition  elicited  several 
points  that  are  worth  consideration  and  which  will  be  found 
given  in  some  detail  in  another  column.  Although  we  are 
quite  of  the  opinion  that  the  new  Bill  includes  provisions 
which  are  advantageous  and  places  the  patentee  in  a  better 
position,  we  still  feel  that  there  are  certain  points  requiring 
very  careful  consideration.  For  example,  the  "  licences  of 
right  "  are  by  no  means  an  unmixed  blessing.  There  are 
doubtless  people  who  hold  that,  in  the  public  interest,  it 
would  be  better  to  have  no  patents.  This,  however,  is 
altogether  a  mistaken  point  of  view.  An  invention  which  is 
not  patented  stands  a  very  small  chance  of  development, 
because  the  manufacturer  who  develops  it  has  no  protection 
for  the  work  involved  and  stands  the  chance  of  other  people 
stepping  in  as  soon  as  his  development  work,  which  has 
probably  cost  a  good  deal  of  time  and  money,  begins  to  be 
fruitful.  For  the  same  reason,  nothing  will  be  gained  by 
permitting  any  number  of  licences  for  a  given  invention.  In 
most  cases  the  first  licence  becomes  correspondingly  reduced 
in  value  as  subsequent  licences  are  granted.  Another  point 
about  these  licences,  as  stated  in  the  Bill,  is  that  if  the  patentee 
does  not  take  proceedings  to  stop  infringement  the  licencee 
may  do  so,  making  the  patentee  a  defendant,  and  it  is  bv  no 
means  clear  whether  a  patentee  might  not  be  very  seriously 
mvolved  by  such  proceedings.  A  good  deal  of  the  discussion 
turned  upon  the  question  of  renewal  fees.  There  is  no  doubt 
much  to  be  said  in  favour  of  our  system  of  renewal  fees 
provided  that  these  fees  are  not  too  heavy.  Lord  Moui.ton, 
who  was  in  the  Chair,  in  his  concluding  remarks  laid  great 
emphasis  on  the  fact  that  many  patents  are  worthless,  and 


therefore  it  is  better  to  have  renewal  fees  high  so  that  thev 
may  be  weeded  out.  We  disagree  with  this  view  ;  indeed,  that 
Lord  MouLTON  should  have  expressed  such  opinions  was  a 
little  unfortunate.  The  general  jjublic  already  does  not  look 
upon  the  inventor  with  a  very  friendly  eye.  It  must  be 
remembered  that  there  are  many  small  patents  which  may 
be  productive,  but  upon  which  the  fees  running  to  £100  are  a 
severe  tax  when  taken  in  conjunction  with  all  the  other 
costs  of  carrying  an  invention  through  to  a  successful  con- 
clusion. Suppose,  for  example,  that  the  turnover  from  a 
patent  is  £5,000,  and  that  5  per  cent,  royalty  is  received  by 
the  inventor  ;  this  merely  produces  £2.50,"  and  after  the 
official  fees  have  been  paid,  only  £150  remains  to  meet  al 
other  expenses.  The  view  may,  of  course,  be  taken  that 
patents  which  do  not  give  a  turnover  of  at  least  £20,000, 
should  not  be  encouraged,  but  we  think  this  is  a  mistake. 
There  is  a  good  deal  of  truth  in  the  statement  by  Mr.  Swin- 
burne that  the  inventor  is  popularly  regarded  merelv  as 
robbing  other  people  ;  yet,  as  he  remarked,  the  monopolv 
given  is  small  in  proportion  to  what  is  really  required  to, 
make  the  country  go  ahead.  We  do  not  suppose  that  the 
inventor  will  ever  get  a  proper  position  ir  this  countrv  untij 
these  erroneous  ideas  are  eradicated,  and  that,  we  fear,  will 
be  a  very  long  process. 


Wireless  Telegraph  Licences. 

It  is  announced  that  after  the  Parliamentary  recess  the 
Postmaster-General  will  introduce  a  Bill  for  the  purpose  of 
regulating  the  use  of  wireless  telegraph  apparatus.  According 
to  the  ••  Daily  Express  "  the  new  Bill  will  restrict  the  use  of 
wireless  telegraphy,  in  so  far  as  scientific  persons  and  amateurs 
are  concerned,  to  those  who  can  prove  that  their  experiments 
will  be  advantageous  to  naval,  military  and  commercial  ends. 
Even  then  the  licences,  in  the  majority  of  cases,  are  to  be 
restricted  to  the  reception  of  messages  only,  and  those  who 
have  permission  to  transmit  will  be  very  carefully  watched. 
"Whether  this  is  a  correct  forecast  we  do  not  know.  If  it  is, 
we  need  only  call  attention  to  the  absurdity  of  submitting 
proofs  that  possible  experiments  will  necessarily  be  to  the 
advantage  of  the  naval  and  military  authorities  and  of  com- 
mercial users.  In  our  opinion  it  is  distinctly  advantageous 
to  allow  receiving  stations  to  be  used  by  those  who  are 
interested  in  wireless  telegraphy.  Such  reception  in  these 
days  cannot  be  prevented,  and  therefore  it  is  much  better 
that  it  should  be  imder  reasonable  control.  Transmission  is 
another  matter,  but  providing  this  is  in  the  hands  of  persons 
of  repute  we  do  not  see  that  any  harm  can  come  from  the 
licencing  of  such  stations.  Those  who  possessed  licences 
before  the  war  are  well  aware  that  these  have  recently  been 
cancelled,  and  that  applications  for  new  licences  will  be 
considered  at  a  later  date  when  the  regulations  have  been 
drawn  up.  It  remains  to  be  seen  what  the  new  policy  will  be. 
Having  regard  to  this  preliminary  notice  we  suggest  that  all 
bodies  who  arc  interested  in  such  matters,  such  as  the  Wireless 
Section  of  the  Institution  of  Electrical  Engineers  and  the 
Wireless  Society  of  London,  if  this  is  still  in  existence,  \\i\\ 
do  well  to  come  together  and  to  bring  pressure  upon  the  .. 
authorities  to  adopt  a  policy  that  is  reasonable. 
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Electricity  in  Artisans'  Dwellings. 

With  the  advent  of  ambitious  housing  schemes,  the  supply 
of  electricity  to  artisans"  dwellings  is  a  matter  of  some  im- 
portance. The  problem  has  been  rendered  much  more  difficult 
during  recent  years  through  the  high  efficiency  of  the  metal 
lamp.  This  has  made  the  position  much  easier  for  the  con- 
sumer, but  more  difficult  for  the  supply  authorities  to  obtain 
a  reasonable  return  upon  their  investment  in  services.  In 
some  towns  a  considerable  study  has  been  made  of  this  subject, 
and  as  an  example  we  may  mention  Brighton.  In  another 
column  we  publish  an  article  by  Mr.  James  Cleary,  giving  the 
results  of  experience  there  gained.  This  experience  is  dis- 
tinctly encouraging.  We  gave  some  accomit  of  the  first  year's 
working  at  the  end  of  1915.  Nearly  five  years  have  now  been 
completed,  and  therefore  a  soimd  opinion  may  be  formed  upon 
the  results  obtained.  There  are  at  present  60  installations, 
with  a  total  of  -400  lights  on  15  house  services.  During  the  past 
five  years  the  revenue  has  steadily  increased,  and  now  averages 
£6  per  annum  for  each  house  service.  This  must  be  considered 
as  very  satisfactory  from  the  iinancial  point  of  view.  It  is  also 
interesting  to  learn  that  the  life  of  a  32-watt  lamp  has  been 
found  to  be  2,700  hours  and  the  40-watt  lamp  2,200  hours. 
The  original  scheme  was  based  on  the  assumption  that  each 
lamp  would  consume  10  kw. -hours  during  its  life,  but  actually 
the  consumption  has  been  foimd  to  be  88-6  kw. -hours.  With 
regard  to  services,  it  will  be  found  that  Mr.  Cleaey  prefers 
underground  cables,  and  looks  upon  overhead  construction  as 
a  makeshift.  We  are  not  at  all  sure  that  he  is  right  on  this 
point.  In  dealing  with  this  class  of  work,  overhead  wires  have 
been  used  very  extensively  on  the  Continent.  They  are  very 
easilv  erected  and  form  a  very  flexible  system.  We  do  not  see 
how  they  can  give  trouble  if  properly  erected,  and  we  can 
scarcely  think  that  they  would  be  so  jiopular  on  the  Continent 
if  they  were  seriously  at  fault.  We  shall  be  glad  to  hear  from 
other  engineers  who  have  adopted  special  systems  to  meet  the 
case  of  artisans'  dwellings,  and  particularly  from  those  who 
have  had  experience  in  overhead  work  for  this  purpose. 

One  Effect  of  the  New  Electricity  Bill. 

Ix  addition  to   the  specific  alterations  and  reforms  which 

will  follow  the  ElectricitA'  (Supply)  Bill   when  it  comes  into 

operation,  there  will  be  certain  influences  which  will  make 

material  modifications  in  the  whole  industry.     One  of  these 

will  be  permanently  to  develop  a  tendency  already  begun, 

namely,  for  the  technico-commercial  aspect  to  come  to  the 

fore.     In  the  early  days  of  the  industry  the  engineers,  quite 

properly,  ran  the  whole  show.     Dynamos  were  as  refractory 

as    mules,    Jobloekoft    '"  candles  "    were    given    to    winking 

wickedly,    and    conductors    conducted    to    most    illegitimate 

destinations.     It  was  a  one-man  business,  and  the  engineer 

was  the  ''  one."     But  when  sedate  turbines  and  trustworthy 

mains  came  along  and  the  whole  routine  became  stereotyped, 

the  commercial  aspect  gradually  became  the  nmre  exacting 

consideration.     Managers  came  into  prominence,  and  many  of 

the  engineers  themselves  donned  the  cloak  and  title.     At  the 

same  time,  .so  long  as  generating  stations  survived,  so  long 

would  the  technical  side  be  a  big  factor.     But  when  the  new 

scheme  gets  into  operation  and  the  generating  stations  begin 

to  be  converted  into  sub-.stations,  the  engineering  side  must 

perforce  subside  into  less  significance.     On  the  other  hand,  the 

commercial  and  busine.ss-getting  side  will  have  to  stir  with 

an  ever-increasing  activity.     "  A  cheap  and  abundant  supply  " 

has  been  promised  to  the  jmblic,  and  the  j)resent  undertakers 

will  be  the  immediate  purveyors.     Moreover,  there  will  be  the 

Commissioner  ever  on  the  alert  to  see  that  the  undertakers 

carry  out  this  obligation  to  the  fullest  extent  possible.     The 

undertakings  will,  in  fact,  become  merely  selling  organisations. 


The  talent  required  will  be  commercial  ability,  united,  of  course, 
with  the  technical.  For,  after  all,  there  w'll  be  plenty  of 
scope  for  technical  qualifications.  The  future  ])roblem  of 
selling  electricity  will  not  be  solved  merely  by  bagman 
persuasion.  It  will  consist  rather  in  providing  the  consumer 
with  more  and  more  efficient  and  eSective  apparatus,  and 
technical  experience  and  discrimination  will  here  be  the  all- 
important  factors.  The  future,  therefore,  shoidd  be  in  no 
way  discouraging  to  those  in  the  industry.  There  should  l)e 
much  greater  scope  for  individual  initiative — and,  what  is  by 
no  means  a  secondary  even  if  a  personal  consideration,  there 
will  be  justification  for  adequate  remuneration. 


Scientific  Lighting  and  Industrial  Efficiency. 

People  are  somewhat  apt  to  speak  of  industrial  efficiency 
in  general  terms,  without  reflecting  that  it  consists  mainly  in 
paying  close  attention  to  a  multitude  of  small  things,  and  in 
taking  the  infinite  pains  regarded,  according  to  one  definition, 
as  the  essence  of  genius.  In  his  lecture  before  the  British 
Scientific  Products  Exhibition  on  July  28,  Mr.  Gaster  drew 
attention  to  one  of  these  items — scientific  lighting —  on  which 
it  must  be  admitted  much  has  been  said  during  recent  years, 
but  which  is  still  often  vmaccountably  overlooked.  Mr. 
CtASTer  covered  more  or  less  familiar  ground  in  staking  out  a 
claim  for  good  illumination  on  the  basis  of  better  health, 
greater  freedom  from  accidents,  and  better  output.  These 
claims  are,  in  the  main,  admitted  by  enlightened  manu- 
facturers. It  must  in  justice  to  the  works  manager  be 
remembered  that  when  a  factory  is  working  on  top  speed, 
it  is  exceedingly  difficult  to  put  up  with  disorganisation  while 
the  lighting  is  being  overhauled.  Only  rarely  can  such  work 
be  executed  in  its  entirety  when  the  works  are  not  running, 
or  in  such  a  manner  as  to  cause  practically  no  disorganisation 
of  work.  This,  no  doubt,  explains  why  some  manufacturers 
turn  a  deaf  ear  to  suggestions  for  improvement.  But  there 
are  at  present  a  number  of  factories  which  are  passing  through 
a  temporary  period  of  slackness,  and  they  might  well  use  the 
opportunity  to  bring  their  lighting  up  to  date.  A  new  factory 
is,  of  course,  a  different  proposition.  Here  there  is  no  reason 
why  the  lighting  should  not  be  designed  once  and  for  all  on 
judicious  and  scientific  lines.  The  appeal  for  good  lighting 
on  the  ground  of  health  and  safety  is  one  which  should  find  a 
hearing  from  Government  Departments,  and  we  hope  that 
the  work  of  the  Departmental  Home  Office  Committee  will 
be  consummated  by  at  least  a  general  provision  requiring 
adecpiate  lighting  in  general  terms.  The  time  is  ripe  for  this 
step  and  it  should  be  willingly  received,  especially  in  view  of 
the  good  reception  that  has  apparently  been  accorded  to  thi^ 
relatively  detailed  "'  codes  "  of  industrial  lighting  ado)ited  by 
various  American  States.  To  our  mind,  however,  the  most 
interesting  point  is  the  relation  being  established  between 
improved  illiunination  and  output.  Common  sense  suggests 
that  obvious  errors  in  lighting  must  have  a  prejudicial  efiect. 
But  a  more  startling  result  is  that  apparently  reached  in  some 
recent  American  tests,  which  suggest  that  the  limit  of  illu- 
mination, beyond  which  any  advance  in  intensity  has  a 
relatively  small  effect  on  ease  of  working,  is  much  higher 
than  is  commonly  sup])osed.  Thus  an  increase  in  illumination 
from  t  foot-candles  (which  most  people  would  consider  already 
a  very  fair  illumination  for  most  kinds  of  work)  to  12  foot- 
candles  was  apparently  instrumental  in  causing  increases  in 
output  of  8  to  27  per  cent.  (Such  a  result  naturally  assumes 
that  workers  are  anxious  to  increase  their  output  !)  It  is 
admittedly  not  easy  to  arrange  a  full  trial  under  the  American 
conditions,  but  the  matter  certainly  deserves  much  closer 
attention  than  it  has  yet  received.  Incidentally  such  ex- 
periments   illustrate   the   difficulty   of    fixing   a   standard   of 
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illumination  for  difierent  classes  of  work,  and  the  British 
Home  Office  Committee  jjrobably  acted  wisely  in  confining 
themselves  in  the  first  instance  to  values  based  purely  on 
safety  and  convenience.  We  see  no  reason,  however,  why  a 
tentative  scale  of  minimum  working  illuminations  for  rough, 
moderate  and  fine  work  should  not  now  be  added  on  the 
understanding  that  they  are  not  final,  but  subject  to  revision 
according  to  the  experience  of  the  indiistries  concerned. 


British  Scientific  Products  Exhibition.— We  are  informed 
that  the  attendances  at  this  exhibition,  which  closed  on 
Tuesday,  have  been  extremely  gratifying  throughout  the 
month,  and  great  public  interest  has  been  evinced  in  the 
latest  applications  of  science  to  industry. 

Joint  Industrial  Councils. — A  directory  of  Joint  Standing 
Industrial  Councils,  Eeconstruction  Committees  and  Trade 
Boards  has  been  issued  by  the  Jlinistry  of  Labour.  It  gives 
the  membership  in  each  case  and  concludes  with  a  complete 
index.     The  information  so  given  should  certainly  be  useful. 

Institute  of  Metals. — The  autumn  meeting  will  take  place 
at  Sheffield  on  September  24th  and  25th.  This  is  the  first 
meeting  of  the  Institute  to  be  held  out  of  London  since  1913, 
when  the  members  met  in  Ghent.  A  large  and  inflaential 
Reception  Committee  has  been  appointed,  and  it  is  expected 
that  some  hundreds  of  engineers  and  metallurgists  from  all 
parts  of  the  world  will  take  part  in  the  proceedings,  which  will 
include  visits  to  several  famous  works. 

Electromagnetic  Theory  of  the  Telephone  Receiver.— A 

comprehensive  Paper,  by  Dr.  A.  E.  Kennelly  and  Mr.  H.  Nuki- 
yama,  on  the  above  subject  has  been  read  before  the  American 
Institute  of  Electrical  Engineers  in  J\larch  last,  and  is  now  Issued 
as  a  booklet  by  the  Research  Division  of  the  Electrical  Engineer- 
ing department  of  the  Massachusetts  Institute  of  Technology. 
The  Paper  is  mainly  mathematical,  and  does  not  lend  itself 
to  abstraction,  but  it  introduces  some  interesting  modifications 
in  the  theory  developed  by  the  authors  and  others  during  recent 
years,  taking  into  account  the  magnetomotive  force  produced 
by  the  vibration  of  the  diaphragm  in  the  permanent  magnetic 
field.  The  motional  power  is  derived  partly  from  the  testing 
alternating  current  and  partly  from  changes  in  j^ower  expended 
in  the  magnetic  circuit.  The  motional  ■  impedance  circle, 
derived  by  the  authors  to  explain  the  phenomena  in  the  tele- 
phone receiver,  may  therefore  also  be  regarded  as  a  power 
circle,  with  comjsonents  along  three  different  axes  of  refer- 
ence. 

Electrically-Heated  Boilers. — A  somewhat  unusual  problem 
is  discussed  in  a  recent  issue  of  the  "'  Schweizeriscke  Elektro- 
technische  Zeitshrift, "namely,  the  use  of  electric  heating  for 
steam-raising  boilers.  The  method  would  probably  only  applv 
in  exceptional  circumstances — for  example,  in  cases  where  coal 
IS  scarce  but  water-power  is  cheap.  It  ajipears  that  such 
conditions  prevail  in  some  wood  pulp  and  paper  factories  of  the 
far  North.  Narrow  tubes  of  insulating  material  containing 
water  are  vertically  arranged  so  as  to  communicate  with  the 
interior  of  the  boiler  at  the  upper  and  lower  ends  of  the  tubes. 
Current  is  passed  through  the  water  columns  enclosed  in  the 
tubes.  The  resistan^.e  is  relative]}^  high,  and  accordingly,  high 
voltage  alternating  P.D.  is  desirable,  three  phases  being  used. 
The  current  is  regulated  by  moving  the  electrodes  in  the  tubes. 
The  efficiency  of  the  boilers  is  said  to  exceed  95  per  cent.  One 
unit  produces  about  1-25  kg.  of  steam  at  6  to  8  atmos jiheres . 
Electric  steam  boilers  up  to  a  capacity  of  1,.500  kw.,  with 
voltages  of  supply  up  to  10,000  vcilt.s,  have  so  far  been 
designed. 

A  Scientific  Excursion  by  Hadfields,  Ltd.— On  Wednesday, 

July  30th,  a  visit  to  London  was  made  at  the  invitation  of 
Sir  Robert  Hadfield  by  a  party  of  1.50  visitors,  consisting  of 
members  of  the  board  of  directors  of  Hadfields,  Ltd.,  members 
of  the  staff,  managers,  foremen,  under-foremen,  leading  hands 
and  men  and  boys  of  the  various  de])artraents.     The  partv 


was  brought  up  by  special  train,  and  the  first  object  of  the  visit 
was  to  see  the  British  Scientific  Products  Exhibition,  after 
which  luncheon  was  supplied  in  the  Central  Hall.  The  visitors 
then  proceeded  to  the  Science  Museum,  South  Kensington, 
and  finally  went  round  Westminster  Abbey  before  returning 
to  Sheffield.  At  the  Exhibition  the  party  was  addressed  by 
Sir  Richard  Gregory,  chairman  of  the  Exhibition  Committee. 
An  interesting  pamphlet  was  issued  for  the  occasion  by  Sir 
Robert  Hadfield,  in  which  we  notice  "  a  word  to  the  boys  at 
Hadfields  "'  ;  in  this  the  boys  are  reminded  of  their  oppor- 
tunities, and  two  prizes  are  ofiered  to  the  bovs  writing  the  best 
accounts  of  what  they  noted  during  their  visit  to  London. 
Some  interesting  facts  are  also  given  in  regard  to  the  Science 
Museum  at  South  Kensington,  followed  by  some  notes  on 
invention  and  discovery.  Lastly,  some  remarks  are  made  on 
the  points  of  view  of  British  and  American  labour  with  regard 
to  the  encouragement  of  scientific  research,  discoveries  and 
inventions.  We  congratulate  Sir  Robert  Hadfield  on  the  idea 
of  a  works  visit  and  on  putting  into  print  sentiments  which 
will  no  doubt  be  helpful  to  the  vounger  men  and  bovs  at 
Hadfields,  Ltd. 


Obituary. 

We  regret  to  record  the  death  of  Mr.  Henry  H.^ndley  PridhaM 
PowLES.  which  took  place  on  July  27  at  a  nursing  home  in  London  after 
a  few  months'  ilhie.ss.  Mr.  Powles.  who  was  bom  at  Upper  Clapton. 
Middlesex,  on  Aug.  4,  1846,  was  educated  partly  at  private  schools  and 
partly  at  the  Ipswich  Grammar  School.  In  January.  1864.  he  was 
apprenticed  to  Messrs.  E.  R.  &  F.  Turner,  of  Ipswich,  and  served  his  time 
there  in  the  shops  and  in  the  drawing  office.  In  1869  he  went  as  improver 
and  engine  fitter  to  Messrs.  Ransomes,  Sims  &  Head,  but  in  1871  he 
returned  to  Messrs.  Turner's  works,  and  was  employed  in  the  drawing 
office  and  on  works  in  various  parts  of  the  country.  He  was  employed 
by  the  firm  as  a  draughtsman  from  1872  until  1876,  when  he  became 
head  draughtsman.  In  1890  he  went  to  London  as  mechanical  engineer 
to  the  Electrical  Standardising  and  Training  Institution  (Faraday 
House),  which  had  just  then  started  in  temporars-  premises  in  Adam- 
street,  .\delphi.  He  arranged  and  fitted  up  the  workshops  at  the  new 
premises  of  the  Institution  in  fharing-Cross-road,  and  remained  there 
until  January-,  1898,  when  he  joined  Sir  Alexander  Kennedy's  technical 
staff  as  assistant,  and  was  put  in  charge  of  the  drawina  office.  Mr. 
Powles  remained  as  an  assistant  to  Sir  Alexander  Kennedy  imtil  .January, 
1912,  .and  had  been.until  his  death,  retained  bvMessrs.  Kennedy  &  Donkin 
for  research  work  and  inspections.  During  1916  and  1917  he  was  em- 
ployed in  inspecting  constructional  work  and  plant  for  one  of  the  mimition 
factories.  In  the  years  1917  and  1918  he  did  extremely  usefid  work  on 
preparing  a  bibliography  of  all  works  connected  with  .subject  of  lubricants 
and  lubrication  for  the  Scientific  and  Industrial  Research  Department. 
The  work  that  he  did  in  this  connection  was  somewhat  strenuous  for 
his  years,  and  he  was,  perhaps,  over-conscientious  in  completing  the 
work  in  spite  of  failing  health.  He  was  known  by  a  large  body  of  engi- 
neers, especiallv  electrical  engineers,  who  passed  through  Faraday  House 
when  he  was  there  as  mechanical  engineer.  His  work  for  Sir  Alexander 
Kennedy  was  highly  valued,  and  his  sound  judgment  and  engineering 
experience  will  be  greatly  missed.  He  was  el-cted  an  Associate  Member 
of  the  Institution  of  Civil  Engineers  in  December.  1880.  and  a  fiill  member 
of  the  Institution  of  Alechanicnl  Engineers  in  1891.  Among  his  literary 
work  was  a  translation  of  H.  Haeder's  book  on  the  steam  engine.  Mr. 
Powles  was  responsible  during  the  last  seven  or  eight  years  for  the 
revision  and  enlargement  of  D.  K.  Clarke's  "  Mechanical  Engineer's 
Pocket  Book."  In  1905  he  prepared  a  valuable  work  on  the  "History 
and  Development  of  Steam  Boilers." 

We  also  resrret  to  record  the  death  of  Mr.  M.irk  Ruddle,  formerly 
city  electrical  engineer  of  Diiblin,  which  took  place  on  Sunday.  Bom  in 
Dublin,  he  was  articled  to  the  late  Mr.  George  Porte.  He  became 
engineer  and  manager  of  chemical  works  in  Portsmouth,  and  later  joined 
the  Bell  Telephone  Company.  The  New  York  directors  of  the  Edison 
Syndicate  appointed  him  one  of  their  engineers  when  they  started  in 
London,  and  the  first  system  of  underground  cables  was  laid  down  under 
his  direction.  He  .also  acted  as  engineer  to  the  syndicate  in  Manchester, 
returning  after  some  years  to  the  Metropolitan  Company.  He  returned 
to  Dublin  in  1891,  and  later  he  became  city  electrical  engineer,  a  position 
which  he  filled  until  his  resignation  at  the  betiinning  of  the  vear. 


Personal. 

Mr.  Charles  Aldington,  C.B.E..  has  been  appointed  general  manager 
of  the  Great  Western  Railway,  in  succession  to  the  late  Mr.  Frank  Potter. 

The  many  friends  of  Sir  Oliver  Lodge  feel  that  before  he  severs  his 
connection  with  Birmingham  something  should  be  done  to  testify  to 
the  esteem  that  is  felt  for  him  by  all  sections  of  the  community.  A 
representative  committee  ia  being  formed,  with  the  Vice-Cliancellor  of 
the  University  as  chai'man.  in  order  to  carr\-  out  the  arrangements. 
Although  Sir  Oliver  will  retire  from  the  Principalship  at  the  end  ofe 
.September,  he  will  not  be  leaving  Binningham  until  a  later  jieriod. 
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Weagant's  Anti-Static  Method  in  Wireless 

Telegraphy, 


(Concluded  from  p.  HI  ) 


The  Static  Tank. 

Since  the  two-loop  aerial  system  has  not  as  yet  sho\m  itself  capable 
of  sufficiently  differentiating  between  the  horizontally-moving  type 
of  static  and  the  signal  so  as  to  permit  reception  during  the  severest 
periods  of  signal  fading,  Mr.  Weagant  carried  on  a  series  of  scien- 
tific investigations  ^vith  a  three-aerial  arrangement,  in  which  the  two 
loops  of  the  previous  system  were  used  as  a  "  static  tank."  This 
system  made  possible  the  reception  of  signals  from  European  stations 
of  a  much  lower  order  of  power  than  that  employed  by  Carnarvon 
or  Xauen.  Although  many  times  during  the  summer  attempts  were 
made  to  copy  Eifiel  Tower,  France,  on  8,000  metres,  with  the  two- 
aerial  arrangement,  satisfactorj-  signals  were  obtained  only  during 
the  time  when  the  "  grinders  "  type  of  static  predommated.  When 
the  ■■  click  "  type  of  static  occurred  these  stations  could  not  be  read. 
As  a  proof  of  the  utility  of  the  three-aerial  system  a  particular  test 
was  made  through  static  disturbances  of  such  intensity  that  the 
signals  from  Eiffel  Tower  were  much  below  normal.  It  was  barely 
possible  to  determine  the  presence  of  signal  with  the  two-aerial 
arrangement,  but  with  the  three-aerial  arrangement  the  signal  was 
not  only  readable,  but  was  of  such  intensity  that  it  could  be  read 
with  the  telephones  removed  from  the  ear. 

The  static  tank  may  be  characterised  as  a  source  of  static  currents 
of  both  the  click  and  grinders  type  of  variable  frequency,  but  not  a 
fiource  of  wireless  telegraph  signals.  Hence,  static  currents  can  be 
withdrawn  from  the  static  tank  to  balance  out  the  static  currents 
in  a  third  receiving  aerial  associated  with  the  system  (which  picks  up 
both  static  and  signals)  retaining  only  the  signal  cun-ents.     Several 


first  half  osclllofion  in  first  oenol 

First  lio/f  osaUotion  in  second  aerial 


fiesultarrf 


'•^  ^-..'''--Second  naif  osallatlon  in  second  aerioi 

'  Second  half  osallofion  in  first  aerial 

Fig.  4. — Gkaphs  showixg  how  the  Weagant  Static  Tank 
Retains  "Clicks,"  a  Type  of  Static  which  is  AssiraiEa  to  be 
PKOP.iGATED  Horizontally  as  Electrom.\g>et;c  Waves. 


modifications  of  the  static  tank  are  possible,  but  the  one  about  to  lie 
described  has  proved  very  effective,  and  from  a  commercial  view- 
point is  thoroughly  practical  for  24-hour  transoceanic  reception. 

Referring  now  to  the  diagram,  Fig.  7,  it  will  be  obsened  that  \.\\o 
closed  circuit  loop  antennae,  each  of  which  are  3  miles  long  (for  the 
longer  wave  lengths)  arc  mounted  on  short  poles  and  connected  to 
the  primary  coils  of  a  goniometer  located  at  a  central  point  of  the 
antenna  system.  As  usual,  the  detecting  circuit  is  coupled  to  an 
intermediate  circuit  w-hich  embraces  the  rotating  coil  of  the  gonio- 
meter. Immediately  underneath  the  closed  circuit  loops  is  a  long 
low  horizontal  antenna  .-1-1,  6,000  ft.  long  (in  the  Lakewood  installa- 
tion) which,  through  the  medium  of  the  coils  L-\o  and  L-16  is  coupled 
to  the  intermediate  tuning  circuit,  which  circuit  also  includes  the 
rotating  coil  of  the  goniometer.  All  three  antennae  lie  m  the  same 
plane  and  are  preferably  pointed  in  the  direction  of  the  sending 
station. 

In  contrast  to  the  two-aerial  system  the  two  loops  in  this  arrange- 
ment are  used  to  build  up  the  static  currents  and  to  balance  out 
the  signal  currents.  The  two  loops  then  constitute  a  static  tank  in 
which  static  currents  of  any  desired  frequency  may  be  stored  up, 
so  to  speak,  for  balancing  purposes. 

The  long  low  horizontal  antenna  A-\  on  the  other  hand,  picks  up 
both  static  and  signals, 'and  its  primary  coils  L-15  and  />-16  also  act 
upon  the  detector  circuits.  By  effecting  proper  coulping  and  con- 
nections between  the  static  tank  and  the  receiving  aerials,  the  static 
currents  accumulating  in  the  static  tank  can  be  brought  into  oppo- 
site phase  with  the  static  currents  in  the  horizontal  antenna,  result- 
ing in  substantially  complete  annulment,  yet  retaining  the  full 
strength  of  signal. 


How  "  Clicks  "  and  "  Grinders  "  Accumulate  in  the 
Static  Tank. 
The  fact  that  the  static  tank  becomes  a  source  of  static  currents 
of  both  the  click  and  grinders  type  requires  some  explanation.  For 
it  would  appear  that  since  the  '"  clicks,"  which  have  been  classified 
as  a  type  of  static  that  is  propagated  horizontally,  would  be  neu- 
tralised as  are  the  signal  currents  when  the  goniometer  is  adjusted 
to  annul  signals.  The  static  tank,  however,  has  proved  to  be  a 
source  of  both  "  clicks  "  and  "  grinders,"  as  will  now  be  explained. 


,4  shows  the  wave  form  of  the  resulting  static  currents  in  the  Weagant 
static  tank  generated  by  "  clicks  "  when  the  loop  aerials  are  heavily 
damped  by  the  insertion  of  resistances.  B,  C,  D.  show  the  wave  form  of 
static  currents  generated  in  the  static  tank  by  horizontally  propagated 
"  clicks,"  as  the  angle  of  the  clicks  increase  in  respect  to  the  plane  of  the 
static  tank. 


Assume  the  reception  of  highly  damped  static  waves  from  left  to 
right  or  vice  versa  upon  two  loop  aerials  such  as  showTi  in  Fig.  7, 
giving  one-half  wave-length  separation  for  the  signal  wave  :  the 
static  wave  acts  first  upon  one  aerial  and  then  on  the  other,  with  the 
result  that  the  first  half -cycle  of  the  highly-damped  oscillation  in  the 
first  aerial  is  unopposed,  because  the  current  has  had  time  to  go 
through  a  complete  half -cycle,  before  the  wave  continues  its  motion 
and  affects  the  second  loop. 
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Fig.  6. — Reception  Curves  ok  the  Weaqant  Static  Tank  and  the 
Receiving  Aerial. 

Tlio  difference  between  the  areas  of  the  two  curves  shows  the  residue 
of  static,  which  is  practically  negligible. 

The  current  generated  in  the  second  loop  then  flows  back  to  the 
receiving  apparatus.  Further  consideration  shows  that  the  first 
half-oscillation  from  the  second  aerial  is  opposed  to  the  second  half- 
oscillation  from  the  first  aerial,  and  so  on  throughout  the  wave  train. 
But  because  the  oscillations  are  damped,  the  opposing  cycles  in  the 
first  and  second  loops  do  not  have  the  same  amplitude,  and  accord- 
ingly the  result  of  the  opposing  oscillations  is  not  zero,  as  sho^vn  in 
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Fig.'_4.  In  other  words,  useful  amounts  of  the  click  type  of  static  as 
well  as  the  grinders  type  are  retained  by  the  static  tank  and  may  be 
used  to  balancing  out  similar  static  currents  in  an  ordinary'  receiving 
aerial.  Still  better  results  are  secured  by  damping  heavily  the  loop 
antenna;  through  the  insertion  of  series  resistances  until  the  wave 
trains  due  to  static,  become  shorter  and  shorter  until  all  the  energy 
is  dissipated  in  the  first  half -cycle.  Under  these  conditions,  although 
the  loops  are  coupled  to  the  receiving  set  so  that  the  wireless  signal 
completely  cancels  out,  the  entire  static  current  remains,  resulting 
in  the  curve  A  shown  in  Fig.  6,  which  comprises  two  half-oscillations, 
both  in  the  same  direction. 

In  regaid  to  the  reception  of  the  clicks  propagated  at  an  angle  to 
the  planes  of  the  loops,  it  is  interesting  to  note  that  as  the  angle 
increases,  the  resulting  static  pulses  overlap,  as  shown  in  Fig.  5 
[B,  C,  li),  and  through  part-  of  the  azimuthal  angle  the  intensity  of 
the  oscillations  produced  by  static  vary  along  the  cosine  curve, 
spreading  out  somewhat  as  the  angle  increases.  If,  therefore,  this 
system  is  balanced  against  a  third  aerial,  the  curve  of  reception  of 
which  is  a  cosine  curve  and  both  signal  and  static  currents  are  flowing 
the  static  currents  due  to  the  click  type  of  static  will  oppose,  and  the 
residue  will  be  the  order  of  the  difference  between  the  dotted  curve 
shown  in  Fig.  6  and  the  cosine  curve  shown  in  the  solid  lines.  From 
this  it  is  apparent  that  a  very  large  order  of  reduction  is  possible, 
retaining  the  full  signal  strength  developed  by  the  third  aerial. 

The  "Whippet"  Static  Tank. 
In  order  that  the  static  tank  aerials  may  give  one-half  wave 
length  separation,  very  long  antennae,  up  to  6  miles  in  length,  are 
required  for  the  longer  waves  employed  in  wireless  communicatio.i 
from  continent  to  contment.  Offsetting  any  objection  which  might 
arise  on  this  score,  Mr.  Weagant  described  a  miniature  fomi  of 
static  tank  and  associated  receiving  aerial  capable  of  transoceanic 
recej>tion,  which  could  be  mounted  upon  the  speaker's  platform. 
The  arrangement,  shown  in  Fig.  8,  in  addition  to  acting  as  a  static 
tank,  serves  to  prove  that  electromagnetic  waves  while  m  transit  may 
be  considerably  distorted  from  their  initial  angle  in  respect  to  earth. 

In  brief,  a  horizontal  antenna  A-1,  25  ft.  in  length,  is  mounted  on  a 
"  tether"  arm  B,  which  may  be  rotated  around  its  vertical  axis  on 
the  pivot  P  and  placed  at  any  angle  in  respect  to  the  earth.  The 
horizontal  antenna  mounted  on  the  "  tether "  is  associated  elec- 
trically with  the  closed  circuit  loop  A-2  which  is  employed  as  a 
receiving  anterma.  The  "  tether  "  antenna  is  employed  as  a  static 
tank  ;  that  is,  it  may  be  made  a  source  of  static  currents,  but  not  a 
source  of  signal  currents.  The  loop,  on  the  other  hand,  is  a  source  of 
both  static  and  signal  currents  and  the  static  currents  therein  may 
therefore  be  opposed  to  those  in  the  "  tether  "  and  thus  be  annulled. 

In  point  of  explanation  of  the  phenomenon  of  the  pivoted  antenna  : 
It  has  been  believed  for  some  time  that  because  the  earth  is  not  a 
perfect  conductor,  the  wave  front  of  horizontally  propagated  wireless 
waves  may  not  be  strictly  vertical,  but  may  be  tipped  forward  or 
backward  at  an  angle  to  the  horizontal.  Weagant  was  the  first  to 
prove  this  in  practice,  for  he  found  that  by  tilting  the  antemia  A-1 
of  Fig.  8  at  various  angles  to  the  liorizontal  and  pointing  it  in  the 
proper  direction,  an  angle  can  be  found  \^hich  presumably  is  normal 
to  the  wave  front  of  the  signals,  and  at  which  the  antenna  will  not 
pick  up  signals  ;  but  it  continues  to  pick  up  static  which  was  to  be 
expected  on  the  assumed  theory  of  vertically  propagated  static  waves. 
The  "  tether  "  antenna  then  becomes  a  static  tank,  but  the  correct 
angle,  of  course,  must  be  found  for  each  transmitting  station  in 
order  that  the  tank  will  not  pick  up  the  signalling  wave. 

Mr.  Weagant  has  found  that  the  "  tether  "  antenna  determines 
the  angle  of  the  advancing  wave  with  remarkable  accuracy,  it  being 
possible  to  determine  the  position  for  minimum  signals  within  one  or 
two  degrees. 

To  illustrate  more  clearly  the  assumed  operation  of  the  "  tether  " 
antenna,  a  possible  direction  of  wireless  telegraph  waves  is  shown  by 
the  single  pointed  arrows  m  Fig.  8  ;  the  vertical  propagated  static 
waves  by  a  number  of  double-pointed  arrows.  When  the  ""  tether 
anetima  .1  is  adjusted  at  a  right  angle  to  the  actual  wave  front,  no 
E.M.F.s  will  be  mduced  therem.  The  static  waves,  however,  act 
upon  the  "'  tether "  antenna  and  induce  therein  E.M.F.s,  the 
frequency  of  which  can  be  adjusted  to  the  same  value  as  the  frequency 
of  the  static  currents  induced  in  the  receiving  loop  .1-2.  Since  the 
loop  antenna  .1-2  is  a  source  of  both  signal  and  static  currents,  the 
static  currents  of  the  ""  tether  "  antenna  .1-1  may  be  opposed  to  the 
static  currents  m  the  loop  .1  -2,  retaining  the  signal. 

The  two  antenna  in  Fig.  8  may  be,  of  course,  coupled  through 
the  agency  of  a  goniometer  to  obtaui  the  desired  static  balance.  The 
diagram  simply  shows  the  fundamental  coimections  of  the  circuit. 

It  is  to  be  noted  that  a  condenser  in  dotted  lines  is  connected 
across  the  tuning  elements  of  the  "  tether""  antenna.  This  is  the 
preferred  connection  for  average  working. 

Owing  to  tlie  very  small  length  of  the  "tether"  antenna  .4-1, 
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large  loading  inductances  must  be  inserted  iii  the  central  point  to 
obtain  resonance  «-ith  a  transmitter  operating  at  long  wave  lengths  ; 
and  an  eight-stage  amplifier  is  required  to  bring  the  signals  up  to 
practical  audibility.  It  is  interesting  to  note  that  with  an  amplifier 
of  such  capabilities,  when  properly  designed,  a  very  small  loop  .4-2 
will  give  readable  signals  from  high-power  stations  several  thousand 
miles  distant 


telegraphy  can  now  be  carried  on  free  from  interruptions  due  to 
static  of  any  kuid  whatsoever  except  local  lightning.  This  cannot 
always  be  neutralised,  but  since  the  cables  are  also  interrupted  by 
this  latter  cause,  it  follows  that  a  continuity  of  communication  equal 
to  that  of  cable  operation  is  now  possible  by  radio  telegraphy,  while 
the  latter  has  the  great  advantage  of  cheapness  and  greater  speed 
of  operation.     For  many  yeare  attempts  to  work  autojjiatic  high 


Fig.  8. — Diagram  of  the  Weagant  "  Whippet  "  Static  Tank. 


By  the  use  of  multi-stage  valve  amplifiers  to  bring  the  incoming 
signals  to  audibility,  such  small  antennae  are  perfectly  feasible  for 
the  reception  of  radio  telegraphic  signals  over  great  distances,  and  it 
is  quite  possible  that  they  will  be  emploj-ed  in  commercial  practice. 

Mr.  Weagant  stated  that  with  this  arrangement  transatlantic  radio 


speed  radio  telegraphy  have  been  made,  but  they  have  been  success- 
ful only  when  static  was  absent.  It  is  therefore  evident  that  use 
can  now  be  made  of  this  method  of  working  to  a  very  great  extent, 
thereby  greatly  increasing  the  number  of  messages  which  can  be 
handled  over  a  given  circuit. 


TraniA^ays  and  Light  Rail^vays  Association. 

Annual  Meeting   and  Conference. 

(Concluded  from  p.  11.5) 


Post-War  Problems.* 

Bj-    H.    ENGLAND. 

When  I  found  myself  confronted  with  the  actual  work  in  con- 
nection with  this  Paper,  I  wrote  to  a  few  of  my  personal  friends, 
asked  for  their  assistance,  and  requested  them  to  tell  me  which  were 
the  most  pressing  and  important  problems  they  now  have  to  face. 
With  one  voice,  pen  or  typewriter  they  replied  "  Finance,"  and, 
although  there  are  many  problems,  they  are  all  subsidiary' to  the  one 
great  ovenvhelmuig  consideration  of  how  to  make  ends  meet  and 
keep  the  various  undertakings  up  to  concert  pitch. 
Pkoblem  I. — Finance. 

Now,  gentlemen,  we  have  to  find  a  way  to  so  adjust  affaire  that 
tramway  revenues  shall  be  sufficient  to  enable  operators  to  pay  wages, 
purchase  materials  for  daily  use,  and  to  leave  a  margin  to  pay  a  fair 
return  on  the  capital  invested  in  the  undertaking,  and  also  accu- 
mulate a  renewals  or  reserve  fund  to  replace  the  wastmg  assets  at  the 
end  of  their  lives.  Income  is,  therefore,  our  first  consideration  at 
the  moment,  and  we  are  up  against  a  grave  diificulty.  The  revenue 
of  a  tramway  can  be  increased  in  two  ways  :  Firstly  by  charging 
each  passenger  a  higher  fare,  and,  secondly,  by  carrying  a  greater 
number  of  passengers. 

Perhaps  the  real  fact  of  the  matter  is  that  the  Government, 
as  represented  by  the  Board  of  Trade,  is  the  stumblmg  block,  and  our 
remedy  is  against  the  Board  of  Trade,  and  we  should  not  blame  the 
consumer  at  this  stage,  because  in  most  instances  the  public  have 
readily  a.ssentcd  to  an  increased  charge,  recognising  the  impossibility 
of  having  the  same  facilities  at  the  j)re-war  price. 

Our  difficulty  is  to  find  a  way  of  making  the  Government  depart- 
ment see  reason,  and  to  grant  us  relief  before  our  undertakings  get 
into  a  state  of  disrepair  and  inefficiency. 

Company  o\raed  undertakings  arc  in  a  different  category  from 
Corporation  tramways  in  this  respect,  but  it  cannot  be  good  for  the 
town  or  the  State  to  have  rate-aided  tramways,  and  the  only  sound 
and  lasting  method  is  to  conduct  a  trading  concern  on  a  strict 
financial  and  self-supporting  basis. 

It  really  comes  to  this — we  must  have  a  sufficient  income,  and,  in 
my  opinion,  the  only  way  to  obtain  the  revenue  is  to  charge  each 
passenger  the  sura  it  costs  to  carry  him  the  distance  he  travels.  This 
cost  is,  of  course,  made  up  of  working  exjxinses,  depreciation  and 
capital  charges. 

*  Abstract. 


Why  we  should  be  restricted  to  such  absui-d  fare  limits  at  this  day 
I  caiuiot  see,  because  the  public  are  fully  able  to  take  care  of  them- 
selves, and  if  we  foolishly  demand  an  exorbitant  fare  our  business 
will  disappear,  and  our  last  state  would  be  worse  than  the  present. 
There  is  an  economic  limit  to  fares  chargeable  on  a  tramway,  and  as 
soon  as  that  limit  is  exceeded  away  goes  the  business. 

Whilst  speaking  of  fares,  I  think  I  should  mention  for  your  con- 
sideration the  advisability  of  demanding  powers  to  charge  higher 
fares  on  Sundays,  Bank  Holidays,  gala  days,  race  meetmgs  and  special 
occasions.  We  are  called  upon  to  pay  higher  wages  on  these  days, 
it  costs  more  to  give  the  service,  and  we  are  entitled  to  mcrease  our 
charges.  Not  only  so,  but  the  great  bulk  of  the  traffic  on  these  days 
is  purely  pleasure,  as  distmguished  from  commercial  traffic,  and  it 
cannot  be  argued  that  a  higher  fare  would  be  in  any  way  a  restraint 
on  trade. 

Again,  there  is  that  bugbear  of  workmen's  fares.  Surely  it  is  high 
time  that  anomaly  was  swept  away.  The  so-called  workuig  classes 
are  now  drawing  more  cash  per  week  than  the  middle  classes,  or  even 
many  professional  men  ;  but  who  can  expect  a  change  of  this  kind 
when  vote  catching  politicians  rule  the  destinies  of  the  coimtry  and 
expediency  supplants  justice  ? 

Well,  gentlemen,  I  commenced  by  saying  that  tramway  revenues 
can  only  be  increased  by  two  methods — viz.,  by  raismg  fares  or  by 
carrying  more  passengers.  I  have  dealt  with  the  fare  question,  and 
I  have  very  little  to  say  about  the  alternative.  Look  at  the  published 
records  of  tramways,  and  it  is  demonstrated  that  the  great  majority 
of  systems  are  full  to  capacity,  and  it  is  a  vain  hope  to  look  for  relief 
from  additional  passengers.  I  make  that  statement  hi  a  general 
sense,  because  what  may  be  true  of  the  many  may  be  untrue  of  the 
few.  Still,  practical  men  know  full  well  that  the  net  result  on  most 
systems,  if  additional  passengers  involve  a  greater  number  of  cars 
in  service,  will  be  adverse. 

We  now  come  to  the  other  side  of  the  ledger,  and  one  is  at  a  loss 
to  decide  where  to  begin.  There  is  so  much  to  say  on  the  labour 
question  and  on  the  subject  of  wages  that  it  is  hopeless  in  the  limits 
of  this  Pai)er  to  try  to  write  even  a  portion  of  what  could  be  written 
on  this  thorny  subject. 

As  regards  materials,  the  position  ij  chaotic.  We  are  paying  any 
prices  asked  by  the  manufacturers,  and  even  then  have  difficulty  m 
obtaining  deliveries.  I  am  tempted  to  ask  whether  we  cannot  do 
a  great  deal  more  to  help  ourselves  in  this  matter.  Surely  a  way 
can  be  found  to  standardise  the  bulk  of  our  daily  stores,  and  to  buy 
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•on  a  co-operative  basis.  Things  have  come  to  such  a  pass  that  we 
juust  put  aside  all  our  little  preferences  and  prejudices. 

Let  us  encourage  brains  and  inventiveness  by  all  means,  but  set 
up  a  standing  committee  to  consider  and  decide  upon  suggested 
improvements  to  standardised  articles,  but  keep  them  standardised, 
embodying  all  the  improvements  that  are  discovered  from  time  to 
time. 

By  co-©perative  buying  I  mean  to  suggest  that  we,  a  body  of 
organisers,  should  be  able  to  devLse  an  organisation  to  collect  data 
of  all  materials  in  use  on  our  tramways  and  to  place  bulk  orders  with 
manufacturers. 

To  illustrate  my  meaning,  take  gear  wheels  as  an  instance.  I  take 
it  that  no  manager  would  have  any  objection  to  stating  now  how 
many  gear  wheels  of  a  certain  class  he  would  want  for  next  year. 
His  sole  object  is  to  get  the  best  quality  gear  wheel  at  the  lowest 
market  price,  and  the  only  way  to  do  this  is  for  a  manufacturer  to 
be  employed  as  constantly  as  possible  on  a  particular  type  of  gear. 
Why  cannot  this  be  done  ?  By  organisation  bulk  order's  can  be 
placed,  not  only  for  gears,  but  almost  aU  the  material  we  use,  and 
we  should  benefit  by  quality,  workmanship  and  price,  and  the  manu- 
facturer by  increased  output  and  economy  of  production. 

My  next  point  in  the  finance  problem  is  depreciation,  renewals  or 
reserves — designate  them  as  you  wUl.  In  1900  and  subsequent 
years,  when  electric  tramways  were  being  installed  at  a  rapid  rate, 
renewal  funds  were  calculated  and  set  aside  on  the  basis  of  prices  then 
prevailing. 

The  funds  have  accumulated,  and  now,  when  renewals  beckon  to 
us  like  a  spectre,  \\e  are  horrified  to  find  that  the  cash  available  is 
■about  150  per  cent,  less  than  will  be  required  to  renew  our  wasting 
assets  at  prices  now  current.  The  only  solution  of  this  problem  is  to 
eannark  every  possible  penny  for  renewals,  and  any  balance  will 
have  to  come  out  of  revenue.  Not  a  cheerful  or  encouraging  pro- 
spect, especially  for  those  undertakings  that  have  patiently  bonie 
the  lean  years  building  up  and  making  traffic,  and  now  to  find  that 
present-day  revenue  must  bear  costs  that  no  man  could  have  foreseen. 

There  is  another  disagreeable  item  in  connection  with  reserve  or 
renewal  funds  that  are  invested  in  securities.  Almost  all  securities 
have  depreciated,  and  it  is  apparent  that  when  we  have  to  realise 
to  enable  work  to  be  undertaken  we  shall  get  back  much  less  than 
we  put  in,  so  that  we  seem  to  be  hit  on  all  sides.  .^ 

Problem  No.  2. — Rolling  Stock. 
The  problem  here  four  your  consideration  is  the  one  often  dis- 
cussed, but  recently  with  gathering  force — viz.,  is  the  design  of  the 
cars  we  now  use  the  right  one,  and  are  the  materials  the  best  for  the 
pui-pose  ?  We  seem  to  be  committed  to  ugly,  unwieldy  double- 
deck  tramcars,  and  I  am  afraid  the  time  has  gone  by  when  any  radical 
alteration  wUl  be  mads  on  systems  now  in  operation. 

The  only  thing  that  can  be  said  in  favour  of  the  cars  at  present 
in  use  is  the  seating  capacity  ;  but  many  objections  can  be  raised  to 
their  use,  the  chief  being  excessive  weight,  time  taken  m  loading 
and  unloading,  difficulty  of  fare  collection,  and  so  on. 

Excessive  weight  per  axle  not  only  means  large  maintenance  costs 
of  cars,  but  it  also  carries  with  it  heavy  mauitenance  cost  of  track, 
and,  as  these  are  the  two  chief  items  in  the  repair  bill  of  a  tramway 
imdertaking,  we  cannot  pay  too  much  attention  to  them.  Nobody 
will  contradict  the  statement  that  cars  fitted  with  roof  covers  are  the 
acme  of  ugliness,  nor  will  they  seek  to  deny  that  they  are  ungodly 
current  gluttons  and  voracious  enemies  of  rails. 

The  question  is,  are  we  on  the  right  lines  regarding  cars,  and  is  it 
too  late  to  make  a  change  if  a  change  is  found  to  be  desirable  ?  I 
really  thuik  this  matter  should  be  fully  investigated,  and  we  ought 
not  to  go  on  blindly  buying  cars  of  this  pattern  simply  because  the 
other  fellow  does  it. 

One  thing  is  certaiir — the  design  of  cars  should  be  simplified  ;  a 
freer  use  should  be  made  of  steel  and  malleable  iron,  and  the  use  of 
wooden  comer  posts  and  intermediate  pillars,  which  m  many  cases 
require  renewal  in -a  few  years'  tune  owing  to  dry  rot,  &c.,  should  be 
stopped.  We  should  elimii>ate  all  brass  work,  gold  leaf  and  fancy 
stunts  of  that  description.  The  plainer  the  interior  of  a  car  can  be 
made  the  better  from  the  upkeep  point  of  view  and  also  the  health 
of  the  passengcre. 

Car  equipments  should  give  ample  clearances.  Ecjuipments  are 
on  the  market  to-day  that  only  give  a  clearance  of  from  2  in.  to  3  in. 
between  the  raU  head  and  the  bottom  of  the  gear  case.  This  is  not 
sufficient,  and  if  we  are  to  get  the  best  out  of  our  tyres  and  gear  cases, 
equi])ments  must  be  designed  to  give  much  better  clearances. 

The  present  springing  of  cars  is  faulty.  It  is  a  sure  indication 
that  this  is  a  recognised  fault  when  one  finds  managei-s  all  over  the 
country  experimentijig  and  trj'ing  dodges  to  improve  springmg. 

Problem  No.  3. — M.4Inten.\nce  of  Roafs. 
Under  present  traffic  conditions,  the  abnormal  growth  of  heavy 
motor  traffic,  and  general  wear  and  tear  of  wheeled  traffic,  the 


ujjkeep  of  the  pavmg  between  tramway  tracks  and  on  the  18  in. 
margins  has  become  a  terrible  tax  on  all  tramways. 

Unfortunately,  the  paving  is  not  the  sum  total  of  the  damage,  the 
concrete  foundations  of  tramways  also  suffer  severely.  I  have 
noticed,  particularly  m  places  where  the  concrete  foundation  only 
extends  to  the  width  of  that  portion  of  the  road  maintainable  by 
the  tramways,  that  in  innumerable  instances  the  concrete  has  broken 
longitudinally  with  the  rail,  and — in  my  opinion — this  damage  is 
caused  by  the  passage  of  heavy  vehicles  on  the  unsupported  portion 
of  the  concrete. 

In  places  where  the  whole  width  of  the  road,  from  kerb  to  kerb, 
is  concreted,  such  cracks  are  not  often  found  ;  but  I  cannot  suggest 
any  solution  to  this  problem,  unless  the  local  uathorities  can  be 
persuaded  to  excavate  and  concrete  their  roads  when  the  rails  and 
road  bed  of  tramways  are  due  for  renewal. 

Is  it  possible  for  us  to  get  any  relief  regarding  maintenance  of 
road  surfaces  ?  We  have  discussed  this  matter  from  time  to  time 
without  attemptmg  to  press  it  home,  but  conditions  are  daily 
becommg  worse,  because  of  the  great  increase  of  heavy  vehicles,  and 
road  maintenance  is  growing  by  leaps  and  bounds,  and  why  we  as 
tramway  operators  should  bear  the  entire  cost  of  maintaining  road 
surfaces  which  we  do  not  use  I  cannot  imagine. 

Problem  No.  4. — ^Motor  Buses. 

Motor  buses  have  forged  ahead  during  recent  years,  and  I  am 
wondering  what  their  future  is  in  relation  to  the  passenger-carrjnng 
industry  in  this  country. 

Many  wild  statements  are  made  by  out-and-out  motor  bus  advo- 
cates, but  it  is  certain  the  motor  bus  is  rapidly  gaining  a  place  that 
many  people  a  few  years  ago  thought  unlikely. 

It  is  difficult  to  free  one's  mind  entirely  from  the  traffic  conditions 
of  London  and  apply  one's  judgment  solely  to  the  conditions  we  have 
to  meet  daily  in  the  provuices  ;  but  I  have  tried  to  do  this,  and  have 
come  to  the  conclusion  that  motor  buses  in  provincial  towns  cannot 
compete  successfully  with  tramcars  for  haudlmg  dense  rushes  of 
traffic  ;  but  m  the  future  tramway  tracks  will  not  be  laid  into  urban 
and  country  districts  serving  comparatively  sparse  populations,  and 
in  such  districts  the  motor  bus  is  vmdoubtedly  the  vehicle  of  the 
future. 

The  cost  of  carrying  a  passenger  is  the  measure  of  economy  as 
between  buses  and  tramcars.  By  cost  I  mean  all  charges,  operating, 
capital  and  renewals,  and  there  is  a  wide  margin  at  present  in  favour 
of  cars  under  provincial  conditions. 

Th3  question  of  road  maintenance — or  rather  of  road  adaptation 
and  maintenance — is  throttling  the  motor  bus  business  at  present, 
and  imtU  this  question  is  settled  on  a  national  basis  the  motor  bus 
wUl  not  takj  its  rightful  place  as  a  passenger  carrying  vehicle  in  this 
country. 

Of  late  most  exorbitant  demands  have  been  made  by  road  autho- 
rities on  bus  owners  and  operators,  and  the  matter  has  gone  to  such 
a  pitch  that  somethmg  wUl  have  to  be  done,  and  done  quickly,  to 
decide  this  question.  Corporations  are  agreeing  to  pay  road  autho- 
rities a  round  sum  for  road  adaptation,  and  a  contribution  per  bus 
mUe  for  road  maintenance.  One  company  of  which  1  have  know- 
ledge is  paymg  the  ridiculous  sum  of  3d.  per  bus-mile  for  road 
maintenance  charges,  and  Corporations  have  even  made  an  offer 
of  such  a  sum  as  £700  per  mUe  towards  road  adaptation. 

A  company  which  is  subject  to  the  whim  of  licensing  authorities 
is  obviously  not  m  a  position  to  pay  dovm  a  lump  sum  for  adaptation, 
even  if  such  a  charge  were  fair  and  reasonable  ;  but  unless  a  com- 
pany is  agreeable  to  pay  a  contribution  for  road  maintenance  I  think 
they  wUl  have  great  difficulty  in  gettmg  licences. 

This  is  a  national  question,  and  one  that  should  not  be  left  to  every 
small  road  authority  to  meddle  with. 

If  «e  have  to  pay  a  contribution  for  road  maintenance,  let  every- 
body pay  alUvC  ;  but  I  do  think  it  most  imfair  to  compel  passenger- 
carrying  vehicles  to  contribute  and  leave  trade  vehicles  of  double  the 
weight  and  of  equal  speed  absolutely  free  of  all  charges. 

L'nless  you  are  gouig  to  mtroduce  the  old  tum-pike  gate  and  toU 
bar,  1  think  it  is  illogical  to  make  any  chai'ge  on  a  jwrticular  class 
of  vehicle,  and  the  roads  should  be  put  in  a  condition  fit  to  carrj' 
present-day  traffic,  which  of  course  includes  motor  buses,  and  no 
charge  \\hatever  should  be  made. 

Problem  No.  5. — Housrao. 

I  do  not  mean  the  housuig  of  our  workpeople,  although  that  is  a 
matter  ui  some  localities  that  causes  us  much  annoyance  and  diffi- 
culty ;  but  I  refer  to  the  housmg  and  town  planning  schemes  many 
local  authorities  arc  now  considering.  Tramways  are  requii-ed,  and 
as  many  of  the  housuig  sites  are  some  distance  from  the  centres  of 
the  towns,  some  means  w  Ul  have  to  be  found  to  ser%e  the  people 
who  will  reside  in  the  houses.     Extensions  of  tramwaj-s  at  to-day's 
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prices  are  unthinkable,  unless  assistance  is  afforded  by  the  autho- 
rities, and  even  then,  in  the  present  uiisettled  state  of  affairs  in  the 
traction  world,  I  question  much  whether  any  company  is  warranted 
in  sinking  money  to  meet  demands  which  in  aU  likelihood  cannot 
yield  an  adequate  return  for  some  years  on  the  capital  it  will  be 
necessary  to  exjiend. 

The  efforts  of  companies  have  of  recent  years  been  sterilised 
because  of  the  powers  of  purehase  which  may  be  exercised  by  local 
authorities,  and  in  many  cases  the  period  at  which  local  authorities 
are  empowered  to  purchase  is  drawing  near,  so  that  it  is  quite 
impossible  for  any  company  to  put  down  new  lines  unless  assured 
of  an  immediate  return. 

A  Coi-poration  tramways  department  would  be  affected  rather 
differently  by  the  various  town  planning  schemes  ;  but  even  Cor- 
porations'will  have  to  step  warily,  otherwise  the  department  will  find 
itself  operating  a  considerable  mileage  of  tramways  at  a  loss. 

I  assume  care  will  be  taken  that,  whenever  sites  are  laid  out  for 
new  buildings,  roads  will  be  made  wide  enough  to  give  a  high  speed 
tramway  track  free  from  other  trafiiG,  and  on  these  luies  the  future 
development  of  tramways  in  this  country  -vviU  depend.  We  have 
sacrificed  speed,  and  have  made  what  are  virtually  street  railways 
into  a  hybrid  between  a  hackney  carriage  and  a  private  brougham. 
We  stop  our  care  at  every  street  comer,  and  even  then  get  complaints 
that  the  wife  of  a  town  councillor  has  to  carry  her  parcels  20  yds. 
from  the  car  to  her  door  step. 

The  time  has  come  when  this  sort  of  thing  shotild  be  stopped,  and 
our  tramways  should  take  their  rightful  place  in  the  traction  world, 
and  be  regarded  as  high-speed  street  railways,  leaving  the  finicking 
door  to  door  traffic  to  a  different  class  of  vehicle  entirely. 

Problem  No.  6. — To  Provide  Useful  and  Remunerative  Em- 

PLOYSIEST     for      DISABLED     DEMOBILISED     MeN     AUD     SpARE 

Hakds. 

On  some  systems  the  task  of  finding  suitable  work  for  disabled 
men  has  proved  verj'  serious.  It  is  bad  for  the  job  generally  to 
have  a  man  who  is  regarded  as  a  pensioner,  and  who  is  not  doing 
his  ""  whack,"  on  the  premises,  and  unless  work  of  a  suitable  nature 
can  be  fomid  for  such  a  man,  I  think  it  would  be  almost  better  to 
allow  him  a  sum,  if  there  is  any  moral  obligation  so  to  do,  and  tell 
him  to  stay  away. 

Many  undertakings  have  a  sufficiently  serious  problem  to  solve 
regarding  spare  men,  particularly  places  catering  for  a  seasonal 
traffic  or  where  the  traffic  is  irregular  and  fluctuating. 

This  is  one  of  the  problems  brought  about  by  the  last  wages  settle- 
ment, and  it  is  the  general  opinion  of  most  of  the  managers  with 
whom  I  have  come  in  contact  that  there  is  not  sufficient  elasticity 
considering  the  peculiar  nature  of  tramway  employment.  If  public 
demands  are  to  be  met,  we  must  run  our  cars  regularly  and  on  time, 
and  to  ensure  that  this  is  done  we  must  have  available  a  percentage 
of  men  to  imderstudy  those  who  may  be  sick  or  idle,  or  who  have 
missed  their  duty  because  of  other  reasons. 

'"  Made  "  work  pays  nobodj',  and  in  very  few  instances  has  it 
been  found  possible  to  provide  suitable  work  of  a  remunerative 
character  for  men  who  are  not  required  to  drive  or  conduct,  but  who 
have  to  be  paid. 

Problem  No.  7. — Skilled  and  Unskilled  Labour. 
The  tendency  of  the  day  is  for  unskilled  labour  to  demand  and 
obtain  the  same  rates  of  pay  as  skilled  labour,  and  if  this  is  to  con- 
tinue I  wonder  what  the  result  will  be  m  the  future.  Are  we  to 
denude  the  country  of  skilled  craftsmen  ?  Pically,  that  is  where 
the  present-day  development  will  lead,  and  I  cannot  thmk  the  peril 
of  this  is  realised  by  those  who  have  so  freely  granted  the  extor- 
tionate demands  of  unskilled  labour.  There  is  no  incentive  for  any 
youth  to  stick  to  a  particular  trade  and  to  make  himself  an  efficient 
and  capable  craftsman,  and  in  days  to  come  we  shall  have  a  race  of 
handy-men,  jacks  of  all  trades,  incapable  of  doing  a  first-class  job 
in  any  particular  calluig. 

Problem  No.  8.— Peak  Loads. 

Cannot  some  effective  steps  be  taken  to  flatten  our  peak  loads  ? 
During  the  war  an  effort  was  made  in  this  direction,  but  the  response 
of  labour  was  negative.  It  means  so  much  on  a  busy  system  to 
spread  the  peak  load  rush  over  a  wider  period,  and  the  advantages 
to  the  public  are  so  patent  that  one  would  have  thought  the  proposal 
would  have  met  with  immediate  acceptance.  As  the  better  dis- 
tribution of  traffic  not  only  means  improved  facilities  for  the  public, 
but  also  a  marked  saving  in  the  wear  and  tear  of  rolling  stock, 
economy  in  the  generation  of  electric  energy,  and  to  some  extent 
diminution  of  split  turns,  a  further  effort  should  be  made  to  stagger 
the  hours  of  commencing  and  finishing  work. 

In  conclusion,  the  author  mentions  a  number  of  other  problems, 
and  emphasises  the  need  for  adequate  publicity. 


DISCUSSION'. 
Mr.  E.  H.  Edwaedes  agreed  that  the  case  for  an  increase  of  fares  at 
present  was  not  too  rosy,  but  it  was  a  serious  matter  as  to  what  was  going 
to  happen  during  the  next  few  years.  Propaganda  was  one  way  of 
dealing  with  the  problem.  Standardisation  of  plant  and  material,  which 
was  referred  to  in  the  Paper,  had  been  tackled  by  the  tramway  autho- 
rities in  a  veiy  slovenly  wa}%  and  he  believed  lie  was  right  in  saying 
that,  except  as  regards  overhead  equipment,  they  were  very  little  better 
off  in  the  matter  of  standardisation  of  plant  and  material  than  they  were 
10  years  ago.  A  resolution  from  the  conference  to  the  new  Council  to 
tackle  the  question  might  be  of  service.  He  did  not  altogether  agree 
with  the  axithor  as  to  the  size  of  tramcars.  A  good  deal,  of  course,- 
dependcd  upon  the  system  ;  but  it  seemed  to  him  tliat  tramcars  of  large 
seating  capacity  were  the  thing  they  ought  to  be  looking  for,  owing  to  the 
fact  that  the  labour  cost  per  passenger  was  less.  He  believed  they  all 
knew  his  views  as  to  beautifying  tramcars,  and  he  was  convinced  that 
before  long  they  would  all  come  to  the  same  views  that  he  had  expressed 
for  some  years,  that  aU  heavy  mouldings  and  the  like  could  be  dispensed 
with,  and  a  large  sum  of  money  saved.  As  regards  gear  cases,  it  was  the 
fact  that  on  many  systems  the  gear  cases  were  only  IJin.  or  2  in.  from 
the  rail  head,  owing  to  the  state  of  the  paving.  In  other  cases  there  was 
great  difficulty  in  being  able  to  keep  the  gear  cases  on  ;  he  himself 
had  none,  and  he  was  coming  to  the  conclusion  that,  whereas  a  gear  case 
cost  about  £9  and  lasted  only  a  very  short  time  if  the  track  was  not  in 
good  condition,  whilst  a  gear  wheel  cost  about  the  same  amount  of  monev, 
it  was  almost  best  to  do  without  gear  cases  altogether. 

Mr.  W.  V.  Edwards  pointed  out  that,  whilst  it  was  true  there  was 
a  Standardisation  Committee  of  the  Association,  it  seemed  to  him  that 
they  were  inclined  to  favour  the  manufacturers  instead  of  the  operatore 
in  connection  with  car  wheels.  A  new  centre  had  just  been  fixed,  and  he 
would  like  to  know  the  thickness  of  the  tyre  that  would  have  to  be 
scrapped  with  this  new  centre.  It  seemed  to  him  that  a  much  greater 
thickness  would  have  to  be  scrapped  with  the  worn  out  tyre  than  if  the 
larger  centre  had  been  adopted.  He  wore  his  steel  tyres  down  to  |  in. 
before  scrapping,  but  he  did  not  think  it  would  be  possible  to  do  that 
with  the  new  centre  that  had  been  adopted  as  the  standard. 

Mr.  R.  Humphreys  thought  a  lot  would  have  been  done  in  the  direction 
of  standardisation  during  the  past  10  years  if  they  had  only  followed 
the  lead  of  those  who  were  doing  the  work  of  standardisation.  Only 
recently  tyre  makers  had  done  considerable  work,  and  truck  builders 
were  doing  a  lot ;  but  the  great  difficulty  was  that  everj'one  would  not 
fall  into  line  with  the  manufacturers  and  designer,  who  in  many  cases 
had  a  great  deal  of  experience  with  what  they  were  standardising.  In 
ordering  parts  they  should  take  the  manufacturers  into  their  confidence 
as  to  what  they  wanted,  and  not  say  that  they  wanted  a  definite  article, 
because  it  might  very  often  happen  that  the  manufacturers  had  a  design 
or  something  in  stock  which  would  answer  the  purpose,  and  which  could 
be  supplied  more  quickly.  He  was  not  quite  with  Mr.  England  as  to 
the  type  of  car  which  we  should  standardise.  The  Americans  had  passed 
through  the  same  phase,  and  were  now  going  strong  on  what  they  called 
their  safety  car.  This  was  a  single  deck  car,  holding  34  passengers,  with 
vestibule  ends,  with  all  bulkheads  abolished,  and  all  weight  cut  down  to 
the  minimum.  All  hea^'y  cars  were  being  scrapped  in  America,  and, 
speaking  from  the  point  of  view  of  3  ft.  6  in.  gauge,  he  believed  that  such 
a  car  had  a  very  great  future  before  it.  In  Birmingham  and  the  Black 
Country  they  had  n  n  a  number  of  this  type  of  car  during  the  la^t  few 
years,  and  they  were  earning  as  much  per  car-mile  as  roof -covered  double 
deckers.  With  the  same  current  consumption  they  could  give  a  very 
much  more  frequent  service,  and  that  was  the  tramway  ideal — fast- 
running  cars  with  low  current  consumjition  that  would  climb  gradients 
at  something  more  than  4  miles  an  hour.  That  was  what  he  believed  they 
had  to  look  to  if  tramways  were  to  fulfil  their  function  as  passenger 
carriers. 

Mr.  A.  L.  Barber  said  it  would  be  interesting  to  know  if  the  electri- 
fication of  suburban  railway  systems  had  any  effect  upon  tramways. 
The  L.  &  S.W.  Railway  was  now  nmning  a  10-minute  service  between 
Richmond  and  Wimbledon,  and  the  lines  were  practically  parallel  with 
the  London  United  tramways,  and  the  experience  so  far  had  been  that, 
whilst  the  tramways  might  "have  lost  a  little  of  the  long-distance  traffic 
in  the  morning  and  evening,  they  had  lost  no  local  traffic,  and  possibly 
were  gettina  more  local  traffic.  He  did  not  think  thcyhad  lost  anything 
on  Bank  Holidays.  He  would  like  to  hear  from  Mr.  Fell  what  was  the 
effect  on  his  tramways  of  the  electrification  of  the  L.B.  &  S.C.  Railway 
South  London  lines. 

Mr.  C.  W.  M.1LLINS  expressed  the  opinion  that  the  1870  Act  must  be 
removed  before  anything  would  be  done  to  alter  the  basis  of  fares  and 
the  other  matters  which  had  been  referred  to.  The  Board  of  Trade, 
moreover,  had  set  itself  against  any  alteration  in  fares.  He  believed  that 
a  high-speed  system  of  tramways  was  absolutely  necessary  if  they  were 
to  hold  their  own.  Some  attemjjt  nuist  be  made  to  separate  the  short 
from  the  long  distance  passengers.  The  conditions  in  Glasgow  were  so 
different  from  other  towns  that  it  was  not  surprising  that  results  were 
shown  there  under  the  id.  fare  system  which  could  not  be  shown  in  any 
other  town.  If  something  could  be  done  to  separate  the  short  from  the 
long-distance  traffic,  so  that  by  a  hiph-speed  system  the  lone  distance 
passengers  could  be  conveyed  rapidly  to  their  destination,  that  would 
help  considerably  to  solve"  the  probjem.  It  could  not  b<-  done  under 
present  conditions,  but  whether  it  could  be  done  by  a  motor  bus  system 
working  in  conjunction  with  the  tramways  he  did  not  know.  It  was 
possibly  one  way  out  of  the  difficulty,  but  it  all  came  back  to  the  question 
of  fares,  and  it  "was  in  the  interests  of  all  undertakings  that  they  should 
co-operate  and  make  some  genuine  attempt  to  get  the  law  altered  in 
such  a  way  that  they  would  be  able  to  meet  their  liabilities,  because 
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t!iiTe  was  no  doubt  that  there  were  difficult  times  ahead,  as  had  been 
suggested  by  Mr.  Dalrymple.  There  might  be  a  slump  in  traffic,  and  at 
tile  same  time  they  would  be  faced  with  large  expenditure  in  renewing 
tracks  and  rolling  stock.  That  could  not  lie  done  without  a  projjer  fare, 
and  this  ought  to  be  arranged  on  the  logical  basis  that  the  passenger 
should  be  made  to  pay  for  his  ride.  As  to  the  size  of  car,  he  thought  it 
was  an  absolute  impossibility  to  get  as  good  a  return  with  one  carrying 
30  passengers  as  with  one  carrying  70,  where  there  was  a  dense  traffic 
and  a  cheap  fare.  It  all  came  back  to  the  fare.  If  they  got,  as  in  the 
United  States,  the  equivalent  of  2|d.  for  every  passenger,  no  matter  what 
distance  he  travelled,  it  could  be  done  ;  but  it  could  not  be  done  with 
less  than  Id.  Therefore  they  would  be  compelled  to  go  in  for  large 
capacity  cars,  because  they  had  a  greater  earning  power. 

Mr.  E.  Benedict,  speaking  on  the  question  of  standardisation,  sug- 
gested that  the  combined  councils  of  the  two  tramway  associations 
should  make  some  arrangement  with  the  Engineering  Standards  Asso- 
ciation to  settle  which  parts  of  the  tnick.  overhead  equipment  and  car 
should  be  standardised.  The  Engineering  Standards  Association  would  be 
very  pleased  to  carry  out  any  suggestions  of  the  two  tramway  associations. 

The  CH.4IKMAN  said  he  happened  to  be  one  of  the  representatives  of 
the  Tramways  and  Light  Railways  Association  on  the  Engineering 
Standards  Association,  which  was  doing  a  great  deal  of  work.  They  had 
dealt  with  rails,  fish  plates  and  the  steel  work  of  the  pennanent  way. 
They  were  now  engaged  on  wheels  and  axles.  Mr.  Edwards  had  drawn 
attention  to  the  necessity  for  getting  full  wear  out  of  the  tyres,  and  in 
that  connection  he  would  say  that  when  they  came  to  examine  into  the 
size  of  wheels  in  use  throughout  the  United  Kingdom,  they  found  a  very 
big  divergence,  and  after  full  discussion  the  centre  which  had  been 
adopted  had  been  recommended,  in  the  knowledge  that  there  were  some 
few  cases  where  it  could  not  be  adopted.  It  was  adopted,  however,  with 
a  view  to  it  being  the  standard  centre  for  the  future,  and  that  car  builders 
should  adopt  it  in  future  designs.  The  Council  of  the  Association,  at  a 
recent  meeting,  had  decided  to  set  up  a  Standing  Engineering  or  Tech- 


nical Committee,  and  the  proposal  was  adjourned  until  the  next  Council 
meeting,  when  the  new  Council  would  deal  with  it.  He,  for  one,  should 
strongly  support  the  proposal,  as  all  problems  could  be  submitted  to  it, 
and  it  would  f onu  a  background  to  the  few  representatives  now  on  the 
Engineering  Standards  Association,  who  would  have  the  assistance  of  the 
Standing  Committee  in  putting  their  views  before  the  Standards  Asso- 
ciation. Reverting  to  the  question  of  propaganda,  he  thought  they 
ought  to  make  it  a  strong  point  that  the  overcrowding  which  now  existed 
could  only  be  improved  by  a  large  expenditure  of  capital,  and  that  capital 
could  only  be  found  by  an  undertaking  which  was  financially  in  a  sound 
position.  There  was  no  doubt  that  the  public  was  very  agitated  about 
the  present  uncomfortable  conditions  of  travelling,  and  as  one  who 
travelled  in  London  a  good  deal  he  was  in  hearty  sympathy  ;  but  under- 
takings which  were  not  financially  sound  could  not  find  the  additional 
money  necessary  to  provide  the  rolling  stock  requred  to  remove  the 
overcrowding.  It  was  not  the  sort  of  case  that  could  be  brought  forward 
in  a  flippant  way  or  by  general  argument — it  would  have  to  be  proved  up 
to  the  hilt ;  and  the  Council  of  the  Association  ought  to  take  steps  to  be 
prepared  when  the  time  came  to  put  a  satisfactory  case  forward  for  the 
industry.  One  of  the  serious  matters  they  were  faced  with,  and  to  which 
sufficient  attention  had  not  been  given,  was  that  of  deferred  repairs  and 
delayed  renewals.  If  the  figures  which  Mr.  McElroy  had  referred  to, 
as  showing  that  tramway  undertakings  were  as  well  off  now  as  they  were 
in  1914,  took  into  account  this  matter,  he  believed  it  would  be  seen 
that  very  few  undertakings  were  v/orking  at  a  profit.  The  Temporary 
Increase  of  Charges  Act  had  one  great  blemish,  and  that  was  that  the 
undertaking  had  to  show  that  it  had  suffered  financial  hardship  before 
any  relief  could  be  given.  In  other  words,  an  undertaking  had  to  go 
down  hill  before  it  would  be  helped.  That  was  not  to  the  "good  of  the 
public,  and  he  hoped  that  the  new  Government  department  which  was 
going  to  supplant  the  Board  of  Trade,  would  take  a  wider  and  broader 
view  than  the  Board  of  Trade  had  shown  in  these  matters  in  the  past. 
A  hearty  vote  of  thanks  to  Mr.  England  concluded  the  Conference. 


Electric  Welding :  Its  Theory,  Practice,  Application 

and  Economics.* 

BrBH.lgS.    MARQUAND.l 

(Continued  from  page  118.) 

nummary. — In  the  present  article  the  author  deals  with  the  preparation  of  welds  and  then  p;tr,5es  on  to  certain  properties  of  iron 

and  mild  steels  which  have  a  marked  bearing  on  the  methods  adopted.     The  welding  of  copper  and  copper  alloys  has  not  received 

fvery  much  att^^ntion,  but  electric  welding  is  nevertheless  applicable  to  such  work.     Finally,  examples  are  given  of  various  types 

of  welding. 

Fig.  65  shows  the  main  driving  wheel  ot  au  Atlantic  type 
locomotive,  in  which  three  of  the  spokes  gave  way  by  cracking 
in  the  neighbourhood  of  the  coupling  rod  crank  pin  boss. 

These  were  repaired  as  indicated  and  strengthened  at  the 
ends  as  shown. 

As  already  can  be  seen,  the  field  for  arc  welding  is  very 
extensive,  and,  in  point  of  fact,  many  thousands  of  pounds' 
worth  of  material  is  scrapped  every  year  by  machine  shops, 
foundries  and  manufacturing  e  tablishments,  a  very  large 
portion  of  which  can  be  very  cheaply  and  successfully  reclaimed 
by  resorting  to  electric  arc  welding. 

Machine  shops  can  use  arc  welding  for  reducing  the  cost 
of  tools  for  machining  ojjerations  by  welding  small  section.?  of 
valuable  high-speed  steel  to  ordinary  tool  steel  (Fig.  64). 
The  shank  is  first  forged  and  then  one  end  bevelled  horizontally 
and  vertically,  as  shown  in  the  illustration.  The  small  section 
of  high-speed  steel  is  prepared  likewise,  and  both  thoroughly 
cleaned.  The  tip  can  then  be  tacked  on  to  the  shank  in  a  jig 
and  afterwards  welded  completely  with  the  metallic  electrode. 
The  tool  is  subsequently  ground  to  remove  the  roughness 
of  the  welded  part  and  to  give  the  desired  cutting  set,  and 
afterwards  tempered  in  the  ordinary  way. 

Errors  in  machinery  can  be  made  good  by  depositing  new 
metal  and  re-machining. 

Castings  which  reveal  defects  during  machining  can  be 
repaired  by  cutting  away  any  defective  portion  and  building 
up  new  metal  (Figs.  36,  67  and  68). 

Foundries  can  use  the  grajihite  arc  process  for  cutting 
risers  and  sink  heads  ofi  castings,  reclaiming  defective  cast- 
ings, or  accidentally  broken  castings,  filling  in  blow  holes 
solid,  &c. 

Steel  mills  can  reclaim  to  great  advantage  driving  pinions, 
wobblers  and  spindles,  &c.,  by  building  up  worn  parts  to 
original  sections  (Figs.  60  and  70). 

*  All  rights  resolved. 


A  very  heavy  gear  wheel  is  shown  in  Fig.  71.  The  defects 
as  indicated  were  repaired  by  the  metallic  arc  process,  the 
wheel  being  still  in  position. 
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If  the  wheel  could  have  been  disuicantled  aud  lifted  about, 
the  repairs  could  have  been  effected  more  quickly  and  at  a 
far  less  cost  by  the  application  of  the  graphite  arc  system. 


The  firm  with  whom  the  writer  is  connected  cannot  weld  these- 
in  sufficient  numbers  to  satisfy  the  demand  for  repairs. 

Motor  car   cylinders,   crank  and   gear   cases,   clutch  dogs.. 


Annealing  covers  repaired  by  arc  welding  are  shown  in 
Fig.  .59.  So  far  as  the  author  is  aware,  electric  arc  welding  is 
the  only  successful  and  satisfactory  method  of  repairing  these 


bo.xes.  The  oxy-acetylene  process  has  been  tried  again  and 
again  with  unsatisfactory  results.  It  is  easy  to  see  that  a  fire 
weld  on  these  boxes  cannot  hope  to  stand  long  in  practice. 
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axle  casings  frames,  gear  wheels  and  shafts  can  be  very  suc- 
cessfully -welded  by  means  of  the  arc  ]irocesses. 

Broadly  speaking,  the  same  kind  of  material  is  used  for 
filling  in  as  in  the  structure  worked  upon,  but  it  is  preferable 
to  secure  material  containing  certain  elements  which  help  to 
increase  the  strength  or  softness  of  the  weld. 


copper  used  as  filling  material  can  be  literally  puddled  in. 
It  is  necessary  to  prevent  the  molten  copper  from  running  out 
of  the  joint,  and  this  will  necessitate,  in  some  cases,  building 
a  temporary  mould  of  clay  or  other  material  round  the  joint. 

A  good  flux  is  desirable,  such  as  a  mixture  of  sodium  phos- 
phate and  boracic  acid.     Great  care  is  needed  not  to  bum. 


Metallic  pencils  of  alloys  of  steel,  such  as  manganese  steel, 
nickel  steel,  vanadium  steel,  silicon  steel,  &c.,  are  excellent 
electrodes  for  reinforcing  certain  welds. 

In  general,  the  process  of  preparing  the  fractures  or  joints 
for  welding  is  the  same  in  all  cases — namely,  preparing  a  cavity 
large  enough  to  allow  for  working  the  metal  before  starting 
to  weld. 

Cracks  in  plating  or  structures  must  first  be  chipped  on  to 
the  solid  metal  with  a  chisel  or  burned  out  with  the  graphite 
electrode,  and  a  V  groove  formed  which  is  filled  in  with 
the  most  suitable  metal.  AVith  heavy  sections  it  is  sometimes 
necessary  to  make  more  elaborate  preparations,  and  for  cast 
iron  and  special  shapes  it  is  advisable  to  pre-heat  parts,  or,  if 
possible,  all  of  the  piece  before  welding. 


\  Dotted  Lines  show     v/z/'^'a 
I  Spoke  Reinforced.     \MM 


Enlarged  View  showing 
Spoke  prepared  for  Welding. 

Fig.  71.\.  — Fractured  Locomotive  with  .spokes  kep-'VIBED  akd 

ItElSFOKCED  BY  THE  ELECTRIC   .\RC  WlLilXG   PROCESS. 

Cast-iron  welding  can  best  be  carried  out  with  the  graphite 
electrode,  and  a  cast-iron  rod  containing  an  excess  of  silicon, 
and  such  other  elements  as  are  liable  to  volatilise  at  the  high 
temperature,  should  be  used  for  filling  in  or  building  up 
as  may  be  required,  though  in  certain  special  cases  of  the 
building  up  process  the  metallic  electrode  may  be  used  with 
advantage. 

It  is  very  desirable  to  pre-heat  cast-iron  articles  to  a  dull 
red  heat  before  welding,  and  then  to  re-heat  them  afterwards, 
both  for  the  purpose  of  reducing  stresses  due  to  shrinkage  when 
cooling,  and  consequent  liability  of  cracking,  and  also  to  ensure 
a  good  soft  weld  which  can  be  easily  machined.  Salt  or  bora.x 
is  a  good  flux  to  use  in  the  welding  of  cast  iron.  Copper  can 
also  be  welded  with  the  graphite  electrode  ;    the  additional 


the  metal,  and  copper  welds  should  be  upset  and  worked  with 
a  hammer  to  restore  the  fibre  and  prevent  crystallisation. 
Copi^er  alloys,  such  as  brass,  manganese-bronze,  phosphor- 


Section  H-K 


Cast   Steel    Gear  Wheel. 
For    Bucket    Dredger. 

Fractures  repaired  by  Electric  Welding, 

A.  Both  -Flanges  -fracturedzo  CentreLine ana 
partly  in  Rim. 

B.  One  P/ange  partly  fractured. 

C .  One  flange  partly  -Fractured. 

D.  BothFlan^es  and  the  Web  fractured.  Arm 
completely  separated. 

Fio.  7  1b. 


bronze,  &c.,  are  very  difficult  of  treatment,  because  the  zinc, 
manganese,  &c.,  burn  very  rapidly,  leaving  only  copper  i;' 

the  weld. 

(To  be  continued.) 
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The  Marconi  Direction  Finder. 


A  ftaudard  Marconi  direction  finding  installation  comprises  the 
following  parts,  with  auxiliary  gear  appropriate  to  the  type: — 

(1)  A  special  aerial  system  ;  (2)  the  direction  tinder  ;  (3)  a  special 
transformer  ;  (i)  the  detector. 

Where  space  Ls  a  secondary'  consideration,  as  with  most  permanent 
land  stations,  large  aerials  may  be  used,  and  the  comi»nents  2,  3  and 
4,  together  with  the  necessaiy  auxiliaries,  may  be  installed  as  separate 
units.  On  board  ship  and  for  aircraft  special  aerial  systems  are 
provided,  and  the  remaining  components  are  arranged  in  a  compact 
form  as  one  unit.  The  installation  about  to  be  described  has  its 
components  arranged  as  separate  units. 

The  Aerial  System, 
In  this  s.\-stem  no  movement  of  the  aerials  is  required,  and  they 
may  be  aiiy  convenient  size.  Two  independent  aerials  are  used. 
They  are  iii  the  form  of  closed  loops,  rectangular  or  triangular  in 
shape,  erected  with  their  centre  lines  on  the  same  vertical  axis  and 
with  their  planes  at  right  angles.  A  standard  aerial  equipment  for 
land  stations  comprises  one  90  ft.  central  mast  supporting  two 
triangular  aerials  with  inclined  limbs  110  ft.  long  and  horizontal 
limbs  144  ft.  long.  In  ship  installations  the  aerials  usually  take 
the  form  of  triangles  suspended  by  their  top  corners.  Their  hori- 
zontal base  wires  ordinarily  lie  in  directions  fore  and  aft  and  athwart- 
ships,  crossing  each  other  at  right  angles. 

The  Direction  Finder, 
?,  TheJ external   appearance   of  this    piece  of  appaiatus    is    illus- 
trated) in  Fig.*l.     Fig.  2  shows  the  inside  and  Fig.  3  a  diagram  of 


■^      ;       VJ    '■""■■     1-     -li^lEKNAL     \'IE\V    OF     DllECTICN     Im.I>ER. 

connections.  In  this  direction  tinder  the  two  aerial  circuits  are 
tuned  by  means  of  separate  condensers,  which  are  coimected  to  the 
terminals  li''  and  fO.  The  two  coils  a  and  b  (Fig.  3),  termed 
"  field  coils,"  are  mounted  in  fixed  positions  at  right  angles.  Each 
is  connected  in  circuit  with  one  of  the  aerials  l)y  means  of  the  ter- 
minals .1 1)  and  EH.  The  field  coils  arc  split  at  their  centres,  whence 
leads  are  taken  to  the  terminals  BC  and  FG,  thus  enabling  the  con- 
densers to  be  connected  at  points  of  symmetry  in  the  aerial  system. 
In  the  space  within  these  coils  is  mounted  the  rotatable  search 
coil  S,  which  is  connected  to  the  detector  throngh  a  special  trans- 
former. The  function  of  the  direction  tinder  Is  to  combine  the 
signals  received  on  the  two  aerials  in  such  a  way  that  the  movable 
search  coil  is  influenced  by  them  when  it  lies  in  a  plane  corresponding 
to  the  direction  from  which  they  are  received,  and  is  unaffected 
when  it  lies  in  a  plane  at  right  angles. 

The  search  coil  is  most  strongly  influenced  when  it  embraces  as 
much  as  possible  of  the  field  due  to  the  fixed  coils.  Thus,  if  the 
sending  station  lies  in  the  plane  of  the  aerial  A,  the  aerial  B  will 
receive  nothing,  and  the  search  coil  must  lie  in  the  plane  of  the 


tixetl  coil  ((  in  order  to  embrae  as  nuich  as  possil)le  of  the  field  and 
receive  signals  of  ma.ximum  strength.  If  it  lies  .n  the  plane  ofjthe 
coil  6  it  will  receive  no  signals,  and  it  is  clear  that  if  the  sending 
station  is  in  the  plane  of  the  aerial  B  the  conditions  will  be  reversed. 
Wlien  the  sending  station  lies  in  a  direction  which  is  in  the  plan^  of 
neither  aerial  both  receive  signals,  and  the  strength  in  each  is  pro- 
portional to  the  co.sine  of  the  angle  between  th-  direction  of  the 


Fig.  2. — Ixte'Nal  View  of  Direction  Finder. 

sending'station  and  the  plane  of  the  aerial.  The  two  fixed  aerial^ 
.4  and  B,  with  their  corresponding  fixed  coils  a  and  b,  are  then 
equivalent  to  an  imaginary  movable  system,  consisting  of  one  field 
coil  and  one  a?rial,  which  automatically  adjusts  itself  to  lie  in  the 
plane  of  the  ncoming  signal.  The  direction  of  the  sending  station 
can  be  ascertained,  therefore,  by  rotating  the  search  coil  until  the 
signals  are  of  maximum  or  minimum  strength  and  noting  its  position. 
In  practice  the  minimum  is  used,  being  sharply  defined. 

The  search  coil  is  mounted  upon  a  vertical  spindle  provided  with 
a  handle  and  pointer,  which  moves  over  a  fixed  scale  graduated  in 
degrees.  On  land  0^  on  this  scale  is  the  minimum  point  for  signals 
received  from  stations  on  a  line  running  true  north  and  south  from 
the  direction  finder.  On  ships  and  in  aircraft  0°  is  the  minimum 
point  for  stations  on  a  line  directly  ahead  and  astern.     The  standard 


O'     |-|    lAERlAL-BIl 

Fig.  3. — Dikkctiox  Fixler.     Diaoham  of  Con'NECT!ons. 

direction  finder  naturally  gives  no  indication  as  to  whether  it  lies 
to  the  north  or  to  the  south,  but  this  does  not  detract  from  the  value 
of  the  mstrument,  excepting  in  the  special  case  of  one  ship  or  aircraft 
being  desirous  of  rapidly  ascertaining  the  relatiye  course  of  anotben 
In  such  a  case  a  wireless  query  as  to  the  course  should  be  made. 
Transfoemer. 
The  transformer  of  the  air-cored  shielded  type.  The  primary 
receives  current  from  the  direction  finder,  search  coil  and  the 
secondary,  together  with  a  variable  condenser,  fonns  the  tuned  high- 
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frequency  circuit  which  supplies  current  to  the  detector.  Between 
the  primary  and  secondary  windings  is  a  shield  consisting  of  a  copper 
sheath  which  is  connected  to  earth,  and  prevents  the  detector  from 


Fig.  4. — Wavejieter  Cori'L'Nfi  Box. 

being  influenced  by  the  aerial  system  m  any  other  way  than  that 
necessary  for  direction  finding.     By  means  of  the  shield  inccnvf  nient 


oscillations  are  diverted  directly  to  earth,  and  the  detector  is  there- 
fore unaffected. 

The  transformer  is  designed  for  wave  lengths  of  4(10  to  2,000  metres 
in  two  ranges.  The  transfomier  windings  are  in  close  proximity  to, 
and  electromagnetically  coupled  with,  a  spherical  reaction  coil  which 
is  comiected  across  the  terminals  F,  G,  and  thence  by  means  of 
external  leads  to  the  detector.  The  value  of  the  coupling,  and 
hence  the  amount  of  reaction,  can  be  adjusted  by  turning  the 
graduated  ebonite  handle,  which  is  mechanically  connected  to  the 
spherical  coil  referred  to. 

The  Detector. 

Amplifying  detectors  of  the  multivalve  type,  suitable  for  use  in 
direction  finding  circuits  have  been  full}'  described.  They  are 
extremely  sensitive  and  of  great  magnifymg  po\\er,  and  yet  reliable 
and  easy  of  manipulation.  .  They  are  a  great  advance  on  the  non- 
amplifying  receivers  previously  in  use,  and  their  introduction  very 
considerably  increases  the  lange  over  which  direction  finding  may 
be  carried  out. 

In  the  Type  ti  Direction  Finder,  the  aerial  circuits  must  be  tuned 
and  balanced  before  directional  readings  are  taken,  by  means  of  an 
auxiliary  calibrated  tuning  circuit,  excited  by  a  buzzer  and  coupled 
to  the  two  aerials.  The  aerial  circuits  will  then  require  no  further 
adjustment  providing  the  wave  length  of  the  received  signals  does 
not  vary  by  more  than  10  per  cent.  Within  this  range  tuning  by  the 
amplifier  condenser  alone  is  necessary. 

The  positions  of  the  minima  depend  upon  the  position  of  the  wave- 
meter  couplmg  coU,  which  can  be  adjusted  by  rotating  the  handle 
at  the  top  of  the  coupling  box  (see  Fig.  4).  It  is  to  be  noted  that  any 
but  the  strongest  signals  will  be  inaudible  at  the  minunum  point. 
To  find  this  point  it  is  usually  necessary  to  swing  the  pointer  either 
way,  and  note  where  the  signals  are  audible  of  equal  strengths. 
The  mean  of  these  two  readings  gives  the  desired  minimum  corre- 
sponding to  the  direction  of  the  receiving  station. 


The  Magnetic  Properties  of  Varieties 
of  Magnetite.* 

By    ERNEST   WILSON    and    E.    F.    HERROUN. 

JIaguetite  is  widely  distributed  throughout  the  earth's  crust,  and 
the  authors  summarise  the  results  of  an  examination  of  the  magnetic 
properties  of  various  forms  of  magnetite,  ranging  from  the  crystal 
itself  to  such  substances  as  magnetite-calcite,  meluding  the  collection 
of  magnetite  of  the  Geological  Survey  and  Museum,  numbering  about 
30  varieties. 

The  type  of  instrument  used  involves  the  ring  method  with 
ballistic  galvanometer,  and  is  capable  of  measuring  both  suscep- 
tibilities of  a  very  high  order,  and  also  those  so  small  that  the  mag- 
netometer can  be  brought  m  with  accuracy  as  a  check.  It  has  thus 
been  possible  to  obtain  experimental  evidence  of  the  accuracy 
obtainable.  The  electromagnet  consists  of  a  rmg  built  up  of  nine 
stamping-i  of  stalloy,  havmg  an  air-gap  2  cm.  wide  with  its  sides 
parallel  to  a  diameter.  The  specimen  is  4  cm.  long,  and  has  a 
square  section  1  cm.  across  each  side,  and  is  inserted  in  rectangular 
holes  cut  in  the  pole-pieces  of  the  electromagnet,  thus  l^ridgmg  across 
the  air  space.  .Surrounding  the  ring  is  a  coil  of  insulated  copper  wire, 
which  is  wound  on  a  circular  fonner  sufficiently  wide  near  the  air-gap 
to  allow  of  the  tilting  of  the  three  upper  stampings,  and  also  provided 
with  a  gap  sufficiently  wide  to  allow  of  the  insertion  of  the  specimen 
In  the  original  Paper  the  relation  between  the  current  (  and  the 
magnetic  force  H  is  calculated.  Their  ratio  should  be  a  constant 
if  the  line  uitegral.m  the  stalloy  were  vanishingly  small.  The  ratio 
IS  a  maximum  when  the  magnetising  force  is  such  that  the  permea- 
bility in  the  stalloy  is  a  maximum,  and  it  does  not  seriously  deviate 
from  a  constant  value. 

In  the  earlier  stages  of  the  investigation  a  galvanometer  of  the 
needle  type  was  employed,  but  owing  to  the  disturbances  set  up  by 
the  ring  magnet  when  remote  from  the  galvanometer  and  to  other 
local  causes,  an  instrument  of  the  movmg-coil  type  was  substituted. 
This  galvanometer  had  a  resistance  of  25-7  ohms  and  a  periodic 
tmie  of  5-95  seconds,  and  its  sensibility  was  such  that  a  steady 
deflection  of  one  scale  division  at  a  distance  of  1  metre  was  produced 
by  a  current  of  3-77  ;■;  10--  ampere.  An  exploring  coil  consisting  of 
120  turns  of  ftne  silk-covered  copper  wire  was  wound  on  a  square 
former  of  thin  card,  which  allowed  of  the  specimen  being  inserted 
with  considerable  closeness  of  fit.  The  coil  was  connected  to  the 
galvanometer,  and  an  adjustable   resistance  was  included   in   the 

*  Abs.ract  of  Pajier  read  before  the  Phy.sical  Society. 


circuit  to  limit  the  deflections.  Deflections  were  obtained  on 
reversal  of  the  magnetising  current  C,  firstly  with  the  explormg  coil 
supported  on  a  wooden  core  having  the  same  dimensions  as  the  actual 
specimens,  and  secondly  when  the  wooden  core  was  replaced  by  the 
test  piece  itself.  The  ratio  of  the  deflections,  allowuig  for  the 
alteration  in  the  resistance  when  necessarj-,  and  correcting  for  the 
air  space  occupied  by  the  card  former,  has  been  taken  to  be  the  per- 
meability ;   and  hence  the  susceptibility  has  been  obtained. 


3>00       400         fOO       600 
.'Is^netiein;^  Force. 

Yva.  1. — K-H  ctJKVES  fok  Magnetite. 

Some  typical  results  obtained  are  illustrated  by  curvss  in  Fig.  1. 

In  the  orighial  Paper  the  results  obtained  with  the  various  speci- 
mens are  discussed  in  considerable  detail,  special  attention  being 
given  to  the  effect  of  heating  on  magnetic  properties.  It  is  note- 
worthy that  considerable  variations  in  behaviour  were  encountered. 
Thus,  in  some  cases  there  was  a  distinct  diramution  in  susceptibility 
and  coercive  force,  foUowmg  the  application  of  heat,  while  in  other 
instances  the  reverse  behaviour  was  noted. 
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The  Control  of  Industry. 

We  have  often  felt  that  the  defence  of  the  Capitalist 
system  has  not  been  put  forward  as  energetically  as  it 
might  have  been,  and  more  often  than  not  it  has  simply 
gone  by  default.  This  is  a  mistaken  course.  The  fact 
remains  that  all  the  great  industries  of  the  world  have 
been  built  up  on  this  system,  and  that  it  has  met  the 
var^nug  needs  of  the  case  more  readity  than  would  have 
been  possible  by  any  other  known  system.  We  are,  there- 
fore, glad  that  the  Federation  of  British  Industries  in  a 
report  on  "  The  Control  of  Industry,"  which  has  just  been 
issued,  lavs  emphasis  upon  some  of  these  points.  One  of 
the  most  important  features  of  the  Capitalist  system  is 
that  it  enables  capital  in  the  smallest  denominations  to  be 
used  in  industry,  thus  leading  to  the  accumulation  of 
wealth  and  to  more  enterprise  than  would  be  otherwise 
possible.  Another  point  is  that  the  system  has  a  great 
deal  of  elasticity  and  is  thus  capable  of  meeting  com- 
petition. 

In  the  report  before  us  the  view  is  taken  that  the 
development  of  combinations  is  very  necessary  and  is  a 
normal  feature  of  the  industrial  evolution  consequent  upon 
the  use  of  power-driven  machinery.  It  decreases  un- 
necessary and  wasteful  competition,  and  secures  to  the 
world  the  economies  of  large  scale  production.  At  the 
same  time,  it  is  admitted  that  the  administration  of  large 
centralised  concerns  is  still  in  an  experimental  stage  and 
that  the  development  of  combinations  of  Capital  is  respon- 
sible for  some  of  the  present-day  unrest  in  the  industrial 
world. 

To  meet  this  unrest,  nationalisation  has  been  suggested 
in  many  directions.  We  have  referred  so  often  to  the 
dangers  of  such  a  policy  that  we  need  not  say  much  on 
this  subject  on  the  present  occasion.  These  dangers  are 
set  out  seriatim  in  the  present  report,  and  the  last  statement 
in  this  connection  is  worth  noting,  namely,  that  our 
different  industries  are  very  closely  inter-dependent,  and 
consequently  if  one  industry  is  nationalised  this  might  lead 
to  the  nationalisation  of  other  industries,  which  would  be 
disastrous  to  the  community,  even  though  public  policy 
might  indicate  the  desirability  of  nationalising  the  first 
one  under  consideration. 

Although  the  present  Committee  would  view  nationalisa- 
tion of  any  industry  as  a  serious  evil  they  cjuite  frankly 
admit  the  desirability  of  regulating  monopolies,  so  as  to 
remove  any  fear  on  the  part  of  the  workers  and  so  that 
the  public  should  be  protected  against  any  possible  ex- 
ploitation. The  Committee,  therefore,  agree  that  the  Board 
of  Trade  should  be  given  powers,  as  recommended  recently 
by  the  report  of  the  Government  Committee  on  Trusts. 
The  only  reservations  that  are  made  are  that  no  restrictions 
should  be  placed  on  British  industry  which  would  prejudice 
its  position  in  the  export  trade,  and  that  information 
should  not  be  published  regarding  the  activities  of  trade 
associations  or  combines  which  might  be  useful  to  foreign 
.competitors.     With  these   safeguards   the   Committee   are 


quite  willing  that  the  Board  of  Trade  should  have  the 
power  to  inquire  into  any  reasonable  complaints. 

With  regard  to  the  clemocratic  control  of  industry,  so 
many  claims  have  been  made,  varying  greatly  in  their 
degree,  that  a  clear  cut  choice  should  be  made.  The 
Committee  take  the  view,  which  would  certainly  be  accept- 
able to  the  great  majority  of  well  informed  workers,  that 
Labour  should  be  given  the  fullest  possible  voice  in  the 
determination  of  the  conditions  of  employment  provided 
this  does  not  encroach  upon  the  operations  of  the  com- 
mercial management,  or  lessen  the  proper  authority  of  the 
foreman.  Consequently,  joint  councils  are  welcomed  ;  but 
it  is  pointed  out  that  the  success  of  these  councils  must 
depend  upon  the  loyal  acceptance  of  their  decisions  by 
both  sides.  Any  share  in  the  commercial  management  of 
the  business  would  be  undesirable  and  impracticable. 

Lastly,  it  is  pointed  out  that  the  function  of  the  State 
in  relation  to  industry  should  be  confined  to  the  laying 
down  of  minimum  conditions  of  employment  and  safe- 
guarding the  public.  A  power  of  monopoly  is  not  confined 
to  organisations  of  Capital.  The  trade  union  which  en- 
deavours to  exploit  the  community  by  withholding  its 
labour  is  acting  as  much  in  the  restraint  of  trade,  and 
should  be  subject  to  the  same  State  control,  as  the  combine 
which  endeavours  to  exploit  the  consumer  by  means  of  a 
monopoly  of  its  products.  There  is  no  doubt  that  these 
views,  as  laid  down  in  the  present  report,  will  become 
increasingly  important,  and  we  are  glad  that  a  body  so 
powerful  and  representative  as  the  Federation  -of  British 
Industries  has  thought  well  to  embody  them  in  a  report. 


Revie^vs. 

Handbook  of  Mechanical  and  Electrical  Costs  Data.    By  Halreei 

P.  GiLr.ETTEan<lRiCH.\KDT.DAX.A.    (J.ondon:  Hill  Puhlishing  Com- 
pany, Ltd.)     Pp.  xvii.  -I-  1734.     Price  SOs. 

This  book  is  the  production  of  American  consulting  engineers 
who  hold  a  very  high  position  as  valuing  engineers  for  public 
utility  undertakings.  Besides  the  collection  of  cost  data  of 
an  immense  number  of  items,  it  includes  chapter.s  on  '"  General 
Economic  Principles  "  and  "  Dejjreciation  Repairs  and  Re- 
newals," explanatory  of  the  methods  which  the  authors 
consider  correct  for  the  application  of  cost  data  in  ascertaining 
the  values  of  undertakings  as  a  w-hole.  Such  valuations  or 
appraisements  have  been  somewhat  frequent  in  the  United 
States  of  late  years,  in  some  cases  to  determine  the  price  to 
be  paid  on  the  expropriation  of  companies  by  public  bodies  ; 
in  others  to  determine  the  prices,  rates,  fare.s,  &c.,  which 
companies  may  be  permitted  to  charge  where  the  element  of 
"  fair  return  "  has  to  be  considered. 

So  far  as  the  data  of  costs  are  concerned  (occupying  1,572 
pages  of  the  book,  out  of  a  total  of  1,716),  they  are  pre-war 
costs  in  the  United  States,  and  are  not  capable  of  direct  appli- 
cation to  English  undertakings  in  the  post  war  period.  Detailed 
critici.sm  of  the  figures — as  figures — even  if  it  were  possible 
in  any  allowable  space  would  be  of  little  value  to  English 
readers  for  work  at  home.  The  authors  anticipate  the  criti- 
cism that  the  rise  in  prices  due  to  the  war  invalidate  the  costs 
tabulated  by  pointing  out  that  relative  labour  costs  do  not 
change  much  if  similar  methods  arc  employed.  Certain  costs 
worki^d  out  more  than  half  a  century  ago  are  still  useful  if 
the  necessary  corrections  arc  made  to  the  changes  in  wages. 
They  suggest  that  correcting  factors  for  the  changes  of  prices 
in  material,  machinery,  &c.,  can  be  obtained  by  getting  current 
quotations  for  some  typical  quantities  or  sizes.  These  cor- 
recting factors  can  then  be  applied  to  the  tabulated  costs  and 
to  the  items  of  construction  cost  din^ctly  depcnident  on  them. 
Carried  out  completely,  this  means  that  for  future  work  the 
figures  might  almost  as  well  have  been  omitted,  but  obviously 
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the  data  may  be  required  as  much,  for  ascertaining  fair  figures 
for  the  establishment  of  undertakings  in  the  past,  and  are  of 
value  for  that  jiu.rpose  as  well  as  a  record  of  conditions  which 
may  not  return. 

For  work  in  this  country  the  actual  figures  are  of  little  use. 
They  may  be  found  instructive  for  purposes  of  comparison, 
but  many  British  engineers  are  so  much  concerned  with  foreign 
undertakings  where  American  plant  is  more  readily  available, 
or  where  American  tenders  may  have  to  be  considered,  that 
they  may  find  the  tabulated  figures — j^roperly  corrected  as 
suggested,  of  considerable  utility.  Even  if  the  figures  are 
useless  to  them,  British  engineers  will  find  that  these  tables 
contain  a  great  deal  of  technical  information  as  to  the  relative 
efficiency,  performance  factors,  life,  depreciation,  and  so  forth  ; 
as  well  as  quite  a  lot  of  details  on  construction  methods,  con- 
sidered in  relation  to  prime  cost  and  working  expenses.  Esti- 
mates of  the  working  expenses  of  plants  and  the  effect  of  load 
factors  also  jirovide  useful  relative  figures.  But  perhaps  the 
most  useful  feature  of  this  major  part  of  the  book  is  that  for 
every  subject  treated  it  provides  a  very  complete  inventory 
of  all  the  terms  and  factors  affecting  costs,  so  that  if  one  follows 
it  in  drawing  up  a  skeleton  form  or  plan,  which  has  to  be  filled 
out  by  putting  in  the  correct  values,  he  will  incur  little  or  no 
risk  of  finding  that  some  essential  item  has  been  overlooked. 
There  are  also  intersjiersed  discussions  of  items  of  cost  or  value 
which  are  less  tangible  than  the  cost  of  materials  and  labour. 
Quite  at  rando  m,  for  exmaple,  one  finds  in  the  section  on 
'■  Lighting  and  Wiring,''  a  discussion  of  the  economics  of 
factory  lighting  dealing  with  the  increase  of  output  resulting 
from  good  lighting  as  against  the  extra  cost  of  good  over  bad 
lighting.  So  that  these  data  contain  a  good  deal  of  economic 
philosophy  on  the  choice  of  jslant,  methods,  &c.,  which  is  of 
very  general  application,  and  will  be  found  suggestive  at  lea.st. 
The  blanking  out  of  the  figures  by  no  means  deprives  the 
book  of  its  value. 

The  subjects  included  comprise  :  Buildings,  Chimneys, 
Moving  and  Installing,  Fuel  and  Coal  Handling.  Steam  Power 
(227  pages),  Internal  Combustion  Engines,  Hydro -Electric 
Plants,  Electric  Light  Power  Plants,  Overhead  and  Under- 
ground Electric  Transmission,  Lighting  and  Wiring,  Com- 
pressed Air,  Gas  Plants,  Pumps  and  Pumping,  Conveyors, 
Hoists,  Cranes  and  Elevators,  Heating,  Cooking,  Ventilating, 
Refrigerating  and  Ice  Making,  Electric  Railways  (the  items 
■common  with  steam  railway  construction  not  included),  and 
Miscellaneous,  from  which  list  any  reader  can  judge  whether 
it  will  interest  him. 

In  the  two  preliminary  chajjters  the  general  principles  are 
set  out  in  a  very  lucid  way.  The  authors  lay  considerable 
stress  on  the  loose  way  in  which  many  terms  are  used  which 
for  purposes  of  appraisal  and  accurate  estimates  need  to  be 
strictly  defined,  and  they  go  through  these  terms,  giving  each 
the  definition  they  consider  it  should  bear,  and  the  implica- 
cations  of  such  definitions.  Taking  collectively,  these  de- 
finitions are  thoroiighly  sound.  Particular  emphasis  is  laid 
on  the  importance  of  accuracy  in  estimating  ''  fixed  charges," 
especially  where  the  "  rates  of  fair  return  "  on  the  investment 
are  an  object  of  discussion.  The  general  discussion  of  value, 
price,  costs  and  profits  is  particularly  good.  It  would  be  of 
inestimable  advantage  where  these  cjuestions  come  up  for 
judicial  or  arbitral  decision  if  all  parties  were  agreed  on  de- 
finitions of  these  terms.  Instead  of  which  much  time  and 
brainwork  is  wasted  in  discussion  on  these  general  questions 
between  people  who  have  different  ideas,  or  vague  ideas,  of 
what  the  terms  mean.  One  point  worth  quoting  has  an  im- 
portant bearing  on  questions  of  obsolescence  and  deprecia- 
tion : — ''  Assuming  the  gross  income  to  be  imchanged  by 
substituting  an  alternative  part  in  a  plant,  the  value  of  any 
part  is  the  first  cost  of  its  most  economic  alternative  plus  the 
capitalised  difference  in  their  respective  average  aimual 
operating  expenses."     But  algebraically,  this  is  : — 

V=C+E-e/R, 

where  C=first  cost  of  the  most  economic  alternative  plant, 
£'=ayeTagc  annual  operating  expense  for  the  most  economic 


alternative  jilant,  e=the  same  for  the  existing  plant,  R=  a 
capitalisation  rate  made  up  of  an  interest  rate  representing 
the  ■"  fair  return  "  and  a  sinking  fund  rate  of  annual  depre- 
ciation, and  V  is  the  value  of  the  existing  plant.  It  will  be 
seen  that  T'  may  have  a  negative  value.  If  it  has,  this 
negative  j value  is  the  amount  of  new  capital  which  may  be 
properly  devoted  to  the  substitution  of  the  more  economical 
alternative. 

It  is  impracticable  to  deal  thoroughly  with  the  chapter  on 
"  Depreciation,  Repairs  and  Renewals."  The  principles 
enumerated  appear  to  the  reviewer  to  be  sound.  Opinions 
may  differ,  but  whether  one  agrees  or  not  with  them,  there  can 
be  no  doubt  of  the  author's  meaning,  and  such  clear  and 
detailed  exposition  brings  out  defiiiitely  any  points  of 
difference,  enables  the  dissentient  to  see  how  they  originate, 
and  to  consider  imder  a  clear  light  whether  he  or  the  authors 
are  right. 

It  may  not  be  inopportune  to  say  that  as  the  electric  supply 
industry  may  be  shortly  faced  with  a  wholesale  valuation  of 
its  generating  stations  for  purchase  by  public  authorities  clear 
notions  of  these  questions  of  cost,  value,  depreciation,  &c., 
will  have  extensive  application. 

Generally,  every  engineer  should  have  correct  ideas  on  these 
subjects.  As  the  authors  put  it  : — "  Engineering  is  the  appli- 
cation of  science  to  the  problems  of  economic  production. 
The  engineer's  ultimate  aim,  therefore,  is  to  effect  a  desired 
result  at  a  minimum  cost.  The  engineer  should,  where  it  is 
feasible,  formulate  a  unit  cost  equation  in  which  all  the  de- 
pendent variables  are  included,  and  should  then  solve  for  a 

minimum   unit   cost No   economic   problem   can    be 

solved  merely  by  the  use  of  qualitative  terms,  yet  many  a  poor 
reasoner  attempts  to  solve  the  most  complex  of  economic 
problems  without  the  use  of  a  single  item  to  which  a  definite 
cost  is  assignable." 

The  engmeer  who  reads  the  first  two  chapters  of  this  book 
will  have  no  excuse  for  s\ich  slackness  afterwards.  It  can, 
therefore,  be  highly  commended,  though  nobody,  even  in 
America,  will  find  it  a  mine  of  ready  priced-out  estimates 
available  for  post-war  conditions.  H.  M.  S. 

A  Calendar  of  Leadine  Experiments.    By  W.  S.  Fkasklis  and  B. 

-AI\r.\iTTT.     (8outli  Bethlfliem,  Pa.,  U.S.A.  :   Franklin,  MacXutt  & 
Charles.)     Pj).  210.      82.50. 

This  little  calendar  of  experiments  certainly  falls  outside 
the  beaten  track,  and  shows  some  originality  in  the  treatment 
of  laboratory  work.  Li  their  introduction  the  authors  remark 
on  the  tendency  amongst  students  to  deal  with  a  problem  in 
general,  vague  and  conventional  terms,  influenced  mainly  by 
a  knowledge  of  past  events,  instead  of  attempting  an  analysis 
expressed  in  appropriate  and  simple  terms  of  what  they 
actually  see.  It  is,  in  fact,  difficult  to  develop  the  habit  of 
analytical  thinking  and  to  eradicate  the  tendency  to  take 
things  for  granted.  The  book  covers  a  series  of  simple  experi- 
ments in  mechanics  and  phj'sics.  In  many  cases  the  experi- 
ment might  appear  at  first  glance  almost  trivial,  yet  it  conveys 
a  lesson  and  stimulates  thought.  The  authors  also  adopt  the 
practice,  approved  by  most  of  the  more  advanced  technical 
teachers  in  this  country,  of  illustrating  each  problem  by 
practical  things.  Thus,  in  dealing  with  the  g\Toscope,  re- 
ference is  made  to  the  bicycle,  to  rudder  control  in  torpedoes 
and  aircraft  and  the  Brennan  mono  rail.  Hydrod}iiamics 
are  illustrated  by  reference  to  the  Roman  aqueducts  ;  and  in 
the  treatment  of  heat  there  are  references  to  cloud  formation, 
Diesel  engines,  safety  lamps,  &c.  Many  of  the  experiments 
in  electricity  are  simple  and  well  devised,  and  the  method  of 
illustrating  processes  of  induction  by  various  mechanical 
analogies  is  good.  The  work  loses  nothing  from  the  fact 
that  the  authors  occasionally  strike  a  note  of  whimsical  humour 
and  even  draw  on  the  "  Bab  Ballads  "  to  illustrate  their  ideas. 
\Miile  we  do  not  mean  to  convey  that  the  course  as  it 
stands  is  necessarily  adapited  to  all  colleges,  a  .-tudy  of  the 
book  will  suggest  ideas  to  many  technical  teachers,  and  it  is 
at  least  an  attem23t  to  get  away  from  the  tedious,  grave  and 
conventional  manner  in  which  physics  and  mechanics  are  so 
often  treated. 
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Electricity  Supply  for  Artisans'  Dwellings. 


Br  JAMES   CLEAKY. 


At  a  time  like  the  present,  when  nuich  activit}'  obtains  with 
the  view  of  solving  the  housing  problem,  and  many  schemes  are 
in  the  making,  most  of  which  depend  upon  ,the  apjilication  of 
electricity  as  an  aid  to  success,  it  is  essential  that  safeguards 
be  introduced  so  that  the  mistakes  of  the  past  may  be  avoided. 
This  new  business  under  existing  conditions,  calling  for  the 
application  of  fresh  ideas,  can  be  made  to  effect  a  balance 
on  the  right  side  of  the  scale,  and  be  a  lasting  benefit  to  the 
supply  undertaking  and  the  consumer  alike,  if  advantage  be 
taken  of  this  imique  opportunity. 

The  revenue  to  be  derived  from  Artisans'  Dwellings  may  not 
ajjpeal  to  all  engineers  ;  but  the  majority  of  stations  would 
benefit  from  this  class  of  business,  and  even  in  those  eases 
where  small  fish  are  considered  undesirable  there  still  remains  a 
duty  for  them  to  i^erform.  That  this  work,  if  properly  planned 
can  be  profitaljle,  has  been  abundantly  jiroved,  even  ander 
conditions  in  the  past  which  have  bristled  with  difficulties. 
It  has  rarely  happened  that  provision  has  been  made  for 
installing  electricity  in  large  blocks  of  cottages  during  con- 
struction, but  in  most  cases  the  work  has  had  to  be  done  after 
the  houses  have  been  built,  and  often  times  inhabited,  intro- 
ducing difficulties  and  exjiense  at  every  stage.  In  the  schemes 
now  under  consideration  the  installation  duiuig  construction 
can  be  made  to  effect  a  considerable  saving,  and  one  which  will 
compensate  in  a  large  measure  for  the  increased,  cost  of  materials 
and  labour. 


This  effort  has  been  a  great  success  from  the  national  economy 
point  of  view,  as  not  only  have  the  occupants  had  a  light  avail- 
able in  each  room  and  the  hall,  whenever  necessary,  but  have, 
by  the  judicious  use  of  the  switches  provided,  maintained  the 
consumption  on  such  an  economical  basis  that  the  minimum 
allowed  by  the  Fuel  Controller  was  not  exceeded .  Further  the 
economy  of  matches  was  very  much  appreciated  by  the  tenants 
during  the  period  of  shortage.  The  scheme  has  been  a  greater 
success  than  its  advocates  anticipated,  as  the  war,  which 
commenced  soon  after  the  scheme  was  launched,  introduced 
altered  conditions  which  greatly  enhanced  its  prospects,  as 
not  only  was  a  good  light  of  uniform  quality  available  at  a 
time  when  every  other  illuminant  was  adversely  affected  in 
quality  as  well  as  price,  but,  in  addition,  the  necessary 
accessories  became  almost  imobtainable.  The  users  of 
electricity  escaped  the  inconvenience  caused  b)  the  shortage 
and  increased  cost  of  jmraffin,  lamps,  wicks,  glass  chimneys 
and  candles.  This,  with  the  fjoor  show  put  up  by  other 
lighting  agentS;  due  in  a  large  measure  to  uncontrollable 
circumstances,  enabled  electricity  to  assert  itself  very  emphatic- 
ally as  the  light  for  the  multitude,  sweeping  away  all  obstacles, 
and  opening  up  a  clear  road  for  future  jjrogress.  During  this 
23eriod  five  of  the  houses  have  not  had  one  lamp  failure.  For 
every  lamp  renewed  there  has  been  an  average  consumption 
of  88-6  units.  This  is  equal  to  2,700  hours'  life  for  a  32-watt 
lamp,  and  2,200  hours  for  a  40-watt  lamp.     This  feature  in 


Distributing   System   for  HorsE  and   Street   Lioiiting. 


In  every  case  the  installation  should  be  fitted  as  a  necessary 
part  of  the  cottage  during  building  operations,  and  provided 
for  in  the  cost  of  building.  If  this  be  done  the  cost  will  be  paid 
by  the  saving  effected  during  the  first  five  years,  as  during  this 
period  there  will  be  no  need  for  redecorating — an  operation 
which  promises  to  be  well  worth  avoiding  in  the  future,  on  the 
score  of  cost  alone,  aj)art  from  the  inconvenience. 

Once  the  question  of  the  installation  is  disposed  of,  that  of 
the  connection  to  the  main,  requires  consideration.  This,  no 
doubt,  will  call  for  great  discrimination,  as  schemes  wiU  vary 
both  as  to  lay-out  of  the  residences  and  design.  Perhaps 
the  suggestion  of  limiting  the  houses  to  10  to  the  acre,  which 
will  necessitate  semi-detached  or  detached  houses,  if  acted 
upon,  will  be  the  one  which  will  demand  the  most  original 
treatment.  This  can  be  planned  in  a  manner  which  will  be 
an  advantage  over  previous  efforts  ;  the  simpler  schemes  of 
adjoining  houses  presenting  no  such  difficulty. 

The  Brighton  scheme,  of  which  an  account  of  the  first  year's 
working  was  given  in  The  Electrkian  of  December  3rd,  191.5, 
is  now  nearing  its  fifth  completed  year  ;  a  period  sufficient  to 
test  it  from  every  point  of  view.  There  are  60  installations 
connected,  a  total  of  400  lights,  on  15  house  services.  During 
the  past  five  years  the  revenue  has  steadily  increased,  and  now 
averages  over  £6  per  annum  for  each  house-service  laid  in. 


itsidf  is  the  crowning  ])oint  of  the  success  of  the  scheme,  which 
was  originally  based  on  "  each  lamp  consuming  40  units  during 
its  life."  The  fact  of  having  obtained  double  the  life  estimated 
for  the  lamps  is  sufficient  reply  to  those  critics  who  foresaw 
their  being  recklessly  broken. 

Although  a  very  good  case  can  be  made  for  the  success  of 
the  Brighton  and  many  other  schemes,  notwithstanding  this, 
the  same  methods  will  not  suflice  for  the  new  schemes  now 
under  consideration.  Whilst  taking  advantage  of  the  experi- 
ence gained,  allowance  must  be  made  for  the  increased  cost  of 
materials  and  labour,  and  the  reduction  of  working  hours,  and 
if  ])ossil)le  matters  adjusted  to  compensate  for  these. 

VV'hercas  most  of  the  existing  schemes  have  been  developed 
on  cable  net-works  already  available  close  to  hand,  the  new 
ones  will  necessitate  cable  extensions,  the  cajiital  charges  of 
which  must  be  met  from  the  revenue  obtained.  It  is  here 
where  a  new  dejiarture  is  necessary,  as  the  old  methods,  at 
double  the  former  prices  are  prohibitive.  Under  the  new 
conditions  it  is  unnecessary  to  lay  mains  in  a  position  30  to  60 
or  more  feet  from  the  point  where  the  service  is  required.  This 
may  have  been  expedient  in  the  past,  as  invariably  conflicting 
interests  blocked  the  way,  and  there  was  no  alternative  but  to 
repeat  the  long  and  costly  service  to  each  house  with  its 
attendant  heavy  re-instatement  charges.    There  is  now  no 
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necessity  for  this,  as  pro\'isioij  must  be  made  for  every  house. 
Tliis  state  of  unanimity  never  iirevailed  before  among  existing 
or  potential  consumers,  and  it  now  can  be  usefully  employed 
to  effect  a  considerable  economy  in  the  general  lay-out,  in 
manv  cases  reducing  the  costs  to  half,  and  at  the  same  time 
abolishing  re-instatement  charges,  and  the  vexed  question  of 
extra  length  of  service  which  has  been  a  bar  to  progress  in  the 
past,  especially  in  residential  districts,  and  also  save  the  cost 
and  incidental  trouble  of  much  of  the  fault-locating  necessary 
in  the  past. 

In  the  accompanying  plan  the  houses  are  shown  in  pairs, 
sjiaced  10  to  the  acre,  so  as  to  give  the  maximum  air  and 
garden  space  to  ensure  healthy  surroimdings.  If  this  plan 
were  adopted  it  would  be  possible,  as  here  shown,  to  connect 
twenty  residences  together  in  a  block  of  two  acres.  It  would 
onlv  be  necessary  to  lay  mains  in  alternate  vertical  roads  from 
which  tappings  would  be  taken  through  a  net-work  box.  A 
two-wire  ring  service  could  be  connected  through  every  house 
in  each  group  by  a  loop  system  drawn  into  2-in.  earthenware 
ducts,  laid  in  a  position  under  the  garden  path  to  the  side- 
entrance  of  each  house.  If  the  groups  on  the  right  are  coupled 
to  the  jjositive  side,  and  those  on  the  left  to  the  negative  side 
of  the  net-work,  a  satisfactory  balance  will  be  effected.  If  the 
cables  are  looped  from  house  to  house  to  form  a  ring,  there 
will  be  a  minimum  of  droj),  and  if  necessary  the  supply  can  be 
cut  off  from  any  house  from  the  adjoining  houses  without 
excavation  or  interrupting  the  suppl}'  to  the  remaining  con- 
sumers. The  absence  of  all  underground  joints  would  be  a 
distinct  gain,  both  as  regards  the  initial  costs  and  maintenance, 
and  the  life  of  the  cable  would  considerably  be  prolonged. 

There  may  be  some  who  will  advocate  over-head  construc- 
tion on  the  score  of  economy.  This  method  at  its  best  is  only 
a  temporary  makeshift,  as  cables  exposed  to  the  extremes  of 
temperature  soon  deteriorate,  and  require  renewing  periodic- 
ally, and  the  insulator  brackets  and  supports  will  require 
continual  attention,  the  cost  of  which  would  be  a  perpetual  tax 
on  the  revenue. 

The  system  outlined  above,  even  at  existing  costs,  can  be 
made  to  render  a  very  profitable  return  with  an  annual  average 
revenue  of  £2  per  house,  which  could  be  augmented  if  facilities 
are  given  for  the  use  of  irons,  grills  and  similar  devices.  If  in 
some  cases  large  numbers  of  smaller  houses  or  flats  are  built  in 
compact  blocks,  the  cost  of  connecting  will  be  very  much  less, 
without  any  appreciable  drop  in  revenue,  as  it  is  found  that  the 
consumption  in  a  four -roomed  flat  is  in  most  cases  equal  to  that 
of  a  six-roomed  house.  In  both  cases  the  maximum  use  is 
made  of  three  lights,  bed-room  lights  being  very  little  used  as  a 
general  rule. 

If  in  planning  the  house  installations  due  attention  be 
given  to  details,  here  again  economies  can  be  effected  that  will 
more  than  compensate  for  increa.sed  cost  of  materials  and  labour. 
The  wasteful  methods  of  the  past,  in  these  schemes  at  any  rate, 
need  not  be  repeated,  as  it  should  be  to  the  interests  of  all 
parties  connected  with  the  building  to  assist  each  other  where- 
ever  possible.  It  should  not  be  necessary  for  the  wiremen  to 
tear  up  floor  boards  that  have  just  been  nailed  down,  to  wrench 
off  wainscotting  that  has  received  its  last  coat  of  paint,  to  plug 
walls  that  have  been  ijapered,  and  many  other  things  that 
could  easily  be  avoided  if  precautions  are  taken .  It  should  be 
the  duty  of  the  building  foreman  to  see  that  facilities  are  given 
for  fixing  all  cables  under  floors,  in  cavity  walls  or  other  posi- 
tions before  these  are  closed  up.  All  plugs  should  also  be 
fixed  before  the  walls  are  plastered,  this  would  not  only  save 
the  time  of  the  wireman,  but  would  also  make  it  unnecessary 
for  painters,  plasterers,  joiners,  &c.,  to  follow  in  his  wake 
making  good.  Undoubtedly  the  best  wiring  system  is  metal- 
cased  V.I.R.  twin.  Not  only  is  this  a  great  time-saver  in 
erecting,  but  it  also  ensures  a  cable  of  uniform  good  quality, 
which  in  itself  justifies  its  use.  A  great  deal  of  trouble  in  the 
past  has  been  due  to  inferior  cable  being  fixed  by  inferior 
workmen,  in  a  reckless  manner.  Cables  have  been  dragged 
through  tubes  of  varying  C|ualit;es,  with  the  burr  of  the  saw- 
cut  at  each  end,  and  oftentimes  in  positions  out  of  sight,  with 
no  protection  whatever. 


It  has  been  most  unfortunate  for  the  contractor  of  repute,  who 
appreciated  the  need  for  bends  and  elbows  and  other  inci- 
dentab  requisite  for  a  satisfactory  job,  that  he  too  often  lost 
contracts  to  the  man  who  did  not.  If  time  saving  has  to  be 
practised  in  the  future  to  effect  the  utmost  economy,  this  can 
only  be  accomplished  by  the  use  of  metal-cased  cable,  as  both 
wood-casing  and  tubing  are  slow  operations  in  comparison. 
The  time  taken  for  mitreing  and  fixing,  caj)ping 
and  casing,  and  cutting,  bending  and  fixing  split  tubes  must 
militate  against  the  use  of  these  systems  in  the  future.  The 
efficient  bonding  and  earthing  of  split  tube  even  with  the  many 
special  contrivance...  in  the  form  of  pins  and  grips  which  have 
been  introduced  for  the  purpose  has  been  practically  im- 
possible ;  whereas  the  metal-cased  cable  is  designed  for  this. 

One  other  reform  which  is  long  overdue,  that  could  well  be 
included  in  this  scheme,  is  charging  without  meters.  Although 
this  has  been  advocated  in  the  past,  only  one  or  two  feeble 
attempts  have  been  made  to  put  it  into  practice.  It  could. 
with  advantage,  be  included  in  this  class  of  installation,  and 
effect  the  greatest  economy  of  all.  the  cost  and  upkeep  of  meters 
could ie  saved  for  all  time.  If  this  were  done,  the  need  for  a 
second  meter  for  "  other  uses  "  will  also  disappear.  The  cost  of 
two  meters  to  register  the  small  amount  of  current  likely  to  be 
used  under  these  conditions  certainly  places  an  undesirable 
burden  upon  both  consumer  and  supply  authority,  but  this  is 
another  question,  and  will  provide  a  meaty  meal  in  itself  for 
separate  treatment. 


Scientific 


Lighting    and 
Efficiency. 


Industrial 


In  a  lecture  at  the  British  Scientific  Products  Exhibition  on 
July  28  Mr.  Leon  Gaster  pointed  out  that  scientific  methods  of 
lighting,  which  have  a  direct  bearing  on  the  efficiency  of  production, 
are  of  great  interest  as  illustrating  the  aims  and  objects  of  the 
Exhibition.  There  is  no  industry  that  is  not  dependent  on  the  use 
of  artificial  light  and  during  the  war  the  great  increase  in  the  amount 
of  night  work  had  made  the  conditions  of  artificial  illumination  of 
even  greater  consequence  than  fonnerlj'.  In  the  future,  with  the 
possible  extension  of  the  ""  three-shift  "  system,  this  aspect  might 
become  even  more  important.  Moreover,  m  workmg  processes 
■\\hich  depended  on  accurate  duplication  of  parts  and  interchange- 
ability  of  pieces  of  complicated  machuierj-,  the  highly  skilled  work- 
manship and  precision  made  great  demands  on  the  illummation, 
as  a  small  error  might  easily  be  caused  by  difficulty  m  seeing  the 
work.  In  these  standardised  processes,  such  as  those  adopted  hi  the 
Ford  Motor  Works,  any  defect  so  caused  at  any  point  hi  the  chain 
of  operations  might  delay  the  whole  process  of  production. 

Mr.  Gaster  then  proceeded  to  deal  in  turn  with  the  effect  of  in- 
dustrial lighting  on  health,  accidents  and  efficiency  of  work.  For 
many  years  the  Home  Office  had  demanded  good  illummation  in 
certaui  dangerous  or  poisonous  trades,  where  inadequate  illumination 
had  specially  serious  results.  It  was,  however,  a  matter  of  common 
knowledge  that  employees  worked  better  and  more  cheerfully  in 
well  lighted  surrounduigs.  In  cases  «here  work  was  necessarily 
done  almost  exclusively  by  artilicial  light  at  night-time  the  hardship 
to  employees  of  poor  lighting  was  very  great.  While  there  were 
admittedly  important  economic  factors,  he  thought  that  the  fact  of 
miners  workuig  underground  by  such  a  relatively  feeble  light  had 
much  to  do  with  the  prevailing  discontent  ;  while  in  the  case  of 
bakeries  there  was  also  an  agitation  against  night  work,  wliich  was 
often  carried  on  under  conditions  which  imposed  a  strain  on  health. 
There  was  also  no  doubt  that  unsatisfactoiy  lightuig  added  greatly 
to  industrial  fatigue.  Delicate  researches  had  shown  how  the 
senses  and  pereeptions  became  dulled  during  the  days  work,  and 
how  recuperation  took  place  during  the  night.  If  a  worker  had 
any  difficulty  ui  mspectiug  his  work  and  obsen'ing  defects,  this 
added  immensely  to  the  difficulty  of  his  task.  He  hoped  that  this 
matter  would  be  studied  by  the  t'omraittee  recently  appomted  by 
the  Department  of  Scientific  and  Industrial  Research  on  Industrial 
Fatigue.  There  was  thus  a  good  case  for  proper  lighting  on  purely 
humanitarian  grounds  ;  but,  as  Mr.  Gaster  next  proceeded  to  show, 
the  case  from  the  economic  standpdint  \\  as  equally  sound. 

During  recent  years  a  great  deal  of  ir.foniiation  had  been  obtained 
which  placed  the  matter  beyond  mei-e  conjecture.  Statistics  had 
shown  that  some  varieties  of  accidents — e.g.,  pcreons  falling — were 
particularly  subject  to  the  intluence  of  lighting  ;  and  the  report  of 
the  Home  Office  Departmental  t'ommittee  on  Lightmg  in  Factories 
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and  Workshops  had  showii  that  in  sonie  industries  where  such 
accidents  were  common — e.g..  in  shipbuilding — the  accident  rate 
by  night  was  double  that  prevailing  by  day.  This  showed  clearly 
that  inadequate  artiticial  lighting  played  a  part.  Yet  there  was  no 
apparent  reason  why  artificial  lighting,  being  strictly  under  control, 
should  not  be  as  well  adapted  to  the  work  as  daylight  in  interiors. 
When  one  dealt  with  very  large  ojien  spaces  it  was  naturally  more 
difficidt  to  secure  perfect  conditions.  Mr.  Gaster  mentioned  many 
other  tj-pical  forms  of  accident  which  were  apt  to  be  caused  by 
insufficient  light,  and  quoted  statistics  from  the  data  of  the  Travel- 
lers' Insurance  Company  to  show  that  about  2.5  per  cent,  of  accidents 
were  in  some  measure  connected  with  artificial  lighting  and  pre- 
ventable. It  was  to  be  anticipated  that  the  British  Industrial 
"  Safety  First  "  Association  in  this  country  would  have  a  vahiable 
influence  in  diminishing  such  accidents.  Besides  the  direct  financial 
loss  of  compensation  for  death  or  injury,  there  was  the  indirect  loss, 
more  difficult  to  assess,  of  time  lost  and  disorganisation  of  work 
processes.  Here  again,  therefore,  the  humanitarian  case  was 
reinforced  by  economic  arguments. 

The  most  direct  evidence  of  the  economic  disadvantages  of  poor 
lightmg  were,  however,  to  be  obtained  from  a  scientific  study  of  the 
relation  between  conditions  of  illuramation  and  output.  Break- 
downs in  machiners-,  due  originally  to  dim  lighting,  which  resulted 
in  apparatus  not  being  properly  cleaned,  were  obvious  sources  of 
loss,  and  in  many  cases  caused  serious  delay  in  important  contracts. 
It  was  folly  to  pay  high  wages  and  instal  costly  machinery  and 
grudge  the  small  expenditure  necessary  to  enable  a  workman  to  see 
what  he  was  doing.  He  recalled  the  case  of  a  cleaning  factory,  where 
the  percentage  of  faulty  articles  rose  inexplicably  on  a  certain  day. 
It  was  then  discovered  that  at  the  time  these  mishaps  occurred  the 
artificial  lighting  was  disorganised.  In  a  leather  factory  in  the 
United  States  it  had  been  recently  found  that  rejects  diminished 
80  per  cent,  when  the  illumination  was  improved.  Of  special 
interest  were  some  experiments  recently  conducted  in  Chicago,  where 
plants  were  nm  at  the  existing  illumination  for  a  month,  then  for  a 
month  with  improved  illumination,  and  then  again  under  the  old 
conditions,  a  careful  record  being  kept  of  output.  Increases  in 
various  departments  of  8  to  27  per  cent,  were  noted.     It  would   be 


well  worth  while  for  manufacturers  in  many  cases  to  put  up  with^ 
some  disorganisation  of  normal  procedure  whOe  making  such  tests. 

In  the  next  section  of  the  lecture  Mr.  Gaster  analysed  the  relation 
of  cost  of  lighting  to  other  expenses.  In  general,  the  rimning  cost 
of  lighting  amounted  to  less  than  1  per  cent,  of  the  wages  bill,  and  in 
many  factories  the  ratio  of  cost  of  lighting  equipment  to  the  total 
costs  of  plant,  buildings,  &c.,  was  likewise  very  small.  Thus,  Mr. 
Clewell  estimated  that  in  the  Ford  Motor  Works  it  came  to  only 
0-3  per  cent.  If,  therefore,  a  slight  additional  cost  to  make  the 
installation  quite  satisfactory  caused  even  a  small  percentage 
increase  in  output  it  would  be  well  worth  while.  In  the  case  of  an 
existing  works  busy  on  orders,  the  manager  often  found  it  difficult 
to  arrange  for  an  overhaul  of  the  lighting  installation,  merely  because 
he  could  not  see  his  way  to  letting  a  part  of  the  works  stand  idle. 
But  in  a  new  factory  there  Mas  no  excuse  for  not  having  lighting 
which  was  thoroughly  up  to  date. 

In  his  final  remarks,  Mr.  Gaster  traced  the  development  of  interest 
in  industrial  lighting  on  the  part  of  Government  departments.  This 
interest  was  growing  in  Europe  before  the  war,  and  in  several  cases 
committees  to  deal  with  the  subject  were  proposed  or  initiated. 
But  only  in  this  comitrf  had  the  Committee  set  up  actually  com- 
pleted a  section  of  their  inquiry,  and  the  report  issued  by  the  Depart- 
mental (Home  Office)  Committee  in  1915,  despite  the  mterference  of 
war,  was  an  event  of  great  scientific  interest.  During  the  war  the 
United  States  had  taken  the  matter  up  with  enterprise,  and  there 
were  now  five  States  which  actually  possessed  codes  of  industrial 
lighting.  Experience  of  the  working  of  the  codes  had  been  favour- 
able, and  managers  readily  acquiesced  in  suggestions  for  improve- 
ment ;  it  was  generally  recognised  that  the  step  was  beneficial  alike 
to  employer  and  employee.  In  the  future  he  anticipated  that  there- 
would  be  inteniational  action  on  the  matter.  The  Exhibition  had 
illustrated  many  directions  in  which  this  country  had  successfully 
initiated  processes  of  manufacture  previously  undertaken  by  Ger- 
many. He  might  mention  that  in  illuminating  engmeering  this 
country  had  been  ahead  of  Gemiany.  When  the  latter  country 
eventually  decided  to  form  an  illuminating  engineering  society  some 
years  before  the  M'ar,  they  came  to  Great  Britain  for  information  as 
to  the  best  procedure. 


The  British  Scientific  Products  Exhibition.— III. 


An  involuntary  injustice  was  done  to  the  Edison  Swan  Company 
in  an  earlier  part  of  this  description  in  reference  to  the  "  Pointolite  " 
lamp.  Contrary  to  our  statement,  it  was  sho^ra,  not  only  in  its  com- 
plete form,  but  also  in  the  coristituent  parts,  together  with  a  large 
variety  of  lamp  bull)s  and  glass  apparatus.  The  show  case  was  located 
with  exhibits  which  are  other  than  electrical,  which  accounts  for  its 
being  overlooked  before.  If  the  lamp  had  been  shown  in  operation, 
only  the  blind  could  have  failed  to  notice  it,  and  it  seems  a  pity  that 
this  was  not  done. 

Electric  Heatisg,  Cooking,  &c. 
The  Britlsh  Electric  Transformer  Company  has  a  complete 
kitchen  installation  in  operation,  fitted  up  with  their  well-kno^\Ti 
"  Tricity  "  appliances.  The  electric  fires  show  considerable  evidence 
of  attention  to  heat  diffusion  by  combming  radiation,  reflection  and 
convection  effects.  The  individual  elements  are  easily  replaceable. 
Perhaps  the  most  attractive  cooking  appliance  shown  is  the  grill. 
Operating  by  radiation  from  above,  well  lagged  and  totallj'  enclosed, 
this  apparatus  should  show  a  high  efficiency.  It  takes  up  a  small 
space  and  sells  at  a  low  price.  The  ovens  are  similarly  designed  for 
efficient  use  of  the  energy.  The  electrical  hay-box  shown  by  the 
Benjamin  Electric,  L/id.,  seems  likely  to  be  a  convenience  in  the 
household.  It  should  be  said  that  the  lagging  material  is  not 
actually  hay.  The  food  to  be  cooked  is  heated  to  cooking  point  in 
any  way,  then  put  into  the  "  Merrett  "  self  cooker,  which  is  so  well 
heat- insulated  that  the  cooking  completes  itself,  and  the  food  is  kept 
hot  for  a  very  long  period  with  no  risk  of  burning.  Another  ap- 
pliance of  a  somewhat  similar  kind  is  shown  by  Mr.  Leoline  Edward 
under  the  nams  of  the  "  Quidos  "  electric  lamp  hay- box  oven.  This 
is  a  very  well  lagged  casing  fitted  with  shelves  to  carry  dishes,  &c., 
and  has  an  ordinary  carbon  lamp  inside  it.  The  lamp  gives  sufficient 
heat  to  more  than  make  up  the  losses  from  the  oven,  so  that  the 
cooking  is  not  antirely  dependent  on  the  preheating.  In  fact,  if 
time  is  no  object,  the  whole  cooking  can  be  done  by  the  lamp,  though 
there  is  an  obvious  economical  limit  to  this.  But  for  such  a  purpose 
as  having  a  meal  to  cook  without  attention,  as  during  the  night  for 
breakfast,  the  oven  seems  convenient.  It  can  be  fitted  with  an 
automatic  clock  control  to  switch  the  lamp  off  or  on  at  certain  times. 


Electrically  heated  clothing  for  airmen  and  jheater  for  the  lubri- 
cating oil  of  aeroplane  machine  guns  are  among  the  exhibits  of  the 
British  Electric  Transformer  Company  and  the  Dowsing 
Radiant  Heat  Company  ;  the  latter  also  show  a  large  number  of 
appliances  of  their  well-known  types,  including  irons,  soldering  bits, , 
glue  and  wax  heaters.  Some  electric  irons  without  connecting  cords 
and  electrically  heated  car  mats  and  driving  rugs  are  novelties  to 
the  general  public  at  least.  Messrs.  BenHam  &  Sons  show  some 
'■  electro-vapour''  radiators,  which  make  use  of  water  as  the  con- 
vection medium  between  the  heating  element  and  the  radiating 
surfaces.  This  keeps  the  temperature  of  all  parts  within  veiy  safe 
limits,  approximately  water  boUing  pomt. 

Electric  Furnaces. 
The  Wild-Barfield  electric  furnaces  for  hardening  steel  are  shown 
in  various  forms  and  sizes  by  the  Automatic  and  Electric  Furn  a  es,  . 
Ltd.  Those  for  hardening  and  quenching  carbon  steel  tools  have 
capacities  of  10  lb.,  30  lb.  and  6.5  lb.  per  hour.  The  watt  capacities 
are  proportional  at  1,400,  4,200  and  9,500  respectively.  These 
furnaces  arc  fitted  with  the  often  described  automatic  detector, 
depending  upon  the  steel  reaching  its  recalcscence  point  and  the 
accompanying  magnetic  change.  A  small  research  muffle  on  the 
same  principle  admits  of  experiments  on  heat  treatment  \\  ith  freedom 
from  oxidation  or  contammation  by  products  of  combustion.  The 
firm  shows  a  "  Magnetic  Schrometer  "  for  testing  the  effect  of  heat 
treatment  on  the  magnetic  hardness  of  iron  and  steel.  The  specimen 
is  turned  to  a  standard  size  of  3  hi.  by  J  in.,  and  after  treatment  is 
tested  for  coercive  force  on  magnetisation  to  saturation,  and  for  open 
circuit  remanence  with  a  Grassot  fluxmeter  and  searc-h  coil,  it  is 
claimed  that  these  tests  may  be  used  to  deteraiine  the  "  refining  " 
temperature  of  steel,  the  hardening  temperature  of  carbon  steel  and 
alloy  steels,  the  quenching  power  of  various  media  at  various  tem- 
peratures, effect  of  various  temperatures  and  periods  on  tempering,. 
and  the  requirements  for  correct  nonnalising  and  annealing.  Pre- 
sumably the  inventors  have  investigated  the  connection  between 
magnetic  pr()]ierlics  and  these  elements  ;  at  any  rate,  the  apparatus 
lends  itself  to  such  investigations.  The  Bastian  Electric  Company 
show  muffle,  cnicible  and  tube  furnaces,  ui   which  the  magnetic 
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I  liauge  at  rejalescencs  point  is  utilised  to  indicate  the  best  hardening 
teiii[)erature.  The  charge  is  shown  by  a  compass  needle  so  placed 
in  reference  to  tlie  magnetising  coil  and  the  earth's  field  that  it  is 
deflected  about  180  deg.  from  its  normal  position  so  long  as  the  steel 
retains  its  magnetic  character.  On  the  temperature  reaching  the 
recalescence  point  the  needle  .swings  back,  and  may  be  made  to  actuate 
a  signal  bell,  or  to  discharge  the  furnace.  These  furnaces  may  be 
heated  electrically  or  by  gas.  Messre.  A.  G.ai.lenKamp  &  C'ompanV, 
Ltd.  ,sho\v  a  number  of  laboratory  appliances  heated  electrically. 
These  include  muffle  and  combustion  furnaces.  One  of  the  latter 
takes  four  combustion  tubes,  and  permits  of  50  carbon  estimations 
in  steel  in  eight  hours — quite  a  good  day's  work.  There  are  also 
water  baths,  water  ovens  and  fat  extractors,  which  should  prove 
highly  convenient  in  laboratories.  An  electrolvtic  analysis  set  by 
the  same  linn  is  worth  mention.  In  the  most  convenient  arrange- 
ment the  central  electrode  can  be  rotated  by  a  small  motor. 

Thermit  welding  is  hardly  electric  heating,  though  the  electric 
furnace  is  the  source  of  the  energy  utilised  ;  but  the  process  has  a 
good  many  applications  of  interest  to  electrical  engineers.  A  few- 
specimens  of  welds  are  shown,  but  of  far  moi-e  general  interest  is  the 
display  of  carbon  free  metals  and  alloys  produc?d  by  the  process. 
These  include  manganese,  chromium,  titanium,  ferro-manganese, 
ferro-silicon,  manganese-copper,  arsenic  copper,  magnesium  copper, 
cadmium  copper,  manganese-tin,  &c.  .Some  of  these  compounds 
may  be  worth  attention  by  instrument  makers  and  others  requiring 
metals  with  special  qualities 

Miscellaneous. 

The  Mua  :ax  C'RucrBLE  Company  show  a  number  of  their  well- 
known  dynamos  and  motor  brushes,  welding  carbon  electrodes, 
turbine  gland  rings,  microphone  diaphragms  and  granules  ;  as  well 
as  many  other  articles  of  carbon  of  less  electrical  interest. 

The  new  "  synthetic  rcsii  "  products,  which  form  the  basis  of  tlie 
modern  moulded  insulating  materials  are  shown  in  great  variety 
of  form,  colour  and  application  under  the  name  of  "  Fomiite,"  by 
the  Damard  Lacquer  Company,  Ltd.  A  resin  soluble  in  alcohol, 
acetone,  &c.,  moulding  powders  and  mixtures  and  insulating  varn- 
ishes will  interest  electrical  men  generally.  The  production  of 
transparent  and  opaque  coloured  forms  is  shown  by  a  number  of 
fancy  trade  products,  which  simulate  such  thmgs  as  horn,  amber, 
and  minerals  in  a  remarkable  way.  It  is,  perhaps,  not  generally  known 
that  this  material  is  soluble  and  fusible  like  some  natural  resins  in 
its  original  state,  but  that  after  heating  to  120°-130°C.  it  changes 
into  a  chemically  inert  insoluble  form  unaffected  by  hot  oil,  spirits, 
and  most  chemicals,  and  possessing  high  insulating  properties.  It 
is  a  valuble  addition  to  the  msulating  resources  of  the  electrical 
engineer.  Micanite  &  Insulators,  Ltd.,  show  an  extensive  variety 
of  insulating  tubes,  sheathings,  collars,  sluices  and  washers,  troughs 
and  other  parts.  A  new  material  called  '  Paxolin,  '  is  a  combination 
of  paper  and  synthetic  resin  varnish,  which  has  good  msulating 
properties  and  lends  itself  to  manufacture  in  many  convenient  forms. 
It  has  considerable  mechanical  as  well  as  dielectric  strength.  It  is 
claimed  that  these  synthetic  resins  destroy  the  hygroscopic  character 
of  fibrous  and  textile  materials  with  which  they  are  incorporated. 

OzoNAiR,  Ltd.,  show  some  very  compact  sets  of  ozone  producers 
for  sick  room  use,  contained  in  boxes  about  12  in.  •  8  in.  :■■.  8  in.  high, 
worked  by  a  plug  connection  to  any  lighting  circuit. 

A  rather  remarkable  generator  for  aeroplanes  is  shown  by  G  E. 
MoRTLEv  &  Company.  It  is  driven  by  an  air  screw,  and  contained 
in  a  '■  stream  line "  aluminium  case.  The  whole  thing  weighs 
131b.  1  oz.  It  has  a  capacity  of  100  milli-amperes  at  1,500  volts, 
for  wireless  ;  and  also  gives  a  supply  at  12  volts  for  heating  clothing. 
It  is  a  distinct  feat  to  get  a  1,500  volt  w  hiding  and  commutator  on 
to  such  a  toy  size  armature,  not  to  mention  the  lo«-tension  winding. 
Ihe  machine  was  accepted  by  the  Government  for  aeroplane  equip- 
ment, and  is  reported  to  have  stood  up  well  to  its  work.  The  speed 
is  kept  approximately  constant  by  a  centrifugal  governor  acting  on 
a  clutch  between  the  screw  and  the  armature  spindle.  About  6,000 
revs,  per  min.  is  the  normal  speed.  Motor  cycle  lighting  d3mamos 
and  lamp  fittings  are  shown  of  small  weight  and  size,  which  should 
commend  themselves  to  the  users  of  these  popular  vehicles  m  sub- 
stitution of  acetylene  and  oil  lighting. 

Dr.  E.  E.  Fournier  d'Albe  shows  a  ship's  compass  fitted  with  a 

Tell-Tale  Controller."  The  card  carries  a  mirror  over  the  pivot, 
and  a  small  glow  lamp  is  ti.Ked  on  a  collar  surrounding  the  case.  A 
selenium  cell  is  carried  on  the  same  collar.  So  long  as  tlie  couree 
is  that  set.  the  card  mirror  reflects  light  on  to  the  cell.  If  the  vessel 
falls  off  the  course  the  beam  leaves  the  cell,  whereupon  apparatus 
in  the  circuit  of  the  cell  makes  a  noise  or  shows  a  light  to  call  atten- 
tion. It  should  be  said  that  this  account  is  the  result  of  insp-ction 
through  the  case,  as  no  printed  explanation  was  on  view.  The 
instrument  was  uivented  by  Major  D.  W.   Btiddieom,  late  of  the 


'■  Tanks  "  branch,  Minstry  of  Munitions.  Some  other  applications 
of  selenium  cells  are  exhioited  by  Dr.  Kournier  d'Albe,  including  the- 
"  Opiophone  "  for  transforming  the  prmted  page  into  articulate 
speech  for  the  benefit  of  the  bHnd. 

Mr.  H.  R.  Tidswell  shows  an  improved  trolley  head  for  tramway 
cars,  &c.  It  combines  the  advantages  of  the  swivel-head  with  the 
definite  orientation  of  the  wheel  in  a  fixed  head.  The  wheel  is 
carried  on  a  plunger  backed  by  a  spring  in  a  socket  on  the  head. 
When  on  the  wire  the  spring  is  compressed  and  the  jjlunger  sw-ivels- 
easily.  When  off  the  wire  the  sprii.g  pushes  the  plunger  out,  but 
brings  the  wheel  in  line  with  the  trolley  boom,  so  facilitating  the- 
re-wirmg,  sometimes  a  tantalising  job  with  a  swivel  head  on  a  dark 
night.  The  spring  action  is  claimed  to  improve  the  ninning  of  the 
wheel. 

The  testing  of  ignition  sparknig  plugs  under  {pressure  is  shown  by 
Mr.  A.  f'.  Parn'.Jlcott,  in  a  little  apparatus  containing  a  hand-driven 
magneto,  a  pressure  chamber  mto  w  Inch  the  plug  is  screwed,  with  a, 
glass  window  giving  a  view  of  the  spark  and  a  pressure  gauge.  The 
behaviour  of  the  plug  at  any  desired  pressure  up  to  1 .50  lb.  per  sq.  inch 
can  be  observe;!,  and  any  gas  leakage  through  the  plug  detected  by 
watching  the  gauge.  The  same  exhibitor  shows  some  drawing 
compasses  of  highly  original  design.  Extension  is  provided  for  by 
telescopic  legs.  The  marking  and  centring  points  can  be  turned 
about  the  legs,  so  that  they  ahvays  make  a  faxourabh  angle  with  the 
paper,  even  at  extreme  radii.  It  is  claimed  that  circles  can  be 
accurately  drawn  from  1/32  m.  up  to  24  ui.  diameter  with  the  one 
set.  The  construction  is  simple,  strong  and  light.  The  compasses 
are  made  in  'stainless  steel,"  and  seem  to  maik  a  real  advance  in 
a  class  of  design  which  has  shown  little  movement  for  centuries. 

Errata. — The  gyrostat  rotor  of  Messrs.  Elliotts  was  described  as 
liaving  '"  tumerl  "  slots.  It  should  have  been  "  tunnel  "  .slots.  Messrs. 
Graham's  instruments,  as  perhaps  the  context  show-ed,  are  "  Xaval,'* 
not  "  Nerval  " 


Some  Hose  Applications. 


The  purposes  for  which  hose  is  used  are  many  and  \arious,  and  to 
follow  this  sinuous  conductor  of  liquids  and  gases  throughout  its  myriad 
applications  would  involve  an  exceedingly  instructive  and  protracted 
course  of  study. 

Hose  is  one  of  the  most  important  manufactures  of  the  India  Rubber, 
Gutta  Percha  &  Telegraph  Works  Company.  Ltd.  (the  Silvertown  Com- 
pany), and  in  their  extensive  works  at  Silverto-wn  is  produced  hose  of  all 
types  and  sizes  for  every  conceivable  purpose.  These  include,  in  addition 
to  delivery,  steam,  hydraulic  and  suction  hose,  both  plain  and  armoured, 
special  hose  for  pneumatic  tools,  coal  cuttei-s,  coke  quenching,  sand  blast, 
o.xy -acetylene  welding  and  divers. 

For  salvage  and  dredging  service  the  Silvertown  Company  have 
developed  a  special  hose.  Originally  the  suction  method  of  dredging 
was  confined  to  the  removal  of  sand,  but  it  has  proved  so  effective  that 
its  application  has  hern  extended  to  the  salvage  of  such  materials  as 


metallic  ore,  coal,  gravel,  clay,  scrap  iron,  &c.  Essentially  the  suction 
dredging  method  consists  in  drawing  up  material  from  the  bottom  of  the 
water  by  suction  through  a  contnuous  hose,  and  discharging  it  into  a 
hopper  or  through  a  pipe  line  to  places  some  distance  away. 

As  an  example  of  successful  suction  dredging  and  remarkable  hose 
durability,  a  recent  salvage  operation  of  Messi-s.  Thomas  Ensor  &  Sons, 
the  well-lcnown  Queenstown  salvage  contractors,  may  be  mentioned. 
A  Silvertown  dredging  hose  of  10  in.  bore  was  used,  and  this  one  hose 
salved  400  tons  of  copper  ore  and  thousands  of  tons  of  gravel,  sand  and 
scrap  iron.  Many  of  the  pieces  of  copper  ore  were  of  considerable  size 
(that  in  the  illustration  weighs  31  lb.),  but  they  were  all  successfully 
negotiated  by  the  Silvertown  hose. 

The  Silvertown  (^ompany  have  jiaid  a  great  deal  of  attention  to  the 
design  and  manufacture  of"  hose  to  meet  special  requirements,  and  they 
arc  prepared  to  deal  with  any  hose  proposition  that  may  be  ad\anced. 
Engineers  who  desire  hose  information,  whether  relating  to  regidar  or  to 
hitherto  untried  applications,  are  reconuuvnded  to  get  in  touch  with  the 
Silvertown  Company,  whose  works  are  at  Silvertow-n,  London.  E.16,  and 
whose  head  office  is"at  100,  Cannon-stii-ct.  London.  E.C.4. 
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Patents  in  Relation  to  Industry. 


A  Conference  on  the  l-elation  of  patents  to  indiistn-  was  held  at 
the  British  Scientilic  Products  Exhibition  on  Thursday,  July  31, 
Lord  Moulton  presiding 

Sir  Robert  Hapfield  F.R.S.,  who  opened  the  discussion,  said 
he  had  come  sti-aight  from  a  meetuig  of  a  sub-committee  of  the 
Federation  of  British  Industries  which  was  dealuig  ^^•ith  this  question. 
Through  that  Federation,  and  also  the  British  Commonwealth 
L'nion,  whicli  did  the  PariiamentaiT  side  of  the  work,  they  would 
have  a  ven-  good  chance  of  getting  the  views  of  mdustiy  put  before 
Parliament  in  a  way  which  was  not  easily  possible  otherwise.  The 
Federation  was  backing  up  the  views  that  had  been  expressed  by 
the  conference  of  scientific  and  technical  societies  which  had  already 
gone  into  the  question  in  regard  to  the  new  Patents  Bill,  and  agreed 
that  there  should  be  a  much  longer  term  for  the  life  of  patents, 
that  the  file  wi-ap]ier  system  should  be  adopted  as  was  the  case  in 
America — the  tile  wrapper  sj'stem  consisted  in  allowing  an  examina- 
tion of  the  various  remarks  by  the  Examiner  on  any  particular 
application — the  constitution  of  a  special  tribunal  for  dealing  with 
patent  actions,  and  an  extension  of  the  term  of  provisional  pro- 
tection from  six  months  to  two  years.  He  could  speak  from 
experience  of  the  value  of  the  file  wrajjper  system.  He  was  in 
Washington  on  one  occasion  and  by  bemg  able  to  examine  the 
reports  of  the  Examiner  on  various  patents  in  which  he  was  uiter- 
ested,  he  not  only  saved  a  considerable  amount  of  time  but  had  been 
able  to  avoid  costly  litigation.  He  could  not  help  saying  that  it 
seemed  an  anachronism  in  these  days  to  find  that  a  Britisher  could 
not  get  as  good  and  as  long  a  patent  as  an  American.  An  American 
patent  commenced,  not  from  the  date  of  application  but  from  the 
date  on  which  the  patent  was  actually  granted,  whereas  in  this 
country  we  might  \\aste  12  or  1.5  months  and  all  that  time  the  life 
of  the  patent  was  running  out.  He  did  not  think  that  was  the 
original  intention,  and  it  had  probably  gromi  up  as  a  matter  of 
long  practice,  but  it  placed  the  Britisher  very  much  at  a  dis- 
advantage. With  regard  to  fees,  the  Federation  of  British  Industries 
rather  thought  that  the  British  patentee  could  afford  to  pay  a  very 
considerable  charge  compared  with  an  American  inventor.  He 
could  not  see  that  himself,  Ijut  finally  it  was  agreed  that  if  fees 
were  reduced  by  50  jier  cent,  it  would  be  a  verj^  great  advantage. 
With  regard  to  an  Emjjire  patent,  he  agreed  with  the  view  of  the 
Federation  that  it  Mas  too  late  to  do  anything  in  this  matter  m 
regard  to  the  ne\v  Patents  BUI  and  that,  for  the  moment,  that 
point  should  not  be  pressed.  A  point  which  the  Federation  was 
introducing,  and  with  which  he  thought  they  would  agree,  was  that 
the  publication  of  a  paper  before  a  learned  society  should  not  be 
taken  as  in  any  way  barruig  a  man  from  gettmg  a  patent.  He 
hoped  that  the  meeting  would  show  our  legislators  that  industry 
was  determined  to  have  some  change  m  our  patent  laws. 

Mr.  Walter  F.  PvEId,  Chairman  of  the  Council  of  the  Institute 
of  Inventors,  urged  the  necessity  for  encouraging  inventors,  upon 
whom  the  whole  progress  of  the  world  depended.  Our  j^resent 
system  of  grantmg  patents,  with  its  limited  search  of  50  years  in 
this  country  only,  did  not  give  a  patentee  a  monopoly  at  all ;  it 
really  gave  him  a  licence  for  litigation  and  nothing  more.  At 
present  the  Patent  Office  made  a  profit  of  £100,000  a  year  out  of 
the  fees  paid  by  inventors,  and  that  went  to  the  Treasury.  That 
was  a  very  wrong  state  of  affairs.  The  inventor  was  an  asset  to 
the  State,  and  as  such,  the  State  ought  to  help  him  at  the  beguining 
of  his  work  and  not  tax  him  during  that  jieriod,  as  it  did  at  present. 
That,  however,  did  not  seem  to  be  the  view  of  those  who  drafted 
the  1917  Bill — which  was  withdra^Ti — nor  the  present  Bill.  Many 
of  the  weak  points  in  the  1917  Bill  had  been  repeated  in  the  1919 
Bill.  Patents  ought  to  be  cheap  and  he  was  not  at  all  sure  that 
they  ought  not  to  be  cheaper  here  than  they  were  in  America  where 
the  total  fees  for  a  17  years  patent  amounted  to  £7.  Why  should 
we  not  go  one  better  and  make  the  total  fees  five  guineas  ?  He 
personally  knew  British  inventors  who  went  to  America  because 
the  patent  fees  there  were  low  and  begau.se  patents  were  taken  up 
more  easily  than  they  were  in  this  countrj-.  He  was  sorrj'  to  say 
that  the  Committee  which  was  set  up  by  the  Covemment  during 
the  war  to  examine  inventions,  turned  down  many  really  good 
things.  The  real  object  of  that  Committee  was  to  find  inventors, 
but  we  ought  never  to  have  been  in  that  position.  The  inventoun 
Great  Britain  should  be  so  encouraged  that  when  he  was  wanted 
we  should  know  wliere  to  find  him.  Ho  therefore  hoped  that  the 
Government  in  future  would  take  a  broad  view  of  the  matter  and 
encourage  the  inventor  in  every  possible  way. 

Mr.  J.  Hunter  Gray  said  he  could  not  understand  the  attitude 
of  the  public  towards  invention  m  this  country.  So  far,  the  making 
of  patent  laws  here  had  been  left  to  Government  departments, 


which  always  received  supjwrt  from  some  section  of  the  community 
which  was  desirous  of  getting  the  work  of  others  for  nothing  if  it 
possibly  could.  It  was  appalling,  judging  from  the  reports  of  the 
second  reading  debate  on  the  Patents  Bill,  that  not  a  smgle  word 
was  said  in  favour  of  the  inventor,  and  that  all  the  mam  c^ucstions 
which  should  have  been  discussed  for  the  purpose  of  improving  the 
position  of  the  mventor  were  left  absolutely  alone.  To  some  extent 
this  state  of  affairs  was  the  fault  of  the  industries  themselves,  whicli, 
until  recently,  had  never  troubled  to  represent  profjerly  to  the 
Cioveniment  what  the  position  was  and  what  improvements  were 
necessarj'.  The  subject  was  of  such  vital  interest  to  the  nation 
and  to  mdustry  that  he  felt  the  best  course  would  be  to  hold  a 
conference  at  which  all  the  views  of  various  mdustries  could  be 
put  fonvard,  and  evidence  taken  if  necessarj-,  so  that  recommenda- 
tions could  be  drawn  up  for  mcorporation  in  an  Act  of  Parliament, 
expressing  exactly  what  the  industries  of  the  country  thought  was 
necessary.  That  would  help  industry  properly,  which  was  not  the 
case  with  our  present  method  of  procedure. 

Mr.  Douglas  Leechman  said  that  under  clauses  I  and  2  of  the 
new  Patents  Bill  the  patentee  might,  voluntarily  or  involuntarily,, 
find  himself  in  the  position  that  he  had  to  grant  licences  to  practi- 
cally any  person  who  liked  to  apply.  If  a  patentee  thought  of 
having  his  patent  endorsed  "  licences  of  right,"  because  the  Govern- 
ment offered  him  a  bait  in  the  shape  of  a  reduction  of  his  renewal 
fees,  by  50  per  cent.,  he  would  like  to  draw  his  very  careful  attention 
to  these  clauses.  For  mstance,  under  Clause  2,  subsection  (d),  the 
"  licensee  shall  be  entitled  to  call  upon  a  patentee  to  take  pro- 
ceedmgs  to  prevent  the  infringement  of  the  patent,  and  if  the 
patentee  refuses  or  neglects  to  do  so  withm  two  months  after  being 
so  called  upon,  the  licensee  may  institute  proceedings  for  the  in- 
frmgement  in  his  own  name  as  though  he  were  patentee  making 
the  patentee  a  defendant."  He  would  not  trust  himself  to  comment 
upon  that  sentence.  He  could  not  understand  how  it  could  have 
been  conceived  that  that  would  do  anybody  any  good,  except 
perhaps  the  licensee  who  had  his  knife  into  the  inventor  and  wished 
to  take  every  means  of  wrecking  hun.  At  present  when  a  licence 
was  granted  in  the  ordinary  way — an  exclusive  licence  and  not  a 
general  licence — it  was  sometimes  put  in  the  licence  that  the  licensee 
should  have  the  right  of  taking  proceedings  in  the  name  of  the 
inventor  at  the  expense  of  the  licensee.  That  was  a  very  different 
thing  from  what  was  now  proposed,  because  the  licensee  could  call 
upon  the  mventor  to  take  an  action  against  somebody  whom  the 
licensee  thought  was  mfringing,  whether  he  was  or  not,  and  could 
force  the  inventor  into  litigation  that  might  cost  hun  hundreds  or 
thousands  of  pounds  when  he  had  received  royalties,  perhaps,  of 
£10  or  £20.  He  therefore  cautioned  any  patentee  who  thought  he 
was  going  to  save  money  on  his  renewal  fees  in  this  way,  that  he 
would  be  putting  his  head  mto  the  noose  if  he  attempted  .that 
clause.  The  more  he  studied  patent  law,  the  more  he  realised  that 
patents  were  granted  in  the  interests  of  industry  ;  if  that  were  not 
so  there  would  be  no  encouragement  to  mventors  at  all.  He  was 
afraid  that  there  was  a  widespread  impression  that  patent  laws 
were  in  the  interests  of  inventors,  and  it  seemed  to  him  that  when 
some  officials  went  into  the  question  they  looked  at  it  jealously 
because  it  might  benefit  the  inventor.  That  should  not  be  the 
attitude  at  all.  The  point  of  view  m  devismg  patent  laws  and  in 
grantmg  patents  was  whether  it  would  or  would  not  benefit  uidustry. 
That  was  what  patents  were  for  and  was  what  we  ought  to  get. 
It  was  no  use  trying  to  squeeze  the  inventor  out.  If  they  wanted 
plenty  of  mventors,  and  good  ones,  there  must  be  proper  conditions 
of  inducement.  Clauses  such  as  the  one  he  had  mentioned  would 
not  make  people  invent.  He  thought  it  was  the  most  foolish  thmg 
in  the  world  for  the  Government  to  throw  away  a  whole  lot  of 
good  inventions  as  was  being  done  m  regard  to  the  patents  which 
could  not  be  worked  during  the  war.  He  believed  he  was  right  ui 
saying  that  in  August,  1914,  there  were  something  like  100,000 
patents  in  force.  Some  of  these  were  in  use.  Manufacturers  were 
already  carrymg  on  business  with  them  whilst .  negotiations  and 
contracts  were  bemg  entered  mto  with  regard  to  others.  Then 
came  the  control  of  factories  and  the  Government,  quite  rightly, 
said  that  the  manufacture  and  development  of  these  patented 
articles  must  be  abandoned  and  the  factories  must  go  on  numitions. 
Nobody  complained  of  that,  but  it  was  at  the  tune  felt  that  it  would 
be  foolish  to  throw  away  these  uivcntions.  The  Institute  of  In- 
ventors, therefore,  wrote  to  the  Board  of  Trade  and  suggested  a 
moratorium  for  patents,  and  that  the  rights  under  these  patents 
should  merely  be  suspended  durhig  the  war.  The  Board  of  Trade 
said  they  did  not  see  how  they  could  do  it.  They  then  brought 
the   matter  before   the   Commercial   Committee   of   the   House   of 
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•Commons,   which  also  approached  the   Board  of  Trade  with   the 
■same  result.     Other  bigger  societies  were  then  approached  and  the 
Institutions  of   Automobile,   Mechanical   and   Electrical   Engineers 
tookUhe  matter  in  hand,  and  eventually  26  of  the  principal  technical 
■societies,  afs  well  as  the  Federation  of  British  Industries,  sent  a  very 
powerful  deputation  to  the  Board  of  Trade.     It  seemed  to  him  that 
a  dejjutation  from  such  a  large  number  of  technical  societies  and 
from  the  Federation  of  British  Industries,  which  represented  the 
manufacturing  and  industrial  side,  really  represented  the  public  on 
the  question  of  patents,  but  they  got  nothuig.     He  submitted  that 
trade  was  being  mjured  by  the  cancellation  of  a  term  of  the  life  of 
these  patents.     Only  a  few  days  ago  the  works  manager  of  one  of 
thejbiggest  industrial  undertakings  in  the  country  told  him  that  in 
respect  of  one  patent  there  were  two  years  still  to  run,  but  it  would 
not  pay  them  to  put  it  on  the  market  for  that  short  period.     If 
they  could  get  back  the  live  years  that  had  been  lost  the  position 
would  be  different.     That  was  happening  with  hundreds  of  firms 
and  they  did  not  know  what  to  do.     Sir  Auckland  Geddes  stated, 
ui  introducing  the  second  reading  of  the  Patents  Bill,  that  the 
interests  of  inventors  had  been  considered  and  that  their  troubles 
would  be  met  by  increasing  the  term  of  patents  from  14  to  16  years. 
That  increase  was  good,  and  they  were  very  pleased  to  have  it, 
but  it  was  not  directed  to  the  evil  at  all.     It  was  considered  that 
16  years  was  a  better  period  than  14  years  for  all  patents,  but  it 
was  not  directed  to  relievmg  those  who  had  suffered  through  a 
cancellation  of  a  term  of  the  life  of  their  patents  owing  to  the  war. 
It  also  only  applied  to  those  patents  \\hich  were  m  existence  to-day 
or  at  the  time  of  the  passing  of  the  Act.     What  about  those  that 
had  died  in  the  meantime  ?     Were  they  not  to  have  their  period 
back  again  ?     There  was  a  procedure  in  the  1919  BUI  for  getting 
the  tenn  of  a  patent  extended  beyond  the  16  years,  but  they  had 
to  prove  first  of  all  that  the  invention  was  of  special  merit  and 
special  value  to  the  public.     Why  should  that  be  called  for  now  ? 
It  was  not  called  for  when  the  patent  was  granted.     Another  thing 
which  had  to  be  proved  was,  to  his  mmd,  an  absurdity.     They  had 
to  prove  that  the  patentee  had  used  his  best  endeavours  to  make 
the  thing  a  commercial  success.     That  meant  they  had  to  prove 
that,  in  spite  of  DORA,  they  had  during  the  war  gone  behind  her 
back  and  got  the  thmg  on  the  market.     A  number  of  objections 
had  been  raised  to  a  moratorium  for  patents,  the  chief  of  which 
seemed  to  be  that  if  they  did  this  for  patentees  they  would  havs  to 
put  everj'body  else  in  the  same  position  that  they  were  before  the 
war,   and   that,   said   the   Government,   was   impossible.     He   had 
heard  no  other  serious  objection,  but  it  was  in  the  interests  of 
industry  that  this  should  be  done,  and  he  urged  tliat  a  moratorium 
for  patents  should  be  made  the  subject  of  a  Bill  and  passed  through 
Parliament  quickly.     The  Government  action  ui  suspendmg  jjatents 
was  wholesale  and  automatic,  and  the  restoration  of  them  should 
similarly  be  wholesale  and  automatic.     A  man  ought  to  apply  for 
the  restoration  of  his  patent  because  many  patents  were  topical 
and  with  the  changes  which  had  taken  place  durmg  the  past  five 
years  some  inventors  would  not  wish  to  have  their  patents  restored. 
With  regard  to  renewal  fees,  if  the  inventor  had  paid  his  fees  during 
the  war,  they  should  comit  in  respect  of  the  ne.xt  five  j-eara.     If 
he  had  not,  then  he  should  begin  to  i^ay  them  now.     He  believed 
that  was  quite  a  practicable  method.     All  that  he  had  said  about 
patents  applied  equally  to  designs.     People  seemed  to  thmk  tiiat  a 
design  was  a  sort  of  poor  relation  and  il  did  receive  ven,'  much  con- 
sideration, but  in  some  cases  a  design  was  even  more  important  than  a 
patent,and  everything  done  for  patents  should  also  be  done  for  designs. 
Mr.  W.  M.  MoRDEY  said  that,  as  chairman  of  the  committee  of 
technical  and  scientific  societies  which  framed  the  report  which  was 
placed  before  the  Board  of  Trads  by  the  deputation  previously 
mentioned,  he  did  not  propose  to  deal  with  all  the  points  mcluded 
therein.     He  would  concentrate  on  one  or  two  points,  and  particu- 
larly on  the  question  of  cheaper  patents,  because  that  could  be 
dealt  with  apart  from  an  Act  of  Parliament.     Under  the  Act  of 
1907  it  was  provided  that  patent  fees  should  not  exceed  £155  on  a 
full  14  years  patent,  but  it  also  provided  that  with  the  consent  of 
the  Treasury  and  the  Board  of  Trade,  lower  fees  might  be  imposed, 
Acting  under  that  provision  the  fees  had  been  reduced  to  what  they 
were  now,  viz.,  £5  for  the  first  four  years  and  £95  for  the  remaming 
10  years.     It  had  been  mentioned  that  m  the  United  States  a  17 
.years  patent  could  be  obtamed  for  £7  agamst  our  £100  for  14  years, 
but  he  thought  most  ot  us  would  prefer  our  own  system,  viz.,  a 
cheap  patent  for  a  short  term  of  years  with  power  to  renew  by 
annual  instalments  if  it  was  desired  to  keep  the  patent  up.     Man\ 
patents  even  the  inventors  did  not  wish  to  keep  up.     The  great 
fault  of  the  United  States   patent  system  of   having  full  17  years 
patents  in  evei-y  case  was  that  the  records  of  the  American  patents 
office  was  simply  choked  with  corpses,  patents  that  even  the  in- 
ventors  had  lost   any   mterest   in   and   did   not    wish   under  any 
circumstances  to  keep  up.     The  proposal,  thei-cfore,  that  was  jiut 


before  the  Board  of  Trade  was  that  it  was  only  the  renewal  fees 
that  should  be  halved  and  not  the  fees  for  the  first  four  years. 
The  effect  of  the  present  high  renewal  fees  was  very  serious.  The 
infant  mortality  was  very  high.  Only  40  per  cent,  of  them  sur\-ived 
the  first  four  years  and  only  4  or  5  per  cent,  lived  out  the  full  tenn 
of  14  years.  It  had  been  admitted  by  Sir  Michael  Hicks-Beach 
and  other  Chancellors  of  the  Exchequer,  that  the  principle  of  taxing 
mventors  through  their  official  fees  was  wrong.  It  was  admitted — 
and  it  seemed  to  him  common-sense — that  inventors  should  be 
taxed  through  their  mcome  tax.  That,  at  least,  would  have  the 
advantage  that  it  would  not  tax  the  unsuccessful  inventor  as  the 
present  system  did.  If  the  fees  were  lowered  he  believed  it  would 
have  the  effect  of  increasing  the  revenue  of  the  Patent  Office,  because 
many  more  patents  would  be  kept  alive  for  their  full  period.  The 
revenue  of  the  Patent  Office  was  about  £300,000  a  year  and  the 
expenditure  something  imder  £20,000  a  year.  The  surplus  was 
about  £120.0011.  so  that  the  mventor  was  being  taxed  to  the  extent 
of  about  £10.000  a  month.  That  was  an  extremely  objectionable 
state  of  thmgs  which  should  be  remedied.  The  Designs  and  Trade 
Marks  Department  produced  only  about  10  per  cent,  of  the  revenue 
of  the  Patent  Office,  and  it  was  clear  that  that  department  was 
being  nui  at  a  loss  and  was  being  paid  for  out  of  some  of  the  profits 
obtamed  from  patentees.  What  had  been  proposed  was  that  the 
renewal  fees  for  the  final  10  years  of  the  patent — this  proposal  was 
put  forward  before  the  new  Bill  grantmg  16  years  life  was  intro- 
duced— should  be  halved,  so  that  the  total  cost  of  a  14  years  patent 
would  be  £52  instead  of  £100.  Even  assuming  there  was  no  change 
m  the  number  of  mventions  patented  there  would  still  be  a  surplus 
of  £30,000  per  annum  on  the  Patent  Office,  but  he  believed  that 
the  number  would  be  greatly  increased  and  that,  in  addition  to  an 
increased  revenue  to  the  Patent  Office,  there  would  be  a  sub- 
stantially increased  national  revenue  due  to  the  greater  activity  in 
the  inventing  and  manufacturing  part  of  the  community.  In  the 
United  States  they  made  a  profit  of  about  £40,000  per  amium  with 
a  total  fee  of  £7,  so  that  surely  we,  with  fees  of  £52,  ought  to  provide 
something  substantial  in  the  way  of  a  surplus.  In  that  case  the 
surplus  ought  to  be  applied  towards  the  still  further  reduction  of 
patent  fees.  Finally,  he  wished  to  allude  briefly  to  the  question 
of  Empire  patent  law.  He  was  glad  to  hear  from  Sir  Robert 
Hadfield  that  this  matter  had  received  the  consideration  of  the 
Federation  of  British  Industries  which  now  represented  concerns 
of  a  capital  value  of  more  than  £2,500,000,000.  At  the  same  time 
he  was  sorry  that  the  Federation  thought  no  progress  could  be 
made  in  this  direction  at  the  present  moment.  It  was  a  subject 
which  bristled  with  difficulties,  but  he  thought  it  was  within  the 
region  of  practical  politics.  A  Committee  of  the  Institution  of 
Electrical  Engineei-s,  of  which  he  was  Chairman,  had  prepared  a 
report  which  would  shortly  be  published,  in  which  was  outlined  a 
scheme  for  Empire  patents  which  he  believed  was  a  workable  and 
practical  scheme,  although  he  did  not  suggest  that  it  was  ideal. 
They  had  worked  on  the  prmciple  that  there  should  not  necessarily 
be  any  alteration  in  any  patent  law  in  any  of  the  Colonies  or 
Dei^endencies  that  had  got  their  own  patent  laws,  although  most 
of  them  followed  ven-  closely  British  law.  The  mam  object  in 
view  had  been  that  an  Empire  patent  should  not  cost  much;  that  it 
should  be  easy  of  application;  that  there  should  be  reciprocity;  that 
there  should  "be  no  change  in  the  existing  laws  and  that  adherence 
on  the  part  of  any  Colony  or  Dependency  should  be  optional. 
Briefly,  under  this  "scheme,"  details  of  which  would  be  published 
almost  immediately  in  the  "  Journal  "  of  the  Institution,  a  British 
patent  coidd  be  applied  for  m  the  ordmarj-  way,  but  it  woiUd  be 
endorsed  at  the  request  of  the  applicant  with  the  name  of  the  Colony 
or  Dependency  in  which  he  wished  it  also  to  have  effect.  The 
fees  would  be  "paid  to  the  British  Patent  Office  and  the  proportion 
due  to  the  Colony  or  Dependency  paid  over,  so  that  there  would 
be  no  reduction  m  the  fees.  The  patent  would  also  be  subject  to 
the  local  laws  of  the  Colony  or  Dependency  as  to  validity  or  ui- 
frmgement.  He  asked  for  their  sympathy  for  this  scheme  and 
hoped  that  they  would  regard  it  as  one  which  was  practical  to-day, 
and  to  accept  it  as  a  large  mstalment  towards  something  which 
experience  would  show  to  bo  possible  in  the  future. 

Mr.  J.\MES  Sw^NBURNE,  F.R.S.,  said  that  if  the  whole  of  the 
proceedings  of  the  Conference  were  to  be  published  ui  the  daily 
papers  they  would  not  be  read,  yet  he  contended  that  the  subject 
was  50  times  more  imixirtant  than  the  whole  of  the  Irish  question 
and  more  than  50  times  more  important  than  90  per  cent,  of  the 
subjects  that  were  bemg  discussed  in  the  daily  press.  The  monoi>olies 
that  were  granted  to  uiventors  were  ridiculously  small  in  projKirtion 
to  what  was  wanted  in  the  way  of  motive  to  make  the  countrj-  go 
ahead.  One  of  the  funtlament"al  difficulties  was  the  fallacious  idea 
that  anybody  who  made  money  was  robbing  the  community.  That 
was  one  reason  why  inventoi-s  were  not  encouraged  properly.  He 
beleved  that  even  "industrial  people  had  the  idea  that  it  mventore 
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were  encouraged  by  granting  them  monopolies,  trade  was  hampered 
and  that  everything  the  inventor  made  was  taken  out  of  somebody 
else's  pocket.  He  was  afraid  there  would  al«ays  be  a  strong 
])rejudice  against  patents  because  people  did  not  realise  that  a 
patentee's  royalty  was  really  a  ver\-  small  payment  for  a  very  big 
work,  work  upon  which  the  prosperity  of  the  nation  depended.  He 
thought  that  the  suggestion  of  Jlr.  Gray  that  a  Bill  should  be  framed 
by  a  committee  i-epresentative  of  hidustrj'  ought  to  be  practicable. 
Another  ditfic\dty  was  that  inventors,  as  such,  had  no  vote.  Poli- 
t  clans  pretended  they  did  this  or  that  for  the  benefit  of  the  country, 
but  they  really  only  considei-ed  what  would  help  them  in  the  way  of 
getting  votes,  and  they  did  not  care  a  little  bit  for  the  inventors  of 
the  country.  It  was  i-eally  monstrous  that  the  Treasury  should 
make  £1(H),00()  a  year  out  of  inventors,  but  how  could  it  be  stopped  '! 
Ttiey  could  not  ask  the  Treasury  to  stop  it,  because  they  would 
like  it  to  be  stopped.  The  Treasury-  would  say  that  it  would  have 
to  be  put  on  income  tax,  and  that  people  did  not  like  their  income 
tax  being  increased  and  would  vote  against  the  Government,  whereas 
patentees  could  not  do  anj-thing.  On  the  other  hand,  he  believed 
that  if  only  enough  fuss  were  made,  the  Government  would  act. 
They  had  already  had  £2,000,000  granted  for  scientific  research, 
and  he  suggested  that  £2,000,000  might  very  w?ll  be  used  not 
only  in  paymg  back  to  inventors  that  £100,000  a  year,  but  in  pro- 
viding money  to  forward  the  cause.  If  the  Patent  Office  had  more 
money  it  might  use  it  exceedmgly  well,  and  one  example  was  the 
provision  of  similar  libraries  to  that  of  the  Patent  Office  Library  in 
London  in  all  the  large  cities  of  the  count ly.  Money  spent  in  that 
direction  would  do  an  enormous  amount  of  good. 

Sir  G.   Croydon  Marks,  M.P.,  suggested  that  they  should  be 
fair  to  the  Board  of  Trade  in  this  matter  and  examine  what  it  was 
that  was  proposed  in  the  Patents  Bill  now  before  Parliament.     He 
regretted,  with  Mr.  Swinburne,  that  the  daily  press  took  so  little 
interest  in  these  matters.     On  the  occasion  of  the  second  reading 
of  the  Patents  Bill,  som?  of  them  spoke  several  columns  of  Hansard 
but  the  daily  papers  only  gave  one  or  two  little  paragraphs,  and 
these  had  more   reference  to  an  alleged  abuse  on  the  part  of  a 
particular  company  than  they  had  to  do  with  the  BUI  itself.     He 
did  not  hesitate  to  say  that  the  Bill  was  practically  a  new  Charter 
for  industry-,  but  it  was  discussed  in  an  assembly  not  of  670  or  700 
members  but  an  assembly  of  3.5  membei-s.     That  showed  that  the 
inventing  uidustrj-  or  the  inventor's  relation  to  the  mdustries  of 
the  country'  was  neither  appreciated  ui  the  House  of  Commons  nor 
in  the  press.     Therefore  it  was  essential  to  use  every  means  m  their 
power  to  awaken  public  opinion  to  a  realisation  of  the  fact  that 
something  was  being  done  towards  improving  the  verj'  grave  defects 
of  the  patent  law  of  the  country.     The  Bill  lengthened  the  life  of 
all  patents  by  two  years,  and  that  two  years  was  added  to  the  end 
of  the  first  four  years,  so  that  renewal  fees  would  not  have  to  be 
paid  for  six  years.     At  the  same  time  he  agreed  that  the  Bill  did  not 
deal  fairly  with  those  patents  which  could  not  be  worked  during 
the  war.     The  fact  that  such  a  large  proportion  of  patents  fell  out 
at  the  end  of  the  initial  period  of  four  years  showed  that  the  fee 
charged  for  that  period  had  not  been  detrimental  to  the  patenting 
of  inventions.     It  was  the  renewal  fee  that  caused  the  trouble. 
Therefore  by  lengthening  the  period  by  two  years  before  the  renewal 
fee  had  to  be  paid,  they  were  giving  the  inventor  encouragement 
just  at  the  most  difficult  period  of  his  invention — at  the  beginning. 
.Another  encouragement  was  that  if  an  mventor  had  not  the  means 
to  work  his  invention  himself,  he  could  have  his  patent  endorsed 
"  licences  of  right."     That  was  an  invitation  to  all  the  world  to 
come  to  the  man  and  take  up  the  invention,  and  at  the  same  time 
the  inventor  had  only  to  pay  half  the  renewal  fees.     He  regarded 
that  as  a  verj'  great  concession.     The  object  of  the  Bill  was  to 
assist  industry-,  and  it  was  laid  down,  for  the  first  time,  although 
it  had  always  been  the  theorj-,  that  patents  were  granted  not  only 
to  encourage  invention,  but  to  secure  that  new  inventions  should, 
as  far  as  possible,  be  worked  on  a  commercial  scale.     In  this  way 
the  Bill  should  bring  inventors  more  into  touch  with  industry  than 
they  hati  ever  been  before.     It  afforded  a  man  who  could  not  work 
his  patent  means  for  getting  it  w^orked,  and  it  provided  means  for 
compelling  a  man  to  work  his  patent—  where  no  steps  were  taken 
to   work   it — through   the  simple   procedure  of  the    Patent   Office. 
The  Bill  gave  a  man  a  patent  for  six  years  for  i'>.     'i'here  was  no 
other  country  in  the  world  which  gave  the  same  protection  at  so 
low  a  price.     America  gave  17  yeare  for  £7,  but  probably  at  the 
end  of  six  years  many  inventors  would  be  glad  to  get  rid  of  their 
patent.     Therefore  they  would  have  spent  £7  for  six  years,  whereas 
in  England  they  would  get  it  for  £.5.      In  Germany  considerably 
more  would  have  to  be  spent  and  in  France  con.siderably  more. 
Therefore,  he  thought  the  aim  of  those  represented  at  th?  Conference 
should  be  to  study  the  Bill  very  closely  with  a  view  to  improving 
it  during  the  Committee  stage,  which  would  probably  be  reached 
some  time  m  October 


Lord  MouLTON,  in  bringing  the  Conference  to  a  close,  said  he  had 
heard  the  various  speeches  with  very  mixed  feelmgs.     There  had 
been  some  gloomy  speeches  by  those  who  had  perpetually  been 
refused  when  they  made  most  I'easonable  applications  to  the  various 
departments  of  the  Government.     There  must  be  some  cause  for 
that.     What  was  the  reason  for  it  '?     He  must  say  it  w'as  not  a 
mysterj'  to  him,  and  he  would  tell  them  why.     Although  they  had  an 
excellent  case,  they  never  seemed  to  have  realised  that,  ui  order  to- 
succeed  in  getting  the  modifications  of  the  patent  law,  some  of  which 
had  been  referred  to  that  day,  and  would  be  of  enormous  imporianee,. 
they  would  not  convince  the  public  until  they  made  the  public  ffel 
thai  patents  were  in  the  interests  of  the  public.     They  had  heard 
of  the  gifts  that  inventors  had  given  to  the  country,  but  there  had 
not  been  a  word,  except  from  Mr.  Swinburne  and  Sir  George  Croydon 
Marks,  to  suggest  that  they  w^ere  paid  for  by  the  country  consenting 
to  put  itself  imder  restrictions  for  14  years  from  usmg  ideas  which 
might  well  occur  to  it.     Therefore,  if  they  wished  to  convince  the 
public,  inventors  must  show  that  they  realised  that,  and  must  also- 
show  that  their  claims  over-top  that  so  much  that  more  liberal  terms 
ought  to  be  given  them.     To  do  that  they  must  frankly  confess  one 
thing.     When  they  heai'd  of  the  tens  of  thousands  of  patents  that 
were  taken  out,  there  was  no  man  on  his  side  of  the  table  \\-ho  did 
not  know  that  50  per  cent,  of  them  were  rubbish,  and  that  most  of 
the  others  were  of  very  little  value.     Therefore  they  must  realise 
that  the  public  was  suspicious  when  these  inventions  were  protected 
by  patents  and  it  was  found  that  so  few  of  them  were  really  meri- 
torious.    The  value  of  those  that  were  meritorious  could  not   be 
over-estimated,  but  there  were  many  trivial  things  that  were  made 
the  subject  of  patents  which  did  not  justify  them  in  speaking  of  the 
pereon  who  \v-as  the  patentee  as  an  inventor.     The  test  of  that  was; 
in  the  number  of  cases  in  which  a  man,  by  not  renewing  his  iiatent.. 
ill  effect  said  that  it  was  not  worth  £10  to  him  to  protect  it  any  longer 
at  the  end  of  the  first  four  years.     Therefore,  it  seemed  that  the  bulk 
of  inventions  were  realised  even  by  the  uiventors  themselves  to  be  of 
no  value  to  the  country  ;    and  his  experience  of  them  was  that  it 
Avould  be  in  the  mterests  of  the  country  to  sweep  them  away.  Renewal 
fees,  therefore,  were  a  valuable  test  as  to  whether  an  invention  was 
of  substantial  utility.     Xobody  esteemed  the  value  of  invention  to- 
industry  more  than  he  did,  but  such  patents  as  those  he  had  referred 
to  restrained  invention.    A  man  took  out  a  patent  m  which  probably 
.)0  improvements  could  be  made,  but  could  not  be  develojjed  because 
of  the  earlier  patent.     Xobody  would  take  up  these  patents  bec-ause 
it  was  necessary  to  get  the  consent  of  the  man  with  the  first  patent 
to  use  them.     He  remembered  that  very  well  m  connection  with 
telephones.     At  first  there  were  any  number  of  patents  taken  out 
for  improvements,  but  they  were  all  dropped.     What  was  the  use  of 
inventing  telephones  ?     The  whole  of   the   monopoly   was   in   the 
hands  of  the  National  Telephone  Company,  and  the  consequence 
was  that  nobody  would  look  at  these  patents,  and  it  was  possible 
that  very  great  improvements  might  have  been  made  in  telephony 
if  they  had  been  worth  while  inventing,  but  they  were  not  because 
of  the  earlier  patent.     It  was  to  remove  that  difficulty  that  the  system, 
of  compulsoiy  licences  was  introduced  in  the  mterests  of  the  coimtry 
and   m   the   interests   of   invention.     He  agreed   with   Sir   Robert 
Hadfield  that  it  would  be  an  excellent  thmg  if  the  files  at  the  Patent 
Office  were  always  open,  as  they  were  in  .America.     One  of  the 
things  that  had  done  the  inventor  so  much  harm  in  this  country  was 
that  nothuig  was  considered  anticipation  that  could  not  be  shown  to- 
have  been  published  in  England,  whereas  the  invention  might  not 
be  new.     It  might  have  been  worked  in  another  country,  and  yet  we 
stuck  to  our  idea  of  importer,  and  the  man  who  first  published  it  in 
England  was  called  the  inventor.     Of  course,  he  was  not  the  uiventoi 
at  all.     He  would  give  an  example  of  the  way  that  defect  in  our 
patent  law  was  hurting  England.     Patents  came  from  .Americ-a  and 
Gcnnany  by  way  of  communications,  and  according  to  Enttlish  law 
the  person  who  communicated  them  was  called  the  inventor.     One 
of  the  primary  duties  of  an  mventor  in  drawing  up  a  patent  was  that 
he  should  frankly  tell  the  public  the  best  way  he  knew  to  work  his 
invention.     It  must  be  drawn  up  in  the  utmo.st  good  faith  between 
the  inventor  and  the  public  in  order  that  when  the  patent  lapsed  the 
public  might  enjoy  the  full  beiu'fit  of  the  practical  use  of  the  mven- 
tion.     But  supiKj.se  it  was  communicated  through  a  patent  agent  ': 
The  patent  agent  was  the  inventor.     The  duty  applied  to  him  only, 
but  ho  knew  no  more  of  the  subject  than  was  in  the  document  itself. 
The  man  who  really  knew  was  either  m  America  or  Gennany,  and  he 
might  have  abunclant  knowledge  which  he  ought  to  put  into  the 
specification,  and  which  he  would  have  to  put  into  the  specification 
if  he  were  an  Englishman  taking  out  a  patent  ;    but  because  he  was 
abroad — because  the  so-called  in\-entor  was  the  patent  agent  to 
whom  the  patentee  wrote — thut  basic  duty  of  the  patentee  to  give 
his  best  knowledge  to  the  Enf,'lisli  naticm  in  return  for  the  monopoly 
granted  him,  became  an  absolute  ilea<l  letter.     If,  in  attempting  to 
amend  the  patent  law,  these  things  which  damaged  the  nation  and 
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tile  commerce  of  the  nation  were  put  forward,  he  believed  that 
patentees  would  get  generous  terms  from  the  nation.  He  did  not 
think  that  the  nation  was  niggardly  towards  patentees  at  all.  He 
believed,  as  Sir  George  Croydon  Marks  had  said,  that  the  new 'Bill 
was  an  attempt  to  give  a  new  charter  to  inventors.  It  lightened 
the  burden  on  them  in  many  ways,  but  one  thing  the  countiy  was 
determined  upon  was  that  the  grant  of  a  patent  should  help  the  trade 
of  the  country,  and  not  strangle  it.  During  the  last  30  or  -10  years 
the  patent  law  of  this  comitrj-  had  been  worked  mainly  by  people 
outside — very  slightly,  comparatively,  by  people  who  were  English- 
men— solely  for  the  purpose  of  keeping  trade  out  of  the  countiy  and 
strangling  the  trade  of  the  country.  The  aim  now  was  to  keep  the 
trade  of  the  countiy  flourishing,  and  no  variations  of  the  patent  law 
would  be  approved  by  the  public  that  did  not  clearly  assist  the  trade 
of  the  countiy.  That  was  th?  uitention  of  invention.  The  speakers 
that  afternoon  had  said  that  the  debt  of  the  country  to  the  inventor 
was  enormous  ;  but  it  was  not  so  enormous  if  those  inventions  were 
not  so  governed  by  law  and  were  not  so  used  by  the  patentees  as 
to  benefit  trade.  If  they  could  only  convince  Parliament,  or  the 
Press,  or  the  people,  that  the  changes  they  wanted  would  bring  these 
changes  more  quickly  and  more  thoroughly  into  the  life-blood  of 
the  industiy  of  the  countrj'  they  would  find  no  difticulty  in  getting 
support.  He  would  have  been  very  glad  if  the  discussion  had  been 
more  on  the  bearing  of  invention  to  industrj',  but  it  had  rather 
■drifted  into  the  question  of  the  status  of  the  inventor.  He  had 
hoped  that  they  would  have  discussed  the  status  of  invention.  Xo 
one  valued  invention,  and  no  one  appreciated  the  struggles  or 
•delighted  at  the  triumphs  and  grieved  at  the  failures  of  inventors 
more  than  himself,  who  had  for  so  many  years  lived  in  such  close 
contact  with  them,  and  he  was  satisfied  that  if  they  would  take  the 
advice  he  was  givmg  to  them,  and  tried  to  get  those  benefits  only 
which  directly  improved  the  harvest  that  the  country  derived  from 
its  inventors,  they  would  have  nothing  to  complain  of  in  the  generous 
soul  of  the  British  people. 

On  the  motion  of  Sir  Richard  Gregorj',  Chairman  of  the  Organising 
Committee  of  the  Exhibition,  a  hearty  vote  of  thanks  was  accorded 
Lord  Moulton  for  presiding  at  the  Conference  and  to  those  who  had 
taken  part  in  it. 


.steel  reflector  above  it,  which  in  turn  re-directs  and  diffuses  the  up- 
thrown  light.  The  silvering  completely  conceals  the  lamp  filament,  and 
the  fitting  is  suitable  for  factories  where  it  has  hitherto  been  imprac- 
ticable to  use  indirect  methods,  owing  to  the  darkness  of  the  ceilings, 
or  to  the  presence  of  skyhghts,  &c.  These  fittings  nre  made  in  two 
sizes,  the  24-in.  for  150  and  200  watt,  and  the  30-in.  for  300  to  1,000 
watt  lamps  of  the  half-watt  type. 


Biriningham  Housing  Exhibition. 


The  big  housing  exhibition  which  was  recently  held  in  the  Birminaham 
Town  Hall  proved  a  great  success,  and  attracted  many  visitors.  The 
exhibition  was  opened  by  the  Lady  Mayoress  on  July  9,  and  it  remained 
open  until  .July  19.  One  of  the  most  striking  features  was  the  attractive 
electrical  stand,  which  was  arranged  by  the  City  of  Birmingham  electric 


Fig.  1 — The  ELEcrRicAL  St.\nd  at  Birmingham. 


A    Nov'    Indirect    Unit  lor    Industrial 
Lighting. 


We  are  interested  to  observe  that  the  British  Thomson -Houston 
Company  are  introducing  a  type  of  indirect  fitting  specifically  for  in- 
dustrial use.  This  unit  (known  as  the  "  Icumfa  ")  utilises  a  lamp  with 
the  lower  half  of  the  bulb  silvered  so  as  to  reflect  ravs  on  to  a  larm 


Fio.  1. — *■  Ici'.MFA  "  Indirect  Fitting,  for  Industrial  Lighting. 


supply  department.  Ten  finns  of  electrical  manufacturers  displayed  a 
fine,  up-to-date  selection  of  lighting  fittings,  shades,  radiators,  ovens, 
cooking  utensils,  vacuum  cleaners,  boot  and  knife  cleaners  and  other 
modem  domestic  appliances.  The  exliibition  was  visited  by  many 
hundreds  of  people  interested  in  the  provision  of  houses  in  Binningham 
and  the  Midlands.  The  energy  and  enterprise  of  the  Binningham  electric 
supply  departnitnt  are  to  be  liighl\  commended,  for  the  greatest  possible 


Fia.  2. — CuKVE  Showing  Intensive  Distribution  given  bv 
"  Icumfa  "  Unit. 


Fig.  2. —  View  of  some  of  the  Electrical  Exhibits. 

interest  was  taken  in  the  electrical  exhibits,  and  this  is  probably  the  best 
method  of  stimulating  interest  in  the  domestic  applications  of  electricity 
and  of  developing  its  use  for  household  purposes.  The  names  of  the  firms 
exhibiting  were  Berry's  Electric. Ltd. .British  Thomson-Houston  Company 
Credenda  Conduits,  Ltd.,  Premier  Electric  Heatei's.  Ltd.,  (Tcneral  Electric 
Company,  Edison  Swan  Electric  Company,  St.  Helen's  Cable  ("ompanyJ 
Benham  &  Sons,  Daisy  Vacuum  Cleaner  Company,  and  the  British  West- 
inghouse  Electric  Mfg.  Company,  Ltd.  The  above  illustrations  are  re- 
])-oductions  of  photographs  of  some  of  the  exhibits  on  view  at  the 
electrcal  stand. 
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Electricity  (Supply)  Bill. 


Standing  Committee  B  of  the  House  of  Commons  has  continued  the 
consideration  of  this  Bill. 

Mr.  Dawes  moved  an  amendment  to  clause  7  (acquisition  of  gene- 
rating stations),  that  the  price  should  be  the  cost  actually  incurred  for 
the  construction  of  the  generating  station  or  main  transmission  lines  and 
the  acquisition  of  the  site,  less  depreciation. 

Mr.  Shortt  stated  that  they  ought  to  treat  the  local  authorities  and 
the  power  companies  differently.  They  ought  to  treat  the  local  autho- 
rities as  authorities  and  take  over  their  liabilities.  If  a  municipality 
had  pai^  ofi  its  annuities  years  ahead  that  ought  to  be  made  good.  The 
power  companies  must  be  looked  upon  as  jirofit-niaking  concerns  and 
treated  differently. 

Mr.  Thompson'  denied  that  the  fact  that  a  municipalitj'  was  out  for 
giving  a  cheap  supply  of  electricity,  while  companies  were  out  for  profit, 
was  not  ground  for  differential  treatment. 

Mr.  Geo.  B.\lfour  contended  that  while  no  one  objected  to  equal 
treatment  for  the  municipality  and  for  the  company,  yet  equal  treatment 
involved  a  consideration  of  the  risks  incurred.  He  knew  of  a  case  where 
the  municipality  had  declined  to  supply  a  locahty  with  electricity  because 
the  risk  was  regarded  as  too  great ;  a  company  had  St^-pped  in,  but  it 
was  some  years  before  they  got  any  return  for  their  money. 

Lieut.-Commander  N.  Craig  thought  that  the  value  of  the  undertaking, 
and  the  cost  of  it,  should  be  the  basis  of  the  pajTiient. 

Mr.  Bridgeman  said  if  the  amendment  were  carried  it  would  make 
differential  treatment  impossible.  They  did  not  seek  to  differentiate  in 
regard  to  justice,but  it  must  be  realised  that  companies  which  had  raised 
money  and  submitted  to  restrictions  and  obligations  to  carry  out  public 
duties  had,  in  return,  been  promised  certain  terms  of  purchase  in  certain 
eventuahties.  Surely  those  companies  stood  in  a  different  position  from 
local  authorities. 

The  amendment  was  negatived,  but  the  Government  accepted  an 
amendment  that;  subject  to  a  provi.so,  the  local  authority,  in  lieu  of  an 
annuity,  should  be  entitled  (if  so  desired),  to  be  paid  a  sum  to  be  deter- 
mined, in  default  of  agreement,  by  an  arbitrator  appointed  by  the  Board 
of  Trade. 

Jlr.  Marriott  moved  an  amendment  that,  failing  agreement,  the  cost 
'should  be  determined  by  arbitration,  the  arbitrator  to  make  no  allowance 
for  compulsory  sale,  and  not  to  take  into  account  any  enhancement  or 
depreciation  of  the  market  value  of  the  stock  of  a  company  due  to  the 
passingof  the  Act :  also  that  the  sum  should  not  be  less  than  would  be  pay- 
able undertermsof  anyspecial  Act  or  agreement  with  any  local  authority. 
Mr.  \.  Chamberlain'  protested  against  any  suggestion  that  members 
of  the  Committee  were  there  to  represent  any  particular  interest.  In 
the  valuation,  it  was  not  so  much  the  owneiship  as  the  rights  attaching 
to  it  which  had  to  hs  taken  into  consideration.  He  did  not  agree  witli 
the  amendment,  and  he  was  not  altogether  in  agreement  with  the  Govern- 
ment in  their  proposal  to  drop  the  question  of  depreciation. 

Mr.  Shortt  maintained  that  the  Government  were  keeping  their 
Parliamentary  bargain  under  the  Act  of  1888.  If  the  companies  were 
prepared  to  accept  words  in  the  Bill  for  exceptional  treatment  where 
exceptional  circumstances  could  be  shown,  and  to  allow  their  concerns 
to  be  purchased  less  depreciation,  he  was  prepared  to  agree.  Power 
companies  were  different  and  were  treated  in  a  different  way.  They 
would  be  taken  over  as  going  concerns. 

Mr.  Geo.  Balfour  said  the  generating  stations  could  not  be  separated 
from  electricity  supply  undertakings  without  robbing  the  undertakers 
of  free  right  of  action  and  fli-xibiUty  of  business.  In  the  reconstruction  of 
trade  and  commerce,  the  (iovemment  would  fail  if  they  started  on  a 
foundation  of  fraud,  and  that  was  what  the  Government  proposals 
amounted  to  in  regard  to  the  power  companies,  if  they  did  not  compensate 
the  companies  for  power  stations  generally  on  the  terms  on  which  the 
money  had  been  invested. 

Mr.  Marshall  Stevens  said  that  the  cost  of  the  total  generating  plant 
in  I>jndon,  the  provinces  and  Ireland  concerned  in  the  Bill  was  £7,000,000. 
In  th"  case  of  the  companies,  other   than    the    power   companies,  the 
plant  represented  £5,250,000. 
The  amendment  was  negatived. 

On  Tuesday  the  Committee  rejected  an  amendment  moved  by  Mr. 
MacVeagh,  providing  that  where  a  tramway  undertaking  was  bought 
regard  should  be  had  to  the  terms  on  which  it  was  already  purchascable. 
Mr.  Geo.  Balfour  moved  an  amendment  that  the  ])urclia.sc  price  of 
a  generating  station  should  include  an  additional  sum  as  compensation 
for  the  unexpired  tenure. 

Mr.  Shortt  opposed,  and  .said  the  companies  would  receive  electricity 
equally  cheaply,  and  their  profits  would  be  as  great  as  Ijefore. 

Lieut.-Commander  Craig  .said  business  people  would  no  longer  be 
willing  to  invest  on  the  security  of  Parliamentary  sanction  after  what  the 
f 'ommittee  was  doing  ;  and  Jlr.  Neville  Chamberlatn  said  that  where 
companies  could  not  be  bought  out  for  a  certain  number  of  years,  they 
should  be  compensated  for  the  period  during  which  they  might  earii 
more   dividends. 

The  amendment  was  lo-t  by  24  votes  to  13. 

On  Wednesday  Mr.  Balfoitr's  amendment  to  insert  a  provision  that 
an  electricity  board  having  acquired  a  generating  station  otherwise  than 
by  agreement  under  section  7  should  Ix;  bound  to  sujjply  all  electricity 
to  meet  the  requirements  of  the  previous  owners  fif  the  station, 
was  withdrawn  upon  a  promise  being  gives  by  the  Home  Secretarv 
that  it  should  be  made  compulsory  for  the  board  to  .^u]iply  the  whole  of 
the  requirements. 


.4n  amendment  jiroposed  by  Mr.  Kiley  was  altered  on  the  suggestion 
of  the  Home  Secretary  and  carried  in  the  following  form  :  Clause  7. 
page  6,  line  2,  after  "  generated,"  insert  "  in  the  event  of  any  ehange.^of 
frequency  or  pressure,  pay  such  expenses  as  the  authority,  company  or 
person  may  necessarily  incur  in  consequence  of  such  change." 

The  following  addition  at  the  end  of  the  clause  was  also  carried  on  tlie 
motion  of  the  Home  Secretaiy  ;  "  \Miere  a  generating  station,  which  is 
vested  in  a  district  electricity  boaixl  under  this  section,  is  in  course  of 
constniction,  extension  or  repair,  the  rights  and  liabilities  of  the  former 
owners  thereof  under  any  contract  for  such  construction,  extension  or 
repair  shall  be  transferred  to  the  district  electricity  board." 

An  amendment,  providing  that  interest  at  the  rate  of  6  per  cent,  on 
the  price  should  be  paid  by  the  district  electricity  board  to  the  fonuer 
owners  of  any  generating  station  or  main  transmission  line  taken  over  as 
from  the  date  of  such  station  or  line  vesting  in  such  board  im til  pa jTuent, 
was  carried,  but  the  Home  Secretary  said  he  could  not  definitely  accept 
the  figure  of  6  per  cent. 

It  was  agreed  that  clause  7  as  amended  stand  part  of  the  Bill,  and  the 
Committee  adjourned  until  the  autumn  session. 


Chain-Type  Gable  Hooks. 

Owing  to  the  impossibility  of  providing  a  stock  of  cable  suspending 
hooks  in  sufficient  variety  to  meet  the  differing  conditions  which  arise 
in  attaching  cables  to  walls,  &c.,  a  call  has  arisen  for  the  design  of  a 
standard  pattern  hook  which  will  meet  all 
general  requirements.  In  order  to  meet  this 
want  Messrs.  Siemens  Brothers  &  Company, 
Ltd.,  of  Kensington  Court,  London,  W.  8, 
and  Woolwich,  have  recently  placed  uponi 
the  market  chain -tj'pe  cable  hooks,  for  which, 
a  patent  has  been  applied.  By  tlie  em- 
ployment of  these  hooks  only  a  comjiara- 
tively  small  number  of  standardised  parts  is 
required,  which,  when  assembled,  provide 
an  excellent  means  of  suspending  any  of  the 
usual  sizes  of  cables  in  such  arrangement  as 
may  be  necessary.  The  top  fitting  can  be 
fixed  by  a  bolt  or  screw  to  girder  work  or,  if 
the  attachment  is  to  be  made  to  brickwork 
or  concrete,  by  a  Lewis  or  expanding  bolt. 
The  intermediate  or  bottom  fitting  may  be 
used  as  an  additional  support  where  the 
number  of  cables  is  large,  or  it  may  be  used 
to  hold  back  the  lowest  of  a  series  of  cables 
when  the  pull  of  the  other  cables  tends  to 
draw  it  away  from  the  wall,  as  may  occur 
when  the  i-un  is  on  the  outer  wall  of  a 
curve  in  a  railway  cutting  or  tunnel.  The 
Lewis  bolt  fitting,  which  is  provided  with. 
a  knuckle  joint  in  order  that  any  of  the 
hook  fittings  may  be  directly  hung  fr6mi 
it,  is  made  of  malleable  cast  iron,  being- 
subject  to  the  greatest  strain.  The  hook 
fittings  are  coupled  to  one  another,  or  to 
the  other  standard  parts  by  means  of 
coupling-pins  in  the  manner  shown  in  the 
illustration.  , 

One  of  the  great  advantages  derived 
ffom  the  use  of  these  hooks  lies  in  the 
fact  that,  when  it  becomes  necessaiy  to. 
extend  an  existing  bank  of  cables,  all 
that  is  required  is  to  select  the  correct 
size  of  cable  hook  from  a  stock  which  can 
be  kept,  and  to  attach  this  hook  to  the 
existing  hanger  by  means  of  a  i)in  .supplied 
for  the  purpose.  Where  the  number  of 
cables  depending  fron\  one  hanger  has- 
been  increased  to  such  an  extent  that  the- 
weight  on  the  suspension  and  the  originaf 
fixing  Ix-comes  excessive,  the  intermediate 
fitting  can  be  employed  as  an  additional 
support.  This  inteimediate  fitting  may  be 
used  also  as  a  means  to  keep  the  bottom  of 
a  chain  of  hangers  fast  against  a  wall  should 
the  nm  of  cables  be  along  the  side  of  a 
curved  surface.  A  large  stock  of  each  size  of  both  hook  and  fitting  is 
always  in  stock  at  the  Company's  Woolwich  works,  and  orders  can  bo 
executed  with  rapidity. 


Zinc  Production  in  Germany.— From  "  Metal  und  Eiz  '" 
wf  learn  that  Ocrnuiii  zinc  works  during  the  war  depended 
entirely  on  home  raised  ore.  During  1916  the  production  of 
raw  zinc  rose  to  196,500  tons,  and  in  1918  the  figure  was  stilt 
higher.  This  was  sufficient  for  the  war,  and  there  is  now  oven 
production . 


August  8,  1919. 
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SPECIFICATIONS  PUBLISHED. 

The  following  abstract  from  some  of  the  specifications  recently  published  have  been 
specially  compiled  by  Messrs.  Mewburn,  Ellis  &  Co.,  Chartered  Patent  Agents, 
70  and  72,  Chancery-lane,  London,  W.C. 

Whenever  the  date  applied  for  differs  from  the  date  on  which  the  application  was  lodged 
at  the  Patent  Office  the  former  is  given  tn  brackets  after  the  title. 
1917  Specifications. 
128.594  Graham.     Electrical  signalling  or  indicating  apparatus  especially  applicable  for 
signalling    orders    or    numerical    data.    (4/8/16.)    (Divided    application    on 
11.052/16.) 
128.600  Antonoff.     Electric  batteries.     (2/8/17.) 
128.606  Mauclaire.   Garbarini  &  Gautier.     Electric  arc  lamps  with  rotary  arcs. 

(3/8/17.) 
128,624  Rota  &  Binetti.    Apparatus  for  the  concentration  of  electric  waves  in  a  single 
direction  or  upon  a  fixed  point.     (14/'8/17.) 
Consists  of  a  series  of  cylinders  united  by  means  of  reciprocal  transformers  and 
connected  to  a  battery,  accumulator  or  dynamo,  the  connection  isetween  the  cylinders 
being  so  made  that  each  cylinder  is  connected  to  the  opposite  pole  to  that  to  which 
the  next  adjacent  cylinder  is  connected,  the  connection  being  made  by  coils  having 
such  an  inductance  as  to  prevent  the  wave  circulating  in  the  battery  circuit. 
128.648  Johnson.     (F.I.A.T.  Fabbrica  Italiana  Automobili  Torino  Soc.  Anon.)     Direct 

current  electric  motors.     (22/8/17.) 
128.665  Marconi's  Wireless  Telegraph  Co.  &  Franklin.     (Marconi.)     Reflectors  for 
use  in  wireless  telegraphy  and  telephony.     (29/8/17.) 
The  reflector  consists  of  two  or  more  sets  of  rods  arranged  on  a  parabolic  surface 
around  a  transmitting  or  receiving  aerial  as  a  focus,  each  rod  being  in  tune  with  the 
aerial. 
128,672  Splitdorf  Electrical  Co.    Method  of  generating  ignition  currents  for  internal 
combustion  engines,  and  apparatus  therefor.     (31/8 '16.) 
,  128,673  Marconi's  Wireless  Telegraph  Co.   &  Franklin.     Receivers  for  wireless 
signals.     (1/9/17.) 
128.676  Soc.  DE  Metallurgie  Electrolytique.    Apparatus  for  the  electiolytic  pro- 
duction of  zinc,  copper,  or  other  metals.    (28/10/16.) 

1918  Specifications. 
128,682  B.  T.-H.  Co.     (G.  E.  Co.)     Wireless  signalling  systems.     (30/1/18.) 

Relates  to  a  method  of  transmitting  radio  signais  which  consists  in  producing  a 
continuous  radio  frequency  current  in  a  radiating  system  and  simultaneously  pro- 
ducing amplitude  pulsations  of  said  current  proportional  to  the  sum  of  several  sine 
waves  of  different  frequencies  below  the  radio  frequency. 
128,689  Phillips  &  Elliott  Bros.     Magneto  generators.     (4/5/18.) 
128.697  Short.     Electric  lamp-holders.     (22/5/18.)     (Addition  to  102,1 1 1.) 
1 18,092  DiNlN.     Device  for  ensuring  liquid-tight  passage  for  the  connections  of  electric 

accumulators  with  containers  made  of  celluloid.     (25,7/17.) 
128,739  VicKERS,  Ltd.,  &  Barclay.     Dynamo-electric  machines.     (27/6/18.) 

128.786  MacDougall  &  Beresford.     Electric  cable  conduit  fittings.     (6/8/18.) 

128.787  EvERSHED  &  ViGNOLES  &  Clark.  Dynamos  for  the  production  of  uniform 
continuous  current.     (6/8/18.) 

128,790  B.  T.-H.  Co.  (G.  E.  Co.)  Automatic  regulators  for  dynamo-electrtc  machines. 
(9/8  18.) 

120,376  Harlow.     Electrical  relays.     (28  8  17.) 

128.809  Automatic  Telephone  Mfg.  Co..  Savin  &  Wade.  Telephone  switching  appara- 
tus.    (21/9/18.) 

128,831  Tavani.  Electric  circuits  instantaneously  sensitive  to  photo-electric  acton. 
(11  11/18.) 

124,207  BuRNHAM.     Dynamo-electric  machines.     (6,^3/18.) 

128,885  RouzET.  Regulating-device  for  maintaining  a  constant  voltage  or  intensity  in 
dynamos  workir.g  with  great  variations  of  output.     (28/3/19.) 

126.640  Levin.  Electrolytic  gas  generators.  (22,'5/17.)  (Divided  application  on 
8.207/18.) 

APPLICATIONS  FOR  PATENTS. 

Note. — Names  within  parentheses  are  those  ot  communicators  ot  in'^entions. 
June  11.   1919. 

14.731  CuMMUSKEY.     Locking  steering   gear  and  switching-off  electric  current   from 

magnetos. 

14.732  Ellis.     Electric  theft  or  burglar  alarm  apparatus. 
14,734  ScLATER.     Junction  boxes  for  electric  conduits. 
14.757  Glasson.     Electric  circuit  connecting  devices. 
,4.760  &  14,761  Lute.     Insulators. 

.4,762  LiND.     Container  for  secondary  cells. 

|4.776  Augell.     Electrically-heated  laundry  irons. 

.4,782  Crochat.     preventing  manipulation  of  electric  motor  vehicles. 

24.790  &  14,791  Olivetti.    Magneto-electric  machines. 
June  12,   1919. 

14,808  Collie.     Interlocking  devices  far  combined  tumbler  switches  and  sockets. 

14.842  Macropoulos.     Rotary  rectifier  of  alternating  current. 

14,879  Barfield  &  Wild.     Electric  furnaces. 

June  13,  1919. 

14.909  Brecknell,  Monro  &  Rogers  &  Willis.    Trolley  heads  for  overhead  traction. 

14,913  Automatic  Telephone  Mfg.  Co.  &  Roseby.  Converting  direct  current  from 
one  voltage  to  another. 

14.934  Polyblank.     Holders,  contacts  and  sockets  for  wireless  or  vacuum  tubes. 

14,940  Gleason.     Magnetic  or  electro-magnetic  measuring,  indicating,  &c.,  apparatus, 

14,948  Myers.     Electric  switches. 

14,956  Wood,     Safety  device  or  belt  trap  for  electric  lighting  of  trams. 

14,991  &  14,992  Relay  Automatic  Telephone  Mfg.  Co.  &  Warp.  Automatic  tele- 
phone systems. 

14.993  Relay  Automatic  Telephone  Mfg.  Co.  &  Johnson.     Automatic  telephone 

systems. 

14.994  Frankis.     Receivers  of  wireless  signals. 

June  14,  1919. 
15,036  PowF.LL  &  WiLLKSFORD.     Electric,  &c.,  change  lette:  signs, 
15,047  Weatherill.     Induction  coils. 

June  16,  1919. 
15,070  Tucker.     Switches. 

15.080  Rickets.    Controlling  and  regulating  systems  for  dynamos. 

15.081  Burrell.  Myers  &  Itterson-Pronk.    Signal  apparatus  for  ships. 
15.085  B.T.-H.  Co.  (G.E.  Co.)     Regulating  systems  for  a.c.  circuits. 

15,087  British  Westinghouse  Electric  &  Mfg.  Co,    Current  limit  relays.     (21/6/18, 

U.S.) 
15,112  Owen.     Brush  holders  for  dynamos. 
15.116  Beniamin  Electric  Ltd.     Switches.     (13'9/18.  U.S.) 
15,132  Armstrong.     Electric  chain-welding  machines. 
15.140  Rushmores,  Ltd.,  &  Henn.     Electric  engine-starting  devices. 

June  17.  1919. 
15,192  Coventry  &  Karno.     Electric  terminal. 

15,208  Fuller's  United  Electric  Works  &  Welch.    Machines  for  armouring  wires,  &c . 
15,229  Comparri  Wireless  Control  Synd.     Detecting  impulses  or  waves  communi- 
cated by  radiant  energy. 
15,232  Snell.    Commutators  or  current  distributors  for  internal  combustion  engines. 

June  18,  1919. 
15,251  Readett.     Electrically  treating  steel,  &c. 
15,269  Mortimer  &  Jones.    Clips  for  supporting  and  fixing  electric  cables,  &c. 


15,270  Mortimer  &  Jones.     Junction  boxes  for  cables. 

15.274  Scott-Taggart.    Method  of  making  connection  to  cathode  heated  by  alternating 

current. 

15.275  McNeill,  Bash  &  Russell.    Self-aligning  electrical  fuse  handles. 

15.276  White.     Constant  voltage  dynamo. 
15.278  Enderson.    Constant  voltage  dynamo. 
15,280  Piz2i  &  Compare.     Electric  switches. 

15,301   B.T.-H.  Co.  (G.E.  Co.)     Electric  voltage  regulator. 
15.317  Electric  Heating  Co.  &  Hughes.     Electric  irons. 

15.341  Igranic  Electric  Co.  &  Wright.     Electrical  coils. 

15.342  Bethenod.     Indirectly  coupling  radio-telegraphic  antenna  to  high-freq.uency 

transformer.    (15/3/18,  France.) 
15,344  Harrison.     Repair  or  renewal  of  incandescence  lamps. 

15.351  Murray.    Telephones. 

15.352  Telephone  Mfg.  Co.  &  Murray.    Telephones. 

June  19,  1919. 
15,369  HADWIN&  Willis.    Coupling  for  electric  conduits,  &c. 
15.382  Parsons  &  Waddington.     Signalling  apparatus  for  mines.  &c. 
15.439  B.T.-H.  Co.  (G.E.  Co.)     Control  for  electric  furnaces,  &c. 

15.447  Ferranti  &  Wall.     Measurement  of  a.c.  power. 

15.448  Nayler.    Device  for  testing  electric  ignition  of  internal  combustion  engines. 
15,474  Cummings.     Electro-magnet. 

15,476  NiELSON.    Combined  electric  lam.p  and  alarm  clock.     (3,7/18.  Denmark.) 

June  20,  1919. 
15.491  Turner.    Electric  charging  station. 
15,508  Dunn.     Electric  measurement  of  liquid. 
15.515  Scott-Taggart.     Electrodes  in  vacuum  tubes. 

15.521  British  Insulated  &  Helsby  Cables.  Ltd.  &  Astley.     Electricity  collectors. 
15,531  Scott-Taggart.    Vacuum  tube  rectifiers  of  a.c.  for  wireless  telegraphy. 
15.533  Efandem  Co.  &  Hooper,     Dry  batteries. 
15.544  Smith  &  Burrell.     Electric  switches. 
15.554  Pether.     Magneto  couplings. 

15.556  B.T.-H.  Co.  (G.E.Co.)     Amplification  of  electric  currents. 
15.574  Gill  &  Chaviara.     Electricity  meters. 
15.596  Mather.     Rail  bonds.  &c. 
15,610  Bark.     Electric  water  heaters. 

June  21,  1919. 
15.62 1  Williams.    Terminal  electrical  connections  for  sparking  plugs. 
15,643  Cooke.    Trolly  pole  reversing  mechanism  for  tramways,  &c. 
15,654  Blades.     Electric  plug  connecting  devices. 
15,662  Heslop  &  Sanderson.     Electric  switch. 
15.688  Adams.    Trip  mechanism  for  electric  ignition  devices  for  internal  combustion 

engines. 
15.693  Hasselberg.     Control  device  for  contacts  of  electric  bells. 

June  23,  1919. 
15,720  Clark.    Printing  telegraph. 
15.735  Bosh.     Control  switch  for  dynamos. 
15,748  B  T.-H.  Co.  (G.E.  Co.)     Electric  induction  apparatus. 


Legal   Intelligence. 

Electrical  Manager's  Notice. 

In  the  City  of  London  Court.  ..n  Aus.'.  1.  his  Honour  Judge  Athcrley- 
.Jones,  K.C.."  delivered  a  eonsiik-red  judsiment  in  an  action  brought  by 
Jlr.  Frank  D.  Bemers.  electrical  manager,  against  Messrs.  C.  A.  VanderveU 
&  Company.  Ltd.,  to  recover  £82.  1.5s,,  salar\'  and  bonu.s  due.  Plaintiff's 
case  was  that  he  was  employed  by  the  defendants  as  a  departmental 
manager  at  their  electrical  works.  '  On  April  5  they  gave  him  a  week's 
.salary  in  lieu  of  notice  :  but  he  claimed  that  he  should  have  had  a  raoiith's 
notice  in  accoi-dance  with  the  custom  in  reference  to  a  man  in  his  position 
in  the  electrical  trade.  When  he  was  engaged  nothing  was  said  about 
notice.  On  Jan.  7,  1918.  an  award  was  made  by  Lord  Askwith  with 
reaard  to  increasing  the  wages  jiaid  in  electrical  works,  and  they  were 
given  by  his  award  12i  per  cent,  bonus.  Defendants  had  refused  it  to 
iiim.  Defendants  pleaded  that  the  award  -B'as  never  accepted  by  them 
and  it  had  no  legal  validity.  Judge  Atherley-Jones.  K.C  ,  said  he  had 
had  great  difficulty  in  determining  whether  plaintiff  was  included  under 
Lord" Askwith 's  awartl,  but  he  came  to  the  conclusion  that  he  was  not, 
as  he  was  not  a  "  worker  "  in  the  ordinary  sense  of  the  term.  The  order 
was  certainly  lacking  in  lucidity  as  to  who  came  within  its  scope  and  who 
did  not.  The  claim  to  tOO  for  the  bonus  failed,  but  he  found  that  he  was 
entitled  to  a  month's  salary  in  lieu  of  notice.  H?  held  a  responsible 
position,  and  did  not  come  within  the  category'  of  persons  who  would 
usually  be  in  receipt  of  a  weekly  notice.  Judgment  wa;  entered  for 
tlie  plaintiff  for  £22.  1.5.s..  and  ciisf.;. 

Electricity  Supply  to  Cinema. 

His  Honour  Judge  Lush  Wilson.  K.C,  heard  at  Totnes  County  Court, 
on  Aug.  1,  an  action  by  Mr.  W.  W.  Linsdell,  proprietor  of  a  picture  house 
at  Paignton,  against  the  Paignton  Electric  Light  &  Power  Company  for 
£30.  10s.  2d.,  paid  under  protest  to  defendants,  being  an  alleged  over- 
charge for  the  supply  of  electric  current,  damages  for  disconnection, 
and  also  cost  of  rc-connecting  the  supply. 

After  hearing  the  evidence,  his  Honour  said  it  was  proved  that  defen- 
dants issued  to  plaintiff  printed  forms  of  application  for  the  supply  of  elec- 
tricity, cither  for  lighting  or  motive  power.  The  charge  for  lighting  was 
above  the  charge  for  power.  Plaintiff  applied  for  and  obtained  a  meter, 
for  installation'as  a  stand-by  to  a  motor  generator,  and  connected  it  to  a 
rotary  converter,  which  was  "used  for  .alt<»ring  the  voltage  for  the  arc  of  the 
cinematograph.  The  greater  part  of  the  energy,  after  pa.ssing  through 
coils  of  wire,  was  used  for  producing  light  in  the  arc  lantern.  The  ques- 
tion he  had  to  decide  was  for  what  purpose,  within  the  meaning  of  the 
contract,  the  energy  obtained  by  plaintiff  from  defendants  was  used.  The 
primary  use  of  the  energy  when  introduced  into  the  machine  was  for 
motive"  power,  and  he  was  of  opinion  that  the  electricity  obtained  was 
used  for  power  purposes  within  the  meanina  of  the  contract.  He  gave 
judgment  for  pl.aintiff,  with  costs,  and  certified  for  10  guineas,  costs  of 
an  exjiert  witness. 

Leave  to  appeal  was  granted. 
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Gommercial   Topics. 

The  F..B.I.  and  Export  Trade. 

Sir  Arthur  .St  >■•!  MaitlaiKi.  Bait.  M.P..  late  Under  Si-or.'tary  of  State 
for  Foreign  Affairs,  and  until  recently  in  control  of  the  department  of 
Overseas  Trade,  has  now  accepted  the  invitation  to  become  a  member 
of  the  Overseas  Committ?e  of  the  Federation  of  British  Industries. 
We  are  pleased  to  see  t  lat  the  Federation  is  devoting  its  energies  to  the 
development  of  the  export  trade  in  co-operation  with  the  department  of 
Overseas  Trade.  In  many  countries  of  the  worlditisestablishingitsown 
commissioners,  who  are  men  of  the  highest  int?grit\-,  with  knowledge 
of  the  local  language  and  customs,  and  men  who  have  generally  spent 
many  years  in  the  areas  to  which  they  are  appointed.  These  commis- 
sioners will  look  after  the  interests  of  the  individual  membei's  of  the 
Federation,  they  will  exhibit  their  samples,  appoint  agents,  furnish 
status  reports,  and  .send  home  infonnation  with  regard  to  local  demands. 

*  *         *         * 

British  Industries  Fair. 

It  is  to  be  regrett?d  that  many  manufacturers  fail  to  realise  the  official 
and  national  character  of  this  exhibit  on,  esijecially  so  far  as  the  two 
provincial  fairs  are  concerned.  The  Municipal  Council  of  Birmingham 
and  the  local  chamber  of  comme.ce  who,  under  the  auspices  and  with  the 
support  of  the  Board  of  Trade,  are  organising  that  city's  section,  are 
anxious  that  it  should  b?  widely  known  that  the  British  Industries  Fau- 
(Birmingham)  is  actually  a  part  of  the  exh'bit  on  to  be  held  at  the  s  .n.e 
time  (Feb.  23  to  March  5,  1920)  in  London  and  Glasgow,  and  that  the 
Birmingham  schedule  includes  electric  light  fittings  and  accessories, 
table    lamps,    hall    lamps,    standard    lamps,    &e. 

Only  go.xls  of  British  manufacture  are  allowed,  and  no  ])roductions 
which  come  within  the  above  description  can  be  shown  anywhere  except 
in  Birjiingham.  The  city  is  allotting  all  its  available  public  buildings 
to  the  fair,  but  the  Council  are  anxious  to  receive  applications  for  space 
at  the  earliest  possible  moment.  Those  of  our  readers  who  are  qualified 
to  exhibit  should  get  into  touch  with  the  General  Manager,  Chamber  of 
Commerce   Buildings,   Birmingham,  at  once. 

*  *         *         * 

The  Vickers-Westinghouse  Combination. 

The  shareholders  of  the  British  Westinghouse  Electric  &  Mfg.  Com- 
pany, Ltd.,  have  received  a  circular  regarding  the  proposed  alteration 
of  the  title  of  the  company.  It  is  pointed  out  that  the  contemplated 
change  of  name  was  under  consideration  at  the  time  the  control  of  the 
company  was  transferred  from  America  to  England,  when  certain  agree- 
ments were  entered  into  for  division  of  t.^rritories.  One  of  the  conditions 
imposed  on  the  company  was  that  on  the  tenuination  of  the  agreements 
the  use  of  the  name  "  Westinghouse  "  was  to  be  discontinued  by  the 
British  company,  and,  as  those  agreements  would  expire  at  five  years 
from  Jan.  1,  1917  (unless  otherwise  e.xtended  by  mutual  consent),  the 
■directors  are  only  anticipating  the  inevitable.  It  is  announced  that 
negotiations  for  a  revision  of  the  agreements  have  resulted  in  a  pro- 
visional agreement.  The  British  Westinghouse  Company  secures  greater 
freedomof  action,  which  will  result  in  mutual  advantages  to  both  parties, 
but  it  provides  for  immediate  change  of  nam?  of  the  company,  and  will 
become  operative  in  October  next.  Aft -r  s.'rious  consideration  by  the 
d'rectors,  it  has  been  decided  to  adopt  tie  tit'e  "  Vickers  Electrical 
■Company,  Ltd.,"  which  appeared  to  be  the  natural  corollarj-  from  the 
recent  amalaamation  of  Vickers(L-mited)with  the  Metropolitan  Carriage, 
Wagon  &  Finance  Comiianv  (Limited). 

The  Need  for  Greater  Production  and  Increased  Exports. 

The  economic  and  industrial  position  of  the  country  was  .surveyed  by 
the  president  of  the  Glasgow  Chamber  of  Commerce  (Mr.  F.  C.  Gai'diner) 
in  his  address  at  the  c|uart.'rly  meetng  last  week.  After  dealing  at  some 
length  with  the  effect  of  coal  prices  on  industiy,  and  giving  a  critical 
survey  of  current  (Jovemment  legislation,  Mr.  (iaitliner  said  that, 
having  emerged  triumphantly  from  the  great  stniggle  of  the  past  four 
and  a  half  years,  one  would  naturally  think  the  first  bus  ne.ss  of  the  peojile 
would  tjc  to  address  themselves  to  rehabilit  ifng  the  position  of  the 
countrj-  and  re-creat'ng  the  wealth  which  necessity  had  e(mipelled  them 
to  destroy.  So  far  from  that  being  the  case,  they  seemed  to  be  going 
on  from  expedient  to  expedient  to  meet  some  immediate  difficulty, 
without  regard  to  what  was  going  to  happen  to  the  trade  of  tl  e  country- 
They  had  got  subsidies  and  doles,  but  what  was  needed  was  that  the 
countrj-  should  get  back  to  the  realities  of  peace  and  face  the  facts. 
Surely  those  who  were  in  power  should,  in  .season  and  out  of  season, 
remind  the  people  of  this  country-  that  if  we  were  to  live  we  had  got  to 
work,  and  if  we  were  going  to  pay  for  our  daily  bread  and  what  we  get 
from  abroad  we  must  produce  and  we  must  export  ?  The  interdependence 
of  the  i)cople  seemed  to  him  to  be  ignored  ;  intenlependenee  interna- 
tionally appeared  to  be  very  largely  ignored,  and  the  countn,-  was  kept 
-very  much  in  the  dark.  We  had  already  borrowed  1  ">  hundred  millions 
abroad,  and  we  had  to  pay  interest  on  that  sum,  and  in  due  time  he  hoped 
the  principal.  In  addition  to  that,  we  had  to  pay  for  our  foreign  imports, 
and  we  went  on  importing  freely  and  lavishly  with  a  light  heart.  It 
was  high  time  the  people  of  this  country  recognised  the  facts. 

We  agree  with  Mr.  Gardiner  that  there  is  great  need  for  economj',  hard 
work  and  industry  on  the  part  of  ever\-body,  but  many  do  not  seem  to 
appreciate  the  facts,  and  an  organised  campaign  should  be  undertaken 
at  once  in  order  to  enlighten  them.  The  Government  can  do  much  to 
lielp  the  movement  by  setting  an  example  of  rigid  economy  and  sound 
administration. 


Electricity  Supply. 

B.\CUP  Council  projioses  to  apjily  for  sanction  to  a  loan  of  £12,000  for 
cable  extensions. 

RUGELEY  Urban  Council  has  decided  to  ajiply  for  a  provisional  order 
to  enable  it  to  establish  electricity  supply  works. 

Hull  Corporation  has  been  authorised  to  borrow  £10t).000  for  exten- 
sions of  the  electric  supply  undertaking. 

Derby  Corporation  has  increased  the  charges  for  electric  current  to 
80  per  cent,  above  pre-war  rates. 

Lincoln  City  Council  has  increased  the  charges  for  electricity  by  a 
further  20  jier  cent. 

DROxirELD  L'rban  Council  has  decided  not  to  op])ose  the  proposed 
application  of  Sheffield  Corporation  for  a  provisional  electric  lighting 
order  for  the  district. 

The  Workington  Corporation  Electricity  Bill,  which  will  enable  the 
Corporation  to  establish  electricity  supply,  has  now  jiassed  through  both 
Houses  of  Parliament.    . 

Mr.  Boyce,  borough  electrical  engineer  at  Morecambc,  and  formerly 
engineer  to  Todmorden  Corporation,  is  being  retained  by  the  latter 
authority  to  act  in  an  advisory  capacity,  at  a  salary  of  £100  per  annum. 

An  inquiry  was  held  yesterday  at  Leyton  into  the  application  of  the 
Urban  Council  to  borrow  £17,500  for  plant  and  cables  required  in  con- 
nection with  a  supply  of  electricity  in  bulk  to  be  obtained  from  Waltliam- 
stow  Council. 

The  Board  of  Trade  has  authorised  E.^ling  Corporation  to  increase  its 
maximum  charge  for  electric  current  from  8d.  to  lOd.  jier  unit,  but  the 
ext  a  amount  to  lie  charged  '"  shall  not  be  more  than  sufficient  to  enable 
the  undertaking  to  be  carried  on  without  loss." 

Croydon  Lighting  and  Electricity  Committee  will  give  a  supply  of 
el?ctrica!  energy  to  the  Croj-don  Gas  Company  for  a  250-h.p.  compressor 
plant.  The  exjx-nditure  involved  (about  £1,000)  will  Ije  repaid  to  the 
C'orporation  if  and  when  the  main  ceases  to  be  used. 

The  accounts  of  the  Lincoln  electricity  department  for  the  year  ended 
March  31  show  income  £25,079  (compared  with  £21,804  in  the  previous 
year)  and  gross  profit  £7,376  (£6,153).  Repayment  of  loans  and  interest 
required  £5,378  (£5,352),  and  the  disposable'suqjlus  was  £1,907  (£658). 
Units  .wid  were  2,770,339  (3,203,877).  Total  maximum  demand  was 
1,400  (1,575)  kw,  Co.st  per  unit  was  l-533d.  (1172d.)  exclusive  and 
l-999d.  (l-572d.)  inclusive  of  capital  charges. 

There  was  a  gross  profit  of  £9,182.  15s.  on  the  past  year's  working  of  the 
Exeter  electricity  undertaking  :  but  after  providing  for  interest,  sinking 
fund  and  income  tax  there  is  a  deficit  of  £1,735,  due  to  increased  cost  of 
fuel,  &c.  There  is  a  continual  demand  for  extensions  of  supply,  and 
when  present  restrictions  can  be  removed  the  output  and  revenue  may 
be  expected  to  increase  rapidly.  It  is  ])roposed  to  make  a  further  25  per 
cent,  advance  in  rates,  making  a  total  advance  of  75  per  cent,  on  pre- 
war rates. 

RocHn.vLE  Electricity  Committse  estimate  an  increased  expenditure 
for  the  current  year  of  £14,197,  including  £9,333  extra  for  coal  and  £3,064 
for  wages.  To  meet  this  extra  cost  it  is  proposed  to  raise  the  charges  for 
current  as  follows  :  Lighting  from  6-2d.  to  8d.  per  unit  ;  power,  under 
15  kw.  by  from  0-3d.  to  0-4d.  per  unit,  according  to  consumption  :  over 
15  kw.,  ))roposed  addition  of  10s.  to  the  kilowatt  charge,  plus  0-55d,  per 
unit,  compared  with  0-.5d,  per  unit,  as  at  present,  plus  coal  clause  ;  tram- 
ways, from  l-45d.  per  imit  to  l-5d.,  plus  coal  clause. 

The  receipts  of  the  Newport  (Mon.)  electricity  undertaking  for  the 
past  year  were  £79,000,  compared  with  £40,000  iii  1912-13.  The  tram- 
way receipts  have  gone  up  from  £38,0<il0  to  £81,000,  and  the  passengers 
c.irried  from  9^  millions  to  14f  millions  in  the  same  period.  The  gross 
receipts  had  also  shown  a  satisfactory  increase.  On  both  undertakings 
there  are  credit  balances  notwithstanding  heavy  expenditure  in  repairs, 
&e.  Last  year  £13,000  was  spent  on  repairs  to  the  tramway  permanent 
way  and  this  year  £20,000  will  be  spent. 

The  works  cost  per  unit  .sold  by  the  Heywood  Corporation  electricity 
department  for  the  past  fi\e  years  shows  an  increase  during  that  jierioil 
of  only  017d.  per  unit,  the  1919  figure  Ix-ing  1-24<I..  against  107d.  in 
1915.  Coal  and  total  bulk  supply  charges  show  an  increase  of  0-30d., 
but  economies  were  effected  in  other  directions.  The  working  costs  at 
Heywood  are  32  per  cent,  below  the  average,  and  it  is  claimed  there  are 
only  three  undertakings  in  England,  with  outputs  lower  than  IJ  million 
units,  with  lower  working  costs  than  Heywood. 

The  total  revenue  of  the  Gl.^sgow  Corporation  electric  sujiply  depart- 
ment for  the  year  ended  May  31  was  £865,039  and  the  working  charges 
were  £.')67,2.59,  leaving  £297,780  to  meet  depreciation  (£60,464).  interest 
on  loans  (£106,482),  and  sinking  fund  (£98,073),  a  total  of  £265,019. 
The  surplus  of  £.32.762  has  been  transferred  to  leserve  fund,  which  now 
amounts  to  £64,008.  The  revenue  shows  an  increase  over  last  year  of 
£76.037,  working  expenses  are  up  by  £24,542,  and  the  net  profit  has 
increased  by  £25,616  over  1917-18.  The  Electricity  Committee  recom 
mend  that  no  change  be  made  in  the  ordinary  rates  charged  for  energy 
for  lighting  and  |)ower  supplies. 

Col.  Ekin  has  held  an  inquiry  at  St.  .\nnks  into  the  application  of  the 
Council  for  sanction  to  borrow  £13,510  for  additional  plant  and  cables 
required  to  supply  electricity  in  bulk  to  Lytham  Council.  Another 
inquiry  was  also  held  at  Lytham  for  sanction  for  a  loan  of  £35,0(K>  for 
the  same  purpose.  .Mr.  H.  .1.  Clothier,  electrical  engineer,  said  the  ajiplica- 
tion  was  to  carry  out  an  agreement  made  in  191.5  with  Lytham  Council 
to  give  them  a  supply  in  bulk  at  the  boundary.     The  distance  was  about 
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2  miles.  The  works,  with  a  capacity  of  1,R40  kw.,  were  well  able  to  deal 
■with  the  L3'tham  demand,  which  he  estimated  would  not  be  more  than 
250  kw.  in  five  years.  He  was  advising  the  Council  to  be  prepared  to 
make  application  to  the  Board  of  Trade  to  increase  the  statutory  price. 

The  question  of  Watee  Power  Royalties  was  raised  in  the  House  of 
•Commons  last  week  by  Dr.  Murray,  who  asked  the  President  of  the  Board 
of  Tnulf  whether  the  Government  was  demanding  a  royalty  in  connection 
with  Highland  water-power  development,  and,  if  so„  what  authority  the 
■Governni'Mit  had  for  making  the  demand.  In  the  course  of  his  reply. 
Sir  Auckland  Geddes  said  that  in  the  case  of  the  British  Aluminium 
Company  (Lochaber  Water  Power)  Bill  of  last  session,  the  Board  of  Trade 
agreed- with  the  promoters  that  a  royalty  of  2s.  per  annum  on  the  horse- 
power developed  should  be  paid  to  the  State.  A  requirement  of  that 
character  accorded  with  the  usual  practice  of  foreign  countries,  in  which 
concessions  were  granted  on  the  development  and  utilisation  for  industrial 
/purposes  of  the  power  latent  in  natural  supplies. 

The  accounts  of  the  Marylebone  (London)  electricity  supply  depart- 
ment for  the  year  ended  March  31,  1919,  show  revenue  £228,966  (com- 
pared with  £21fi,846  in  previous  year),  with  a  gross  profit  of  £110,449 
(£112,655).  Interest,  special  charges  and  provision  for  repayment  of 
loans  required  £111,452  (£112,.594),  the  net  result  being  a  deficit  of 
£1,(X)3  (against  a  profit  of  £61).  Working  costs  were  l-7I2d.  (l-323d.) 
-per  unit  sold  and  total  costs,  including  capital  and  special  charges, 
3-3.")Sd.  (2-79,1d.).  Maximum  load  on  feeders  was  9,485  kw.  (10,817  kw.) 
and  loid  factor  19-6  (19-4)  per  cent.  Units  generated  were  21,878.878 
(24.451,990)  and  sold  16,245.133  (18,387,268).  The  report  of  the  Electric 
Supply  Committee  states  that  the  item  of  rents,  rates  and  taxes  alone  is 
£2,366  in  excess  of  the  previous  year  and  the  sales  department  showed  a 
■deficit  of  £233  (compared  with  £874  profit)  due  to  the  maintenance  and 
re ])air  work  which  was  in  arrears  during  the  war. 

On  the  31st  ult.  a  presentation  was  made  at  a  smoking  conceit  by  the 
"West  Ham  Corporation  electricity  staff  to  Mr.  .1.  W.  Beauchamp,  until 
recently  electrical  engineer  to  the  undertaking.  In  the  phrase  of  Mr, 
9?.  W.  Purse,  the  new  engineer,  Mr.  Beauchamp  has  received  a  "higher 
call,"  as  he  is  now  director  and  secretary  of  the  Electrical  Development 
-Association.  A  handsome  spirit  tantalus,  which  had  been  subscribed  to 
by  even,-  member  of  the  undertaking,  was  presented  by  Mr.  Purse,  and 
"Mr.  Croot,  the  chairman  of  the  Electricity  Committee,  made  some  veiy 
appreciative  remarks  regarding  Mr.  Beauchamp  and  his  comparatively 
long  association  with  West  Ham.  From  the  general  feeling  expressed 
iby  the  large  gathering,  and  after  making  full  allowance  for  the  usual 
exuberance  of  sach  functions,  there  is  no  doubt  of  the  great  feeling  of 
regret  at  Mr.  Baauchamp's  departure.  However,  West  Ham  is  always 
fortunate  in  its  engineers,  and  Mr.  F.  W.  Purse  has  undoubtedly  eflee- 
•tively  replaced  Mr.  Beauchamp  in  the  kindly  feelings  of  the  staff.  Musical 
honours  were  accorded  to  both  the  depart'ng  and  incoming  engineers 
-with  much  enthusiasm. 

The  accounts  of  the  Bristol  electricity  department  for  the  year  end?d 
March  31,  1919,  were  submitted  to  the  City  Council  last  week.  Income 
was  £169.313  (compared  with  £177,338  in  the  previous  year)  and  working 
and  general  expenses  were  £122,226  (£105,351),  leaving  gro.ss  profit 
£47,086  (£71,987).  Interest  and  stock  dividends  required  £19,243 
'(£20,596)  and  provision  for  debt  redemption  £31,578  (£.32,329),  the  net 
result  being  a  deficit  of  £3,416  (compared  with  a  surplus  of  £19,544). 
'Total  cost  per  unit  was  l-099d.  (0-920d.)  exclusive,  and  l-560d.  (l-388d.) 
inclusive  of  capital  charges.  Units  sold  were  26,269,745  (26,839,580). 
Tjoad  factor  was  30-5  (29-54)  per  cent.,  and  maximum  coincidental  load 
-was  10,884  (10,678)  k.v.a.  Total  connections  are  equal  to  999,236 
.(971.768)  30-watt  lamps,  and  the  aggregate  horse-power  of  motors  and 
heating  ajiparatus  connected  is  26,733  (25,797).  The  engineer  and 
manager.  Mr.  H.  Faraday  Proctor,  says  in  his  report  the  6,000  kw.  turbo- 
generator (No.  12)  has  been  delivered,  and  is  expected  to  be  in  working 
Older  about  the  end  of  August.  The  operation  of  the  Household  Fuel 
and  Lighting  Order,  which  prohibits  the  connection  of  new  consumers 
•other  than  industrial  consumers  coming  within  certain  specified  limits. 
•and  imposes  other  limitations  of  the  use  of  electricity,  has  had  an  advei-se 
efiect  upon  the  department. 

The  annual  accounts  of  the  Electricity  Committee,  which  were  a]i 

■proved  by  Wolverhampton  Corporation    recently,   show  total   cajiital 

«xpenditure    of    £532,127   at  March   31,   an    increase   of   £79,594   over 

1917-18.      Total    revenue    for  year   was   £169,390,    including   £164,645 

'from  sales  of  energy  (against  £111,137  in  1917-18),  and  after  providing 

for  all  expenses  the   gross  profit  was  £51,333.     Interest  and   capital 

•charges  amounted  to  £32,980,  leaving  a  net  profit  of  £18,353.     The  cost 

of  fuel  was  0-582d.  (0-508d.)  per  unit  sold,  the  works  cost  were  0-734d. 

(0-670d.),  and  the  total  costs  U055d.  (0'928d.)     There  are  2,791  (2,609) 

consumers;   the  total  connections  are  equal  to  18,887  kw.  (19,546  kw.). 

and  the  horse-power  of  motors  connected  is  17,006  (12,283).     The  unit^ 

sold  were  34,103,501   (against  31,938,127)  :    the  load  factor  was  43-7!l 

(44^57)  per  cent.,  and  the  units  .sold  per  head  of  the  population  340  (320). 

I<ast  year  the  average  total  price  received  for  all  classes  of  supply,  in- 

•eluding  all  the  -war  advances  and  coal  clauses,  was  l-159d.   per  unit. 

against  an  average  of  102d.  per  unit  for  the  year  ended  March  31,  1914. 

Thu.s,  although  the  department  had  to  meet  extraordinary  advances — 

in  the  case  of  coal  248  per  cent.,  wages  116  per  cent.,  stores,  repairs,  &c.. 

anything  from  200  to  600  per  cent. — the  average  price  only  advanced 

'by  14  per  cent.     In  spite  of  this  the   financial   results  are  eminently 

-satisfactory.     Last  year  the  average  selling  price  was  the  lowest  in  the 

history  of  the  undertaking,  and  it  was  mainly  due  to  inability  to  advance 

prices  as  quickly  as  the  costs  were  advanced  that  a  deficit  was  shown  in 

1917-18.     During  the  present  ye.ar  these  cases  have  Ijeen  far  less  numer- 

•ous  and  there  has  been  more  stabilitv. 


Ellectric   Traction. 

Merth YR  Council  will  purchase  an  electric  vehicle  for  refuse  collection. 

East  Ham  Council  has  received  sanction  to  borrow  £23,065  for  the 
reconstruction  of  the  tramway  track  in  Romford-road. 

Dokcaster  Corporation  has  applied  to  the  Board  of  Trade  for  sanction 
to  borrow  £26,500  for  the  purchase  of  10  additional  tramcars  and  for 
building  a  new  tramcar  shed. 

In  view  of  the  demands  for  extension  of  tramway  and  electricity 
facilities  in  adjoining  districts,  Leeds  City  Council  has  decided  to 
promote  a  bill  for  the  extension  of  the  city's  boundaries. 

The  London  United  TRAnnvAYS,  Ltd.,  have  commenced  to  relay  the 
Acton-Ealing  tramway  track  with  rails  recently  received  from  the 
United  States. 

Sunderland  Corporation  recently  refused  to  buy  Am?rican  rails,  and 
placed  an  order  with  Messrs.  Bolckow,  Vaughan  &  Company,  who  have 
now  informed  the  Tramways  Committee  that  it  is  impossible  to  promise 
delivery  owing  to  industrial  troubles. 

Aberdeen  Tramways  Committee  has  authorised  the  building  of  six 
new  tramcars  with  top  covers  at  the  municipal  tramway  workshops,  at 
an  estimated  cost  of  £1,819.  10s.  per  car.  The  offer  of  the  British  West- 
inghouse  has  been  accepted  for  the  supply  of  twelve  35  h.p.  interpole 
ventilated  motors  at  £214.  5s.  each. 

During  the  war  ■in  arrangement  was  made  at  Bolton  whereby  current 
required  for  street  lighting  was  taken  from  the  electric  trolley  wires 
of  the  tramways,  and  the  Tramways  Committee  has  now  asked  the 
Electricity  Committee  to  make  arrangements  for  taking  current  for 
street  lighting  from  the  ordinary  mains. 

The  annual  report  of  Sunderland  Corporation  tramways  states  that 
the  daily  average  number  of  passengers  carried  was  80,000  and  the  total 
for  the  vear  26.251,700  (against  25,041,160  in  1917-18),  with  receipts  at 
£118,029  (£97,877).  The  balance  on  the  year's  working  was  £51,038. 
with  £5,000  allocated  to  the  rates.  In  1914  the  wage  bill  for  motormen 
and  conductors  was  £13,797,  but  last  year  it  was  £22,001. 

The  Ways  and  Means  Committee  of  the  House  of  Commons  has  passed 
the  London  Electric  Railways  Bill,  which  authorises  the|construction 
of  new  underground  works  and  the  issue  of  £1,000,000  of  debentures  for 
the  provision  of  railway  stock,  &c.  In  his  evidence,  Mr.  Frank  Pick, 
commercial  manager  of  the  company,  said  that  an  escalator  was  equal  to 
four  lifts  for  the  transport  of  passengers. 

The  accounts  of  the  Lincoln  trarawa-ys  department  for  the  year  ended 
March  31,  1919,  show  revenue  £14,193  (compared  with  £13,999  in  the 
previous  vear)  and  working  expenses  were  £8,279  (£6,236).  Interest 
required  £1,544  (£1,.529)  and  sinking  fund  £1.071  (£1,071).  Revenue 
per  car-mile  was  2302d.  (1769d.)  and  working  expenses,  including  power. 
were  13-44d.  (10-28d.).  Passengers  carried  wer?  2. .581.030  (2,209,286) 
and  car-miles  run  147,969  (145,577).  Mr.  Stanley  Clegg,  city  electrical 
and  tramways  engineer,  states  that  the  increase  of  about  30  per  cent,  in 
working  expenses  is  entirely  represented  by  increase  in  wages.  AH  being 
well,  in  a  few  months'  time  the  "  G.B."  stud  system  of  working  the  cars 
will  be  abandoned.  The  total  amount  spent  on  upkeep  since  the  in- 
auguration of  the  system  has  been  £2,361  for  12  years,  an  average  of 
£197  a  year,  against  £90,  the  company's  guarantee.  Up  to  1914,  how- 
ever, the  average  expenditure  per  annum  was  only  £115.  When  the 
overhead  system  is  completed  the  iron  stud  heads  of  the  "  G.B."  equip- 
ment will  be  removed,  and  the  holes  filled. 

In  presenting  the  Walsall  tramways  accounts  for  the  year  ended 
March  31,  Aid.  Cope  told  the  Corporation  last  week  that  the  income  from 
passenger  traffic  was  the  highest  on  record.  Traffic  revenue  was  £65,440 
and  total  revenue  £66,924  (or  19-46d.  per  mile),  an  increase  over  the 
previous  year  of  £13,235^  Working  expenses  were  £45,921  (13-69d.  per 
mile),  an  increase  of  £14,159.  Gross  profit  was  £21,003,  and  net  profit 
£8,450  (against  £11,496).  Including  the  motor  omnibuses  and  £6.620 
brought  forward,  the  amount  available  was  £18,403,  out  of  which  £5,(X)0 
had  been  voted  to  relief  of  rates,  and  after  payment  of  £1,151  for  road 
charges  £10,070  was  placed  to  tramways  reserve  and  renewal  fund.  The 
number  of  passengers  carried  (12.539,526)  increased  by  over  2,000,000. 
The  Tramways  Committee  proposes  to  build  up  a  special  depreciation 
fund.  The  Council  must  not  expect  any  further  contribution  towards 
the  rates  for  many  years  to  come.  The  Committee  had  been  comjielled 
to  decide  on  raising  fares.  The  figures  for  the  first  quarter  of  the  present 
year  showed  that  the  imdertaking  was  making  no  profit,  and  it  had  been 
decided  to  raise  all  fares  by  Jd. 

Imperial   and  Foreign  Notes. 

MossEL  Bay  (Cape  Province)  Mnnioii)aI  Council  proposes  to  cstabli.sh 
rlcctricity  supply  works  at  an  estimated  cost  of  £30,000. 

ENtcnsions  of  the  municipal  electricity  works  at  Worcester  (Cape 
I'l'ovince)  are  to  be  carried  out  at  a  co.st  of  £10.000. 

According  to  the  "  South  African  Mining  &  Engineering  Journal," 
buildei-s  have  started  putting  tubing  in  the  walls  of  new  houses,  and  it 
is  expected  that  in  a  short  time  business  generally  in  electrical  goods 
will  become  brisk  in  South  Atk.ca, 

Messrs.  Baldwins,  Ltd.,  of  Swansea,  recently  acquired  the  plant  of  th'e 
Imperial  Munitions  Board  in  Toronto,  including  several  electric  furnaces. 
The  whole  of  the  plant  is  driven  electrically,  power  teing  obtained  from 
Niagara. 
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A  "  Times  "  correspondent  states  mai  ufaeturers  of  telephone  and 
telegraph  material  will  find  a  ready  outlet  for  their  goods  in  Mada- 
GASCAK.  There  are  more  than  1,200  miles  of  a  telephone  and  telegraph 
system  already  in  existence,  and,  as  this  is  being  extended  from  year  to 
year,  the  possibilities  of  securing  contracts  for  supplies  of  material  on 
the  part  of  our  manufacturers  are  promising. 

Miscellaneous. 

Mr.  W.  A.  J.  Osborne.  119.  Finsburi-vaTement.  London.  E.G.,  has 
been  appointed  sole  liquidator  of  the  Globe  Electric  Company,  Ltd.,  in 
place  of  the  late  Mr.  G.  E.  Corfield. 

The  Committee  stage  of  the  Ways  &  Communications  Bill  has  been 
passed  by  the  House  of  Lords,  and  among  the  various  amendments 
made  was  one  altering  the  title  of  the  new  Minister  to  that  of  Minister  o 
Transport. 

In  reply  to  a  question  in  the  House  of  Commons,  Sir  Auckland  Geddes 
states  that  he  is  considering  the  question  of  introducing  legislation  of  an 
interim  character  providing  for  the  Coxtrol  of  Watee-powee  De- 
velopments. 

We  have  received  a  copy  of  "  Cork  :  Its  Trade  and  Commerce,"  issued 
by  the  Cork  Chamber  of  Commerce  and  Shipping.  The  book  contains 
some  excellent  illustrations,  particulars  of  the  commercial  and  industrial 
facilities  offered  by  the  city  and  surrounding  districts,  and  a  useful 
classified  trade  index  in  English,  French  and  Spanish. 

The  sum  of  £170,000  was  recently  voted  by  the  House  of  Commons  to 
enable  the  Postmaster  to  complete  the  work  already  begim  upon  WIEE- 
LESS  telegraph  STATIONS  in  Oxfordshire  and  Egypt.  This  service  is 
intended  to  be  the  first  link  in  an  Imperial  wireless  chain.  It  is  hoped 
that  a  commercial  wireless  service  will  be  in  operation  between  those 
two  points  early  next  year. 

As  we  go  to  press  the  Industrial  Outlook  is  far  from  satisfactory,  and 
the  strike  fever  shows  no  signs  of  abating.  Liveqiool  tramway  men  are 
out  on  a  question  of  wages  arising  out  of  the  48  hours'  week.  The  men 
of  the  City  &  South  London  Railway  are  on  strike  "  in  sjmipathy  with  the 
police."  Owing  to  coal  shortage  due  to  the  Yorkshire  miners'  strike,  the 
supply  of  electricity  for  industrial  purjioses  at  Leeds  has  been  s\ispended, 
but  it  willlbe  resumed  on  the  morning  of  Aug.  11.  A  few  of  the  men 
in  the  electrical  services  of  the  L.  &  S.W.  Rly.  Co.  are  also  out,  but 
threatened  strikes  of  the  Salford  and  Blackpool  tramway  employees 
have,  however,  been  averted. 

On  Saturday  last  Ashton  Park,  Preston,  containing  over  100  acres, 
was  dedicated  by  the  English  Electeic  Company  in  memory  of  160 
emploj'ees  at  Messrs,  Dick.  Kerr  &  Companj''s  works  who  fell  in  the  war. 
Sir  Charles  Ellis  mentioned  that  during  the  war  the  firm  had  produced 
3,300,000  projectiles,  utilising  94,000  tons  of  steel.  1,900  tons  of  copper 
and  15,000  tons  of  lead.  Some  100  petrol  electric  locomotives  were  made 
for  use  in  France,  and  64  seaplanes.  A  considerable  sum  had  been  raised 
for  war  charities,  including  £1,486  by  the  Dick,  Kerr  Ladies'  F.C.  and 
£1,300  by  the  Minstrel  Troupe. 

It  is  interesting  to  learn  that  the  new  Government  cable  between 
Penzance  and  Halifax,  Nova  Scotia,  was  originally  the  German  sub- 
marine telegraph  between  Emden  and  Coney  Island.  New  York,  via  the 
-Azores.  It  was  "diverted"  in  July.  1917,  and  re-laid  by  the  British 
authorities  between  Penzance  and  Halifax.  It  was  used  in  the  later 
stages  of  the  war  for  all  Government  traffic  between  England  and 
Canada,  and  also  for  that  with  Australia  and  New  Zealand,  via  the  line 
leased  from  the  Canadian  Pacific  Railway.  The  cable  is  said  to  be  a 
very  good  one  and  in  excellent  working  order. 

Admiral  Sir  Gordon  Wilson  Moore,  who  distributed  the  certificates  at 
the  Crystal  Palace  School  of  Peactical  Engineeeino  on  the  4th 
inst.,  reminded  the  pupils  that  they  stood  upon  the  threshold  of  a  new 
world,organised,  or  about  to  be  organised,  upon  a  totally  different  footing, 
scientifically  and  commercially.  In  that  organi-^ation  the  engineering 
profession  must  thrust  itself  supreme,  carr^-ing  with  its  science  the  vita! 
spark  to  energise  the  great  commercial  world.  The  hope  of  every  civilised 
country  was  in  increased  production.  Herein  lay  the  engineer's  chance, 
for  evcrv  little  improvement  helped  labour  in  production,  whether  labour 
was  willing  or  not. 

The  Court  of  Arbitration  has  decided  against  the  Claim  of  the  Elec- 
trical Teades  Union  that  the  advances  given  under  Mr.  Justice  Sankey's 
report  of  March  20,  1919,  should  be  extended  to  members  of  the  union 
employed  in  the  electrical  fitting  shop  of  the  Clay  Cross  Company.  The 
men  involved  are  surface  workers  in  the  company's  electrical  fitting  shop, 
and  are  only  required  to  work  in  the  mines  under  exceptional  circum- 
stances. They  are  in  recei])t  of  the  advances  granted  under  the  engineer- 
ing trade  awards — viz.,  a  war  wage  of  28s.  6d.  a  week,  plus  12J  per  cent., 
and  the  electricians  who  work  permanently  underground  are  paid  in 
accordance  with  the  colliery  sliding  scales. 

The  Committee  appointed  to  investigate  Mr.  A.  W.  Gattic's  Goods 
Clearing  House  Scheme  and  the  practicability  of  the  introduction 
of  any  of  the  suggested  improvements  into  the  existing  transport  system 
will  sit  and  take  evidence  in  public.  The  members  are  Sir  James  For- 
tescue-Flannery  (chairman).  Mr.  A,  W.  Burgess,  Mr.  F.  T.  Hopkinson 
and  Sir  Philip  Nash.  The  Committee  will  sit  each  week  until  the  con- 
clusion of  the  inquiry  on  Tuesdays  and  Wednesdays,  beginning  on 
Aug.  20.  The  meetings  of  the  Committee  are  to  lie  held  at  the  Hotel 
Windsor,  Victoria-street,  S.W.,  and  communications  should  be  sent  to 
tlie  secretary,  Mr.  S.  T  Burgovne,  Forecourt  Bungalow,  Montagu  House, 
Whitehall,  S.W.I.  .  ' 


Tenders  Invited  and  Accepted. 

Athy  Urban  Council  invites  tenders  by  Aug.  18  for  public  electric 
lighting  for  three  ysars.  About  .50  lamps  will  be  required,  and  permis- 
sion will  be  given  for  the  use  of  overhead  wires  and  poles. 

Tenders  are  invited  by  the  Victorian  Railway  Commissioners  for 
the  supply  of  an  electric  capstan  for  the  Newport  (Victoria)  power  house 
Tenders  to  the  Secretary  for  Railways,  Melbourne,  by  11  a.m.  Aug.  27. 

Bradford  Corporation  invite  tenders  for  the  supply  and  erection  of 
three  water-tube  boilers,  superheaters,  stokers,  &c.,  and  natural  draught 
chimney-tjije  cooling  tower.  Specifications,  &c.,  from  the  city  electrical 
engineer  (Mr.  Thos.  Roles),  and  tenders  to  the  Town  Clerk  (Mr.  Frederick 
Stevens)  by  Aug.  15. 

Torquay  Council  has  placed  an  order  for  two  transformers  with  the 
British  Electric  Transformer  Company,  at  £219. 

Sunderland  Tramways  Committee  have  accepted  the  tender  of  the 
English  Electric  Company  for  the  deliverv-  of  six  covered  double-deck 
car  bodies,  with  delivery  at  the  beginning  of  next  year. 

For  the  electrical  work  at  the  new  Sessions  House  the  London  County 
Council  received  nine  tenders,  varying  from  £4,990  to  £8,325,  and  that 
of  Alpha  Mfg.  Company  (at  £5,085  17s.)  is  recommended  for  acceptance. 

Taunton  Council  has  placed  orders  with  the  British  Electric  Trans- 
former Company  for  a  75  kw.  transformer,  and  with  the  Pirelli-Genera 
Electric  Company  for  a  year's  cable. 

Peterborough  Council  has  accepted  the  tender  of  Gwynnes,Ltd.,for  a 
9-iu.  centrifugal  pump  and  40-h.p.  motor  at  £295.  There  were  four 
other  tenders,  varying  from  £322  12s.  to  £355.  , 

Chester  Coqioration  has  accepted  the  following  tenders  :  Siemens 
Bros.  Dynamo  Works,  converting  plant  and  h.t.  switchgear,  £2,918  ; 
Brook,  Hirst  &  Company,  d.c.  starting  panel,  £199  10s.  ;  Callenders 
Cable  cK  Construction  Company,  overhead  transmission  line  and  under- 
ground cable,  £2,450. 

Appointmeiits  Vacant  and  Filled. 

A  demonstrator  of  Physics  is  required  for  the  University  of  Livcqiool. 
Salary  £200.     Applications  to  the  Registrar  by  Sept.  1. 

A  senior  lecturer  in  Physics  is  required  at  the  Portsmouth  Municipal 
College.     Salarj'  £250  ;   £10-£300,  then  by  £25  each  four  years  to  £400. 

A  lecturer  in  Physics  is  required  at  King"s  College,  Strand,  Londoni 
W.C.2.     Salar}'  £250.     Applications  to  the  Secretary  by  Aug.  13. 

An  assistant  lecturer  in  electrical  engineering  is  required  at  Leeds- 
University.  Salary  £300.  Particulars  from  the  Secretary  and  applica- 
tions by  Aug   11. 

Lecturers  in  mechanical  and  electrical  engineering  are  required  at  the- 1 
Loughborough  Technical  College.     Salary  £300 ;    £25-£350.      Applica- 
tions to  the  Principal  by  Aug.  27. 

The  Governing  Body  of  Battersea  Polytechnic  invite  applications  for 
the  position  of  principal.  Salary  £1,250  per  annum.  Particulars  from 
the  Clerk,  Battersea  Polytechnic,  S.W.ll. 

The  Council  of  Armstrong  College,  Newcastle-on-Tyne,  invites  applica- 
tions for  the  post  of  professor  of  experimental  physics.  Salary  £600, 
rising  by  biennial  increments  of  £50  to  £800  per  annum.  Applications 
to  the  Secretary  by  Aug.  30. 

Four  assistant  lecturers  and  demonstrators  are  required  in  the  de- 
partments of  engineering,  electrical  engineering  and  engineering  design 
and  drawing  of  the  University  of  Liverpool.  Salaries  £250,  £300,  £250  ■ 
and  £250  respectively.     Applications  to  the  Registrar  by  Aug.  15. 

A  demonstrator  in  physics  is  required  at  the  Municipal  Technical 
Institute,  West  Ham.  Salary  £150,  rising  by  annual  increments  of 
£10  to  £180  per  annum.  Applications  to  the  Principal,  Romford-road, 
Stratford,  E.  15,  by  August  24. 

Mr.  E.  Moxon,  assistant  electrical  engineer  at  Blackburn,  has  been 
appoint?d  electrical  engineer  of  South  Shields. 

On  Tuesday  Torquay  Council  appointed  Mr.  H  F.  G.  Woods  (res;, 
dent  engmeer  at  the  Yorkshire  Electric  Power  Company's  Bamsley 
station)  as  borough  electrical  engineer,  at  a  commencing  salary  of 
£500.     There  were  105  applicants  for  the  position. 

Ba!«iness  Items. 

The  works  and  offices  of  .Messrs.  Allen  West  &  Company,  Ltd.,  of; 
Brighton,  are  closed  from  Aug.  2  until  Aug.  11  fcjr  the  annual  summei; 
holidays. 

.Messrs.  A.  Verey  &  Company,  wholesale  suppliers  of  electrical  and 
allied  manufactures,  have  taken  London  offices  at  52a,  Bow -lane,  Quee 
Victoria-street,  E.C.4,  at  which  address  they  will  be  pleased  to  receiv^ 
manufacturers'  catalogues. 

The  General  Electric  Company,  Ltd.,  has  issued  an  interesting  booklet, '. 
10  pages  of  which  are  devoted  to  an  extract  of  the  terms  of  the  I'eaoe 
Treaty  and  two  to  a  useful  summary  of  im])ortant  events  having  a 
bearing  on  the  great  war.  The  inside  and  outside  back  cover  are  devoted 
to  the  G.E.C.  Osram  lamps  and  their  economy  and  efficiency. 

The  Millns  Electrical  Company,  17,  Whitefriars-street,  E.C.4.  have 
been  appointed  sole  London  agents  for  the  Arora  Company,  of  Lough- 
borough, manufacturers  of  "  Arora  "  electric  fires,  boiling  plates,  grills, 
ovens,  &c.,  and  arrangements  are  being  made  for  large  stocks  of  these 
goods  to  be  carried  in  London. 

Messrs.  Drake  &  Gorham,  Ltd.,  have  disposed  of  their  wholesale  trade 
department  to  a  separate  company.      In  view  of  the  goodwill  attaching 
to  the  name,  permission  has  been  granted  to  the  new  company  to  con- 
tinue its  tise,  and  it  has  therefore  been  registered  as  Drake  &  (Jorhara  • 
Wholesale,  Lt<l.,  with  registered  offices  at  67,  Long  Acre,  London,  W.C.2.  . 
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Companies'  Reports,  &c. 

The  Bristol  Tramways  &  ('AEnrAGE  Company  lias  declared  an 
interim  dividend  at  rate  of  3  per  cent,  (tax  free)  on  the  ordinary  shares. 

A  quarterly  dividend  of  Is.  3d.  per  share  (5  jjer  cent,  per  annum)  has 
been  declared  by  the  City  of  Buenos  Aybes  Tramways  Company 
(1914),  Ltd. 

The  directors  of  the  Oldham,  Ashton  &  Hyde  Electric  Tramway", 
Ltd.,  have  declared  an  interim  dividend  at  the  rate  of  5  per  cent,  per 
annum  (6d.  per  share)  on  the  ordinaiy  shares  for  the  past  half-year. 

The  Montreal  Light,  Heat  &  Power  Consolidated  (operating  the 
Montreal  Light,  Heat  &  Power  Company)  have  declared  a  quarterly 
dividend  at  2  per  cent,  on  the  paid-up  capital  stock. 

The  Westmin,stee  Electric  Supply'  Corporation,  Ltd.,  has  declared 
an  interim  dividend  at  the  rate  of  7  per  cent,  per  annum  (less  tax)  for  the 
half-year  ended  June  30. 

The  following  Joint  Stock  Companies  have  been  struck  off  the 
register  :  Electrical  Industries  Development  Company,  Electric  Hiring 
Syndicate  and  Electro  Chlorination  Syndicate. 

Notice  is  given  that  at  the  end  of  three  months  from  July  22  the  Bir- 
mingham Electrical  Accessories  Mfg.  Com])anv,  Electric  Saw  Mills  and 
Joinery  Works,  and  the  New  Era  Signs  (U.S.A.),  1916,  Ltd.,  will  be 
Struck  off  the  Register. 

The  directors  of  the  Pernambuco  Tramways  &  Power  Company 
announce  a  dividend  of  3i  per  cent.,  less  tax,  on  the  preference  shares  for 
the  past  half-year.  A  sum  of  £10,000  has  been  placed  to  renewal  and 
general  reserve,  £1,500  to  amortisation  account,  £10,230  to  capital 
reserve,  £605  for  exchange  and  £13,489  forward. 

At  the  statutory  meeting  of  the  Chemical  and  Metallurgical 
Corporation,  Ltd.,  on  the  31st  ult.  it  was  announced  that  the  Corpora- 
tion had  acquired  for  £25,000  in  cash  and  £1,000,000  in  ordinary  shares 
the  world's  rights  of  Mr.  Elmore's  invention  for  the  separation  of  the 
lead  and  zinc  contents  of  zinc,  lead  ore  and  concentrates. 

The  net  profit  of  the  Trafford  Power  &  Light  Supply,  Ltd., 
for  the  year  ended  March  31,  after  meeting  interest  charges,  &c.,  and 
appropriating  £7,500  for  depreciation,  was  £4,995,  and  £14,074  was 
brought  forward.  A  dividend  of  5  per  cent,  is  proposed,  carrying  forward 
£16,237,  subject  to  excess  profits  duty. 

The  accounts  of  the  Wemy-ss  &  District  Tramways  Company  for 
1918  show  a  profit  of  £7.530,  and  an  available  sum  (including  £828 
brought  fonvard)  of  £8,358.  A  further  dividend  of  6  per  cent,  has  been 
paid  on  the  ordinary  shares,  making  10  per  cent,  for  the  year,  giving 
the  6  per  cent,  preference  shares  an  extra  distribution  of  IJ  per  cent. 
A  sum  of  £3,000  has  been  placed  to  reserve  and  £1,016  carried  forward. 

The  report,  of  the  directors  of  the  Compania  Argentina  de  Electrici- 
DAD,  S.  A.,  for  1918,  states  that,  notwithstanding  restrictions,  the  company 
was  obliged  to  expend  important  amounts  on  extensions  for  public 
service,  in  addition  to  replacing  incandescent  public  lamps  by  arc  lamps 
in  various  districts,  &c.,  an  increased  number  of  consumers  were  con- 
nected. Gross  profit  was  lower  than  in  the  preceding  year,  due  to  the 
higher  cost  of  production,  and  the  year  closed  with  a  loss  of  S79,865. 
Added  to  the  loss  in  1917,  the  total  loss  at  Dec.  31  last  was  8114,657. 

The  gross  receipts  of  the  tramways  department  of  the  Argentine 
Tramways  &  Power  Company  for  the  year  ended  Sept.  30,  1918,  were 
Sm/n410,009  (an  increase  of  Sm/n54,658)  and  of  the  light  and  power 
department  Sm/nl80,006  (an  increase  of  Sm/n55,008).  The  net  revenue 
was  £1 7,699,  compared  with  £13,959.  Adding  interest,  profit  on  exchange 
and  transfer  fees,  the  total  is  £1 9,433.  After  charging  interest  and  sinking 
tund  on  the  debenture  stock  and  London  expenses,  and  adding  £4.000 
to  reserve  for  I'enewals,  there  remains  £2,620  to  be  carried  forward. 

The  gross  earnings  of  the  Havana  Electric  Railway,  Light  & 
Power  Company  for  1918  were  §8,176,544,  against  $6,989,599;  operat- 
ing expenses  and  taxes  §4,376,655,  against  S3,3-i5,469,  net  income  being 
S3,799,889,  against  $3,604,129.  With  miscellaneous  income  ($140,894) 
the  total  available  was  $3,940,784,  against  §3,753,884.  First  charges 
absorbed  $989,138,  agamst  $1,138,623,  leaving  anet  profitof  $2,951,645, 
against  $2,615,260.  The  increase  in  gross  earnings  in  the  electric  light 
and  power  department  created  a  record,  but  the  operating  expenses 
were  greater  than  even  last  year. 

The  report  of  the  Compania  Industri.4L  de  Electbicidad  (Argentina) 
for  1918  states  that  the  Compania  Americana  de  Luz  y  Traccion  recently 
acquired  the  concessions  and  installations  for  the  production  of  electric 
current  and  operating  electric  tramways  in  Asuncion,  Paraguay.  As 
the  Campania  Industrial  holds  shares  in  that  company,  the  board  con- 
siders It  opportune  to  allow  the  shareholders  to  participate  in  that 
business,  and  proposes  that  the  dividend  for  1918  be  paid  in  shares  of  the 
Luz  y  Traccion  Company  at  their  face  value.  The  year's  profit  (including 
82,289  brought  in)  was  $91,498  gold,  and  after  providing  for  amortisation 
and  reserve  funds,  &c.,  a  dividend  of  5  per  cent,  was  paid. 

The  report  of  the  directors  of  the  Yorkshire  Electric  Power  Com- 
pany for  the  half-year  ended  June  30,  1919,  states  that  the  period  has 
been  one  of  great  difficulty  to  all  industries,  including  those  dependent 
on  the  company  for  a  supply  of  electricity.  The  sudden  cessation  of 
munition  work  caused  an  immediate  reduction  of  output,  and  the  diffi- 
culties of  resuming  normal  peace  time  activities  have  been  increased  by 
the  uncertainty  as  to  taxation  and  Government  jiolicy.  The  revenue 
for  the  half-year  has,  however,  been  greater  than  that  for  the  corres- 
ponding period  in  1918,  and  contracts  have  Ijeen  made  which  will  sub- 
stantially increase  the  output  in   the  near  future.     The  cost  of  coal. 


labour  and  material  has  continued  to  increase,  the  net  profit  for  the  half- 
year  being  £19,229,  compared  with  £23,683  for  the  same  period  in  1918 
and  £17.617  in  1917.  The  dividend  for  the  half-year  on  the  6  per  cent, 
cumulative  preference  capital  has  been  paid.  Many  demands  are  being 
made  upon  the  company  for  supplies  of  current,  and  further  capital  must 
be  issued  to^meet  the  cost  of  the  necessary  extensions. 

The  profit  of  the  Cordoba  Light,  Power  &  Traction  Company"  for 
the  18  months  to  March  31  was  £20,160,  plus  £8,629  brought  forward. 
The  issue  of  £500,000  6  per  cent,  promissory  notes  matured  on  Dec.  1, 
1918,  and  the  company  exercised  its  option  to  renew  for  two  years.  In 
respect  of  the  greater  part  of  the  notes,  the  rate  or  interest  was  increased 
to  6  per  cent.,  tax  free,  by  arrangement  with  the  holders,  in  consideration 
of  their  agreeing  to  waive  the  premium  on  renewal.  In  view  of  the  un- 
certainties of  the  situation,  the  directors  are  unable  to  recommend  the 
payment  of  the  dividend  on  the  preference  shares. 

The  report  of  the  Kidderminster  &  District  Electric  Lighting  & 
Traction  Company  states  that  during  1918  the  amount  expended  on 
capital  account  was  £1,475,  leaving  the  capital  expenditure  for  electric- 
supply  £60,128.  In  accordance  with  the  resolution  passed  at  an  extra- 
ordinary general  meeting  in  June  last,  the  agreement  authorised  to  be 
entered  into  with  the  Shropshire,  Worcestershire  &  Staffordshire  Electric 
Power  Company  for  the  sale  to  them  of  the  company's  interests  in  the 
power  station  at  Kidderminster  has  been  executed,  and  the  purchase 
price  payable  to  the  company  (£32,911)  has  been  received  and  will  be 
applied  towards  the  discharge  of  the  company's  liabilities.  In  addition, 
the  Shropshire  Company  have  also  paid  £11,658  to  the  Kidderminster  & 
Stourport  Electric  Tramway  Company  for  their  interests  in  the  power 
station  and  freehold  land  in  Kidderminster.  An  agreement  has  been 
made  with  the  power  company  to  manage  the  company's  undertaking 
and  to  pay  all  revenue  charges,  including  the  dividend  on  the  preference 
shares  as  from  Jan.  1,  1918,  and  a  dividend  of  2i  per  cent,  per  annum 
on  the  ordinary  shares  of  the  company  as  from  Jan.  1,  1920,  and  there- 
after so  long  as  the  company  remain  the  owners  of  the  electric  supply 
undertaking.  The  net  revenue,  including  dividends  and  payment  by 
Shropshire  company,  amounted  to  £6,016.  After  deducting  administra- 
tion and  general  expenses  (£1.935).  interest  on  loans  (£1,196)  and  on 
debenture  stock  (£1,238),  the  balance  has  been  appropriated  in  paying 
the  preference  dividend  and  £193  carried  forward. 

Sir  George  Touche,  who  presided  over  the  adjourned  10th  and  11th 
annual  general  meetings  of  the  Cordoba  Light,  Power  &  Traction 
Company.  Ltd.,  on  the  30th  ult.,  said  the  gross  receipts  of  the  combined 
businesses  for  the  past  year  were  £170,138,  being  higher  than  the  receipts 
of  any  previous  year  in  the  company's  historj-,  but  that  record  had  been 
exceeded  in  the  returns  for  the  12  months  to  May  31,  1919,  when  the 
combined  gross  receipts  totalled  £173,824.  In  both  cases  the  results 
would  have'  been  better  but  for  a  strike  of  tramway  employees  in  Sep- 
tember and  October,  1918.  The  expenses  for  the  year  to  March  31.  1919. 
were  £82.426,  representing  a  decrease  compared  with  those  of  1918  of 
£17,316.  The  combined  net  receipts  were  £87.712,  an  increase  of  £25.402 
over  1918.  The  improvement  in  the  results  for  the  last  six  months  was 
at  the  rate  of  £38,000  per  annum  over  those  of  the  j'ear  to  Sept.  30,  1917. 
In  view  of  the  uncertainties  of  the  situation,  the  directors  regretted  that 
they  were  unable  to  recommend  the  payment  of  a  dividend  on  the  pre- 
ference shares.  While  the  company's  own  business  showed  undoubted 
indications  of  growth,  the  political  and  labour  outlook  was  far  from 
settled.  The  war  had  produced  a  spirit  of  unrest,  the  consequences  of 
which  could  not  be  foreseen.  The  money  markets  in  Europe  were 
watching  events  in  Argentina,  and  confidence  had  received  a  check 
owing  to  the  revolutionary  character  of  the  strikes 

In  the  report  of  the  directors  of  the  Direct  United  St.ates  Cable 
Company,  Ltd  ,  for  the  year  ended  March  31  last,  it  is  stated  that  the 
preparation  of  the  accounts  has  been  deferred  until  the  cost  to  the  com- 
pany of  the  unsuccessful  expedition  of  the  c.s.  "  Faraday  "  to  repair 
the  "main  cable  in  1918  had  been  ascertained.  In  consequence  of  the 
repair  of  the  main  cable  not  having  Ix-en  completed  by  Sept.  22,  1918,the 
Western  Union  Telegraph  Company  applied  the  penal  clause  of  the  lease, 
and  only  paid  half  the  rental  for  the  six  months  to  March  22,  1919.  Since 
the  latter  date  no  rent  has  been  received  from  the  Western  Union  Com- 
pany, which  has  served  a  notice  purporting  to  determine  the  lease  as 
from  March  22,  1919.  It  was  not  possible  for  the  main  cable  to  be 
repaired  during  1917  owing  to  the  fact  that  there  was  no  vessel  available 
and  that  during  the  war  the  Admiralty  took  control  of  all  cable  ships 
and  their  allocation  for  repairs  of  cables.  Notwithstanding  represeuta 
tions  made  bv  the  directors  that  thev  had  first  claim  upon  the  services 
of  the  c.s.  "Faraday,"  in  the  spring  of  1918  the  .Vlmindtyacceded  to  the 
request  of  the  Western  Union  Company  that  the  "  Faraday  "  should 
effect  the  repair  of  one  of  the  cables  operated  by  that  company  before 
proceeding  upon  the  work  of  repairing  the  main  cable  of  the  Direct  Com- 
panv,  and  as  a  result  it  was  not  possible  to  effect  the  ivstoration  of  the 
latter  during  1918.  The  directors  have  applied  to  the  High  Court  under 
the  Courts  Emergency  Powers  Act  for  relief  from  the  application  of  the 
penal  clause  of  the  lease.  In  consequence  of  the  action  of  the  Western 
Union  Company  in  stopping  payment  of  the  rent,  the  directors  were 
tmable  to  pay  the  final  dividend  for  the  quarter  ended  March.  1919.  In 
addition  to  paying  a  fixed  rent  for  the  cable,  the  lease  provides  that  the 
Western  Union  Company  should  make  a  contribution  towards  Directors'' 
fees  and  pay  the  administration  expenses  of  the  company.  Up  to 
March  31,  1919,  the  Western  Union  Telegraph  Company  had  withheld 
£469  in  respect  of  their  contribution  towards  the  directors'  fees  and  f  88& 
in  respect  of  administration  expenses.  These  items  form  part  of  the 
company's  claim  against  the  Western  Union  Company.     The  cost   of 
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maintaining  the  cables  during  the  year  amoimted  to  i:s9.171.  9s.  lOd. 
Of  this  sum  £77,028.  2s.  represents  expenditure  in  wliich  the  company 
was  involved  in  the  abortive  effort  to  repair  the  main  cable  in  1918.  The 
directors  art-  glad  to  l>e  able  to  announce  that  the  main  cable  was  suc- 
cessfully repaired  on  the  28th  ultimo,  and  is  now  being  ojjerated  by  the 
Western  Union  Company. 

The  B.T.H.  Meeting. 
It  was  reported  at  the  meeting  of  the  Bkitish  Thomson-Houston 
COMP.VSY,  Ltd.,  last  week  that  the  profit  for  1918,  after  deducting  all 
expenses  and  charges  other  than  interest  on  debentures  and  loans,  and 
after  making  provision  for  estimated  war  taxation,  was  £317,016  (against 
£329,664  in  1917).  The  amount  brought  forward  was  £53,744  and  with 
added  adjustment  of  munitions  levy  and  excess  profits  dutv  to  end  of 
1916  (£11,841)  made  a  total  of  £382,600  available  for  distribution. 
Interest  on  debentures  and  loans  absorbed  £107,946,  and  out  of  the 
balance  of  £247,654  the  directors  recommend  that  there  be  appropriated 
for  depreciations  and  reserve  £123,791  10s.  lOd.,  and  to  carry  forward 
£150,863.  The  capital  reserve  account  has  been  increased  from  £237,9.59 
to  £245,555.  The  value  of  the  shares  and  debentures  of  lighting,  traction 
and  other  companies  has  been  decreased  from  £90,000  to  £60,000.  The 
directors  are  considering  the  question  of  new  capital  required  by  the 
constant  growth  of  the  company's  business  and  proposals  dealing  will  be 
presented  to  the  shareholders  in  due  course.  Of  the  1,761  employees 
who  joined  H.M.  Forces  241  were  killed,  252  were  wounded.  189  received 
commissions,  85  were  awarded  special  honours,  27  were  mentioned  in 
despatches,  and  12  were  specially  commended  for  services  in  the  field. 
The  company  made  liberal  grants  to  dependents  of  the  employees  so 
serving. 

After  giving  particulars  of  the  members  of  the  staff  and  employees 
who  joined  H.M.  Forces,  the  chairman  (Mr.  H.  C.  Levis)  gave  an  analysis 
of  the  accounts  and  an  interesting  account  of  the  extensive  war  work 
of  the  company.     Practically  all  the  output  of  their  factories  was  either 
•  directly  for  the  Government  or  was  done  under  the  authority  of  Govern- 
ment certificates.     The  bulk  of  the  output  was  composed  of  their  regular 
products  applied  to  war  uses,  but  there  were  many  things  that  were 
specially  developed.     Several  of  the  latter  will,  however,  continue  to  be 
manufactured  as  part  of  the  regular  product  of  the  company.     At  Rugby 
they  made  transformers,  double  current  generators,  motor  alternators 
and  other  appliances  for  wireless  work  ;  electric  dvnaraometers  for  load- 
ing and  testing  aeroplane  engines  ;   motors  with  timing  gear  for  enabling 
Lewis  guns  to  he  fired  between  aero  propeller  blades.     Motors  were  sup- 
plied for  all  sorts  of  special  purposes,  such  as  for  trench  pumps,  aeroplane 
speedometer  testing,  mobile  repair  workshops,  operating  gun  lathes,  &c. 
Then  there  were  generating  sets  for  searchlights,  turbo  fans  for  the 
Admiralty,  high,  intermediate  and  low-pressure  turbines  for  naval  patrol 
boats,  and  turbines  for  destroyers  and  other  ships.     Munitions  were 
manufactured  on  a  considerable  scale.     Their  works  management  had  a 
great  deal  to  do  with  the  initiation  and  successful  starting  of  the  co- 
operative  scheme   of  shell   making  among   the   Leicester  and   District 
engineers,  who  were  probably  the  first  body  in  this  country  to  produce 
shells,  &c.,  outside  the  regular  ordnance  firms.     He  also  believed  that 
their  company  was  the  first  private  concern — outside  of  amiament  firms — 
to  produce  shells  after  the  outbreak  of  the  war.    At  their  lamp  works, 
in  addition  to  all  kinds  of  lamps  for  Government  factories,  for  the  Ad- 
miralty, Ministn,-  of  Munitions,  &c.,  they  manufactured  a  large  quantity 
of  appliances  for  wireless  telegraphy,  daylight  signal  lamps,  &c.     One 
of  the  most  important  things  accomplished  in  the  lamp  works  was  the 
development  of  the  manufacture  of  half-watt  type  for  gas-fiUed  lamps. 
Those  were  being  produced  in  large  and  increasing  quantities.     In  the 
illuminating  engineering  department  a  large  number  of  special  things 
were   develojjed,   such   as   gas   and   watertight   fittings   for  shell-filling 
factories,  and  special  reflectors  and  lighting  devices  for  munition  works. 
One  of  the  most  important  developments  was  the   manufacture  of 
magnetos  at  their  Coventry  works.     Thousands  of  magnetos  were  sup- 
plied for  aeroplanes,  the  whole  of  the  works  being  devoted  to  that  pur- 
pose.    JIarked  success  was  achieved,  and  there  were  no  more  reliable  or 
efficient   magnetos   manufactured    than    those   made    by   them.     Their 
magnetos  were  on  the  aeroplane  which    recently  achieved    the  altitude 
record  ;   they  were  on  the  aeroplanes  which  won  first  and  second   jjlaces 
in  the  recent  Aerial  Derby  ;   and  they  were  on  aiinhip  R.34,  which  made 
the  successful  flight  to  America  and  back.     They  were  able  on  many 
occasions  to  give  technical  assistance  to  the  Government,  as  their  en- 
gineering staff  was  always  ready  to  help  whenever  the  necessity  arose. 
The  company  was  completing  the  largest  turbo-generator  ever  built  in 
this  country-  (.30.000  kw.),  and  two  of  the  largest  electric  equipments 
forsteel-rolling  mills  every  built  anywhere.     Their  orders  for  the  firsthalf 
ofJ1919  were  larger  than  for  any  similar  period  in  the  history  of  the 
company.     He  hesitated  to  .say  anything  about  the  general  situation  ; 
but,  looking  to  the  past  histon-  of  the  countrv-,  he  could  not  help  feeling 
that  the  present  unrest  was  a  ])assing  jjhase,  which  would  be  settled  by 
readjustments  along  reasonable  lines.     One  thing  must  be  fully  recog- 
nised, and  that  was  that  this  country  mu.st  produce  a  larger  output  at 
reasonable  cost,  or  we  should  not  be  able  to  sell  in  foreign  markets,  which 
would  in  turn  further  depress  the  foreign  exchange  and  ultimately  land 
us  in  disaster.     .Judging  from  inquiries  recei%'ed  S'ncc  the  armistice  was 
signed,  there  was  a  large  amount  of  business  in  sight,  but  the  placing  of 
orders  largely  depended  on  whether  the  general  conditions  throughout 
the  country  became  stable  in  the  near  future.  If  that  was  accomplished, 
and  prices  were  reasonable,  orders  would  come  in  an  increasing  volume. 
It  could  not  be  too  often  reiJcated  that  the  greatest  possible  effort  must 
'be  put  forth  if  we  are  to  hold  our  own  in   the  markets  of  the  world. 
The  report  and  accounts  were  then  adopted. 


NeM^  Companies. 


ALLIED  MACHINERY  COMPANY,  LTD.  (157,513.)— Private  company. 
Reg.  ,luly  :Ji>.  capital  £.50.000  in  £1  .shares.  Objects  :  To  carrj-  on  tjie 
business  vi  manutacturors  of  and  dealers  in  machine  tools,  machiner\', 
accessories,  &c.     Reg.  office  :    IS.  Birchin-lane,  E.G. 

BROMILOW  &  EDWARDS,  LTD.  (157,366.)— Private  company  ;  reg. 
July  23,  capital  £CO,000  in  £1  shares.  To  carry  on  the  business  of  haul- 
age  contractors,  tnotor  and  electrical  engineers,  &c.  First  directors  are 
J.  R  Bromilow  (managing),  W.  Edwards,  E.  Edwards,  Maurice  Edwards 
and  Jliles  Edwards.     Reg.  offioo.  The  Grange,  Bark-street,  Bolton. 

HERRTAGE,  LESTERfe  COMPANY,  LTD.  (157.233.)— Private  company: 
reg.  July  21,  capital  £2.000  in  £1  shares.  Objects  :  To  carry  on  the  busi- 
ness of  electricians,  electrical  engineers  and  manufacturers,  suppliers  of 
electricity,  manufacturers  of  and  dealers  in  railway,  tramway,  electric 
and  other  apparatus,  &c.  First  directors  are  G.  W.  Lester  (managing 
director).  E.  J.  Walkerind  C.  W.  Edwards.  ReL'.  offices,  10,  Bush-lane,  E.G. 

W.  S.  JEAL  &  EBURY  ENGINEERING  COMPANY,  LTD.  ( 157, 202. )— Pri- 
vate companj-  ;  reg.  July  18,  capital  £::ii,O0Oin  £1  shares.  To  acquire  the 
business  of  manufacturers  of  and  dealers  in  electrical  accumulators  and 
motor  car  equipment  carried  on  by  W.  S.  Jeal  &  Co.,  and  to  enter  into 
certain  agreements,  &c.  Firet  director  are  W.  S.  Jeal,  G.  Usmar,  H. 
Jones  and  H.  Ramoisy  (Belgian). 

MACQUAIRE.  LTD.  (157, 33-i.)— Private  company;  reg.  July  24. 
capital  £10,000  in  £1  shares.  To  acquire  certain  inventions  relating  to 
sparking  plugs,  to  carry  on  the  business  of  manufacturers  of  and  dealers 
in  sparking  plugs,  magnetos,  ignition  appliances,  motors,  &c. 

L.  ROBSON,  LTD.  (157,055). — Private  company.  Reg.  July  15. 
Capital  £2,000  in  £1  shares.  To  enter  into  an  agreement  with  Lancelot 
Robson,  and  to  carry  on  business  as  electricians,  plumbers,  sanitary 
engineers.  &c.  L.  Robson  is  the  first  director.  Reg.  office  :  2a,  Ward- 
street,  West  Hartlepool. 

SERVICE  ELECTRICAL  COMPANY  (LtANELLY).LTD.  (157,248.)— Private 
companj-  :  reg.  July  21,  capital  £5,000  in  £1  shares.  To  carry  on  the 
business  of  manufacturers  of  and  dealers  in  electric  generators,  motors, 
transformers,  switchgesr,  electric  light  and  other  electrical  apparatus, 
conduits,  &c.  Directors,  L.  iBatchwell  (managing  director),  D.  H.  John 
and  J.  Jones.     Reg.  office,  New  Dock,  Llanelly. 
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Copper — 


Tuesday,  Aug.  5. 


Price. 

Inc. 

Dec. 

Best  selected 

per 

ton 

£111     0     0 



£10     0 

Electro  wire  bars  ... 

£125     0     0 

_ 

H.C.  wire,  basis     ... 

per 

ib. 

Is.  Hd. 

Oi|d. 

— 

Sheet  

Is.  3|d. 

0|d. 



Phosphor-bronze  Wire — 

Phosphor-bronze 

wire,  basis   

per 

lb. 

Is.  7id. 

Oid. 

— 

Brast  60/40— 

Rod,  basis     

per 

lb. 

Os.  11  Jd. 
Is.  2Jd. 
Is.  2M. 

Did. 
Oid 



Sheet,  basis   



Wire,  basis     

old 



Pig  Iron — 

Cleveland  warrants 

per 

ton 

£164     0     0 

— 

— 

Galvanised      steel 

wire,  basis     

32  10     0 

— 

£3     0    0 

Lead  Pig — 

English  

,, 

26     5     0 

1     5 

0 

— 

Foreign  or  colonial 

,, 

25  15     0 

1   15 

0 

— 

Tf'n— Ingot    

277    0     0 

8   10 

0 

— 

Wire,  basis     

per 

Vb. 

3s.  4d. 

Ud 

— 

Salammon  iac. — ^Per  c  wt.80s.and75s. 
Sulphur  (Flowers).— Per  ton  £23. 
,,       (Roll  Brimstone). — Per  ton 

£21. 
Sulphuric    Acid    (Pvrites,  168°). — 

Per  ton,  £7  18s.  9d.  to  £8. 


Copper  Sulphate. — Per  ton  £45. 
Boric    Acid  (Crystals). — Per    ton, 

£72. 
Carbon  Bisulphide. — Per  ton  £55. 
Sodium  Bichromate. — Per  lb.  lid. 
Sodium  Chlorate.— Per  lb.  7d. 


Shellac— iSOa.    October  deliverv  at  4:!5s.  to  436s. 

I{ubher.~-Va,ni.  fine.  2s.  <V1. ;  plantation  grades.  Is.  1  Id.  to  Is.  1 1  Jd.  lb. 


Thirty-Seven  Years  A^o. 

[From  The  Electrician,  Aug.  5,  1882.1 
Electric  Light  in  London. — The  Metropolitan  (Brush)  Electric  Light 
&  Power  Company.  Ltd.,  have  secured  contracts  to  light  up  the    Royal 
Mint,  the  premises  of  Messrs.  Hailing,  Pcarce  &  Stone  and  the  Floral 
Hall,  Covent  Garden. 

A  New  Secondary  Battery. — We  understand  that  an  effort  will  be 
made  to  exhibit  a  FitzGerald-Crompton  accumulator  at  the  forthcoming 
meeting  of  the  mechanical  engineers  at  Leeds.  This  accumulator  is  said 
to  be  theoretically  better  than  any  yet  before  the  public. 

Electric  Liohts  for  thk  Navy. — H.M.iS.  "Thalia,"  which  was 
recently  fitted  out  at  Portsmouth,  has  been  fitted  with  a  dynamo  and  two 
electric  searchlights.  She  is  to  ])roceed  to  Egypt  for  service  in  the  Suez 
Canal.  The  lights  are  worked  from  her  fore  bridge,  and  the  machinery 
is  fixed  on  the  after  part  of  the  troop  deck,  abaft  the  funnel  casing. 
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Notes. 


The  Function  of  Technical  Schools  and  Universities 

x\.T  tke  jiivsent  moment,  when  scientific  and  technical 
education  is  being  much  discussed,  and  plans  for  their  exten- 
sion are  in  preparation,  it  is  worth  while  to  consider  seriously 
what  the  functions  of  the  various  institutions,  colleges  and 
universities  should  be,  and  especially  how  their  activities 
should  dovetail  into  one  another.  We  perceive  a  tendency 
for  institutions  that  are  essentially  technical  schools  or  colleges, 
to  assume  almost  the^  functions  of  a  university  ;  and  simul- 
taneously we  find  the  older  universities,  in  their  zeal  for  applied 
science,  taking  up  work  that  might,  perhaps,  be  more  fitly  left 
to  technical  colleges.  There  is  also  a  certain  inclination 
towards  amalgamation  for  mere  "  bigness,"  which  we  are  not 
sure  is  always  desirable  in  an  educational  institution.  These 
remarks  are  suggested  by  the  fact  that  in  Germany  the  func- 
tions of  technical  schools  are  now  being  much  discussed. 
There  the  so-called  "  technical  school  "  ha.',  perhaps,  reached 
its  greatest  development,  Charlotteiiburg  being,  of  course, 
famous  for  its  .size  and  equijiment.  We  see  that  Prof.  Eiedler, 
late  professor  of  engineering  at  this  institution,  is  dissatisfied 
with  the  present  methods,  and  even  goes  so  far  as  to  indicate 
that  a  decay  set  in  with  the  present  century,  that  too  much 
stress  is  laid  on  pure  technique  and  encyclopaedic  knowledge 
and  too  little  importance  attached  to  general  scientific  methods 
and  principles.  We  are  inclined  to  think  that  this  somewhat 
arid  and  soulless  form  of  work  had  become  characteristic  of 
many  German  technical  schools  before  the  war.  It  is,  per- 
haps, a  natural  consequence  of  the  commercialisation  of 
science  in  a  narrow  sense,  and  the  modern  tendency  to  '"  judge 
by  results."  We  hope  that  the  momentary  stre.ss  laid  on  the 
material  results  of  applied  science,  necessary  as  it  may  be  to 
arouse  the  interest  of  the  business  man,  will  not  go  too  far  in 
this  country.  The  pure  spirit  of  scientific  research,  and  the 
Hncramped  imagmative  effort  that  gives,  in  the  long  run,  the 


greatest  benefit  to  humanity  does  not  thrive  in  a  commercial 
atmosphere.  'We  hope  that  this  greatest  work  will  be  pursued 
at  our  leading  universities,  and  that  they  will  not  be  compelled 
to  adjust  their  methods  to  the  ""  payment  by  results  "  ten- 
dency. Even  at  those  institutions  which  are  admittedly 
mainly  technical,  and  even  industrial,  there  should  be  room  for 
the  humanising  element  in  education,  and  not  too  much 
emphasis  should  be  placed  on  the  purely  material  side  of 
science. 


Industrial  Consumers'  Sub-stations. 

By  the  above  term  is  meant  a  sub-station  located  directl}'  at 
or  in  close  proximity  to  the  consumer  served,  and  we  gather 
from  the  "  Electrical  Review  "  (U.S.A.)  that  this  type  of  sub- 
station is  becoming  very  usual  in  the  United  States.  Some  of 
these  stations  are  picked  up  from  transmission  lines  that  are, 
in  fact,  also  distributing  lines.  They  may  be  supplied  from 
two  or  more  directions,  and  constitute  part  of  ring  or  radial 
systems  of  distribution.  They  are  essentially  automatic,  and 
so  interlocked  and  safeguarded  as  to  be  more  reliable  than 
many  private  supplies,  frequently  operating  without  an 
attendant,  or  controllable  from  a  distance.  Such  stib-stations 
are  readily  applicable  to  such  consumers  as  steel  mills,  &c.  So 
far,  experience  has  been  favourable,  but  the  question  of  pro- 
viding for  lieat-dissipation  is  one  that  demands  careful  study, 
and  fuller  data  on  such  points  as  the  ratio  of  transformer  heat 
losses  to  cubic  space  for  various  temperature  rises  and  materials 
of  surfaces,  and  the  design  of  transformer  faults  for  various 
capacities  and  load-factors  are  needed.  In  view  of  the  pios- 
pective  further  development  of  linking-up  methods  in  this 
country  the  use  of  such  consumers'  sub-stations  deserves 
attention. 


Rural  Transmission  Lines. 

The  war  has  accentuated  the  interest  being  taken  in  the 
supply  of  electricity  to  rural  areas,  and  several  Papers  have 
been  read  on  the  subject  in  this  country  of  late.  In  the 
United  States,  where  the  distribution  of  electricity  in  agri- 
cultural districts  has  made  considerably  greater  progress  than 
in  this  country,  notwithstanding  the  much  greater  area  to  be 
covered  and  the  relatively  sca,ttered  demand,  there  has  re- 
cently been  much  discussion  on  the  subject,  notably  in  con- 
nection with  farm-lighting  outfits,  for  which  there  has  beei.  a 
big  demand  for  some  years.  In  many  cases  the  practice  has 
been  to  favour  individual  lighting  plants,  but  the  view  is 
gaining  ground  that  such  methods  are  not  in  the  long  run 
economical.  As  electrical  undertakings  develop,  the  tendency 
is  for  such  outfits  to  be  ultimately  scrapped  in  favour  of  dis- 
tributed supply.  This  involves  an  economic  loss  to  the 
farmer,  especially  as  such  plant  becomes  somewhat  unsaleable 
when  a  public  supply  is  available.  Now  that  the  agricultural 
applications  of  electricity  are  becoming  more  familiar,  there 
are  much  better  prospects  of  securing  a  reasonably  good  load 
factor  by  collective  bargaining  with  farmers,  for  an  enter- 
prising undertaking  is  often  well  advised  to  take  courage,  and 
lay    down    lines    for   a    prospective    growing   demand.     The 
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experience  in  the  States  should  couvc}-  a  lesson  to  this  couuti}', 
which  has  admittedly  been  backward  in  rural  electrical 
•development.  \Vheu  the  national  electricity  scheme  de- 
velops there  should  be  good  opportunities  in  rural  districts  for 
concerns  which  are  strong  enough  to  look  to  the  future  and 
face  only  a  small  immediate  return.  It  is  certainly  a  matter 
which,  in  the  interests  of  British  agriculture,  should  be  taken 
in  hand  as  soon  as  possible. 


Canadian  Electrical  Association.— At  the  recent  annual 
Convention.  ^Ir.  A.  ^lonro  Grier,  K.C.,  President  of  the  Cana- 
dian Niagara  Falls  Power  Company,  was  re-elected  president 
of  this  Association,  with  Messrs.  E.  A.  Dunlop,  P.  T.  Davies 
and  A.  P.  Doddridge  as  vice-presidents. 

Canadian  Engineering  Standards  Association.— This 
Association,  which  was  formed  early  in  the  year,  has  now  been 
incorporated  b_v  Dominion  Charter.  A  sub-committee,  with 
Mr.  A.  A.  Dion  as  chairman,  has  been  appointed  to  deal  with 
electrical  matters,  and  another  sub-committee  for  the  stand- 
ardisation of  incandescent  lamps.  Other  sub-committees  will 
be  appointed  from  time  to  time. 

Engineering  Golfing  Society.— The  final  round  of  the 
3Iatch  Play  Tournament  was  decided  on  Aug.  5,  when  Mr.  B. 
J.  Hall  defeated  Mr.  F.  A.  Ni.xon  by  6  up  and  i  to  play  in  a 
36-hole  match  on  the  Old  Ford  Manor  links.  The  entries 
were  not  quite  so  numerous  as  before  the  war,  but  Mr.  Hall 
has  had  to  play  six  matches  and  in  the  fourth  round  only 
succeeded  in  securing  victory  over  Mr.  W.  E.  Lane  at  the 
26th  hole. 

James  Watt  Centenary. — It  is  announced  that  the  James 
Watt  Onteiiary  celebratiims  will  take  place  in  Birmingham 
on  September  16,  IT  and  IS.  It  is  proposed  to  collect  funds 
to  endow  a  professorship  of  engineering  (to  be  known  as  the 
James  Watt  Chair)  at  the  University  of  Birmingham  for  the 
promotion  of  research  in  "  the  fundamental  principles  under- 
lying the  production  of  power  and  the  study  of  the  conser- 
vation of  the  natural  sources  of  energy  '"  :  to  erect  a  James 
Watt  memorial  building  and  to  publish  a  memorial  volume. 

Presentation  of  Franklin  Medal  to  Sir  James  Dewar  and 
Major-General  George  0.  Squier.— On  :JIay  21st  tlie  President 
of  the  FruukliJi  Institute  announced  that  the  Franklin  Medals 
for  the  current  year  would  be  presented  to  Sir  .James  Dewar 
and  Major-General  G.  0.  Squier.  Dr.  H.  F.  Keller  gave  a 
brief  address  eulogising  Sir  James  Dewar's  contributions  to 
the  fields  of  chemistry  and  physics,  and  Major-General  McLach- 
lan,  a  repiesentative  of  the  British  Government,  accepted  the 
medal  on  Sir  James's  behalf.  The  medal  presented  to  Major 
G.  0.  Squier  was  accepted,  in  his  absence,  by  Dr.  F.  P.  Keppel, 
Assistant  Secretary  of  War.  Subsequently,  a  short  Pajser,  by 
Major-General  Squier,  on  "  Some  Aspects  of  the  U.S.  Signal 
Service  in  the  World  War,"  was  read  by  Col.  M.  McK.  Saltzman. 

Spontaneous  Combustion. — In  a  Paper  on  the  above  subject 
read  before  the  Koyal  Society  of  Arts,  Prof.  Watson  Smith 
remarked  that  spontaneous  combustir)n  was  most  frequent  in 
the  case  of  stored  coal  ;  in  fact,  an  elaborate  inquiry  con- 
ducted by  the  German  Government,  some  years  ago,  declared 
that  more  ships  were  lost  through  such  outbreaks  on  board 
than  from  any  other  cau.se.  The  presence  of  sulphur,  iron  and 
combustible  gases  adds  to  the  liabiUty  to  spontaneous  com- 
bustion, and  the  CardiS  mines,  yielding  coal  comparatively 
free  from  pyrites,  have  a  good  reputation  in  this  resi)eot. 
Prof.  Watson  Smith  quoted  many  cases  to  show  that  out- 
breaks of  fire  due  to  spontaneous  combustion  were  still  more 
frequent  than  was  generally  credited  and  suggested  a  number  of 
precautions  that  might  properly  be  insisteil  upon  hv  insurance 
companies. 

Re-opening  the  Mines  at  Lens.— Act(jrding  to  the  •  Revue 

Generaledc  rKlcitric-ite,"  the  tears  that  have  been  expressed 
regarding  the  liMigth  of  time  before  the  pits  at  Lens  and  its 
vicinity   can    be   restarted   are,   unfortunately,   proving  well 


founded.  It  is  stated  that  the  pits  at  Lens  are  not  only  flooded 
to  the  gioimd  level,  but  the  water  is  pouring  out,  threatening 
to  inundate  the  coantry  side.  The  pumps  required  for  the 
work,  which  are  to  be  electrically  driven  by  power  from  the 
generating  station  at  Harnes,  have  been  on  order  for  some 
time.  L^n  jer  the  best  conditions  it  vvill  take  18  months  before 
the  mines  are  freed  from  water,  and  the  working  of  the  higher 
seams  of  coal  may  commence  towards  the  end  of  1920.  It  is 
probable,  however,  that  the  complete  restarting  of  the  mines 
at  Lens  and  Lieven  will  take  about  10  years. 

Gunpowder  in  Machine  Shops.— The  "  Journal  "  of  the 
Franklin  Institute  deseiiljes  an  ingenious  device  that  has  been 
in  use  in  the  machine  shops  of  the  Delaware  and  Hudson 
Eailroad  Company.  Ordinary  black  sporting  gunpowder  is 
used  to  save  tinie  in  blowing  nuts  and  bolts,  breaking  up  iron 
and  steel  to  be  scrapped,  forcing  locomotive  pistons  when 
bound  by  rust  or  corrosion,  and  breaking  metal  that  has 
become  cold  in  a  furnace.  The  charge  of  powder  is  located 
in  steel  guns,  varying  in  size  from  S  in.  to  12  in.  overall  length, 
and  held  by  a  .steel  plunger  which  is  forced  out  when  the 
powder' is  exploded.  The  apparatus  may,  however,  assume 
various  shapes  according  to  the  nature  of  the  work.  The  gun 
is  jacked  up  with  the  mouth  about  1  in.  distant  from  the  object 
to  be  struck  by  the  plunger.  It  is  claimed  that  by  this  means 
nmch  time  and  labour  can  be  saved  and  it  is  often  possible  to 
direct  a  quick  blow  at  an  object  which  would  be  difficult  to 
reach  otherwise. 

Central  Station  Heating.— A  Technical  Paper  (No.  191), 
issued  by  the  Bureau  of  Jlines,  L^.S...^.,  contains  an  interesting 
resume  of  the  possibilities  of  central  station  heating  by  ex- 
haust steam.  It  is  remarked  that  many  persons  now  in  middle 
life  can  remember  when  the  only  central  .station  services  were 
gas  and  water.  Subsequently  electric  light  was  added,  but 
only  in  isolated  cases  has  a  combination  service,  giving  both 
current  and  heat,  been  adopted.  The  fir.st  central  station 
heating  plant  was  put  into  service  at  Lockport,  N.Y.,  in  the 
late  seventies.  Not  much  information  is  available  about  the 
performance  of  plants,  but  it  is  noted  that  early  companies 
charged  a  rate  obviously  too  low  at  the  existing  price  of  coal. 
At  present,  rates  show  a  very  wide  variation.  From  schedules 
of  28  cities  of  25,000  to  40,000  inhabitants,  the  highest  mini- 
mum is  1 1  dollars  (6s.)  per  1,000  lb.  of  steam,  and  the  lowest 
for  maximum  consumption  0-3  dollars  (Is.  3d.).  The  aveiage 
minimum  and  maximum  rates  are  given  as  about  76-4  and 
45-33  cents,  respectively.  It  is  to  be  noted  that  economy  ia 
the  use  of  steam  by  consumers  is  just  as  important  as  economy 
in  the  use  of  electricity,  and  the  met]|iod  of  charging  needs 
careful  study.  It  has  been  suggested  that  the  water  povvers 
of  Wisconsin  might  aiiord  a  source  of  electric  heat  able  to 
replace  coal  to  some  extent.  But  it  is  considered  that  even 
in  this  case  the  cost  would  be  jirohibitive.  In  view  of  a  ])ro- 
spcctive  coal  shortage  in  this  country  for  some  years  to  come 
the  possibility  of  devising  efFicient  and  economical  central 
steam-heating  plants  as  a  supplement  to  electricnl  .■supply, 
seems  worth  attention. 

Regulation  of  Induction  Motors.— In  the  '  Elektro- 
teclinisclie  Zeitschrift,"  M.  Osnus  considers  the  regulation  of 
induction  and  commutator  motors  in  cascade  by  means  of 
direct  current.  This  method  has  been  applied  to  the  commu- 
tator motor,  working  separately,  with  success  ;  but  it  is  not 
so  simple  with  motors,  coupled  in  cascade.  He  first  takes  the 
Scherbius  cascade.  (1)  In  the  first  instance,  a  compensated 
l)olyj)hase  series-motor  is  taken  as  the  commutator  motor,  the 
direct-current  regulating  choking  coil  is  connected  to  the  com- 
mutator, current  being  su])])lied  by  a  small  direct-current 
generator,  directly  connected.  The  conditions  for  equilibrium 
of  the  cascade  are  considered,  and  from  these  are  deduced  the 
relations  between  the  slip  of  the  main  motor  and  the  self- 
induction  of  the  choking  coil.  This  plan  is  unsatisfactory, 
because  large  variations  of  the  induction  in  the  choking  coil 
are  needed  for  small  difEerences  in  the  slip.  (2)  The  choking 
coil  is  then  connected  to  the  commutator  motor  tlirougii 
si)ecial  sli])  rings  ;    here  it  is  found  that  for  equilibrium,  the 


August  15,  1919. 


THE  ELECTRICIAN. 


163 


self-induction  of  the  choking  coil  must  be  equal  to  that  of  the 
stator  of  the  commutator  machine.  But  the  main  motor  has 
then  no  steady  speed  at  no  load  ;  it  behaves  like  a  series  motor. 
(3)  A  much  better  plan  is  to  couple  the  direct-current  generator 
to  the  main  motor,  which  then  has  the  characteristics  of  a 
shunt  motor.  The  regulation  of  the  main  motor  then  follows 
the  same  piinciples  as  that  of  a  direct-current  shunt  motor, 
coupled  to  its  excitei .  The  direct-current  machine  in  fact 
takes  to  itself  the  functions  of  the  exciter,  and  behaves  to  its 
main  motor  in  e.xactly  the  same  way,  when  its  field  is  changed 
or  resistance  is  inserted  in  its  circuit.  The  author  also  con- 
siders tLe  similar  case  of  the  Kramer  cascade,  and  finds  that 
exactly  the  same  results  are  produced  under  the  same  con- 
ditions. 

Water-power  in  Iceland. — A  recent  issue  of  the  "  Journal 
of  the  Royal  Society  of  Arts  "  contains  an  account  of  the 
available  water  power  in  Iceland,  and  it  is  a  matter  for  specu- 
lation how  far  this  is  likely  to  be  developed  in  the  near  future. 
The  greatest  waterful  on  the  River  Dettiloss,  owned  by  a 
British  Company,  has  a  fall  of  ."300  ft.,  and  is  estimated  to  be 
capable  of  developing  220,000  h.p.  On  the  glacier-fed  Thorsa 
river,  124  miles  long,  there  are  no  fewer  than  six  falls,  from 
which  1,114,000  h.p.  can  be  obtained  during  the  seven  summer 
months.  Only  697,000  h.p.  are  available  in  winter,  but  the 
mildness  of  the  climate  prevents  any  difficulty  with  ice.  The 
■estimated  cost  of  harnessing  this  power,  based  on  50  per  cent, 
above  pre-war  prices,  is  £11  9s.  per  horse-power  unit,  and  the 
estimated  net  cost  per  fiorse-power  year  10  per  cent,  of  this, 
or  aboiit  22s.  at  the  power  station.  The  power  can  be  trans- 
mitted to  Rej^kjavik,  with  an  overall  loss  of  15  percent.,  and 
the  cost  of  power  in  the  town  will,  therefore,  be  about  £2  per 
horse-power  year  of  8,700  hours.  The  power  available 
in  Reykja^^k  will  be  590,000  h.p.  during  the  five  winter  months, 
and  940,000  during  the  remainder  of  the  year.  There  is  an 
excellent  ice-free  harbour  and  every  facility  for  the  establish- 
ment of  great  electrochemical  factories,  but  as  the  island  has 
only  90,000  inhabitants  it  will  be  necessary  to  import  labour. 
Large  deposits  of  iron  ore  e.xist,  but  the  quality  of  the  ore  so 
far  analysed  has  been  poor.  Sulphur  is  found  in  enormous 
quantities.  There  are  deposits  of  good  Lignite  near  Reykjavik. 
The  voyage  from  Scotland  occupies  48  hours  by  modern 
steamers^  The  distance  to  Halifax  and  to  Gibraltar  is  about 
the  .same,  and  the  town  is,  therefore,  fairly  cential  between 
Europe  and  America,  and  well  suited  for  international  trade. 

Chemical  Analysis  by  X-Rays.— A  method  of  chemical 
analysis  by  X-rays,  developed  in  the  research  laboratory  of 
the  General  Electric  Companyj  U.S.A.,  is  described  by  Mr. 
A.  \V.  Hill,  in  a  communication  to  the  ""  Journal  "  of  the 
Franklin  Institute.  The  substance  to  be  examined  is  reduced 
to  ])owder,  placed  in  a  small  tube,  and  subjected  to  a  beam  of 
monochromatic  X-rays,  the  diffraction  pattern  thus  produced 
being  photographed.  The  X-rays  pass  through  an  appro- 
priate filter  to  give  monochromatic,  by  which  all  but  a  single 
wave-length  is  absorbed,  then  thiough  two  narrow  slits,  con- 
fining them  to  a  beam  about  1  mm.  wide,  and  then  through 
the  powdered  material,  which  scatters  or  reflects  a  small  pro- 
portion of  them,  and  thence  to  the  photographic  film.  An 
exposure  of  one  to  20  hours  may  be  required  according  to  the 
amount  of  information  desired.  When  the  film  is  developed 
it  shows,  in  addition  to  the  over-exposed  line  in  the  centre 
where  the  direct  beam,  strikes,  a  series  of  other  lines  on  either 
side  of  the  centre.  These  lines  are  caused  by  reflections  from 
the  tiny  crystals  in  the  powder,  and  their  distance  from  the 
centre  line  depends  upon  the  diistance  between  the  planes  of 
atoms  in  the  crystal.  There  is  one  line  for  every  important 
Bet  of  planes  in  the  crystal.  Substances  of  similar  chemical 
nature  and  crystal  structure  give  similar  jiatterns,  but  the 
magnification  is  difierent,  being  inversely  proportional  to  the 
cube  root  of  the  molecular  volume.  Thus  substances  with 
difierent  crystalline  structure  will  give  characteristic  and 
different  line-patterns.  Information  is  also  aiioided  by  the 
relative  brightness  of  the  difierent  lines.  Naturally,  famil- 
iaritj-  with  the  jirocess  is  needful  in  drawing  conclusit)ns  from 
diagrams,  but  it  has  already  been  found  quite  practicable  to 


recognise  simple  compounds  and  even  to  detect  the  component 
elements  in  some  mixtures. 

British  Engineering  Standards  Association, — The  first 
General  ilrcting  was  held  on  the  11th  ult.  at  the  In- 
stitution of  Civil  Engineers,  when  the  Chairman,  Sir  Archibald 
Denny,  in  presenting  the  report  of  the  work  in  hand  and 
contemplated,  made  a  brief  review  of  the  position.  He  said 
the  Association  now  numbered  some!360  Committees  and  Pauek, 
manned  by  about  1,200  members.  The  chief  work  of  the 
Association  at  present  was  the  revision  of  the  standard  sections 
for  structural  steel,  the  standardisation  of  aircraft  components, 
automobile  parts,  electrical  mach'nery  and  apparatus — which 
section  was  expanding  very  materially  as  the  electrical  in- 
dustry made  greater  demand^  for  standards — railwa}"  materials, 
machine  tools,  limit  gauges,  screw  threads,  shipbuilding 
materials  and  the  detads  in  the  construction  of  ships  and 
their  machinery,  &c.  The  standardisation  of  details  in  the 
construction  of  ships  and  their  machinery  was  the  latest 
important  problem  handed  to  the  Association.  The  organisa- 
tion of  that  section  was  in  a  very  advanced  state.  The 
successful  operations  of  the  Association  in  connection  with 
the  work  carried  out  in  the  standardisation  of  aircraft  materials 
and  parts  was  familiar  to  many.  The  section  was  being  put 
on  to  a  Peace  basis,  and  the  Treasury  had  agreed  to  make  a 
substantial  grant  on  the  same  lines  as  during  the  war.  With 
regard  to  overseas  committees,  the  Association  was  establish- 
ing, in  a  number  of  foreign  coimtries  and  Overseas  Dominions, 
Local  Standards  Committees  of  British  engineers  and  traders 
in  order  to  disseminate  British  Standards  and  so  assist  British 
manufacturers  in  developing  their  foreign  trade.  In  a  short 
report,  which  has  been  issued  to  subscribers  and  others,  it 
has  been  pointed  out  that,  from  one  aspect,  the  whole  over- 
seas scheme  of  the  Association  might  be  looked  upon  as  a 
means  of  advertising  British  engmeering  products.  The 
Association  had  translated  a  number  of  its  more  important 
specifications  into  Spanish,  Portuguese,  Italian  and  French, 
and  distributed  them  in  considerable  quantities  to  the  various 
Local  Committees.  The  Committees  had  been  formed  through 
the  assistance  of  the  Foreign  Ofiice  and  the  Overseas  Depart- 
ment of  the  Board  of  Trade.  It  had  been  a  striking  develop- 
ment on  the  part  of  the  Government,  who  had  subscribed 
£10,000  for  the  work,  industry  generally  having  subscribed 
£14,000.  The  South  African  Engineering  Standards  Committee 
would  act  as  the  representative  Committee  of  the  Association 
in  the  Dominion.  The  Canadian  Committee,  recently  incor- 
porated, was  acting  as  the  Association's  representative  in 
Canada,  and  would  take  every  opportunity  of  familiarising 
Canadian  engineers  with  British  standards.  In  Australia  an 
Engineering  Standards  Committee  w'as  on  the  point  of  forma- 
tion, and  there  was  every  hope  and  indication  of  Australia 
working  in  close  co-operation  with  the  British  Association  and 
using  British  Standards  wherever  those  were  applicable.  With 
regard  to  international  work.  Engineering  Standards  Com- 
mittees were  now  being  formed,  on  similar  lines  to  those  of 
the  Association,  in  various  foreign  countries,  the  British 
Engineering  Standards  Association  having  been  consulted  in 
practically  every  case.  The  question  of  Anglo-American  co- 
operation in  particular  had  been  considered  in  some  detail. 
Prof.  Comfort  Adams,  the  Chairman,  and  Mr.  H.  M.  Hobart, 
a  member,  had  recently  attended  one  of  the  meetings  of  the 
Main  C(>mmittee  as  delegates  of  the  Anu'rican  Engineering 
Standards  Conmrittee,  and  it  had  been  decided  to  co-operate 
with  American  engineers  as  closely  as  possible  in  all  matters 
relating  to  engineering  standards.  As  they  had  a  common 
language  and  common  weights  and  measures,  that  seemed  a 
natural  and  easy  step  towards  international  action.  There 
was  no  doubt  that  British  standards  would  be  employed  to  a 
far  wider  degree  than  ever  before.  Constant  demands  for 
standardisation  were  coming  from  various  Government  De- 
partments as  well  as  from  powerful  industrial  organisations, 
and  there  was  a  general  feeling  that  some  steps  must  be  taken 
officially  to  encourage  the  use  of  British  Standards  throughout 
the  country  by  Government  Departments,  municipalities  and, 
indeed,  by  all  specifying  engineers. 
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A  NeA\"    Type  of   Electric   Furnace. 


By   AXEL   SAULIN. 


Electric  furnaces  hitherto  constructed  may  be  divided  iiito  three 
groups,  viz.  : — 

(n)  Induction  furnaces  ;  (6)  furnaces  with  a  free-burning  arc  ; 
and  (c)  furnaces  relying  on  a  direct  arc  between  the  metal  and  the 
bath. 

The  tirst -mentioned  type  is  now  only  occasionally  found.  The 
fiee-bmiiing  arc  furnaces  have  found  favour.  They  have  a  decided 
advantage  in  giving  means  of  heating  cold  furnaces  without  the 
introduction  of  any  charge  and  by  the  arc  only.  But  they  have  the 
disadvantage  that  as  soon  as  the  bath  is  formed  the  heat  is  trans- 
mitted to  the  surface  only  and  no  circulation  is  set  up  in  the  molten 
metal.  Many  furnaces  of  this  type  have  suffered  from  weak  mech- 
anical construction,  and  some  users  have  preferred  direct -arc  furnaces 
in  spite  of  the  attendant  disadvantages. 

The  furnace  which  is  the  subject  of  this  Paper  has  been  designed 
with  a  view  to  embodying  the  advantages  of  both  the  direct -arc  and 
the  free-biiming  arc  tj'pes. 

Descriptiok. 

The  furnace  is  built  as  a  circular  ladle  with  contracted  top  an^l 
dished  bottom.  The  shell  is  made  of  heavy  steel  plates,  which  ai-e 
perforated  by  f  in.  drilled  holes,  12  in.  apart  and  serving  as  vents 
for  moisture  contained  in  the  lining.  The  top  rim  is  reinforced  by 
a  heavy  flat  hoop  riveted  to  the  sheU  plates.  The  steel  casting 
tnmnions  are  riveted  to  the  sheU  and  rest  in  bearings  set  so  as  to 
allow  for  expansion  and  alignment.  To  the  overhanging  end  of  one 
trunnion  is  keyed  a  crank  which,  turned  by  handwheel  (or,  for  larger 
furnaces,  by  motor),  serves  to  tUt  the  furnace  to  any  desired  angle. 

The  bottom  of  the  furnace  is  made  up  of  a  layer  of  coke  dust  and 
tar  rammed  in,  supporting  double  layers  of  brick.  Above  this  are 
successive  layers  of  burnt  dolomite  and  tar  for  basic  operation,  or 
of  ganister  in  case  the  acid  process  is  adopted.  Supported  and 
resting  on  the  firebrick,  outside  the  hearth,  is  a  circular  lining  backed 
by  a  heavy  insulating  layer  of  asbestos  sheet  and  formed  of  circle 
bricks  laid  with  ground  joints  and  thin  mortar.  This  lining  may  be 
made  of  magnesite  brick  for  basic  process,  or  of  silica  brick  for  acid 
process.  In  the  lining  are  placed  on  the  same  vertical  lines  two 
holes  for  each  pair  of  electrodes,  and  one  door  opening  which  serves 
both  to  charge  the  furnace  and  to  pour  the  steel.  For  larger  furnaces 
one  tapping  hole  and  two  charging  doors  would  be  a  better  arrange- 
ment. 

On  top  of  the  contracted  top  of  the  side  lining  rests  the  dome- 
shaped  brick  roof  fitted  in  a  circular  steel  frame,  forming  a  rigid 
skewback.  The  roof  can  be  removed  by  crane  and  replaced  by 
another  preheated  roof.  As  the  portion  of  the  roof  opposite  to  the 
arcs  is  more  affected  than  the  portion  nearest  to  the  electrodes  (pro- 
tected by  the  shado-w  of  the  latter),  the  roof  is  accordingly  designed 
to  be  turned  roimd  to  any  desired  angle.  When  the  weakest  portion 
is  getting  thin,  the  life  of  the  roof  can  be  prolonged  by  exposing  to 
the  fiertcfc't  heat  the  section  of  the  roof  hitherto  more  protected. 
The  furnace  may  be  charged  through  the  top  by  removing  the  roof 
while  the  charge  is  put  in  place. 

Electrodes. 
The  electrodes  are  of  graphite  or  carbon,  of  cylmdrical  foim, 
extended  as  they  are  burnt  away  by  screwing  a  new  section  of 
electrode  to  the  rear  end  of  the  electrode  in  operation.  The  joint 
is  made  by  threaded  dowels  of  graphite.  The  electrodes  slide 
through  water-cooled  steel  holders.  The  electrode  cooler  with  its 
insulation  is  placed  between  the  fixed  upper  and  sliding  lower  jaws 
of  a  clamp  which  is  pivoted  to  a  frame  bolted  to  the  furnace  shell. 
Both  halves  of  the  grips  are  water-cooled,  and  are  fed  through  nipjiles 
connected  to  the  water  mains  by  rubber  hose.  Both  grips  are  made 
with  an  extending  wing,  to  which  is  bolted  the  bronze  cable  socket 
which  receives  the  end  of  the  cables,  transmitting  the  current  from 
the  switchboard  to  the  electrode.  Both  the  swivelled  guides  are 
adjusted  in  a  vertical  sense,  controlling  at  will  the  inclination  of  the 
electrodes. 

Electric  Akramoement  and  Wiring. 
The  number  of  electrodes  proposed  is  as  follows  : — 
For  a  furnace  hearth  : — 

Up  to  3  ft.  6  in.  diameter    1  pair 

From  3  ft.  6  in.  to  5  ft.  diameter   2  pairs 

From  5  ft.  to  7  ft.  diameter     3     „ 

From  7  ft.  to  9  ft.  diameter    4     „ 

From  9  ft.  to  1 1  ft.  diameter 6     „ 


The  electrodes  should  be  preferably  of  graphite,  2  in.  to  6  in.  in 
diameter,  according  to  the  size  of  furnace  and  the  amount  of  current. 
Each  pair  of  electrodes  enters  the  furnace  in  the  same  vertical  plane, 
but  at  different  and  adjustable  angles.  The  upper  electrodes  are 
supplied  with  current.  The  lo\ver  electrodes,  as  well  as  the  furnace 
body  are  connected  with  the  common  of  the  transformer,  or  earthed. 
For  a  one-pair  furnace,  direct  current  or  one-phase  alternating 
current  is  used.  For  a  two-pair  furnace  it  is  preferable  to  employ 
two-phase  current,  generally  obtained  by  three-phase  transformers 
arranged  in  Scott's  coupling.  For  a  three-pair  furnace  three-phase 
current  is  used,  one  phase  being  coupled  to  each  upper  electrode. 


High-tension  three-phase  line 


Hi,£Jh-ten  aaon  circuit  -breaker 
Willi  time  overload  relay 


Trdnsformer 


meter  |  tn 


Connection  to  earth. 
-Electrodes 


-5<s^:     »J  Bottom  electrode 
Fig.   1. — Diagram  of  Wiring  of  a  Two  pair  Sahlin  Furnace. 

For  furnaces  with  more  than  three  pairs  of  electrodes,  groups  of 
two  pairs  are  coupled  in  parallel.  The  upper  electrodes  can  be 
earthed,  and  the  current  can  be  supplied  through  the  lower  elec- 
trodes. A  bottom  electrode  bedded  in  the  hearth  may  also  be  used, 
and  is  useful  when  refining. 

The  pressure  of  the  supply  should  preferably  be  transformed  to 
100  volts  which,  by  plugs  on  the  transformer,  may  be  reduced  at 
option  to  80  or  70  volts. 

The  connections  for  a  two-pair  furnace  are  shown  in  Pig.  1.  AH 
the  electrodes  are  distributed  aroimd  the  half  of  the  circumference 
of  the  furnace  opposite  to  the  tapping  hole  and  charging  doors.  For 
the  smaller  sizes  of  furnaces,  the  electrodes  are  fed  forward  by  hand- 
wheels. 

Operation. 

Assuming  that  the  furnace  is  to  be  used  for  melting  and  refining 
steel,  the  first  operation  is  the  heating  of  the  furnace  to  the  ])rojjer 


\ 


\ 


Si 


*  Abstract  of  a  Paper  read  before  the  Institution  of  Electrical  Engineers 


Fig.  2. — Direct  Arcs  observed  with  different  Positions  of 
Electrodes. 

tcrajjcrature.  This  is  effected  by  turning  on  current  and  gradually 
advancing  the  points  of  the  convergent  electrodes  of  each  pair  until 
an  arc  is  formed.  So  long  as  the  pomts  of  the  electrodes  are  at  a 
certain  distance  from  each  other  an  arc  is  formed  between  the  two 
electrodes.  As  they  approach,  this  arc  bends  outward,  forming  a 
loop.  If  the  distance  is  still  further  reduced,  the  loop  breaks  and 
the  arc  rushes  forward,  sweejiing  downward  toward  the  surface  of 
the  metal  like  a  broom.  If  the  top  electrode  is  advanced  beyond 
the  bottom  electrode  the  broom  is  deflected  downward.  The  form 
and  direction  of  the  arc  can  be  modiffcd  by  altering  the  angles  of  the 
electrodes  and  their  relative  position  to  each  other.  The  free- 
burning  arc  heats  the  furnace  while  empty. 

The  second  operation  is  the  charging.  When  the  furnace  is 
heated,  current  is  taken  off,  and  the  electrodes  are  drawn  toward 
the  back  wall  of  the  furnace  to  prevent  their  being  injured,  while 
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the  material  to  be  melted  is  throwii  or  pushed  into  the  furnace 
through  the  charging  door,  or  eventually  through  the  furnace  top. 
the  roof  having  been  removed.  The  electrodes  are  then  advanced. 
Numerous  momentary  arcs  are  formed  between  the  upper  electrodes 
and  the  charge,  but  as  this  latter  is  melted  anay  in  the  vicinity  of 
the  electrodes,  the  regular  free-burning  "  broom  "'  arc  is  formed 
between  the  two  electrodes,  and  the  working  of  the  furnace  settles 
down  to  normal.  The  radiation  and  reflection  caused  by  the  free- 
burning  arc  are  most  effective  for  rapid  melting.  As,  however,  the 
bath  is  formed,  this  kind  of  arc  reaches  onlv  the  slag-covered  surface 
of  the  metal,  causing  but  little  circulation  in  the  interior  of  the  bath. 
At  this  point,  therefore,  the  free-burning  arcs  are  broken  by  the 
retii'cment  of  the  lower  electrodes,  and  a  direct  arc  is  formed  by  the 
advancing  of  the  upper  inclined  electrodes  toward  the  surface  of  the 
slag.  If  the  bottom  electrode  is  employed,  the  current  will  penetrate 
toward  this  bottom  electrode  which  is  earthed.  The  furnace  is  now- 
working  on  the  lines  of  a  Girod  furnace,  and  creates  an  electric  arc, 
which  causes  a  rapid  circulation  in  the  bath  and  direct  transfer  of 
heat  to  the  metal. 

In  furnaces  with  more  than  one  pair  of  electrodes,  it  is  possible  to 
have  some  of  the  electrodes  produce  a  direct,  and  some  a  free-burning 
arc.  thus  making  use  of  the  effective  radiating  and  reflecting  action 
of  the  free-burning  arc  at  the  same  time  as  the  bath  is  agitated  by 
the  direct  arcs. 

Special  Wobk. 

For  use  as  a  heating  furnace  for  very  high  temperatures  such  as 
are  required  for  the  production  of  graphite,  calcining  of  magnesite, 
crystallising  of  bauxite,  special  crucible  work,  &c.,  it  is  proposed  to 
suspend  the  furnace  shell  containing  the  side  walls  and  roof  with  the 
electrodes  and  the  electrode  mechanism  from  four  lifting  rods, 
operated  by  electric  motor,  hydraulic  cylinder,  or  windlass.  The 
bottom  of  the  furnace  which  for  this  work  does  not  recjuire  any 
bottom  electrode,  would  be  placed  on  a  truck.  On  this  portable 
bottom  would  be  placed  the  material  to  be  heated.     The  loaded  truck 


being  placed  beneath  the  furnace  body,  this  would  be  lowered  on  to 
the  truck  enclosing  the  pile  of  material.  A  free-burning  arc  would 
now  be  started  between  the  electrodes  in  each  pair,  and  the  furnace 
would  be  brought  up  to  the  required  temperature.  The  material 
having  been  thoroughly  heated  or  calcined,  the  furnace  body  would 
be  lifted  from  the  truck,  which  would  be  rmr  away  to  give  place  to  a 
second  truck  loaded  with  fresh  material.  The  loaded  trucks  could 
be  preheated  in  a  gas-fired  furnace  before  the  bottom  was  placed 
under  the  electric  furnace. 

Advant.\ges. 

The  furnace  is  of  a  very  strong  construction— rigid,  simple  and 
durable.  All  the  surfaces  of  the  brick  linings  are  convex,  and  the 
walls  will  therefore  be  held  in  position.  The  surace  of  the  melting 
room,  confined  by  spherical  and  cylindrical  walls,  Ls  the  smallest 
possible  for  the  largest  volume,  and  the  amount  of  brickwork  is, 
therefore,  reduced  to  a  minimum.  The  electrodes  are  easily  secured 
in  place,  adjusted,  advanced,  or  retracted  by  means  of  hand-wheels. 
There  are  no  bolts  or  nuts  manipulated  by  wrenches  used  in  the 
adjustment  of  the  furnace,  every  operation  being  carried  out  by 
hand-wheels  or  cotters.  The  roof  is  solid,  without  any  openings, 
removable  and  exchangeable  in  a  minimum  space  of  "time.  The 
fiunace  can  be  run  either  with  free-burning  arcs,  with  direct  arcs, 
or  w-ith  free-burning  and  direct  arcs  working  simultaneotisly  side 
by  side.     Changes  are  made  without  cutting  off  the  current. 

When  the  furnace  is  employed  as  a  free-burning  arc  furnace  no 
chemical  reaction  between  carbon  of  the  electrodes  and  the  bath 
takes  place.  The  overhanging  length  of  the  electrodes  is  compara- 
tively short,  and  the  arcs  are  formed  fairly  close  to  the  circular 
fimaace  walls,  being  directed  inward  and  downward  toward  thS 
centre  of  the  lurnace. 

The  Sahlin  furnace  has  not  yet  been  placed  on  the  market  owing 
to  the  difficulty  of  obtaining  a  pernut  for  its  construction  during  the 
war,  but  a  furnace  is  now-  being  built  in  Great  Britain  intended  for 
the  production  of  steel  uigots  and  castings. 


The  Recent  Developments  in  Electric  Welding. 


The  requirements  of  munition  production,  taking  tlie  words  in 
the  widest  sense,  brought  about  an  immense  increase  m  the  use  of 
the  oxy-acetylene  and  other  welding  processes.     The  consequent 
demands  upon  the  commercial  output  of  carbide  of  calcium,  oxygen, 
and  oxygen  cylinders  exceeded  the  available  supplies,  and  in  order 
to  secure  the  distribution  of  these  supplies  in  due  order  of  importance 
of  the  various  products  for  \vhich  they   were   required,   an    Inter- 
Dep-irtmental  Committee  representative  of  interested  Government 
Departments    was    appointed    with    Admiralty   and    Ministry    of 
JVIiuiitions   Executives    to    control  the  .-upply  and  distribution  of 
carbide  and  oxygen  respectively.      Major  Caldwell,   R.E.,  was  in 
charge    of    the    particular  section  of  the  M  iterials  and    Priority 
D.?partment     of     the      Admiralty    entrusted    with      this     work, 
and    in  face  of    the    difficulties  he  experienced  in  satisfying  the 
urgent    demands    for  the    materials,  he  had  to  consider  whether 
other  welding  processes  were   available  to    relieve   the   situation. 
Electric   welding   by   both   the   resistance  and    the    arc  methods 
^vere    naturally    those   to   which    he    tunted    for   assistance,   and 
he   succeeded  in   gettuig  these   processes  adopted   in    many  ways 
in  which  they  had   not  previously  been  used  to    such    an   extent 
that    the   shortage    of  oxy-acetylene  materials    \yas    substantially 
remedied.     More  than  this,   experimental   work  initiated   by   the 
department  proved  that  electric  welding  was  applicable  to  a  good 
deal  of  work  which  is  beyond  the  economic  range  of  gas-welding 
methods,  for  example,  that  it  can  replace  riveting  in  many  structures. 
.^  is  pretty  well  known,  an  experimental  steel  barge  w-as  built  at 
Riohborough  in  which  arc  welding  took  the  place  of  riveting  almost 
entirely,  with  a  saving  of  time  and  cost,  as  compared  with  the  older 
method.     Incidentally,  it  may  be  mentioned  that  this  experimental 
barge  proved  tighter  and  an  easier  tow  than  the  sister  riveted  barges. 
At  the  same  time  that  this  experimental  work  was  in  progress  in 
this  country-  similar  work  was  being  done  in  the  United  States, 
(specially  with  a  view  to  facilitating  the  execution  of  the  great 
merchant   ship-building   programme   which   that   countrj'   had   re- 
solved on  to  mitigate  the  consequences  of  the  Gennan  submarine 
piracy. 

It  seemed  desirable  to  the  naval  authorities  of  both  countries  that 
there  should  be  an  intercharge  of  information,  and  as  one  of  the 
means  to  effect  this  Major  Caldwell  was  sent  by  the  Admiralty  to 
the  United  States,  so  that  he  might  tell  the  U.S.  Navy  what  had  been 


done  here,  and  be  able  to  report  here  what  was  being  done  in  that 
country,  to  the  advantage  of  both.  He  was  lent  by  the  Admiralty 
to  the  United  State-  Shijjping  Board,  Emergency  Fleet  Corporation", 
and  his  report  on  '•  Electric  Welding  and  its  Applications  in  the 
United  States  of  America  to  Ship  Construction  "  was  addressed  to 
that  body.  The  report  is  not  available  to  the  public,  as  some 
portions  of  it  are  confidential,  but  we  have  been  permitted  to  see 
and  to  refer  to  the  portions  w'hich  are  not  under  that  reservation. 
They  show  that  there  was  a  well-organised  plan  of  investigation  and 
experhnent  in  operation,  which  had  rendered  results  capable  of 
immediate  practical  application  and  indicated  the  directions  in 
which  further  investigation  was  calculated  to  result  in  further 
progress.  As  the  report  gave  some  accomit  of  the  work  done  in 
Great  Britain,  it  is  a  record  of  permanent  value  in  the  history  of 
the  art. 

Both  resistance  and  arc  welding  had,  of  course,  been  in  use  in 
both  countries  for  many  years.  Resistance  welding  was  well 
establislied,  and  the  progress  stimulated  by  war  conditions  was 
mostly,  in  reference  to  magnitude,  a  continuation  of  that  w  hich  had 
gone  on  under  peace  conditions  to  a  greater  degree  in  the  United 
States  than  on  this  side  of  the  Atlantic.  Arc  welding,  on  the  other 
hand,  had  been  restricted  in  its  applications,  and  metal  arc  welding 
especially  was  a  comparatively  new  process  about  wliich  not  very 
much  was  known,  but  which  had  been  better  developed  on  this  side 
than  the  other. 

In  view  of  the  last-mentioned  fact,  and  of  the  particular  object 
in  view  of  accelerating  ship-building,  the  fii-st  report  was  a  descrip- 
tion of  the  arc- welding  methods  which  had  been  found  successful 
in  shipbuilding  in  the  United  Kingdom,  and  contained  suggestions, 
based  on  experience,  for  modifications  in  the  structural  details  of  ship 
design  with  the  object  of  facilitating  the  use  of  electric  welding  in 
place  of  riveting  and  forging.  It  is  pointed  out  that  spot  and  line 
(or  seam)  welding  by  the  resistance  method  and  arc  welding  with 
metal  electrodes  can  all  be  advantageously  utilised  in  ship-buUding 
if  the  detailed  designs  arc  suitably  modified.  It  is  concluded  that 
a  saving  of  25  per  cent  of  the  cost  of  labour,  and  a  material  reduction 
in  the  weight  of  hull  can  be  realised  b>  the  adoption  of  such  methods 
in  place  of  the  existing  riveting  methods. 

Reports  follow  of  visits  to  some  two  dozen  shipyards  and  other 
establishments  showing  what  had  been  done  or  w^as  in  progress  of 
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being  done  with  electric  welding  in  each  of  them.  They  show  that 
the  application  of  electric  weldmg  had  received  considerable  atten- 
tion, it  was  already  extensive,  and  the  managers  took  an  intelligent 
and  euterprismg  view  of  its  future  development  and  possibilities. 
They  were  glad  to  hear  of  what  had  been  done  elsewhere,  and  ready 
to  tr\-  for  themselves  any  promising  novelties,  either  of  processes  or 
uses.  Incidentally,  these  reports  show  how  enthusiastically 
American  industrial  concerns  joined  in  the  national  and  allied  en- 
deavour to  overcome  the  \\orld  shortage  of  shipping. 

The  Emergency  Fleet  Corporation  had  already  formed  an  Electric 
Welding  Committee  to  investigate  all  aspects  of  the  question.  Major 
Caldwell  attended  the  first  and  some  subsequent  meetmgs  of  this 
Committee,  and  includ?s  in  his  report  the  minute.:  of  these  meetings, 
his  report  to  the  Committees  on  the  progress  made  in  Britain,  and 
some  reports  containmg  detailed  suggestions  on  the  design  of  ships 
for  construction  by  welding.  There  is  also  a  very  full  description 
of  work  done  by  arc  welding  in  the  yards  of  the  Chester  Shipbuilding 
Company,  including  the  results  of  tests  on  the  work,  and  estimates 
of  the  cost  of  a  1,000  ton  barge,  which  had  been  built  and  had  done 
twelve  months'  service  with  satisfactory  results.  The  table  of  tests 
api^ended  is  from  results  obtained  in  the  Bureau  of  Standards 
Laboratory,  and  includes  comparisons  of  the  strength  of  joints  made 
by  riveting,  oxy-acetylene  and  arc  welding.  It  can  only  be  said 
that  these  tests  are  highly  favourable  to  the  welding  methods. 

There  is  also  a  report  on  the  tests  made  on  a  watertight  bulkhead 
door,  made  by  the  New  York  Shipbuilding  Corporation,  and  reports 
of  tests  made  on  other  welded  structures  produced  by  various  manu- 
facturers which  give  valuable  guidance  for  the  practical  applications 
of  electric  welding,  but  cannot  be  referred  to  in  detail.  It  must 
suffice  to  say  that  they  show  that  electric  welding  can  be  relied  upon 
to  give  satisfactorj-  results  in  a  large  range  of  iron  and  steel  stiuc- 
tural  work. 

One  example  may,  however,  be  mentioned  as  of  special  interest 
in  connection  with  American  developments  of  resistance  welding. 
This  is  a  50  ton  open  goods  truck  ("  gondola  car"),  made  in  1011 
by  the  American  Car  and  Foundry  Company,  of  St.  Louis,  Missouri, 
of  which  the  entire  superstructure  was  spot  welded.  The  plate 
used  varied  from  \  in.  to  |  in.,  and  the  welder  used  had  a  transformer 
of  85  k.v.a.  capacity,  and  a  ^^•eldmg  gap  of  66  m.  This  car  has  been 
in  use  in  coal  traffic  since  it  was  built ;  it  was  involved  in  a  train 
wreck  after  five  years'  service,  which  bent  some  members,  but  only 
parted  one  spot  weld. ' .  Examination  sho^^•s  that  the  welded  jomts 
have  stood  the  strams,  and  the  car,  still  m  service,  gives  as  good 
results  as  a  riveted  car.  In  view  of  the  shortage  of  rolling  stock 
and  the  desirability  of  economy  of  time  and  labour  in  making  good 
the  deficiency,  this  example  seems  worthy  of  some  attention  by  the 
railway  authorities  and  rolling  stock  builders  here.  There  is  no 
apparent  reason  why  the  method  should  not  be  equally  good  for 
steel  pa.ssenger  coaches. 

Returning  to  shipbuilding,  Lloyd's  Register  and  the  American 
Bureau  have  recommended  the  use  of  electric  welding  for  certain 
services,  and  the  British  Admiralty  allows  such  use  for  certain 
ser\-ices  in  ships  built  to  its  order.  The  United  States  Navy  De- 
partment has  made  a  similar  list,  and  the  Admiralty  Ls  using  certain 
applications  in  its  own  dockyards.  Details  of  all  these  are  set  out 
in  the  report,  and  the  actual  methods  adopted  for  several  particular 
jobs  in  the  dockyards  are  described  in  detail. 

A  characteristically  American  piece  of  work  is  a  proposed  standard 
system  of  nomenclature  and  symbols  for  describing  different  kinds 
of  welds,  strap,  butt,  lap,  &c.,  with  their  principal  varieties  and 
combmations.  This  is  due  to  naval  constructor  H.  G.  Knox,  of  the 
United  States  Navy  Yard,  and  provides  a  technical  shorthand, 
which  is  a  necessary  adjunct  of  the  generalised  use  of  the  methods. 
It  shows  much  ingenuity,  and  w  ill  commend  itself  to  the  practical 
designer  and  shipbuilder. 

Whilst  much  progress  has  been  made  in  electric  arc  welding, 
it  has  to  be  admitted  that  it  has  been  largely  due  to  the  process  of 
trial  and  error  that  knowledge  has  been  acquired  of  the  essential 
conditions  of  making  good  reliable  welds.  Individual  mvcntors 
and  investigators  have  no  doubt  obtained  a  good  deal  of  information 
of  this  kind  by  their  o«ti  work  ;  individual  operators  know  how  to 
make  good  welds,  and  the  best  of  them  know  whether  the  weld  they 
have  jvist  made  is  a  good,  sound  one,  or  otherwise.  But  the  physics 
of  the  metal  arc,  the  metallurgy  and  chemical  reactions  of  the  metals, 
fluxes,  and  the  atmosphere  at  arc  temperatures,  and  during  the 
cooling  period  are  in  need  of  a  good  deal  more  elucidation  before  it 
can  be  said  that  the  process  has  a  sound  basis  of  scientific  knowledge 
as  distinguished  from  empirical  knowledge,  perfectly  reliable  as  far 
as  it  goes,  but  not  a  sure  guide  for  progress,  and  also  somewhat 
expensive  to  extend  by  trial  and  error. 

The  Electric  Welding  Committee  recognised  this  by  setting  up 
a  Research  Committee,  of  which  Mr.  H.  M.  Hobart  was  and  is  the 


Chairman.  Major  Caldwell's  report  contains  a  large  amountlof 
information  on  research  work  carried  out  by  a  number  of  bodies, 
firms  and  uidividuals  on  the  scientific  side,  which  will  be  found  of 
great  mtercst.  Some  of  these  investigations  justify  certain  con- 
clusions which  are  of  immediate  practical  value,  but  it  is  clear  from 
a  perusual  that  they  require  to  be  co-ordinated,  compared  and 
edited  to  see  how  far  they  agree,  what  points  they  leave  in  doubt 
from  apparent  conflict  of  evidence,  and  on  what  points  of  interest 
they  show  no  light.  This  work  and  investigation  on  its  own  account 
is  being  undertaken  by  the  Research  Committee,  and  some  im- 
portant conclusions,  especially  as  to  the  relation  between  the  quality 
of  the  welds  and  the  current  strengths  used,  have  been  recently 
published. 

The  investigations  included  in  the  report  cover  the  use  of  bare 
and  flux-covered  electrodes,  on  which  point  it  may  be  said  that  the 
use  of  coated  electrodes  has  advanced  far  more  in  Great  Britain 
than  in  America,  the  use  of  continuous  and  alternating  currents, 
the  best  voltage  and  current  conditions  in  relation  to  the  size  of 
electrodes  and  the  thickness  of  the  plate — which  are  themselves 
inter-related  :  the  rate  of  weldmg,  the  rate  of  depjsition  of  metal, 
the  strength  of  welds;  views  by  the  naked  eye  and  microscopic  ap- 
loearance  of  welds.  The  reports  include  a  large  number  of  highly 
mstructive  photo-micrographs  of  weld  sections.  Theie  can  be  little 
doubt  that  the  microscopic  examination  of  the  structure  is  one  of 
the  most  valuable  methods  of  investigation.  So  much  is  IcnowTi 
already  of  the  micro-structure  of  steel  that  experts  can  form  an 
accurate  opmion  whether  the  steel  represented  bj'  the  sample  ex- 
ammcd  will  fill  the  conditions  of  a  sjjecification  as  to  strength.  &c., 
they  can  say  whether  the  heat  treatment  it  has  been  subjected  to  is 
correct  for  the  purpose  for  which  it  is  intended,  and  if  not,  M-hat 
further  treatment  is  required.  To  a  quite  considerable  extent  they 
can  judge  of  the  chemical  composition  of  the  sample,  detect  segre- 
gations and  identify  their  nature.  This  applies  particularly  to 
steels  of  which  the  general  character  and  processes  of  manufacture 
are  known.  The  metal  deposited  in  \ielding  has  gone  through 
processes  of  fusion  and  cooling  dift'erent  to  those  occurring  in  steel 
manufacture,  so  that  something  has  to  be  learned  about  the  signi- 
ficance of  the  stnicture  found  iii  relation  to  strength,  &c.  Hence 
the  value  of  collections  of  photo-micrographs  of  welds  made  in 
various  materials  under  various  defined  conditions  and  giving  certain 
test  results. 

The  question  of  testing  completed  welds  by  methods  which  do 
not  involve  their  destruction  is  very  important.  Not  very  much  is 
to  be  foimd  on  the  subject  in  Major  Caldwell's  report,  but  sufficient 
to  show  that  it  is  not  ignored. 

The  report  is  a  valuable  compilation  of  up-to-date  information 
and  experience  on  the  whole  subject  of  electric  welding,  with  special 
but  no  means  exclusive,  application  to  ship-building,  as  the  an 
stood  early  in  1918.  It  may  be  hoped  that  it  will  be  made  available 
to  the  public  interested  before  it  becomes  of  only  historical  interest. 
But  progress  in  the  art  is  rapid.  We  can  say  that  we  know  more 
about  it  in  1919  than  we  did  in  1918. 

Unfortunately,  the  Committee  set  up  by  the  Admiralty  to  initiate 
and  co-ordinate  research  in  this  country  was  dissolved  soon  after 
the  cessation  of  hostilities,  and  there  is  at  present  no  body  charged 
with  the  conduct  of  such  research.  This  is  a  pity,  because  it  was 
made  evident  that  there  are  many  willing  helpers  and  ample  re- 
sources in  the  way  of  equipment  available,  so  that  qiiite  a  promising 
beginning  was  made  within  a  very  short  time.  No  doubt  individual 
persons  and  firms  will  go  on  with  their  own  work,  but  mut^h  more 
rapid  progress  would  follow  with  economy  of  time  and  labour,  if 
such  iiidividual  research  work  were  co-ordinated  and  directed  by  a 
competent  body  commanding  the  confidence  of  these  workers. 


Data  on  the  Life  of  Electric  Trucks.—  In  a  recent  note  by 
Mr.  A.  J.  Marshall  in  tlie  "Electric  Review  and  We.steni 
P'loctrician  "  some  interesting  data  are  presented  .showing  the 
long  usefid  life  attained  in  practice  with  electric  trucks  in  New 
York  (lity.  Of  o,288  trucks  in  tise  in  the  metropolitan  district, 
'^,0'm  are  over  two  years  old,  and  in  179  cases  the  life  has  now 
exceeded  10  years.  The  average  life  is  expected  tdtimately 
to  reach  this  figure,  as  compared  with  about  five  years  for 
petrol-driven  motor  trucks.  At  present  it  is  estimated  that 
about  10  per  cent,  of  existing  street  automobile  trucks  in  New 
York  are  electric,  and  it  is  contended  that  they  can  be  main- 
tained in  use,  on  an  average,  280  days  out  of  a  possible  ,'500 
during  tlie  year,  or,  eliminating  painting  and  serious  accidents,, 
for  295  days — a  better  result  than  has  yet  been  obtained  >vith 
petrol-driven  trucks 
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Oscillations  During  the  Discharge  of  an  Induction 

Coil. 


By    E.   TAYLOR  JONES,    U.Sc. 


In  the  preceding  articles  we  have  regarded  the  secondary 
circuit  as  open  and  as  ha\Tng  no  discharge  passing  between  its 
terminals.  In  these  eirnimstances  the  potential  at  the  secon- 
dary terminals  shows,  as  we  have  seen,  fluctuations  corres- 
ponding with  the  two  frequencies  of  the  coupled  system.  The 
current  also  in  each  circuit  varies  with  the  same  two  perio- 
dicities. When,  however,  the  secondary  discharge  takes  place 
the  conditions  are  changed,  and  the  variations  of  secondary 
potential  and  current  undergo  a  modification,  the  character 
of  which  depends  upon  the  nature  of  the  discharge. 

SPARK   DISCHARGE. 

It  is  well  known  that  the  ordinary  induction-coil  discharge 
through  air  at  atmospheric  pressure  usually  consists  of  an 
initial  spark  followed  by  a  series  of  discharges    all    in    the 


same  direction.*  This  may  be  seen  by  examining  the 
spark  in  a  rotating  mirror.  Fig.  1  is  a  photograph 
obtained  in  this  way  of  a  10  cm.  spark  between  platinum 
points  connected  wit  lithe  secondary  terminals  of  the  18-in.coil. 
The  primary  capacity  on  this  occasion  was  5  mfd.,  the  primary 
current  i^  at  "  break  "  9-7  amperes,  being  about  double  the 

*  B.  Walter,  "  Ann.  de  Phys.,"  66,  p.  636  (1898). 


least  value  {i,,,)  required  to  produce  the  spark.  The  initial 
.spark  is  followed  by  a  series  of  broad  and  much  fainter  bands, 
representing  what  may  be  called  a  pulsating  arc.  The  current 
goes  through  maxima  and  minima  without  changing  sign. 

The  frequency  of  the  pulses  in  this  case  is  about  407,  a  value 
which  agrees  approximately  with  the  frequency  of  the  system 
regarded  as  having  its  secondary  short-circuited  by  the  arc. 
The  expression  for  this  frequency — obtained  by  putting 
C'2=  X  in  the  expression  for  the  frequencies— is  l;2jrv  [Lfiiil 
— A^)].  With  k-  taken  as  0-839— the  value  for  nearly  uni- 
formly distributed  currents  in  the  secondary — this  expression 
gives  for  the  calculated  frequency  the  value  403. 

The  discharge  pulses  are  seen  to  better  advantage  and  are 
more  suitable  for  photographic  purposes  when  a  short  spectrum 
tube  (containing  air  at  reduced  pressure)  in  series  with  the 
spark-gap  is  examined  in  the  rotating  mirror.  The  bands  are 
then  straight  and  much  brighter,  and  the  unidirectional  charac 
ter  of  the  pulses  is  very  clearly  shown  by  the  blue  cathode  glow 
occurring  at  only  one  end  of  the  tube.  Fig.  2  shows  a  photo- 
gi-aph  of  such  a  tube  when  in  series  with  a  2-79  cm.  spark 
between  ball  electrodes  (jg=6-27  amperes,  j„,=2-5  ampere). 
The  i>rimary  capacity  on  this  occasion  was  3  mfd.,  and  the 
calculated  frequency  520.  The  observed  frequency,  measured 
on  the  photograph,  is  about  545.  Similar  approximate  agree- 
ment between  the  calculated  and  observed  frequencies  was 
found  in  other  cases  in  which  different  spark  lengths  and 
primary  capacities  were  emploved. 

For  a  given  spark -length  the  number  of  pulses  increases  with 
the  primary  current,  and  for  a  given  current  increasing  the 
spark-length  reduces  the  number  of  pidses.  In  the  case  of 
Fig.  2  the  arc  becomes  suddenly  extinguished  after  the  10th 
pulse,  the  potential  then  falling  and  remaining  below  the  least 
value  required  to  maintain  the  arc.  When  the  spark-gap  is  only 
a  few  millimetres  wide,  and  the  primary  current  is  largely  in 
excess  of  the  minimum,  the  bands  become  finally  merged  into 
one  imbroken  band  of  diminishing  intensity,  representing  a 
continuous  or  aperiodic  arc. 

The  view  of  the  matter  suggested  by  the  present  experiments 
is  (1)  that|the  initial  spark  represents  the  escape  of  the  static 
electricity  accumulated  on  and  near  the  secondary  terminals 
at  the  moment  when  the  discharge  begins  :  (2)  that  the  secon- 
dary current  (beginning  with  the  value  which  it  has  at  this 
moment)  flows  through  the  arc  as  an  aperiodic  decaying  cur- 
rent ;  and  (3)  that  superposed  upon  this  aperiodic  current  is 
an  oscillatory  current  having  the  period  of  the  system.  It 
is  clear  that  on  this  view  the  arc  should  become  alternating 
if  the  secondary  current  immediately  before  the  discharge 
begins  is  sufficiently  reduced,  and  this  is  found  to  be  the  case. 
In  the  oscillations  preceding  the  discharge  the  secondary  cur- 

leiit  is  zero  at  the  moment  of  maximum  potential  (i„=C2-T^ 

=0),  so  that  if  the  primary  current  is  adjusted  to  a  value  equal 
to,  or  only  slightly  exceeding,  the  minimum  required  to  produce 
the  spark,  the  discharge  begins  with  practically  no  current 
flowing  in  the  secondary  coil.  Two  or  three  pulses  are  then 
generally  observed,  and  these  are  found  to  be  alternating — 
i.e.,  a  negative  band  has  appeared  between  the  fii-st  two 
positive  bands.  This  ellect  is  shown  in  Fig.  3,  a  photograph 
of  the  spectrum  tube  when  in  series  with  a  6-5  cm.  spark 
between  ball  electrodes  ((q=5  ampeies,  j„=4-3  amperes,  Cj 
=3  mfd.).  The  alternating  character  of  the  discharge  is  here 
shown  chiefly  by  the  manner  in  which  the  himinositv  of  the 
narrow  ])art  of  the  tube  is  connected  with  that  surrounding 
the  electrodes,  this  connection  being  much  more  marked  at  the 
negative  than  at  the  positive  end.  On  the  ground  glass  plate 
it  is  also  shown  by  the  difference  of  colour,  the  cathode  glow 
appearing  alternately  at  the  jupper  and  lower  ends  of  the  tube. 
The  luminous  bands  of  Fig.  3  should  not  be  mistaken  for  the 
alternating  bands  shown  by  the  tube  when  no  discharge  is 
crossing  the  gap,  and  generally  seen  after  the  spark  or  arc: 
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•'ischarge  [has  ceased.  These  latter  are  very  faint,  being  due 
to  the  capacity  airrent  of  the  electrodes,  and  show  the  two 
oscillations  of  the  coil  with  open  secondary  (compare  Fig.  3). 
As  the  primary  current  is  increased,  the  second  or  reversed 
band  becomes  narrower  and  ultimately  disappears.  A  trace 
of  a  narrow  reversed  pulse  is  seen  between  the  first  two  positive 
pulses  of  Fig.  ],  where  it  is  shown  only  by  the  glow  at  the 
negative  electrode.* 

In  Fig.  4  is  shown  the  electrometer  curve  photographed 
simultaneously  and  on  the  same  plate  with  Fig.  3.  The 
tension  of  the  electrometer  strip  was  somewhat  reduced  for 
this  plate,  in  the  hope  that  appieciable  deflections  would  be 
obtained  during  the  arc  pulses.  The  result  shows  that, 
whereas  the  potential  falls  abruptly  at  the  initial  discharge, 
it  varies  much  more  gradually  in  the  succeeding  pulses,  which 
are  therefore  of  the  nature  of  continuous  oscillations  rather 
than  of  sudden  discharges. 

SPARK  DISCHARGE  WITH  SECONDARY 
CONDENSER. 

When  the  spark  electrodes  are  connected  with  the  plates 
of  a  condenser  (as,  for  example,  when  the  coil  is  used  for 
exciting  a  Tesla  coil  or  a  radio-telegiaphic  transmitter),  the 
potential  of  this  condenser  rises,  immediately  after  "  break," 


in  accordance  with  the  two  oscillation  frequencies  of  the 
system,  which  now  includes  the  condenser.  The  time  which 
the  condenser  takes  to  rise  to  the  sparking  potential  depends 
upon  the  periods  and  phases  of  the  oscillations  and  ui^on  the 
primary  current  ig  at  break. 

If  the  primary  current  moderately  exceeds  the  minimum  i,„ 
the  discharge,  instead  of  consisting  of  a  spark  followed  by  an 
arc,  as  is  the  case  when  the  condenser  is  absent,  now  takes  the 
form  of  a  series  of  sparks.  An  example  is  given  in  Fig.  5, 
showing  the  discharge  at  one  interruption  of  the  primary  cur- 
rent, between  platinum  points,  in  })arallel  with  the  spark  being 
a  glass  plate  condenser  of  capacity  0-00022  mfd.  It  is  clear 
that  if  an  arc  is  formed  at  all  it  is  insufficient  to  prevent  the 
jjotential  from  rising  to  the  high  value  required  to  produce  a 
spark.  At  the  same  time  the  frequency  of  the  discharges  may 
still  be  approximately  calculated  on  the  assumption  that  the 
secondary  circuit  is  short-circuited — i.e.,  from  the  expression 

*  The  theory  of  the  pulsating  discharge  appears  to  have  been  first 
considered  by  CoUey  ("  Ann.  de  Phys.,"  44,  p.  109,  1891)  in  connection 
with  liis  experiments  on  the  discharge  through  a  Geissler  tube  connected 
with  the  secondary  terminals  of  an  induction  coil.  The  view  of  the  matter 
described  above  diSers  in  several  points  from  that  of  C'olley,  notably  in 
regard  to  the  period  of  the  pulses,  which  in  C'olley's  theory  is  2jr  ViiC,  if 
the  resi-stance  of  the  primary  circuit  is  neglected.  Colley's  theory  is, 
however,  only  api)licable  when  the  coefficient  of  coupling  of  the  induction 
coil  is  by  some  means  reduced  to  a  very  small  value. 


l/2;7iv[-^iC'i(l— k-)].  Thus,  the  mean  frequency  for  the  six 
discharges  shown  in'  Fig.  5  (Ci=3  mfd.)  is  515,  which,  though 
rather  less  than  the  frequency  of  the  arc  pulses  when  the  con- 
denser is  absent,  does  not  differ  greatly  from  the  calculated 
value  (520).*  Similar  agreement  is  found  in  other  cases  when 
different  primary  capacities  are  connected  across  the  inter- 
rupter. The  frequency  of  these  discharges  does  not  appear  to 
vary  to  any  great  extent  with  the  capacity  of  the  condenser 
connected  with  the  spark  electrodes.  The  discharges  are  uni- 
directional, as  may  be  seen  on  connecting  a  spectrum  tube  in 
series  with  the  spark-gap. 

The  potential  is  usually  highest  in  the  first  and  last  of  the 
sparks,  which  are  also  usually  the  brightest.     The  sparks  fre- 
quently become  multiple,  especially  if  they  are  rather  short, 
so  that  they  appear  in  the  rotating  mirror  as  a  number  of 
groups.      Thus,  in  Fig.  5  the  first  spark  is  double,  but  there 
are  sometimes  a  considerable  number  of  sparks  in  a  group. 
Fig.  6  shows  this  grouping  in  the  case  of  a   4  mm.  spark  in 
parallel  with  an  oil  condenser  of  about  0-00019  mfd.  capacity. 
If  the  primary  condenser  is  disconnected  the  grouping  dis- 
ap23ears,  as  shown  in  Fig.  7.      The  frequency  of  the  sparks 
in  a  group  is  increased  by  reducing  the  capacity  connected 
with  the   spark   terminals,   is  diminished  by  increasing  the 
spark-length,  and  does  not  seem  to  be  affected  by  varying  the 
secondary  self-inductance  {e.g.,  by  drawing  out  the 
primary  and  core  along  the  axis  of  the  secondary). 
The  frequency  is,   of  course,  much  less  than  that  of 
the  high-frequency  oscillations  of  the  circuit  formed 
by  the    condenser,    its    connecting   wires,   and    the 
Fig.      spark-gap  ;  each  spark,  presumably,  contains  a  train 
l*         of  these  oscillations. 

The  total  number  of  sparks  occurring  in  a  single 
discharge  of  the  induction  coil  {i.e.,  at  a  single  in- 
'"■  terruption  of  the  primary  current)  increases  with 
the  primary  current  up  to  a  certain  point,  when 
it  suddenly  becomes  reduced  to  a  small  number, 
sometimes  only  one  or  two.  These  are  then  seen 
to  be  followed  by  a  very  faint  pulsating  arc.  At 
this  transient  stage  the  discharge  may  take  the 
form  either  (1)  of  a  (sometimes  large)  number  of 
sparks, t  or  (2)  a  small  number  of  sjjarks  followed 
by  a  faint  pulsating  arc.  The  arc  frequently 
shows  a  few  sparks  at  its  end  as  well  as  at  lis 
beginning.  The  former  kind  of  discharge  is  the  more 
suitable  for  exciting  a  Tesla  coil,  from  the  secondary 
of  which  fuUer  and  brighter  sparks — they  are  alsc 
evidently  multiple — can  be  drawn  when  the  ex- 
citing discharge  is  of  the  form  (1)  than  when  it  i« 
(2).  As  the  primary  current  Iq  is  increased  the 
arc  becomes  brighter,  and  the  appearance  in  the  rotating 
mirror  becomes  similar  to  that  of  Fig.  1,  the  period  of 
the  arc  pulses  also  being  given  by  the  same  expression. 

The  presence  of  the  condenser  connected  with  the  spark  ter- 
minals thus  has  the  effect  of  retarding  the  development  of  an 
arc,  which  only  appears  when  the  primary  current  is  several 
times  (five  or  six  in  the  ]iicscn(  ex|i('riments)  as  great  as  the 
minimum  required  to  produrc  tli.'  ,s|iark,  though  it  is  difficult 
to  determine  whether  it  durs  nut  rxist  before  in  a  feeble  state 
underlying  the  series  of  grouped  sparks  by  which  its  appearance 
is  masked. 

DISCHARGE  THROUGH  AN  X-RAY  TUBE. 

The  modification  which  the  discharge  causes  in  the  second- 
ary oscillations  is  usually  much  smaller  in  the  case  of  an 
X-ray  tube  than  in  the  case  of  the  spark  discharge  in  air  at 
atmospheric  pressure.  This  is  because  the  quantity  of  elec- 
tricity passing  in  the  discharge  is  generally  much  smaller, 
and  the  duration  of  the  discharge  is  less,  in  the  former  case 

*  In   this  case  the   two  frequencies   of  the  induction   coil   with  the 

secondarj-   condenser  and   with   the   secondarj'  circuit   otherwise   open 

are     n,  =  156,    «„  =  702.       The    frequency    of    the    secondary     alone, 

i.e.,  l/2Tr\  {L^C^)',  is  218;  that  of  the  primary  alone,  \/-2ir\,'{L\C,),  209. 

fAbout  60  sparks  were  counteJ  in  one  photograph. 
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than  in  the  spark,  which,  as  we  have  seen,  is  generally 
accompanied  by  an  arc  lasting  for  a  considerable  time. 

The  quantity  of  electricity  passing  in  a  discharge  may  be 
measured  by  a  suitable  ballistic  galvanometer  connected  in  the 
secondary  circuit.  For  approximate  measurements  a  moving- 
coil  milliamjiere  meter  (of  the  kind  used  for  measuring  the 
mean  current  in  a  rapid  succession  of  discharges)  may  serve 
the  purpose,  provided  its  period  is  long  in  comparison  with 
the  time  occupied  hj  the  discharge.  Fig  8  shows  the  curves 
obtained  in  this  way  for  two  X-ray  tubes,  representing  the 
discharge  at  a  single  break  of  various  primary  currents.  The 
pointer  of  the  milliamjsere  meter  was  observed  through  a 
telescojie,  and  its  deflections  were  measured  on  a  fine  scale  in 
the  focal  plane.  The  scale  was  calibrated  for  ballistic  measure- 
ments by  means  of  two  air-core  coils  of  known  mutual  in- 
ductance. The  ordinate  of  the  curve  represents  the  discharge 
through  the  tube  in  microcoulombs,  the  abscissa  the  primary 
current  at  break  in  amperes. 

Tube  A  was  a  Macalaster-Wiggin  tungsten  target  tube 
(7  in.  bulb),  B  a  Cox  Record  tube  of  older  design  (5  in.  bulb). 
Both  tubes  were  fairly  "  soft  "  at  the  time  the  curves  were 
taken. 

When  connected  with  the  terminals  of  tube  A,  the  electro- 
meter gave  the  curve  shown  in  Fig.  9  (ig=8-4  amperes).  The 
maximum  P.D.  attained  by  the  terminals  of  the  tube  is 
approximately  80,000  volts  (without  the  tube  and  with  no 
other  discharge  occurring  the  secondary  terminals  would  have 
risen  to  about  200,000  volts).  From  this  value  the  potential 
falls  gradually,  with  small  fluctuations,  to  about  36,000 
volts,  then  rising  to  43,000  before  falling,  again  gradually 
and  with  fluctuations,  to  36,000,  and  then  rapidly  to 
zero.  After  this  there  is  no  further  discharge,  the  potential 
varying  with  the  usual  two  frequencies  of  the  coil  with  open 
secondary.  The  discharge  appears  to  begin  before  the  maxi- 
mum jjotential  is  reached,  probabl)^  at  about  65,000  volts. 
If  we  take  50,000  volts  as  the  mean  potential  during  the  dis- 
charge, we  can  form  a  rough  estimate  of  the  energy  of  the 
discharge.  From  curve  A,  Fig.  8,  we  find  that  the  c[uantity 
of  electricity  passing  in  the  discharge  (»q=84  amperes)  is 
68  microcoulombs.  Thus  the  energy  is  50,000x68x10"" 
=34  joules.     The  initial  energy  IL-^i^^  being  6-8  joules,  the 
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efficiency  of  discharge  is  approximately  50  per  cent.  The 
efficiency  of  the  X-ray-producing  discharge  is  probably  only 
a  small  fraction  of  this. 

The  potential  curve  was  not  always  precisely  of  the  form 
shown  in  Fig.  9,  but  it  alwa3's  showed  the  same  general  fea- 
tures— the  gradual  fall  of  potential  and  the  lengthening  of  the 
time  occupied  by  the  first,  or  positive,  wave — when  the  tube 
was  fairly  soft  and  the  primary  current  greatly  exceeded  the 
least  value  required  to  produce  the  discharge.*     Sometimes 

*  On  the  present  occasion  the  tube  glowed  very  faintly  at  1  ampere. 


the  fluctuations  were  more  marked,  and  frequently  (especially 
at  stronger  currents)  the  curve  showed  a  marked  indentation 
near  the  summit.  In  some  of  the  curves  the  second  rise  is  less 
marked,  its  place  being  occasionally  taken  by  a  nearly  hori- 
zontal portion  showing  fluctuations.  v^ 

AVhen  the  tube  had  been  hardened  by  running  for  some  time 
with  a  motor  interrupter  the  curve  was  of  cpiite  a  different 
character.  In  Fig.  10  are  shown  three  curves  taken  with  the 
tube  in  this  state  and  at  currents  of  4-5,  5-8  aud  74  amperes 


4' Samp. 


respectively.  The  primary  capacity  in  the  experiments  of 
Figs.  9  and  10  was  3  mfd.  The  terminal  potential  curve, 
while  generally  following  the  form  observed  when  the  tube 
is  removed,  now  shows  in  the  first  half -wave  marked  indenta- 
tions, indicating  that  the  discharge — or  a  portion  of  it — takes 
the  form  of  a  series  of  pulses,  in  which  the  potential  falls  very 
rapidly.  The  number  of  these  indentations  increases  with  the 
primary  current,  their  frequency  being  of  the  order  5,000  per 
second  at  the  highest  current.  It  may  also  be  noted  that  the 
amplitude  of  the  oscillations,  and  therefore  the  energy  remain- 
ing in  the  system,  after  the  discharge  has  ceased  diminishes  as 
the  primary  current  increases.  Thus,  the  efficiency  of  the 
discharge  increases  with  the  primary  current. 

(To  be  concluded.) 


Two  Large  Electric  Generators. — According  to  the  ""  Elec- 
trical World,"  the  Westiughouse  Electric  &  Mfg.  Company, 
of  Pittsburg,  and  the  Canadian  Westinghouse  Company,  at 
Hamilton,  Ontario,  are  engaged  in  the  construction  of  two 
water-wheel  tyjie  electric  generators  which  will  be  among  the 
largest  in  the  world.  The  units  are  nominally  rated  at  45,000 
k.v.a.,  12,000  volts,  three-jjhase,  25  cycles,  187  revs,  jier  min., 
with  a  maximum  continuous  rating  of  50,000  k.v .a.  Tlie 
machines  are  of  the  vertical  shaft  type,  equipped  with  two 
gaide  bearings  and  a  Kingsbury  thrust  bearing,  which  carries 
the  combined  load  of  the  generator  and  turbine  rotating  parts, 
and  the  unbalanced  water-thrust,  amounting  roughly  to  a 
million  pounds.  The  generator  is  designed  to  work  at  a 
relatively  low  temperature,  but  field  and  armature  coils  are 
insalated  throughout  with  mica  and  asbestos  materials, 
guaranteed  for  a  total  ojierating  temperature  of  150°C.  These 
two  units  are  the  first  of  a  numbei  proposed  for  installation 
at  the  Queenstown  development  of  the  Hydro-Electric  Power 
Commission  of  Ontario. 
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The    Operation    of    Large    Direct-Current 
Without  Starting    Resistances.* 


Motors 


By    M'.    I.INKK. 


In  lfU2  Trctlin  clLscussed  the  starting  of  huge  direct -current 
motors  Avithont  series  resistances.  He  deals  A\ith  the  diifeiential 
equation,  which  arises  out  of  the  starting  conditions,  taking 
account  of  the  self-induction  of  the  armature,  the  moment  of 
inertia  of  the  masses  to  be  accelerated,  the  resistances  of  the 
circuit,  and  the  external  load.  He  draws  the  conclusion  that  it 
Ls  possible  to  start  large  shunt-wound  motors  \\ithout  starting 
resistances.  This  plan  han  only  Icen  practically  exjoloited  in 
certain  special  cases,  and  a  further  examination  of  the  question 
is  therefore  desirable. 

It  has  long  been  known  that  on  closing  the  circuit  the  rushf 
of  current  is  less  than  that  due  to  a  simple  short-circuit.  This 
depends  on  the  self-induction,  the  moment  of  inertia  of  the 
moving  parts  and  on  the  torque  ;  but  it  was  not  known  exactly 
how  great  this  difference  i.=.  Trettin,  however,  examined  the 
whole  question  by  an  accurate  mathematical  investigation.  The 
fii-st  case,  discussed  bv  Trettin,  relates  to  a  21.5-kw.  motor,  on 
240  volts.  The  resistance  is  0-025  ohm  when  the  motor  is  put 
on  no  volts.  If  the  armature  is  held  at  rest,  the  current  «ould 
be  4.400  amperes.  Whereas  it  was  found  that  on  1 10  volts  only 
a.-'lSO  amperes  passed,  i.e.,  0-77  times  the  short-circuit  current. 
Next  it  was  put  on  240  volts  by  connection  to  a  suitable  dynamo  ; 
the  total  resistance  of  the  new  circuit  is  now  0-04  ohm.  The 
stationary  short-circuit  current  is  3,250  amperes  ;  calculation 
and  experim-»nt  showed  that  there  was  an  actual  current-rush 
of  2.S00  amperes,  which  is  0-86  of  the  short-circuit  current. 
These  are  favourable  cases  ;  and  if  the  motor  were  loaded  the 
current-rush  would  more  nearly  apjjroach  the  short-circuit  value. 
The  self-induction  of  the  armature  exercises  very  little  effect  ; 
and  the  same  is  the  case  with  the  load  on  the  motor.  The  extreme 
variations  of  the  current-rush  seem  to  be  between  75  and  100  per 
cent   of  the  short-circuit  value. 

The  authors  experiments  began  with  a  60-kw.  motor  for 
440  volts,  normal  current  about  150  amperes.  The  one-hour 
ratirrg  of  this  machine  was  2.50  amperes.  The  resistance  of 
armature  and  auxiliary  poles  was  012  ohm;  internal  voltage- 
drop  about  4  per  cent.  It  was  first  connected  to  a  1,000-kw. 
dynamo  ;  the  total  resistance  of  the  circuits  then  was  01 55  ohm. 
Oscillograms  (not  here  reproduced)  are  given  showing  the  results 
when  the  dynamo  was  excited  to  220,  300,  370  and  440  volts. 
On  220  volts,  the  current-rush  was  772  amperes,  i.''.,  five  times 
the  normal  full-load  current,  and  the  start  was  effected  without 
any  sparking.  On  300  volts  the  current-rush  was  1,130  amperes, 
I.e.,  7-5  times  the  normal  full-load  current  ;  there  was  very 
slight,  quite  harmless,  sparkmg.  On  370  volts  the  rush  was 
10  times  the  normal  full-load  current,  and  there  «as  really  serious 
sparking  :  and  on  440  volts  a  current  equal  to  14  times  the 
normal  full-load  current  passed,  and  the  machine  flashed  over. 
A  norma!  motor  cannot,  therefore,  be  connected  to  its  normal 
voltage,  unless  there  is  some  unusual  resistance  in  the  connecting 
conductors. 

In  the  next  series  of  tests  the  motor  was  always  connected  to 
220  volts,  but  differences  were  made  in  the  moments  of  inertia 
of  the  rotating  mas.ses,  and  in  the  load  on  the  motor.  In  this 
case  the  total  resistance  of  the  circuit  was  somewhat  lower  than 
before,  and  amounted  to  0-13  ohm.  When  conirccted  to  220  volts 
the  oscillogram  shows  a  current-rush  of  855  amperes.  It  was 
then  mechanically  coupled  to  a  precisely  similar  motor  and 
started  again  on  220  volts.  Here  the  moment  of  inertia  of  the 
parts  to  be  accelerated  is  doubled,  and  the  current-rush  amounted 
to  1,050  amperes,  which  is  25  per  cent,  in  excess  of  the  amount 
recorded  in  the  previous  experiment.  It  was  then  coupled  to  a 
large  fly-wheel,  whose  moment  of  inertia  was  .50  times  tliat  of  the 
motor.  The  current-rush  then  amounted  to  1,420  amperes, 
which  is  85  per  cent,  of  the  .stationarv  short-circuit  current. 
Here  there  was  heavy  sparking,  which  was  much  too  serious  for 
practical  work  ;  in  the  previous  experiment  the  sjjarking  was 
slight,  and  would  not  have  been  injurious.  The  current-rush  in 
the  last  case  continued  for  several  .seconds,  and  these  tests  show 
that  the  moment  of  inertia  of  the  rotating  masses  exerts  a  con- 
siderable influence  on  the  course  of  events. 

In  the  next  case  the  motor  was  variably  loaded  in  a  series  of 
tests  }    the  motor  was  therefore  coupled  to  a  separately  excited 
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d-sTianio,  the  current  from  which  passed  through  a  constant  re- 
sistance. In  the  i'lrst  case  the  dynamo  (which  formed  the  load) 
Mas  unloaded  ;  in  the  second,  the  load  was  about  one  third  of 
the  normal  load  of  the  motor  ;  and  in  the  third  the  motor  had 
about  five-sixths  of  its  normal  load.  The  oscillograms  show  that 
the  current-rush  was  almost  exactly  the  saiiie  in  all  three  cases, 
viz..  1,005  amperes:  and  this  variation  of  load  exercised  very 
little  effect  on  the  time  over  which  the  current-rush  lasted. 
Theoretically  Trettin  found  exactly  the  same  result. 

Thus  it  will  be  seen  that  high  current-rushes  can  be  co'u- 
mutated  by  a  motor  without  difficulty.  For  instance,  a  rush 
equal  to  four  times  the  hourly  rating  causes  scarcely  any  sparking. 
Trettin  considers  this  is  due  to  the  fact  that  it  lasts  too  short  a 
time  for  the  carbon  brushes  to  become  heated.  The  author,  » 
however,  thinks  it  is  due  to  the  fact  that  the  speed  of  the  motor  ». 
and  the  reaction-voltage  in  the  short-circuited  coil  during  the 
current-i-ush  are  comparatively  small  ;  and  this  view  is  cort- 
firmcd  by  certain  facts  noticed  in  the  course  of  these  tests. 
Trettin,  however,  certainly  drew  attention  to  the  undoubted 
fact  that  in  exceptional  oases  it  is  possible  to  dispense  with  starting 
resistan'^es  if  one  is  nrepared  to  put  up  with  a  fairly  considerable 
ru.sh  of  current.  But  this  applies  only  to  a  very  limited  series 
of  cases.  In  any  case  it  is  quite  pos.sible  that  in  the  long  run 
these  rushes  of  current  inay  exercise  an  injurious  effect  on  dynamo  or 
battery,  or  nnthe  mechanical  stability  of  the  motor  or  driving  gear. 
The  author  now  jiroposes  to  show  that,  with  a  starting  I'e- 
sistance,  that  is  inserted  and  cut  out  in  one  operation,  it  is  possible 
to  reduce  the  rush  to  the  normal  value  of  the  current  ;  and 
further  this  single-stage  resistance  can  be  kept  so  small  that  its 
cost  and  weight  is  almost  neglirrible,  when  compared  with  the 
cost  of  the  motor.  Let  us  suppose  a  starting  resistance  to  be 
provided  which  \vill  reduce  the  initial  current-rush  to  a  point 
where  it  does  not  exceed  the  normal  working  current.  Then 
in  a  fraction  of  a  second  the  motor  will  reach  fairly  high  speeds  ; 
so  that  after  this  very  short  interval  the  resistance  can  be  short- 
circuited  without  any  risk  of  the  secondary  current-rush  exceeding 
the  normal  value  of  the  working  current. 

Various  oscillograms  are  given  in  the  original  Paper,  illustrating 
this  proposal.  The  first  shows  the  same  motor  as  before,  con- 
nected to  half  its  full  voltage  through  a  resistance  which  reduces 
the  rush  of  current  to  240  amperes.  The  resistance  amounts  to 
006  ohm,  and  is  short-circuited  after  one-tenth  of  a  second, 
when  a  secondary  rush  of  current  takes  place,  amounting  to 
290  amperes.  The  next  oscillogram  shows  the  motor  connected 
to  its  full  voltage  through  1-55  ohm.  The  first  current  rush  is 
225  amperes  ;  the  resistance  is  cut  out  at  the  end  of  0-7  second 
and  there  is  a  second  rush  of  222  amperes.  The  next  two  oscillo- 
grams relate  to  the  starting  of  the  motor,  while  it  is  connected 
to  a  dj'namo,  which  forms  the  load,  its  current  passing  through  a 
given  resistance.  Here  it  is  seen  that  if  the  load  is  heavy  the 
resistance  must  be  inserted  for  a  greater  length  of  time  than  if 
the  load  is  light.  In  any  case,  up  to  one-half  of  full  load,  a  one- 
stage  resistance  is  sufficient  and  can  be  shoi-t-circuited  within  a 
second.  A  further  instance  is  given  in  which  the  starting  resistance 
was  sufficient  to  make  the  current-rush  equal  to  85  per  cent,  of  the 
hourly-rating  current  ;  it  was  cut  out  at  the  end  of  0-3  second, 
when  there  was  a  .second  current-rush  slightly  greater  than  the 
first,  but  still  well  below  the  hourly-rating  current.  A  further 
oscillogram  is  given  of  this  case,  in  which  the  resistance  was  only 
cut  out  at  the  end  of  0-6  second,  with  the  intention  of  determining 
the  temjierature-rise.  The  resistance  consisted  of  iron  spirals, 
containing  4-9  kg.  of  active  material  ;  it  was  no  larger  than  a 
small  cigar  box.  The  voltage  and  current  through  the  resistance 
were  determmed  :  and  from  the  knowir  constants  of  the  case  it 
was  calculated  that  the  temperature-rise  was  12-2°C.  The  mean 
of  three  thermometers  gave  a  temperature-rise  of  11°C.  The 
motor  was  then  restarted  15  times  at  intervals  of  half  a  minute. 
At  the  end  of  this  time  the  rise  of  temperature  in  the  resistance 
was  found  to  be  120°C.  A  cooling  curve  for  this  resistance  was 
constructed,  from  which  it  appears  that  if  the  motor  is  started  at 
intervals  of  a  minute,  the  temperature-rise  of  the  r(\sistance  will 
never  exceed  I20^('.,  however  often  the  process  is  repeated. 

From  these  instances  we  see  that  if  the  starting  conditions  are 
favourable  {e.g.,  the  moment  of  inertia  of  the  rotating  parts  is  not 
too  great  and  the  load  on  the  motor  is  not  too  heavy),  the  resistance 
need  only  be  inserted  for  a  period  between  a  quai-ter  and  half  a 
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■^c.  ond  to  reduce  the  rush  of  current  within  quite  reasonable  limits. 
A  simple  method  of  carrying  this  out  consists  in  employing  a  s\\  itch 
■\\ith  t«o  contacts.  A  knife-switch  is  shown  in  a  drawing  in  the 
original  Paper;  the  act  of  closing  the  switch  short-circuits  the 
resistance,  which  is  connected  between  the  two  open  contacts  of 
the  switch,  these  open  contacts  being  closed  in  succession  by  the 
motion  of  the  switch  handle.  The  construction  of  the  switch  can 
be  of  sucli  a  design  that  a  sufficient  interval  naturally  elapses  between 
the  closing  of  the  two  open  contacts  ;  in  other  words,  the  resistance 
is  left  in  circuit  for  a  sufficient  period  befoi-e  being  short -ciicuited. 
Of  course,  in  such  a  simple  device  something  depends  on  the  personal 
element  ;  the  switch  would  be  intended  to  be  closed  with  care  and 
caution  and  A\itli  no  uniTsnal  speed.  It  may  be  objected  that  a 
careless  attendant  might  close  the  switch  too  suddenly,  in  which 
case  the  whole  purpose  of  the  arrangement  \^ould  be  lose.  Some 
oscillograms  are  therefore  given,  showing  the  residts  of  closing 
the  switch  as  suddenly  as  possible  by  a  powerful  man.  In  this 
<'ase,  the  switch  was  closed  in  one-tenth  of  a  second,  birt  even  in 
this  case  the  secondary  current-rush,  which  was  greater  than  the 
first,  did  not  exceed  60  per  cent,  of  the  rush  which  would  have 
taken  place  if  the  motor  had  been  switched  into  circuit  without 
any  starting  resistance  ;  and  the  conditions  for  this  test  were 
somewhat  unfavourable  owing  to  the  high  moment  of  inertia.  When 
tliis  moment  of  inertia  was  somewhat  reduced  it  was  found  im- 
possible to  close  the  switch  quickly  enough  to  raise  the  current-:  ush 
above  the  hourly-rating  current. 


Another  instance  may  be  given  of  a  large  machine,  consisting 
of  a  750-kw.  motor-generator,  which  was  started  on  the  direct - 
current  side  with  a  one-step  resistance.  On  the  direct -current  side 
it  took  1  ..")()0  amperes  at  500  volts ;  the  ohmic  resistance  was 
0-0057  ohm.  The  voltage-drop  in  the  machine  was  8-5  volts,  or 
1-7  per  cent.  The  total  resistance  in  circuit  including  conductors 
and  dynamo  was  0-0105  ohm.  The  conditions  vere  very  unfavour- 
able, and  it  was  impossible  on  account  of  sparking  to  put  the  motor 
direct  on  even  150  volts.  But  when  a  resistance  of  0-48  ohm  was 
inserted  it  could  be  put  direct  on  o(X)  volts.  The  .nrst  ru.sh  amounted 
to  1,060  amperes,  which  is  two-thirds  of  the  normal  current  ;  when 
the  resistance  was  short-circuited  at  the  end  of  20  .seconds  there 
was  another  kick,  amounting  to  570  amperes.  The  resistance  con- 
sisted of  45  kg.  of  active  material  and  the  temperature-rise  was 
OO^C.  The  ordinary  starter  for  a  machine  of  this  kind  would  re- 
quiie  about  200  kg.  of  active  resistance  material  If  the  conditions 
of  the  network  allow  a  cunent-rush  equal  to  two-thirds  of  the 
normal  cunent,  it  Ls  evident  that  great  saving  in  the  way  of  the 
starter  can  be  effected  by  these  means,  by  reducing  the  weight  of 
material  Vy  75  per  cent,  and  doing  away  with  the  complication  of  a 
series  of  contacts.  Moreover,  it  produces  a  certain  indirect  economy 
in  the  shape  of  the  smaller  space  which  is  i-equired  to  house  it.  It 
is  plaiii  that  the  method  is  specially  suitable  to  a  restricted  type  of 
case,  where  the  motor  is  started  under  light  load,  and  where  the 
moment  of  inertia  of  the  rotating  parts  is  not  relatively  high  ; 
moreover,  the  conditions  of  the  network  must  be  otherwise  suitable 


Costing  in  Relation  to  Scientific  Management. 


At  one  of  the  conferences  on  scientific  management  arranged  by 
the  Industrial  Reconstruction  Council,  Mr.  J.  H.  Boyd,  Director  of 
Costs  and  Efficiency  Methods,  JIinistr\-  of  Munitions,  recently  read 
a  Paper  on  the  above  subject. 

In  the  course  of  his  lecture,  Mr.  Boyd  said  there  might  be  some 
divergence  of  opmion  as  to  the  cause  of  the  industrial  unrest  through 
which  this  countrv-  was  passing,  but  there  could  be  no  difference  of 
opinion  as  to  the  necessity  for  endeavouring  to  find  a  cure.  Scien- 
tific management  was  one  of  the  most  important  factors  in  that  cure, 
and  there  was  much  ground  to  be  covered  before  one  got  a  grip  of 
what  was  meant  by  that  term.  He  had  only  to  deal  with  the  pre- 
paration of  co.st  records  and  their  use  to  the  manager.  He  had 
decided  to  deal  with  the  subject  on  more  or  less  theoretical  lines,  and 
he  promised  not  to  make  any  claim  for  a  system  of  which  he  had  not 
experience,  or  investigated,  or  actually  seen  carried  out  in  practice. 
Briefly,  he  thought  the  question  of  costs  was  the  basis  on  which 
scientific  management  must  be  buUt.  The  recording  of  cost  entered 
ven,-  largely  into  the  whole  structure  of  a  business,  and,  finally,  the 
cost  records  supplied  the  proof.  So  long  as  money  remained  the 
medium  of  exchange,  so  long  must  all  that  was  done  m  business  be 
■eventually  expressed  in  terms  of  money.  That  was  the  principal 
point  regarding  costs.  Tlie  manager  might  be  an  excellent  tech- 
nical man,  but  he  did  not  build  his  reputation  on  his  ability  to  do  a 
particular  technical  operation  personally,  and  it  was  desirable  to 
show  his  directors  and  visitors  that  all  lie  was  doing  was  leading  to 
increased  output  and  reducing  costs.  The  manager  must  be  the 
guidmg  hand  of  the  whole  venture,  and  not  the  personal  supen-isor 
of  details.  Others  must  handle  the  details,  and  put  the  facts  before 
him  clearly  and  concisely,  so  that  he  might  know  that  the  work  in  his 
factory  was  going  ahead  efficiently  right  from  the  foreman  down  to 
the  latest  joined  apprentice.  A  costing  system,  pi-operly  based, 
properly  nm  and  efficiently  used  by  the  manager,  would  produce  all 
he  required  for  purposes  of  control.  By  looking  round  in  a  factory 
one  miglit  see  that  an  improvement  was  required,  but  could  not 
.gauge  the  extent  of  the  value  to  be  placed  on  the  improvement.  A 
costs  system  w4s  designed  to  obtain  information  regarding  not  only 
'i  money,  but  output,  prices  of  material,  efficiency  of  perfonnance,  and 
'all  those  facts  must  be  known  before  one  could  get  a  good  start  m 
;any  reconstmction  of  a  business.  Having  laid  the  foundation  by 
means  of  careful  study  of  the  various  elements,  it  was  necessarj-  to 
•have  records  to  show  the  eft'ect  of  the  introduction  of  the  new- 
methods  and  to  ensure  that  the  suggestions  for  improvement  were 
being  carried  out.  The  records  must  be  designed  to  record  progress 
on  the  spot.  The  manager  should  have  cost  information  brought  to 
him  frequently — everj'  morning  would  not  be  too'often  if  things  had 
been  going  verv-  badly — either  in  the  form  of  brief  statements  or 
graphs,  so  that  he  could  keep  in  constant  touch  witli  the  progress  of 
iis  reconstruction. 


Having  established  the  system  of  controlling  the  results,  the  man 
responsible  could  cap  all  his  efforts  by  producing  those  results.  The 
introduction  of  a  costing  system  into  a  business  would  in  itself 
elimiuate  waste  in  wages  and  material,  by  simply  making  it  neces- 
sarj- to  record  why  and  when  expenditure  had  been  incurred.  The 
word  ""  costs  '■  did  not  convey  anything  verv-  definite  in  itself.  He 
liked  to  look  at  the  building  up  of  costs  in  the  form  of  a  sum  in 
additional  arithmetic.  Wages  and  material  were  the  fundamental 
costs  (costs  which  could  be  charged  with  accuracy  against  a  particular 
operation)  ;  direct  costs  were  costs  that  could  be  charged  with 
accuracy  agauist  any  particular  kind  of  work  although  not  against  a 
particular  operation.  Those  two  classes  of  costs  gave  prune  cost. 
Dspartmental  overhead  charges  had  to  be  added.  These  could  not 
be  charged  to  particular  pieces  of  work,  but  were  a  general  charge 
over  the  work  of  a  department.  By  adding  administration  over- 
head charges  the  total  cost  was  arrived  at.  It  did  not  matter  what 
terms  were  used,  so  long  as  th?ir  meaning  were  clear. 

What  one  did  not  get  from  ordinary  systems  of  financial  costs  was 
whether  the  money  spent  had  been  wisely  spent.  That  was  where 
the  cost  accounting  came  m.  From  the  central  jx)int  of  view,  it  was 
useless  to  know  only  the  bulk  expenditure.  Expenditure  had  to  be 
split  up  and  identified  with  specific  units  of  work,  and  the  informa- 
tion should  be  available  as  the  expenditure  was  being  made  or 
immediately  after.  A  motor-car  firm  m  keen  competition  would  not 
derive  much  satisfaction  from  finding  they  had  spent  too  much  on 
wages  and  material  after  they  had  made  100  cars.  The  cost  of 
parts  should  be  watched,  so  that  when  they  were  assembled  there 
would  not  be  the  necessity  of  having  to  reduce  the  cost  or  sell  at  a 
loss.  The  only  pomt  at  which  cost  of  manufacture  could  be  reduced 
was  on  the  spot.  Costs  must  be  built  up  from  fundamental  costs 
to  total  cost.  Work  must  be  carefully  examined,  and  sejwrate 
records  of  cost  prepared  for  each  operation  or  group  of  operations, 
and  related  to  projier  units  of  work.  There  was  a  tendency  to  con- 
centrate on  the  fundamental  costs,  control  them  by  units  of  work, 
and  accept  the  other  costs  as  necessary  evils,  but  those  overhead 
charges  were  in  themselves  subject  to  control  by  carefiU  study  of 
the  service  rendered  by  them  and  being  assured  that  on?  was  getting 
a  high  efficiency  from  the  service  rendered.  Costs  I'ecords  were 
■■  business  news,"  keeping  the  manager  informed  of  what  was 
happening  day  by  day.  Statistics  w  ere  not  a  method  of  control,  but 
business  history.  If  the  manager  were  imagined  to  be  a  traveller 
in  a  foreign  country  a  costs  system  was  the  map  that  directed  him 
on  the  way  to  reach  a  certain  }K)int.  waniing  him  of  dangerous  rocks. 
It  enabled  him  to  make  a  diagnosis  of  his  business,  and  then  have 
the  diseased  parts  cut  out.  It  indicated  the  necessity  fcr  .i^-tion, 
and  also  showed  whether  the  necessan-  action  had  been  taken,  and 
whether  it  was  having  a  good  result.  When  the  necessity  for 
recording  the  reasons  for  expenditure  had  been  established  in  con- 
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junction  with  the  study  of  better  methods  of  fixing  standards  and 
planning  work  and  in  all  the  other  elements  included  m  scientific 
management  one  got  that  combination  which  he  hoped  in  the  future 
would  simply  be  called  management. 

As  an  example,  where  the  introduction  of  a  costing  sj-stem  did 
good  in  itself,  on  certain  work  on  which  tractors  Mere  used  the 
acreage  per  tractor  per  day  was  trebled  when  job  cards,  &c.,  were 
introduced,  and  cost  of  maintenance  was  reduced  by  about  50  per 
cent.,  due  to  the  fact  that  the  reason  for  the  repair  had  to  be  given 
and  the  cost  recorded.  A  manager  who  was  nmning  his  business  by 
personal  supervision  would  probably  say  there  was  practically  no 
idle  time  in  the  factory.  But  if  the  idle  time  were  recorded  it  would 
probably  be  much  in  excess  of  what  had  been  imagined.  Worlonen 
were  disposed  to  charge  idle  time  agamst  some  job,  but  if  the  stan- 
dards were  properly  set  and  cost  records  properly  prepared  Ihat 
wrong  allocation  of  time  could  be  easily  safeguarded.  Idle  time, 
like  AvUl-o'-t he-wisp,  might  flit  from  jxiint  to  point  and  might  never 
be  caught,  but  it  would  eventually  almost  disappear.  The  fixing  of 
standards  would  show  how  time  could  be  fuUy  utilised,  and  records 
would  show  that  what  had  been  planned  Avas  being  carried  through. 
The  manager's  estimates  would  be  free  from  imcertamty,  if  based  on 
figures  obtained  red-hot  from  the  factor^'. 

He  heard  of  a  big  firm  recently  basing  its  price  upon  a  foreman's 
statement  as  to  what  he  could  do  the  job  for.  That  was  pure  guess- 
work, which  was  fatal  in  a  business.  During  the  last  three  weeks  he 
had  been  in  most  of  the  big  manufacturing  centres  in  England  and 
Scotland.  Some  industries  were  alive  and  going  ahead,  but  gener- 
ally there  was  a  big  field  for  improvement.  In  a  business  where 
capital  and  revenue  costs  were  being  dealt  with  a  costing  system  was 
absolutely  necessary.  In  public  utility  undertakings  there  must 
be  some  system  of  recording  those  costs,  and  having  them  properly 
allocated  to  capital  or  revenue  account.  Even  if  adjustments  were 
dictated  by  policy,  it  was  better  to  have  the  allocation  made  on  a 
sound  basis  in  the  first  instance.  Many  managers  had  suffered 
through  that  question  of  policy,  and  if  he  had  his  cost  records  pro- 
perly prepared  he  could  produce  data  to  show  how  far  the  resjwnsi- 
bility  was  really  his.  Depreciation  was  a  difficult  point  in  any 
business.  Any  method  that  involved  detailed  calculation  was 
generally  avoided,  and  some  get-there-quickly  method  adopted. 
Where  there  was  a  varied  plant,  and  «here  the  costs  must  be  con- 
sulted, the  method  of  calculation  of  depreciation  should  be  the 
subject  of  very  serious  consideration.  Costs  records  were  abso- 
lutely necessary  to  build  up  depreciation  properly.  Beware  the 
so-called  "  so  much  percent,  per  annum  "  method  based  on  so-called 
past  experience,  without  any  records.  Many  times  during  the  life- 
time of  a  business  the  question  arose  as  to  whether  the  book  value  of 
capital  was  really  represented  by  assets.  The  usual  method  of 
taking  that  was  by  making  an  inventory,  an  expensive  and  not 
always  satisfactory  method.  A  well-designed  costs  system  would 
maintain  a  running  inventory.  It  would  record  all  additions  to  or 
subtractions  from  the  plant,  and  tie  up  with  the  quantities  the  rela- 
tive values.  In  businesses  where  a  physical  survey  would  present 
difficulties  an  inventory-  kept  automatically  up  to  date  was  well  worth 
considering,  and  it  could  be  accomplished  by  means  of  cost  records. 
A  cost  system  should  not  confine  itself  to  dealing  with  expenditure 
of  money.  It  might  be  made  to  embrace  all  records  necessary  to  the 
manager  for  purposes  of  control.  Where  piecework  rates  or  pay- 
ment by  results  were  in  force,  output  per  worker  must  be  known  for 
wages  calculations,  and  where  standards  had  been  fixed  output 
records  must  be  made  to  arrive  at  the  efficiency  per  man  per  machine, 
&c.,  as  compared  with  the  standard.  Those  records  might  be  quite 
separate  from  any  question  of  cost,  but  it  was  advisable  to  have 
them  Incorporated  in  the  costs  system.  A  manager  might  be 
entirely  satisfied  with  output  as  output,  but  when  he  found  he  was 
considerably  increasing  his  cost  to  obtain  that  output  he  might  have 
to  slow  down. 

If  workers  knew  the  records  they  compiled  were  used  to  build 
up  their  wages  they  would  take  some  interest  in  them.  It  was  a 
good  thing,  therefore,  to  have  the  output  record  on  the  job  card  or 
time  sheet.  The  real  question  behmd  the  fixing  of  standards  was 
the  question  of  cost,  the  record  of  efficiency  was  one  of  efficiency  in 
cost,  and  it  should  be  included  in  the  costs  records.  The  costs  return 
to  the  manager  should  include  wages  and  material,  output,  the 
standard  set,  the  efficiency  of  output  compared  with  the  standard, 
the  cost  per  unit  of  output,  and  then  any  other  infonnation  regarding 
the  class  of  labour  employed,  the  hours,  and  so  on.  Xow,  he  wanted 
to  look  at  the  question  from  the  men's  point  of  view.  In  the  recent 
evidence  submitted  to  the  Coal  Commission  there  were  shoals  of 
figures,  but  there  was  an  element  of  uncertainty  running  through 
them.  A  Government  witness  said  had  hLs  department  had  figures 
six  months  ago  which  they  had  now  something  like  £2.3,000,000 
would  have  been  saved.     In  the  same  way  to-day's  figures  would  be 


useless  six  months  hence.  There  was  that  diilerence  between 
statistics  and  costs.  Statistics  did  not  necessarily  convey  any  idea 
of  cost,  wliile  costs  meant  what  the  work  was  costmg  to-day,  and 
after  having  sen-ed  their  use  as  costs  could  be  used  to  build  up 
statistics,  and  were  more  valuable  for  that  purpose  because  they 
were  proved  figures  at  the  time  they  were  produced.  The  worker 
often  did  not  grasp  what  statistics  meant,  but  if  he  were  sho\^^^  some- 
thing of  which  he  himself  had  jjroduced  the  fundamentals,  and  then 
shown  what  had  been  added  to  those  figures  to  arrive  at  the  total,  he 
could  comprehend  it.  The  relationship  between  the  worker  and  the 
manager  was  still  in  a  state  of  evolution,  and  it  was  up  to  evetybody 
interested  m  scientific  management  to  prevent  its  becoming  a  revolu- 
tion. To  get  into  sympathetic  touch  with  the  worker  the  manager 
must  be  prepared  to  produce  his  cost  figures  m  such  a  shape  that  they 
could  be  miderstood  by  the  worker  or  hLs  representative.  It  was 
useless  talkuig  up  in  the  air  when  discussing  wages  and  their  effect 
on  cost,  or  shorter  hours  and  their  effect  on  output. 

Sir  Robert  Home;  the  Minister  of  Labour,  mentioned  recently  that 
the  men  in  a  certain  industry  did  not  believe  it  when  they  were  told 
the  industry  would  not  stand  increased  cost.  If  the  managers  had 
their  costs  properly  built  up  they  could  place  before  the  men  the  real 
facts  as  they  were  happening  to-day,  and  the  men,  he  felt  fairly  con- 
fident, would  at  once  know  that  what  they  were  shown  was  true.  He 
mentioned  also  a  few  of  the  thuigs  for  which  the  country  was  striving 
to-day — to  make  the  conditions  of  the  workers  better,  to  give  them 
shorter  hours,  more  leisure,  a  larger  share  in  the  fruits  of  industry 
and  a  measure  of  industrial  control.  That  was  what  was  called 
scientific  management.  He  went  on  to  say  employers  were  prepared  to 
meet  their  men  with  a  broader  mind,  and  that  this  new  spirit  would 
lead  to  a  system  of  Industrial  Councils  on  which  workmen  and  em- 
ployers would  be  represented,  and  whei-e  they  would  sit  round  a 
common  table  and  come  to  a  common  decision  for  their  common 
interests.  All  the  good  intentions  underlying  Industrial  Councils 
would  be  fruitless  unless  the  facts  and  figures  with  which  the  work- 
men and  employers  were  dealing  were  fully  understood  and  accepted 
as  far  as  wages,  hours,  costs  and  output  were  concerned.  Those 
figures  could  be  obtained  by  accurately  recording  the  cost  on  each 
specific  kind  of  work,  so  that  the  emploj'er  might  talk  to  each  man 
about  his  owii  particular  job,  and  show  what  each  unit  of  work  in  that 
job  was  costing  to-daj'.  When  a  worker  was  shown  the  price  at 
which  certain  things  were  sold,  and  he  considered  what  he  was  paid 
for  making  the  article,  he  did  not  realise  what  lay  between  funda- 
mental and  total  costs,  and  he  (the  lecturer)  did  not  know  that  any 
serious  endeavour  had  been  made  to  make  it  clear  to  him.  Each 
business  must  be  carefully  studied,  and  a  system  of  recording  cost& 
adajjted  to  its  needs. 


I 


DISCUSSION. 

Mr.  Ckossley  Jones  asked  the  lecturer  to  give  an  idea  of  the  best 
metliod  of  fixing  standards. 

Mr.  M.  B.  C'arlin  (Bar-Lock  Typewriter  Company)  asked  whether  it. 
was  the  lecturer's  experience  that  figures  were  placed  before  the  workers 
in  the  way  he  suggested.     It  seemed  to  him  quite  a  new  departure. 

Jlr.  J.  F.  BuTTERwORTH  said  graphic  control  as  used  in  America  con- 
sisted of  a  chart  placed  in  the  manager's  office,  in  which  the  various 
machines  in  the  plant  were  stated.  A  machine  lying  idle  was  marked 
on  the  chart  by  a  small  red  flag.  The  manager  wanted  to  know  how  and 
why  as  quickly  as  possible.  A  few  years  ago  American  railways  asked 
the  Senate  to  allow  them  to  increase  their  rates  15  or  20  per  cent.  People- 
who  were  preaching  scientific  management,  headed  by  Louis  Brandeis, 
put  before  the  Commission  in  Washington  dealing  with  the  matter  proof 
that  if  the  railways  applied  scientific  methods  to  their  running  there 
would  be  no  necessity  to  increase  their  rates,  as  their  present  methods 
resulted  in  a  loss  of  over  £5,000,000  a  day.  The  railway  comjianies  Bill 
was  therefore  thrown  out.  An  engineer  who  came  over  here  fresh  from 
the  inquiry  at  Washington  went  through  the  l.icomotivc  shops  of  some 
of  our  railways,  and  told  him  he  was  astounded  to  find  no  less  than  a 
difference  of  some  30  to  40  per  cent,  in  the  idle  plant  in  various  shops. 
The  idle  plant  varied  from  17  to  52  per  cent.  That  showed  a  case  for 
inquiry.  He  agreed  as  to  the  difficulty  of  depreciation,  but  if  proper 
standards  were  adopted,  such  standards  ipsi  facio  meant  that  the  man 
and  also  the  machine  should  be  kept  up  to  the  work  if  the  output  were- 
to  be  kept  up.  If  machines  were  examined  and  repaired  at  certain 
intervals  depreciation  would  become  a  decreasing  item.  In  some  busi- 
nesses in  America  it  was  found  to  pay  to  employ  one  timekeeper  for 
every  32  men.  There  were  gangs  of  men,  each  gang  being  composed  of 
different  nationafities.  After  certain  work  was  done,  the  gang  were 
told  by  the  timekeeper  what  they  had  done,  and  the  other  gangs  tried 
to  overtake  them. 

Mr.  J.  W.  Carley  (Alfred  Cauldry  &  Company,  Ltd.,  printers,  &c.> 
said  some  men  would  do  as  much  in  four  hours  as  others  would  do  in 
six.     How  would  that  be  dealt  with  under  the  costing  system  ? 

Mr.  HiCKLEY  (Erith  Oil  Works)  asked  whether  Mr.  Boyd  had  experi- 
enced an  attitude  of  suspicion  on  the  part  of  the  worker  and  the  union 
leaders  towards  cost  recordss 
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Mr.  Grant  thought  the  records  would  not  be  of  much  use  without  a 
scientific  method  of  rate  fixing,  which  the  lecturer  seemed  to  have  missed. 

Mr.  KlRKWOOD  asked  to  what  extent  cost  systems  were  in  operation 
in  this  country.  Mr.  Edward  M.  Hurry  said  that  in  the  United  States 
not  10  per  cent,  of  the  manufacturers  carried  on  a  sound  costs  system. 

Mr.  W.  R.  Clemens  asked  what  agreement  the  lecturer  had  found 
between  the  costs  records  and  the  final  financial  accounts  in  the  estab- 
lishments he  had  visited  in  the  North  of  England  and  in  Scotland  ?  The 
cost  account  did  not  always  include  the  overhead  charges. 

Mr.  Elbourne  said  there  was  running  through  the  Paper  a  tone  of 
special  pleading  for  the  function  of  the  accountant  in  charge  of  the  costs 
accounts.  In  any  work,  costs  were  but  an  element  of  statistics,  and  to 
discredit  statistics  in  general  because  of  the  absence  of  money  values  was 
also  special  pleading.  That  was  part  of  the  propaganda  to  claim  for  the 
accounant  functions  which  could  only  be  carried  by  the  engineer  plus 
the  accountant.  For  accountants  to  say  they  would  point  out  the  weak 
spots  and  where  to  attack,  and  so  on,  was  all  nonsense.  He  was  afraid 
there  was  an  attempt  to  make  scientific  management  an  elaborate  fault- 
finding method,  whereas  what  was  wanted  was  means  for  co-ordination. 
Overhead  management  was  just  as  much  "  fundamental  "  as  the  wages 
of  the  worker.  He  thought  the  terms  "  direct  costs,"  "  secondary 
costs,"  and  "  on  costs  "  might  be  adopted. 

Mr.  Whitfield  also  asked  whether  the  lecturer  had  had  experience 
of  placing  costs  before  the  workers,  and  if  so  what  were  the  results  ? 

Mr.  CH.4.RTERS  asked  whether  the  lecturer  suggested  that  employees 
should  be  actually  allowed  in  the  offices  of  the  firm  when  cost  records 
were  being  prepared  ? 

The  Chairman  said  managers  did  put  figures  before  workmen,  who 
were  rightly  suspicious  of  them.  A  man  who  had  another  man  watching 
him  with  a  watch  in  his  hand,  wanted  to  know  what  was  in  the  wind,  and 
was  afraid  he  would  soon  want  a  new  job.  He  had  had  a  copy  of  cost 
figures  supplied  to  him,  but  in  an  interview  with  the  commercial  manager, 
the  chairman  of  the  company  and  others,  they  all  denied  the  accuracy 
of  the  figures.  One  lie  that  went  round  the  country  was  that  75  per 
cent,  of  the  cost  in  the  iron  and  steel  trade  was  cost  of  labour,  and  the 
Iron  and  Steel  Institute  said  the  men  earned  £20  a  week,  and  that  was 
why  we  could  not  compete  with  Genuany  or  America.  The  secretary  of 
the  Steel  Smelters'  Union  replied  that  the  smelter  had  to  produce  a  ton 
of  steel  for  8d.  Details  of  the  cost  should  be  given  to  the  workmen  before 
they  would  respect  the  employers  and  their  figures.  When  the  men 
saw  the  employers'  books  they  were  so  elaborate  that  no  ordinary'  mortal 
could  see  what  they  were  driving  at.  Notwithstanding  that,  he  was  for 
scientific  management  and  costing  systems. 

Mr.  Atkinson  said  he  was  at  present  introducing  a  costing  system 
into  one  of  the  raw  material  industries,  and  he  found  the  ignorance  was 
appalling.  In  the  case  he  was  dealing  with  they  had  20  different  works, 
and  in  some  cases  they  had  one  furnace  or  one  machine  working  in  a 
department,  and  the  whole  of  the  cost  came  on  that  one  machine,  out  of, 
perhaps.  10  or  12.  When  only  one  was  going  it  had  to  bear  the  whole  of 
the  overhead  charges.  When  employers  and  workers  were  di.seussing 
questions  between  them,  and  it  was  found  one  firm  was  paying  20  per  cent, 
profit  and  another  nothing,  it  was  difficult  to  get  the  workmen  to  under- 
stand the  situation. 

The  Lecturer,  replying  to  the  discussion,  said  there  were  three  kinds 
of  accountants,  the  financial  accountant,  the  stores  accountant  and  the 
costs  accountant.  He  had  been  handling  costs  for  the  last  20  years,  and 
had  never  been  used  to  anything  but  the  engineering  or  the  management 
side.  The  engineer  was  an  executive  officer,  who  had  to  do  certain  jobs, 
and  the  costs  accountant  was  there  to  do  all  he  could  to  help  the  engi- 
neer by  .showing  him  the  result  of  the  work  he  was  doing.  The  figures 
on  which  the  standards  were  based,  the  planning  of  the  work  and  that 
kind  of  thing  was,  in  fact,  produced  by  engineers,  and  the  accountant  got 
the  combination  between  the  engineering  side  and  the  money  side  which 
made  costing  really  effective.  The  costs  accountant  was  probably  two- 
thirds  technical  and  one-third  accountant,  and  he  did  not  usurp  any 
executive  powers  from  the  engineer  or  anybody  else.  The  tenus  used  in 
costing  was  simply  a  question  of  usage.  He  had  mentioned  terms  which 
he  had  used  and  understood.  With  regard  to  standards,  he  recom- 
mended those  interested  to  get  copies  of  the  report  of  the  first  lecture  of 
that  series.  He  knew  that  a  suspicion  on  the  part  of  workers  did  exist 
regarding  cost  figures.  He  pleaded  that  the  thing  should  be  put  down 
as  A,  B  and  C.  One  could  not  expect  the  workmen  to  understand  figures 
fired  at  them.  He  wanted  to  encourage  the  workmen  to  believe,  and  to 
do  so  by  being  honest.  He  had  used  figures  in  dealing  with  workers, 
with  extremely  satisfactory  results.  If  standards  could  be  transformed 
into  money  the  workmen  could  realise  them.  He  was  a  believer  in 
graphs,  as  he  could  pick  up  points  more  quickly  from  them  than  from  a 
statement  of  figures,  but  there  should  be  a  statement  alongside  the 
graph.  He  agreed  that  depreciation  should  be  included  in  the  standards. 
The  standards  had  to  be  eventually  translated  into  money.  He  advised 
doing  that  via  the  costs  accounts.  The  full  value  of  the  costing  system 
could  only  be  obtained  when  used  in  conjunction  with  the  introduction 
of  standards  and  planning  of  work,  but  in  a  factory  where  time  sheets 
or  job  cards  had  not  been  used  a  certain  amount  of  elimination  of  wast? 
Would  be  secured  by  the  costs  system  before  the  standards  were  fixed. 
Rate  fixing  was  properly  dealt  with  in  lecture  No.  3,  and  did  not  come 
within  the  scope  of  the  present  lecture.  In  the  tour  he  had  made  in  this 
country  he  found  efficient  systems  were  very  rare.  It  was  absolutely 
necessary  to  tie  up  the  cost  accounts  with  the  financial  accounts.  To 
check  idJe  time  on  machines,  one  should  take  the  number  of  machines, 
consider  the  kind  of  work  done,  fix  the  standards,  record  the  output,  and 
compare  the  two  together. 


Trade    Prospects   in    India. 

The  post-war  prospects  of  British  Trade  in  India  are  discussed  by  H.M. 
Trade  Commissioner  at  Calcutta  in  the  last  issue  of  the  "  Board  of  Trade 
Journal."  It  is  stated  that  the  ex'port  of  American  iron  and  steel  pro- 
ducts to  India  increased  by  700  per  cent,  in  the  past  four  years  and  that 
this  competition  will  probably  continue  after  the  war.  In  addition,  the 
Indian  steel  industry  has  greatly  expanded  during  the  period  of  the  war, 
and  it  will  have  an  adverse  effect  upon  the  demand  for  British  goods. 
Prior  to  the  war,  British  machinery  was  paramount  in  India.  With  the 
exception  of  a  certain  amount  of  flour  and  rice-milling  machinery, 
electrical  plant,  &c.,  which  came  from  Germany,  and  relatively  small 
quantities  of  mining  and  oil-crushing  machinery  drawn  from  the  United 
States,  British  manufacturers  held  the  field  owing  to  the  verj'  large 
regular  shipments  of  textile  plant,  electrical  machinery,  prime  movers, 
boilers  and  plant  for  every  industrial  purpose.  During  the  war  British 
shipments  have  been  maintained  to  a  remarkable  extent,  but  the  com- 
petition of  the  United  States  and  Japan  has  received  a  stimulus  which 
will  be  found  difficult  to  meet.  The  competition  of  the  United  States 
is  most  serious  and  is  likely  to  be  permanent.  American  manufacturers 
have  obtained  a  foothold  from  which  it  will  be  difficult  to  dislodge  them, 
particularly  as  regards  electrical  machinery,  mining  machinerv-  and 
machine  tools.  American  engineers  have  secured  a  strong  position  in 
the  nascent  Indian  steel  and  hydro-electric  enterprises,  and  British 
makers  will  find  a  difficult  task  before  them  to  regain  the  ground  which 
has  been  lost  during  the  war. 

Selling  Organisation  Wanted. 
With  the  extension  of  industries  in  India,  which  is  likely  to  be  one  of 
the  dominant  features  of  the  next  decade,  there  should  be  an  enormous 
opening  in  the  country  for  machinery  of  all  kinds,  and  particularly  for 
machine  tools.  In  the  past  many  large  British  manufacturers  have  been 
content  to  be  represented  in  India  by  mercantile  agents,  and  have  left 
the  whole  of  their  business  to  these  firms.  So  far  as  the  principal  lines 
of  machinery  are  concerned,  British  manufacturers,  who  already  have 
a  large  interest  in  the  market,  would  be  well  advised  to  open  an  office 
and  selling  organisation  in  India  and  to  develop  their  own  business.  In 
cases  where  the  trade  to  be  obtained  does  not  warrant  a  manufacturer 
going  to  the  extent  of  maintaining  his  own  organisation,  it  would  be 
advisable  for  him  to  co-operate  with,  say.  half-a-dozen  other  manufac- 
turers of  non -competing  articles  and  to  form  a  group-selling  organisation 
in  India.  There  are  two  outstanding  facts  which  should  be  borne  in 
mind  by  the  British  machinery  maker  :  (1)  That  the  tendency  will  be 
more  and  more  to  cut  away  from  the  London  connection  and  to  call  for 
more  and  more  tenders  in  this  country  ;  and  (2)  that  if  British  manufac- 
turers are  to  continue  to  retain  the  same  proportion  of  orders  which  they 
have  secured  in  the  past,  they  will  be  obliged  to  open  their  own  branches 
in  India  and  operate  them  with  a  trained  staff ;  and  also,  in  the  case  of 
manufacturers  of  large  plant,  with  a  comjietent  staff. 

In  railway  plant  and  rolling  stock  the  United  Kingdom  has  very  little 
to  fear  at  present  from  foreign  competition.  The  existing  system  of 
purchases  in  London  by  the  India  Office  Stores  Department  for  State- 
worked  lines,  and  by  the  London  offices  and  consulting  engineers  for 
company-worked  railways,  is  of  the  greatest  advantage  to  British  manu- 
facturers. The  competition  which  will  become  increasingly  acute  in 
the  future  is  that  from  India  itself.  Considerable  contracts  for  wagons 
have  already  been  awarded  locally,  and  more  than  one  prominent  en- 
gineering firm  in  India  is  paying  close  attention  to  this  trade. 

The  recommendations  of  the  Industrial  Commission,  which  advocated 
the  appointment  of  a  Controller-General  of  Stores  in  India,  will,  if 
adopted,  bring  about  an  entirely  altered  situation,  which  will  require  to 
be  carefully  studied  by  the  home  manufacturer  in  his  own  interests. 
Under  the  proposed  scheme,  all  indents  for  public  worlcs  and  Govern- 
ment railway  stores  will  be  carefully  scrutinised  by  the  Stores  Controller 
in  India,  who  will  call  for  tenders  and  place  contracts  for  such  articles 
as  can  be  made  in  the  country,  and  will  then  forward  the  balance  of  the 
indents  to  London  for  placement  in  the  usual  manner.  British  manu- 
facturers of  railway  plant  with  large  vested  interests  in  the  import  trade 
of  India  should  take  early  steps  to  open  their  o^\ii  offices  in  the  country. 
The  trade  in  mill  and  engineering  stores  for  the  jute  and  cotton  mills, 
engineering  works,  collieries  and  the  various  small  industries  of  all  kinds 
which  are  springing  up  in  India,  is  already  of  considerable  dimensions, 
and  is  certain  to  materially  increase  in  future.  A  ver\-  large  jiroportion 
of  the  requirements  of  these  industries,  particularly  in  Bengal,  where  the 
firms  of  managing  agents  are  usually  British,  is  purchased  through  the 
London  offices  of  the  managing  agents,  but  there  is  a  tendency  to  pur- 
chase in  Calcutta  from  local  merchants  who  specialise  in  this  type  of 
business  and  are  able  to  sell  from  stock. 

From  the  above  it  will  be  seen  that  British  manufacturers  and  ex- 
porters will  have  to  face  much  moi'e  intense  and  sustained  foreign  com- 
petition in  the  future  than  they  have  experienced  in  the  past.  That 
from  the  L^nitcd  States  will  be  in  machinery,  metals  and  hardware,  and 
from  Japan  in  textiles,  metals,  electrical  accessories,  cables,  and  the 
numerous  articles  which  make  up  the  bazaar  trade.  Li  order  to  com- 
pete successfully  the  British  manufacturer  must  bring  downi  his  costs  of 
production  to  a  competitive  level,  maintain  his  unexcelled  quality,  and 
take  a  much  more  active  interest  in  the  distribution  of  his  products  than 
he  has  done  hitherto.  In  the  case  of  machinery,  plant  and  articles  for 
which  there  is  a  constant  and  large  demand,  he  would  be  well  advised  to 
conduct  his  own  distribution  in  the  country'.  In  any  case,  whei-ever 
possible,  he  should  visit  the  country,  and  realise  for  himself  that  the 
India  of  to-day  is  a  very  different  place,  ])resenting  much  more  difficult 
and  complex  problems  than  the  Indi'i  of  pre-war  times. 
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A  Misguided  Government 
Publication, 

There  has  recently  come  on  the  market  what  is  known  as 
the  ■■  Technical  Supplement  to  the  Review  of  the  Foreign 
Press,"'  issued  bv  the  General  StaiT  of  the  War  Office.  This 
publication  was  started  during  the  war  by  a  verv  natural 
process  of  evolution.  It  had  been  found  desirable  to  have  a 
re\-iew  of  the  foreign  press,  and  as  time  went  on  there  also 
sprang  up  a  demand  in  various  technical  departments  of 
the  Government  for  information  as  to  what  was  appearing 
in  the  foreign  technical  press.  Such  information  was 
therefore  collected,  and  gradually  became  sufficient  in 
volume  to  be  printed  every  fort-night.  In  due  course  it  was 
issued  to  the  technical  journals  of  this  country,  though 
public  reference  very  naturally  was  not  made  to  the  pub- 
lication itself.  Later  on,  reference  was  permitted  ;  and  now 
we  have  reached  the  stage  where  the  Supplement  not  onlv 
may  be  mentioned,  but  must  be  acknowledged  when  cpio- 
tations  are  made  therefrom,  though  it  is  difficult  to  see  why 
the  taxpayer  should  not  have  the  free  use  of  that  for  which 
he  has  paid. 

Xow,  there  is  no  question  that  this  publication  served  a 
very  useful  purpose  during  the  time  of  war.  Foreign 
journals  were  not  readily  accessible,  and  consequently 
there  was  no  ready  means  of  knowing  what  was  appearing 
in  them ;  but  what  justification  is  there  for  such  a  publica- 
tion at  the  present  time  ?  Similar  work  is  being  done,  and 
has  been  done  for  years,  by  many  of  the  engineering  and 
technical  societies.  For  example,  there  is  "  Science 
Abstracts,"  and  there  are  abstracts  published  by  the 
Institution  of  Civil  Engineers  ;  the  field  of  chemistry  is 
excellently  covered  by  the  Society  of  Chemical  Industry 
and  by  the  Chemical  Society,  and  there  are  manv  others 
besides.  Why  then  should  this  further  publication  be 
continued  in  competition  with  others,  and  why  should  it  be 
proposed  (indeed,  we  understand  it  has  already  been 
decided)  to  make  it  a  permanent  work,  not  merelv  issued 
by  the  War  Office,  but  sold  by  the  Stationery  Office  or 
through  any  bookseller  at  sixpence  every  fortnight.  There 
is  undoubtedly  an  active  campaign  in  an  attempt  to  push 
the  Supplement,  and  we  received  a  circular  at  the  Govern- 
ment expense  only  the  other  day  stating  its  objects.  Pre- 
sumably it  will  be  said  that  such  work  can  be  done  more 
cheaply  and  more  efficiently  by  the  Government,  more 
particularly  when  such  matters  as  circularising  are  not 
taken  into  account.  In  a  leading  article  in  "  The  Times  " 
of  the  Gth  inst.,  we  read  that  the  War  Office  proposes  per- 
manently to  employ  120  experts  to  prepare  a  weekly  review 
of  the  foreign  press.  We  do  not  know  how  many  of  these 
will  be  concerned  with  the  "  Technical  Supplement,"  but 
we  do  not  doubt  that  there  will  be  a  suffiicent  number  to 
render  the  publication  costly,  whereas  it  is  common  know- 
ledge that  '■  Science  Abstracts  "  is  run  with  an  editor  and  a 
couple  of  typists.  The  abstractors,  who  in  this  case  are 
undoubtedly  experts,  at  present  number  74,  and  they  do 
the  work  for  little  more  than  the  privilege  of  receiving 


Papers  in  which  they  are  interested.  The  result  is  that 
"  Science  Abstracts,  '  like  many  other  publications  of 
scientific  societies,  is  turned  out  cheaply,  and  it  has  the 
advantage  of  extending  over  many  years.  The  value  of 
such  work  depends  largely  on  continuity  ;  yet  the  Govern- 
ment comes  along  to  duplicate  all  this  existing  work  with  a 
publication  which  is  now  only  in  its  fourth  volume. 

Although  the  "  Technical  Supplement  "  nominally  deals 
only  with  the  foreign  press,  we  notice  that  it  does  now  deal 
to  some  e.xtent  with  the  journals  of  this  country.  This  is 
no  doubt  essential,  but  even  so,  if  we  refer,  for  example,  to 
electrical  engineering,  we  find  the  ground  is  not  nearly  so 
comprehensive  as  that  covered  by  "Science  Abstracts," 
nor  can  it  be  said  that  the  work  is  well  done.  Thus,  in  the 
current  issue  we  notice  an  abstract  on  Storage  Batteries,  in 
which  we  are  solemnly  told  that  "  the  storage  battery  con- 
sists of  one  or  more  cells,  each  containing  positive  and 
negative  plates  immersed  in  an  electrolyte,  which,  in  the 
case  of  lead  storage  batteries,  is  H.,S04  and  H„0.  The 
electrolyte  combines  with  the  lead  peroxide  of  the  positive 
and  metallic  lead  of  the  negative  plates,  forming  lead 
sulphate  and  reducing  the  gravity  of  the  electrolj-te  from, 
say,  1-275  to  II 75,  or  lower  for  a  full  discharge.  In  re- 
charging the  battery  D.C.  is  passed  through  in  reverse 
direction  to  the  current  discharge,  the  plates  returning  to 
their  original  consistency  and  the  acid  to  its  original 
strength.  .  .  .  Batteries  should  not  be  over-discharged, 
and  the  maximum  drop  in  gravity .  should  not  exceed 
0125.  ...  If  the  rate  of  re-charging  is  too  rapid,  the 
excess  of  current  will  decompose  the  water  of  the  elec- 
trolyte, which  will  give  off  bubbles  of  gas  forming  a  dan- 
gerous explosive  compound  with  the  air  and  wasting  the 
active  material  in  the  positive  plates."  We  ask  :  Is  this 
seriously  worth  sixpence  ?  In  another  abstract  on  a  trac- 
tion system  we  read  that  "  in  each  sub-station  the  primary 
current  after  admission  passes  through  the  lighting  arresters 
and  then  through  the  switches,  which  distribute  it  to  suc- 
cessive sub-stations  .  .  .  where  static  3-phase  trans- 
formers reduce  the  tension  from  45,000  v.  to  450-500  v.  The 
current  then  passes  into  the  converters,  which  rectify  it, 
and  raise  the  tension  to  from  600-650  v."  Later,  we  learn 
something  of  the  system  of  suspension  of  the  "  secondary 
aerial."  Abstracts  of  this  kind  make  one  wonder  whether 
the  experts  have  gone  away  for  a  holiday,  and  whether  the 
work  is  being  done  simply  by  the  War  Office  clerks  !  The 
function  of  an  e.xpert  is  not  merely  to  include  what  is 
useful,  but  to  exclude  what  is  absurd  to  commonplace. 

If,  now,  this  Supplement  is  not  required,  and  the  work  is 
not  well  done,  then  what  is  the  explanation  of  this  per- 
sistent effort  to  place  a  Government  publication  in  compe- 
tition with  existing  well-known  publications  run  by  private 
enterprise  ?  There  is  little  doubt  it  is  due  to  the  fact  that 
those  who  found  Government  jobs  during  the  war  wish  to 
continue  their  activities  and  retain  their  positions.  This, 
however,  should  not  be  a  sufficient  reason  for  any  Govern- 
ment, which  has  to  face  the  serious  financial  conditions  of 
the  present  day,  to  pursue  such  a  policy.  If  the  Govern- 
ment wish  to  assist  technical  effort  in  this  direction  they 
should  help  tho.se  societies  which  already  have  the  work  in 
hand.  It  will  cost  them  far  less  and  the  result  will  be  far 
more  satisfactory.  The  present  case  is  only  one  of  many  . 
which  swell  the  present  orgy  of  extravagance  and  make 
the  ordinary  citizen  feel  hopeless  over  the  continued  war 
expenditure  of  £4,500,000  a  day.  The  sooner  the  Govern- 
ment realises  the  need  for  cutting  away  from  all  war  expe- 
dients that  are  not  rec|uired  in  times  of  peace,  and  realises  the 
need  for  efficient  effort  alone,  the  better  it  will  be  for  the 
nation. 
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Electric  Welding:  Its  Theory,  Practice,  Application 

and  Economics.* 

B..-     H.     S.     MARQUAND. 

(Contimied  from  page  1-11.) 

Summary. — In  the  present  article  tlie  author  deahs  with  the  preparation  of  wclJs  and  then  passes  on  to  certain  properties  of  iron 
and  mild  steels  which  have  a  marked  bearing  on  the  methods  adopted.  The  welding  of  copper  and  copper  alloys  has  not  received 
very  much  attention,  but  electric  welding  is  nevertheless  applicable  to  such  work.     Finally,  examples  are  given  of  various  types 

of  welding. 


Fig.  72  is  a  drawing  of  a  broken  cast-steel  crankshaft  which 
is  one  ot  several  successfully  welded  with  the  nietallic  electiode 
by  the  author's  firm.  The  dotted  lines  show  the  shaft  pre- 
paratory to  welding. 

Electric  welding  has  done  much  to  lessen  the  cost 
and  time  for  repairs,  but  perhaps  in  no  sphere  is  this  more 
manifest  than  in  marine  engineering,  and  in  boilei  repair  w-ork 
generally. 

The  following  illustrations  are  a  few  examples  of  repairs 
efiected  by  the  author's  company  which  were  carried  out  to  the 
satisfaction  of  the  Surveyors  of  the  Board  of  Trade,  Lloyd's 
Register  and  the  various  classifications  and  boiler  insurance 
soceities,  which  is  the  best  guarantee  of  their  reliability  and 
efficiency. 

Fig.  73  illustrates  repairs  efiected  to  the  main  boilers  of  a 


any  position  so  long  as  there  is  sufficient  room  for  an  operator 
to  work. 

An  expert  welder  can  carry  out  extraordinary  repairs 
in  places  which  seem  almost  impossible.  Recently  the 
writer's  -  company  reclaimed  four  large  Lancashire  Iwilers 
at  a  colliery  in  the  Forest  of  Dean.  The  boilers  had  l>een 
worked  with  very  bad  water,  with  the  result  that  in  four 
years  the  expansion  ring<  and  flanges  on  the  water  side  of 
all  the  sections  of  the  furnaces  had  wasted  away  to  such 
an  extent  that  the  boilers  were  condemned  absolutelv  bv  the 
insurance  society. 

In  addition,  the  furnace  plating  had  pitted  and  wasted  in 
the  narrow  spaces  very  dee)).  The  radius  flanges  on  the  wat^er 
side  of  the  front,  end  and  back  end  shell  plates  in  way  of  the 
furnace  ends  had  grooved  abnormally. 


Marine  boiler 


Line  of  break 


Fig.  72. — Cast  Steel  Crankshaft  Broken  Off  Between  the  Web 
Repaired  by  the  Electric-Arc  Welding  Process. 
Dotted  Line  represents  the  Ends  prepared  tor  Welding. 

large  cargo  vessel.  The  fractures,  extending  circumferentially 
in  the  radius  flange  of  the  front  ends  of  the  boilers,  were 
cut  out  to  the  full  section  of  the  plating,  Vecd  out  and 
Welded  up  as  shown,  partly  from  the  water  side  and 
partly  from  the  outside.  The  landings  w^re  then  built  out 
*nd  extended  over  the  fracture,  so  as  to  strengthen  the  whole 
™nge  ;  also  the  wasted  and  defective  plating  of,  and  in 
the  way  of,  the  manholes  was  built  up  solid  as  shown,  and 
the  doors  re-fitted. 

In  boiler  work  and  general  repair  work  the  metallic  arc 
system  reigns  supreme,  as  work  can  be  done  in  situ  and  in 

*  All  rights  resei-ved. 


anhole  rinp 
Sectiaa  C-D 


Furnaice 


Bottom  shell 
plating; 


Serious  wastage  had  taken  place  in  all  parts  of  the  water 
spaces.  These  boilers  were  repaired  in  situ  entirely  by 
the  electric  arc  process,  with  no  removals  whatsoever,  at  a  cost 
of  between  £300  and  £.500  each.  The  work  took  three  months. 
On  completion,  a  cold  water  test  of  two  and  a  half  times 
working  pressure  (200  lb.  steam)  was  put  on  the  boilers  l)y  the 
insurance  surveyors  ;  and,  after  a  thorough  internal  and  ex- 
ternal examination  each  boiler  was  passed  for  full  working 
pressure. 

A  new  boiler  was  (|Uoted  at  £1.800  and  delivery  lui- 
certain. 

A  great  variety  of  work  on  boilers,  land  and  marine,  is  being 
carried  out  every  day.  This  work  consists  of  welding  up 
defective  and  wasted  landing-!  and  caulking  edges,  cutting 
out  and  welding  up  solid  lap  fractures  in  seams,  fractures  in 
furnace  plating,  fractures  in  shell  jilating,  which  commonly 
occur  in  the  radii;s  flange  of  the  front  end  plate  round  the 
furnace  fronts  (Fig.  74.  Sec  page  176). 
{To  he  continued.) 


176 


THE  ELECTRICIAN. 


August  15,  1919. 


Jia.   74.-DEAWISGS  showing   various   Welds    in  CoNNfCTioK  w.th  wokk  on  Land  and  Marine   Boilers. 
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The  British  Scientific  Products  Exhibition.— IV, 


Miscellaneous. 
The  CoNCOKDiA  Electric  Wikb  Company  showed  a  large  variety 

•  of  enamelled,  silk,  cotton  and  asbestos  covered  copper  wires,  flexible 
and  high  resistance  wires  of  various  alloys,  as  well  as  insulating 
materials,  varnishes,  silk,  Imen  and  paper  tapes,  shavmgs  and  com- 
pounds Their  products  mcluded  charcoal  iron  bindmg  wire  and 
fuse  wires,  so  that  almost  anything  required  by  the  mstrument  and 
armature  wmder  can  be  supplied.  The  asbestin  covermg  looked 
like  a  considerable  advance  in  heat-proof  coverings.  Messrs.  Oekt 
&  Company  had  some  electrically-controlled  clocks  and  mine  signal 
apparatus  that  were  worth  more  than  passing  attention  by  the 
managers  of  large  factories  and  mstitutions  where  the  distribution 
of  accurate  time  is  of  importance  to  disoiplme  and  efficiency.  The 
master  clock  or  controller  is  a  seconds  pendulum  with  electric  mam- 
taining  movement,  which  sends  out  impulses  every  half  minute  from 
a  scape  wheel.  These  impulses  drive  all  the  clocks,  time  registers 
and  time  signalluig  arrangements.  The  "  jjrogramme  rmger  "  will 
operate  any  number  of  bells,  buzzers,  syrens,  &c.,  for  startmg  and 
stoppmg  times.  It  is  set  by  inserting  puis  in  holes  round  a  wheel, 
which  is  marked  at  every  minute  of  the  24  hours,  at  the  corre- 
sponding time  the  signals  are  given.  If  all  the  works,  office  clocks, 
and  time  registers  are  driven  by  the  same  controller  there  can  be  no 
irritating  claims  or  complaints  of  clocks  being  wrong.  The  appa- 
ratus shown  mcluded  the  movement  for  a  four-dial  turret  clock, 
with  a  very  pretty  "  waitmg  train  "  arrangement.  The  clock  is 
driven  from  an  mdependent  source,  and  has  an  electrically-main- 
tained pendulum.  The  half-minute  control  impulses  only  have  to 
remove  a  detent  from  the  turret  clock  gear,  which  detent  comes  into 

•  action  when  the  scape  wheel  has  made  a  half -minute  run.  The 
turret  pendulum  is  apparently  adjusted  to  be  a  shade  fast,  and  is 

'Corrected  by  the  action  described  every  half  minute.  The  25  ft.  dial 
.tuiTet  clock  on  the  Royal  Liver  Building  at  Liverpool  is  controlled 
.in  this  way,  clear  proof  that  the  arrangement  is  of  ample  power  for 
anything  needed.  The  Telephone  &  Microphone  Company 
-ahowed  a  number  of  microphone  telephone  sets  for  the  partially  deaf. 
Small  size,  lightness  and  imobtrusive  appearance  have  been  care- 
fully studied  in  the  design.  The  apparatus  should  be  examined  by 
those  who  find  their  hearing  less  acute  than  is  convenient,  or  who 
have  friends  afflicted.  The  telephone  and  microphone  have  not 
hitherto  been  made  so  useful  to  the  deaf  as  they  should  have  been. 

The  Rapid  Magnetting  Company  only  showed  prints  of  its 
'machmes,  and  samples  of  the  separation  effected  of  feebly  magnetic 
ores,  &c.  These  included  wolfram,  tin,  monazite  sand,  zinc  blende, 
corundum,  &c.  The  process  greatly  accelerates  these  separations, 
refractory  to  other  methods.  Those  who  haie  seen  (and  they  need 
not  be  very  old  to  have  seen  it)  a  woman  removing  iron  from 
swarf  with  a  horseshoe  magnet  will  recognise  the  great  advances 
made  in  recent  years  m  this  application  of  magnetism.  As  there  is  a 
considerable  variation  in  the  penneability  of  many  non-ferrous 
minerals  and  earths  the  methods  are  likely  to  have  further  appli- 
cation. Messrs.  Fuller's  showed  a  number  of  patterns  of  their 
well-known  "  block  "  accumulators,  and  a  convenient  chargmg  rack 
for  miners'  lamp  cells.     This  rack  takes  80  cells  on  a  floor  space 

•  about  5  ft.  by  2  ft.  6  m.  by  7  ft.  liigh,  includuig  an  instrument  board 
at  the  top.  Each  cell  is  pushed  on  to  a  porcelain  platform,  contact 
springs  come  on  to  its  terminals,  and  provided  that  care  is  taken  to 
brmg  the  clearly  marked  word  "  Front  "  outwards,  the  polarity  is 
■right.  The  lamp  in  which  these  cells  are  used  has  the  lamp  over  the 
battery  container.  This  may  suit  the  coal  getter  best,  but  for  some 
other  purposes  ths  lamp  would  be  most  conveniently  placed  below 
the  container.  The  same  firm  showed  ignition  accumulators  of  the 
plate  type,  and  dry  cells  of  various  sizes,  some  of  them  for  ignition 
purposes.  Messrs.  Fullers  now  manufacture  electrical  carbon,  and 
•showed  arc  lamp  and  battery  carbons,  plates,  &c.,  in  great  variety. 
Covered  wires  and  cables  up  to  quite  large  sizes  were  among  their 
exhibits.  It  is  miderstood  that  the  manufacture  of  large  cables  and 
carbons  represented  war-time  developments.  There  were  a  con- 
•siderable  number  of  magnetos  for  car  and  aero  engmes  on  view. 
•Messrs.  ViCKERS  showed  some  ui  operation  on  six  and  eight  plugs. 
"The  Runbaken  Magneto  Company,  Ltd.,  besides  magnetos,  showed 
•amagnetiserfor  treatmg  magnets  which  have  become  weak  from  age 
•or  accident.  This  was  simply  a  horseshoe  electromagnet  on  a  suit- 
•*ble stand,  which  can  be  excited  from  any  continuous-current  supply. 
It  would  no  doubt  be  foimd  useful  in  garages  and  repair  depots, 
where  a  person  of  sufficient  knowledge  is  available,  but  good  per- 
■nianent  magnetising  may  not  always  result. 

IsENTfTAL  &  Company  showed  some  of  their  weU-known  rheostats 
of  various  types.  The  switchboard  patterns  with  worm  driven  con- 
tacts looked  very  substantial. 


Messrs.  Johnson,  Matthey  &  Co.,  had  a  show  of  rare  and  precious 
metals,  salts  and  alloys.  Of  electrical  interest  were  the  iridium 
targets  mounted  in  massive  copper  for  X-ray  tubes.  Xo  solder  or 
flux  is  used  in  their  construction  in  the  interests  of  permanency. 
There  were  also  iridio-platinum  sparking  contacts,  platinum  silver 
and  other  resistance  wires,  and  a  model  of  a  standard  iridio-platinum 
metre  which  has  a  world-wide  uifluence  on  length  standards,  as  the 
master  standard  of  La  Commission  International  du  Metre.  Barium- 
platino  cyanide  and  a  fluorescent  screen  made  with  it  were  on  view. 
Sanders,  Rehders  &  Company  showed  their  well-kno-n-n  "Sarco" 
flue-gas  recorder,  and  a  small  portable  set  for  accurate  COj  deter- 
minations, the  "  Sarco  "  steam  meter,  which  is  a  fairly  novel  instru- 
ment, and  should  be  of  great  value  in  keeping  a  watch  on  steam  con- 
sumption. More  novel  yet,  and  of  great  possibilities,  was  a  recording 
gas  calorimeter.  This  instrument  records  on  a  chart  the  calorific 
value  of  a  gas  supply  contmuously.  The  principle  is  that  a  carefully 
measured  quantity  of  gas  is  burnt  under  a  vessel  filled  with  oil. 
The  oil  temperature  is  hidicated  at  any  moment  by  its  volume,  and 
changes  of  volume  move  a  float  which  controls  the  chart  pen  This 
rough  description  will  suggest  that  there  are  detailed  arrangements 
necessary  for  oil  circulation  and  so  forth,  which  seemed  to  be  well 
provided  for.  It  is  hardly  necessary 'to  point  the  utility  of  the 
mstrument  in  controlling  the  working  of  gas  producers,  checkuig  the 
value  of  waste  gases,  &c.  Increased  use  of  gas  for  the  production  of 
electrical  energy  is  foreshadowed,  so  that  electrical  men  who  wished 
to  be  ready  would  have  done  well  to  take  note  of  apparatus  of  this 
kind.  There  were  other  COj  recorders  on  view,  but  they  seemed  to 
be  of  well-known  types. 

"  Stamless  Steel "  was,  of  course,  showTi  in  numerous  forms, 
manufactured  and  m  process.  Demonstration  samples  m  bottles  of 
salt  water  and  vinegar  showed  that  these  liquids  do  not  even  dull  its 
polish.  There  should  be  a  great  future  for  this  material.  From  a 
set  of  t«st  pieces  with  varying  heat  treatment  records,  it  appeared 
that  this  steel  retains  its  strength  under  treatments  which  destroy  the 
strength  of  ordinary  steels,  a  quality  which  may  also  be  of  value  in 
various  ways. 

The  National  Physical  Laboratory  exhibited  some  very  fine 
photo-micrographs  of  steel,  copper  and  alumuiium  alloys  illus- 
trating the  effect  of  heat  treatment,  good  and  bad.  Some  of  these 
represented  "  season  cracking,"  which  was  shown  to  be  a  rupture  or 
pulling  apart  of  adjacent  crystals  as  the  result  of  prolonged  applica- 
tions of  stress.  Generally  metals  rupture  across  crystals,  not  on  the 
crystal  faces.  The  information  on  this  and  other  points  should  be 
useful  to  manufacturei's  of  metals  and  metal  goods  generallj'.  Heat 
treatment  and  stresses  set  up  in  manufacturmg  processes  have  a 
great  effect  on  the  strength  and  reliability  of  the  products.  These 
effects  are  daily  becoming  less  mysterious  and  more  under  control. 

The  exhibit  of  the  Aeronautical  Inspection  Depaktment  would 
require  a  whole  issue  of  The  Electrician  and  then  some  for  reason- 
able description.  The  great  number  of  mstniments  which  have 
been  developed  for  aeronautical  purposes  is  a  revelation  even  to  some 
who  thought  they  knew  somethmg  about  mstrument  making.  It 
is  impossible  to  mention  the  majority  of  them.  Of  electrical  mtere^t 
were  the  wireless  telegraph  and  telephone  sets,  mar\els  of  compact- 
ness and  lightness.  Lieut. -Col.  Cusms'  recent  lecture  to  the  I.E.E. 
gave  some  account  of  these,  and  the.prmciples  on  which  they  are 
founded.  The  thermionic  valve  is  conspicuous  m  this  %var  develop- 
ment. Remembering  that  before  the  war  wireless  reception  on  an 
aeroplane  was  considered  impracticable,  the  advance  to  telephonic 
speech  reception,  as  well  as  transmission  is  a  big  leap.  Among  other 
equipment  the  tendency  was  noted  to  use  electric  revolution  indi- 
cators, flexible  drivers  not  being  reliable,  compasses  designed  to 
annul  as  far  as  possible  the  effects  of  vibration,  &c.,  a  somewhat 
ditt'erent  problem  to  the  ship's  compass,  gyroscopic  turn  indicators 
driven  by  three-phase  motors,  directly  by  the  air-stream,  and  in- 
directly by  gearing  from  an  air-screw,  and  electrically-heated  clothing 
for  the  crew.  An  airship  telegraph  used  the  well-known  principle  of 
two  position  switch  control  of  lamps,  &c.  A  three-core  cable  runs 
between  the  pilots  and  the  engineers'  stations,  with  a  bell  or  light 
signal  at  each  place.  Normally  the  circuit  is  oi^en.  The  pilot,  by 
turning  over  his  switch,  closes  it  and  gives  the  signal.  The  engineer 
to  ackiiowledge  the  signal  turns  over  his  switch,  and  opens  the 
circuit,  showmg  to  the  pilot  that  the  signal  is  received.  Neither  has 
to  touch  the  switches  again  until  the  next  signal  is  given. 

It  remams  to  be  said  that  there  were  some  verT,'  fine  exhibits  of 
other  than  electrical  apparatus.  Notably  the  optical  and  chemical 
exhibits.  Messrs.  Chance,  Adam  Hilger  and  others  showed  that 
neither  m  making  nor  applymg  optical  glasses  need  there  be  any 
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future  dependence  ujxin  foreign  manufactui-ers.  Chemical  manu- 
facturers too  numerous  to  mention  showed  tliat  the  same  thing  was 
true  in  respect  to  an  enormous  variety  of  chemical  products,  espe- 
cially those  of  the  organic  class,  including  dyes  and  drugs. 

It  was  somewhat  unfortunate  for  anyone  who  wanted  to  make  a 
close  study  of  any  department  that  the  space  available  in  the  Central 
Hall  was  far  too  small,  the  show  cases  were  crowded  together  and  by 
no  means  well  illuminated  in  many  cases.  The  popularity  of  the 
exhibition  was  also  too  great  for  leisured  examination — at  least  at 
the  hours  ^chen  most  people  found  it  possible  to  spare  time  for  such 
things.  But  altogether  it  was  »  fine  show,  one  of  which  there  was 
no  reason  to  be  ashamed,  rather  reason  to  be  surprised  that  so  many 
firms  contributed  so  liberally,  with  articles  of  the  finest  finish,  after 
the  stress  of  five  war  years. 

In  our  reference  to  instruments,  Messrs.  Xalder  Bros.  &  Thomp- 
son's exhibit  \\as  inadvertently  omitted.  It  was  notable  for  a  case 
of  their  instruments,  uncovered  and  with  the  essential  parts  of  the 
movement  dissected.  These  dissected  instruments  were  of  the 
moving-iron,  d'Arsonval  moving  coil,  and  dynamometer  moving 
coil-type  respectively,  so  that  anyone  could  see  how  they  were  made 
inside.  The  induction  dynamometer  type  was  novel.  The  moving 
coil  is  the  secondary  of  a  transformer,  so  that  there  are  no  connec- 
tions to  it.  One  advantage  is  that  in  such  things  as  sjiichronisers 
and  power-factor  meters  no  resistances  in  circuit  with  the  moving 
eoils  are  required  for  circuits  up  to  600  volts.  The  elimination  of 
oonnecting  strips,  springs,  &c.,  is  another,  esjiecially  in  portable 
mstruments  or  any  which  have  to  be  shipped  abroad.  Portable 
standard  sets  with  volt  and  ammeters,  shunts,  &c.,  were  shown  in 
convenient  cases,  some  designed  for  high  accuracy,  and  others  for 
less  exact  work.  Some  electrostatic  insulation  test  sets  were  worthy 
of  notice.  They  are  lighter  than  permanent  magnet  sets,  and  un- 
affected by  external  fields.  A  very  venerable  production  of  this 
firm  was  shown  in  a  modernised  form — viz  .  an  automatic  battery 
charging  switch. 


Heating  and  Cooking  Notes. 

Addressing  the  members  of  the  Batti-Wallah  Society  concerning 
the  activities  of  the  Electrical  Development  Association,  Mr.  J.  W. 
Beauchamp  reminded  electrical  manufacturers  that  it  was  useless 
for  the  E.D.A.  to  promote  a  demand  for  electricity  unless  the 
manufacturers  prepared  themselves  for  the  production  of  the 
necessary  apparatus.  Present  evidence  seems  to  point  to  there 
being  no  lack  of  suitable  heating  and  cooking  apparatus,  for  not 
only  have  the  old  established  firms  shown  increased  activity  since 
the  armistice,  but  several  new-comei-s  to  this  field  have  entered 


only,  no  sales  being  made,  so  that  contractors  and  supply  authorities 
will  be  encouraged  to  send  clients  to  inspect  the  apparatus  in  actual 
use.  The  Jackson  Electric  Stove  Company,  Ltd.,  have  interesting 
developments  in  hand,  details  of  which  cannot  yet  be  annoimced. 
All  this  is  healthy  evidence  of  progress,  but  why  is  it  limited  to 
heatmg  and  cooking  apparatus  ?  With  the  development  of  elec- 
tricity supply  and  removal  of  war  restrictions  combined  with  an 
increased  difficulty  of  obtainuig  domestic  lielp  there  will  come  a 
demand  for  other  household  appliances  such  as  vacuum  cleaners, 
dish  washers,  knife  cleaners,  potato  peelei's,  washing  machines,  &c. 
Such  appliances  have  long  since  obtained  an  established  footing  in 
the  I'nited  States  and  provide  not  only  a  profit  to  the  manufacturer 
but  a  day  load  for  the  supply  authority.  Are  we  going  to  be  content 
to  import  the.se  articles  or  will  some  of  our  enterprising  electrical 
manufacturers  prepare  to  meet  the  demand  by  making  these 
articles  '! 

An  Adaptable  Electric  Fike. 
With  a  view  to  providing  a  portable  electric  fire  which  would  be 
of  maximum   utility,   the   Imperial   Engineering  Company,   of  61, 
Darlington-street,  Wolverhampton,  have  placed  on  the  market  the 
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fire  showii  in  the  accompanying  illustrations.  Radiant  type  elements 
are  housed  in  a  cast  metal  box  type  frame  which  is  suspendedjon 
spindles  mounted  on  a  cast  frame.  A  spring  controlled  plunger 
locking  device  fixes  the  element  frame  in  either  of  the  three  positions' 
shown  in  the  illustrations.  Fig.  1  shows  the  apparatus  in  use  as 
an  ordinary  electric  fire  of  a  portable  character.  In  Fig.  2  the 
element  frame  is  in  a  horizontal  position  and  the  apparatus^can  be 
used  as  a  boiling  plate,  whilst  in  Fig.  3  the  position  is  reversed  and 
the  apparatus  can  be  used  as  a  grill.  This  piece  of  apparatus  should 
form  a  useful  introductory  medium  for  heating  and  cooking  appara- 


Fi(!.   3. 


into  progressive  peace-time  efforts.  Messrs.  Belling  &  Company 
have  laid  themselves  out  to  produce  household  cooking  and  heating 
apparatus  in  large  quantities  and  have  produced  several  new  types 
of  apparatus.  The  Carron  Company  have  still  further  developed 
their  restaurant  and  canteen  equipment.  The  British  Electric 
Transformer  Company,  makers  of  the  well-known  ""  Tricity " 
applfances,  are  opening  large  show-rooms  adjoining  "  Tricity 
House."  These  show-rooms  will  be  furnished  and  equipped  as  a 
private  house  and  '"  Tricity  "  apparatus  will  be  installed  therein 
jnd  demonstrated  to  the  public.     It  is  proposed  to  demonstrat 


tus.  As  a  fire  it  is  useful  in  a  bedroom  in  the  morning  and  evening, 
of  could  be  employed  in  the  drawing  room  or  study  for  piano  practice 
or  reading  in  comfort  on  chilly  days.  When  not  required  for  use 
as  a  fire  it  can  be  usefully  employed  for  cooking  purposes. 

The  apparatus  is  well  designed  and  should  give  useful  service.  A 
stout  .wire  guard  protects  the  elements  from  accidental  contact  or 
mechanical  damage.  The  elements  can  be  easily  replaced  on  the 
removal  of  two  nuts.  Bare  metal  is  used  for  the  connection  wires 
and  these  are  rigidly  sujiported  on  porcelain  insulators.  A  tumbler 
switch  is  mounted  on  the  back  of  the  element  frame  and  allows  one 
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•element  to  be  switched  off  and  flexes  provided  ready  for  connection 
to  a  plug  top.  The  elements  are  two  in  number  and  consume 
500  watts  each.  The  same  firm  are  also  producing  an  electric 
toaster,  and  a  500-watt  single  element  heater  for  use  in  offices  and 
workshops.     The  latter  is  illustrated  in  Fig.  4. 

Messrs.  Quead,  Ltd.,  of  47,  Marylebone-lane,  W.  1,  have  produced 
a  one-bar  "  Industrial  Fire  "'  for  use  in  offices  and  factories.      It 

•  consists  of  a  Quead  Fire  Bar  mounted  on  a  strong  iron  base  and 


protected  by  a  perforated  steel  cover.  The  element  can  be  supplied 
wound  to  consume  either  600  or  1,000  watts  as  desired.  Four  holes 
are  provided  in  the  base  to  facilitate  wall  mounting.  This  type  of 
heater  is  very  suitable  for  use  under  desks  ui  offices,  or  stores,  on 
trams  or  in  crane  cabins.  Also  in  large  rooms  where  a  more  even 
distribution  of  heat  can  be  obtained  by  distributing  such  small 
power  units  around  the  room. 


Correspondence. 

* 
HIGH  VOLTAGE  TESTING. 

TO  THE  EDITOE  OF  THE  ELECTRKTAX. 

Sir  :  In  specifying  conditions  for  carrying  out  official  high 
voltage  tests  on  electrical  plant,  it  is  a  common  practice  to 
require  the  emjjloyment  of  testing  plant  exceeding  a  certain 
kilovolt-ampere  cajjacity,  and  in  many  cases  this  presents 
■  difficulties  to  manufacturers.  Such  apparatus  is  seldom  readily 
portable,  and,  furthei,  where  the  pressure  is  of  the  order  of  a 
few  thousand  volts,  it  is  sometimes  possible  to  carry  out  the 
test  under  conditions  practically  eliminating  risk  to  life  by 
limiting  the  output  by  means  of  series  resistance,  or  in  other 
■ways. 

It  is  thought  that  the  above  requirement  was  framed,  in  the 
first  place,  to  prevent  the  use  of  testing  plant  having  in- 
sufficient output  to  supply  the  capacity  and  normal  leakage 
currents  taken  by  the  plant  under  test.  If  the  voltage  falls 
away  due  to  the  flow  of  current  two  objectionable  conditions 
may  arise.  Firstly,  the  means  employed  to  indicate  voltage 
may  no  longer  be  reliable,  and  secondly,  a  defective  part 
which  might  break  clown  during  test  if  the  current  and  con- 
sequent heating  were  maintained,  may  not  be  damaged,  and 
may  thus  pass  test  if  the  current  falls  ofi. 

It  is  suggested  that  provided  the  testing  plant  is  large 
■enough  to  enable  the  piessure  across  the  specimen  to  be 
maintained  the  test  .'.ill  be  adequate,  even  though  there  is  a 
large  internal  drop  in  the  testing  plant.  If  the  voltage  is 
measured  direct  across  the  part  to  which-  the  test  is  applied, 
as,  for  example,  by  an  electrostatic  voltmeter,  ihere  can  bcs 
no  question  of  the  accuracy  of  meisurement,  and  if  the  voltage 
is  maintained  it  follows  that  the  current  in  the  part  tested 
will  also  be  maintained. 

If  so  large  a  current  is  taken  that  the  voltage  cannot  be 

■maintained,  the  test  cannot  be  considered  as  j)assed.     That 

no  damage  may  have  been  caused  is  then  purely  incidental, 

hut  may  save  loss  of  good  material. 

This  subject  is  attracting  attention  in  certain  quarters,  and 

fit  would  be  of  assistance  if  your  readers  could  show  cause 
*hy  a  test  so  conducted  should  not  be  considered  adequate 
-*nd  satisfactory.  The  suggestion  is  that  the  only  require- 
ment necessary  as  to  the  size  of  the  testing  ])lant  is  that  it 
should  be  large  enough  to  maintain  the  specified  voltage 
■across  the  part  tested  for  the  full  period  of  the  test.  The 
voltage  should  be  measured  directly  across  the  part  tested, 
unless  the  size  of  the  testing  plant  is  such  that  there  is  no 
falling  ofi  in  pressure  due  to  bad  regulation  during  the  period 
of  the  test.— I  am,  &c.,  E.  B.  Wedmore. 

London,  August  8. 


THE  DEVELOPMENT  OF  THE  POULSEN  AR(;  SYSTEM- 

TO    THE    EDITOR   OF   THE    ELECTRICIAX. 

Sir  :  Mr.  Gandil  in  his  letter  published  in  your  number  of 
July  2.5  affirms  that  he  is  not  aware  that  I  organised  the 
American  Company  and  also  says  that  under  agreements  dated 
Sept.  12,  1911,  the  Poulsen-Pedersen  patents  w-ere  acquired 
for  the  U.S.A.  He  is  either  misinformed  or  loath  to  allow 
me  the  credit  for  foreseeing  in  1909  that  the  Poulsen  system 
was  capable  of  being  developed  into  the  system  which  is  the 
vogue  to-day,  as  witness  the  20,000  kw.  of  Poulsen  arc 
generators  which  I  estimate  to  be  now  in  use. 

I  have  before  me  the  original  contract,  dated  Aug.  27, 
1909,  between  the  Danish  owners  of  the  Poulsen-Pedersen 
patents  and  myself,  giving  me  an  option  to  purchase  these 
jiatents  for  the  U.S.A.  :  and  the  articles  of  incorporation  of  the 
Poulsen  Wireless  Telegraph  &  Telephone  Company,  of  America, 
a  comjjany  organised  by  me,  dated  Oct.  6,  1509.  I  know  of 
no  prior  organisation  foimed  to  work  the  Poulsen-Pedersen 
j)atents  in  the  U.S.A. 

The  above-mentioned  original  contract  was  modified  several 
times  before  the  final  transfer  of  the  Poulsen-Pedersen  patents, 
and  I  have  the  originals  of  these  contracts  before  me,  as  also 
was  the  American  Company  itself,  both  as  to  capitalisation 
and  the  name  employed.  This  does  not  change  the  fact  that 
I  did  organise  the  original  American  Compan}'  and  was 
identified,  as  a  director  and  chief  engineer,  with  all  the  re- 
organisations and  changes  of  ownership  until  I  severed  my 
connection  with  the  Company  in  July  1913.  Up  to  that  time, 
and  for  some  time  later,  I  was  the  largest  individual  share- 
holder of  all  the  various  companies,  except,  perhaps,  the  Danish 
vendors. 

My  visit  to  Knockroe  was  of  the  briefest  description  and  I 
was  certainly  given  to  understand  that  the  arc  was  furnished 
by  Lorenz  of  Berlin.  As  to  knowing  that  the  arc  was  Danish 
and  not  German,  from  the  mere  fact  of  taking  measurements, 
I  can  only  say  that  1  did  not  take  "  most  careful  ''  measure- 
ments, but  that  a  glance  at  it  showed  the  difference  betiveen  it 
and  the  Danish  arcs  with  which  I  was,  up  to  that  time, 
acquainted.  The  chamber,  as  I  remember  it,  was  of  the  order 
of  dimensions  of  the  Danish  ."i-kw.  purchased  by  me  and  its 
field  coils  were  wound  with  fine  wire,  being  separately  excited. 
The  anode  tip  was  even  smaller  than,  e.g.,  the  one  used  by  me 
to-day  for  3  kw. 

Mr.  Gandil  "  presumes  "'  that  as  a  result  of  my  visit  to 
Knockroe  I  was  able  to  build  a  successful  30-kw.  arc,  worked 
at  .50  kw.,  to  demonstrate  to  the  LT.S.  Naval  authorities.  It 
would  be  interesting  to  place  the  two  arcs  side  by  side  and 
see  how  closely  they  resemble  one  another.  Having  seen  both, 
1  can  say  that  there  was  no  comparison  between  the  dimensions 
of  their  vital  parts,  c.,9.,  chamber,  anode,  cathode,  jwle  pieces, 
and  that  the  field  coils  of  my  ,30-kn'.  arc  were  not  separately 
excited. — I  am,  &c., 

Paris,  August  7.  C.  F.  Ei.well. 

■'  PAPERS  ON  THE  DESIGN  OF  A.C.  MACHINERY." 

TO  THE  EDITOR  OF  THE  ELECTRICIAX. 

Sir  :  Prof.  Miles  Walker  has  ably  exposed  one  of  the  fallacies 
of  ArnoWs  method  of  calculating  leakage  (as  re-written  by 
Dr.  S.  P.  Smith  in  the  recent  excellent  book  with  the  above 
title). 

There  is,  however,  an  additional  error,  this  being  in  the 
method  of  calculating  end  winding  leaka£,e.  It  is  apparently 
assumed  by  the  authin-  that  all  the  flux  linking  with  the  stator 
overhang  is  leakage  flux.  This  is  liy  no  means  the  case.  It  is 
onlv  the  flux  which  fails  to  cut  the  rotor  winding  which  is 
leakage  flux  ;  that  is,  the  flux  which  gets  out  sideways  and 
endways  between  the  stator  and  rotor  windings. 

If  the  rotor  winding  be  approximately  a  reflection  of  the 
stator  winding,  the  upper  limit  of  integration  for  the  overhang 
leakage  flux  should  be  the  distance  between  the  stator  and 
rotor  end  windings  (the  centre  lines  being  taken  for  tliis  pur- 
pose), and  not  the  dimensions  of  the  stator  (or  rotor)  coil  alone 
as  given  by  the  author  unless  these  dimensions  happen  to  be 
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less  than  tlie  distance  between  the  windings,  which  is  hardly 
likely  to  be  the  case. 

On  the  other  hand,  contrary  to  j'our  reviewer's  criticism, 
the  writer  would  like  to  comjiliment  Dr.  Smith  on  the  method 
he  has  adopted  of  considering  the  action  of  an  indaction 
motor  from  the  point  of  view  of  two  separate  stationary  alter- 
nating fields. 

The  usual  method  of  treatment  of  a  rotatmg  field  un- 
doubtedly causes  the  majority  of  students — and  qualified 
engineers,  too — to  consider  a  line  of  force  to  be  a  physical 
entity  which  can  be  taken  hold  of  (by  a  coil,  for  example)  and 
pulled  bodily  along  in  space,  producing  an  E.M.F.  in  any  con- 
ductor it  passes  over.  When  dealing  with  heteropolar 
machines  this  false  physical  conception  causes  little  difficulty 
except  in  special  cases,  but  the  moment  homopolar  machines 
are  considered,  it  jjroduces  an  entirely  erroneous  idea  of  the 
action  of  the  machine,  which  is  generally  accomjianied  by  a 
good  deal  of  confusion  of  thought. 

An  E.M.F.  can  be  produced  by  induction,  or  b}'  motion  of  a 
conductor  in  a  field,  but  it  can  never,  never  be  jsroduced  by 
taking  hold  of  a  line  of  force  and  moving  it  across  a  conductor. 
The  ordinary  rotating  field  theory  practically  assumes  this 
impossibility,  but  the  method  criticised  by  your  reviewer  does 
not  ofiend  against  the  above  fundamental  truths,  and  is  a 
great  help  towards  clearness  of  thought. — 1  am,  &c., 

Newcastle-on-Tyne,  Aug.  6.  Laurence  H.  A.  Carr. 


Weagant's  Anti-Static  Method  in 
Wireless  Telegraphy. 


Telephony  at  the  Theatre. 


An  interesting  telephone  .system  has  recently  been  installed  at  tlie 
Princess  Theatre.  Crayford,  by  the  Western  Electric  Company,  Ltd. 
The  system  was  originally  produced  by  the  company  in  America  with  a 
view  to  enabling  people  suffering  from  deafness  to  hear  the  service, 
and  for  want  of  a  better  name  it  has  been  termed  the  Church  Telephone. 
In  fact,  this  title  is  a  misnomer,  because  the  possible  commercial  applica- 
tions of  the  system  extend  far  beyond  the  parish  church.  Essentially 
the  apparatus  consists  of  three  sensitive  telephone  transmitters  mounted 
on  a  base  and  connected  in  parallel,  front  which  a  twin  wire  is  taken 
to  a  receiver  jack,  and  at  a  convenient  point  a  battery  of  two  cells  is 
placed  in  series  with  one  wire  of  the  twin  cable.  To  use  the  apparatus 
it  is  only  necessary  to  insert  the  plug  of  the  receiver  into  the  jack  and 
listen.  On  withdrawing  the  plug  the  battery  is  disconnected  and 
audition  ceases.  Several  receivers  can  be  used  off  one  transmitter 
system,  but  it  is  not  advisable  for  more  than  six  receivers  to  be  in  action 
at  one  and  the  same  time.  The  receivers  are  of  the  simple  watch  type, 
fitted  with  a  telescopic  handle  for  convenience  in  holding  the  instrument 
to  the  ear.  The  jack  is  of  the  single  tvpe  and  mounted  in  a  neat, 
inconspicuous  wooden  case.  The  best  results  are  obtained  when  the 
transmitter  is  fixed  3  ft.  or  4  ft.  in  front  of  the  speaker,  but  it  is  not 
essential  for  the  speaker  to  talk  actually  towards  or  directly  at  the 
transmitter.  Wliere  it  is  not  possible  to  fix  the  transmitter  in  front 
of  the  speaker  f|uit<-  good  results  can  be  obtained  with  other  positions 
by  increasing  the  battery  strength.  The  bottom  of  the  transmitter 
base  is  padded  with  felt  to  reduce  vibration,  and  where  vibration  is 
likely  to  be  excessive  this  can  be  replaced  by  rubber.  In  the  actual 
installation  under  notice  the  transmitter  is  mounted  in  the  centre  of 
the  orchestra  rail,  almost  Ix'hind  the  conductor  and  the  receiver  is  fixed 
in  the  manager's  office  at  the  entrance  to  the  theatre.  Quite  successful 
demonstrations  were  made  and  remarkably  clear  eifects  obtained  when 
verj'  subdued  conversation  was  taking  ])lace  on  the  stage.  Further 
teste  were  made  during  an  organ  recital  and  again  the  sounds  were  quite 
clearly  and  truthfully  reproduced  without  "shrieking"  taking  place 
on  the  high  notes.  There  was  also  installed  a  loud  speaking  receiver 
device  which  removed  the  necessity  of  placing  the  receiver  ta  the  ear. 
This  latter  modification,  however,  will  need  further  experimental  work 
before  it  reaches  perfection,  though  the  initial  results  were  distinctly 
encouraging.  As  installed  the  system  allows  the  manager  to  know  the 
position  of  the  progress  of  the  play  without  leaving  his  room  or  tek - 
phoning  to  the  stage  manager.  By  simply  plugging  in  the  jack  and 
listening  he  can  hear  what  is  happening  on  the  stage  at  any  time.  The 
system  can  also  be  u.sed  for  other  purposes  ;  e.g.,  by  wiring  the  audi- 
torium persons  with  defective  hearing  could  be  enabled  to  hear  better, 
and  receivers  could  be  hired  in  the  sanie  way  as  opera  glasses.  In 
lecture  halls,  churches,  &c.,  the  system  could  be  utilised  to  add  to  the 
comfort  of  the  audience,  whilst  the  loud  speaking  device  when  developed 
would  probably  prove  of  utility  in  connection  with  train  dispatching. 
The  theatre  is  also  fitted  with  an  elaborate  system  of  Western  Inter- 
jihones.  The  theatre  itself  is  really  the  outcome  of  a  desire  on  the  part 
of  Messrs.  Vickers,  Ltd.,  to  provide  amusement  for  their  employees  at 
the  Crayford  Works,  though  it  is  open  to  the  public  and  run  as  an 
ordinary  theatre.  The  results  so  far  seem  to  indicate  that  it  will  become 
a  spli-supporfng  institution. 


In  our  last  issue  we  concluded  a  description  of  Mr.  Weagants 
method  of  eliminating  atmospherics.  We  arc  now  permitted, 
to  give  a  brief  account  of  the  discussion  which  followed  the 
reading  of  this  Paper  before  the  Institute  of  Pladio  Engineers. 
Prof.  Michael  I.  Pupin  remarked  that  he  had  been  the  advocate  for 
some  time  of  the  adjustment  of  phases,  and  as  we  were  dealing  in  wire- 
less telegraphy  and  wireless  telephony  with  wave  propagation,  it  went, 
without  saying  that  in  wave  propagation  we  could  accomplish  a  great- 
many  effects  by  the  proper  treatment  of  phases,  a  feature  which  was  not 
possible  in  ordinary  transmission  not  depending  upon  wave  propagation. 
The  effects  of  loops  pointing  in  the  direction  of  the  station  which 
transmitted,  and  properly  adjusted  as  to  their  length,  provided  at  the 
point  of  symmetry  with  a  suitable  receiving  apparatus,  could  be  ad- 
justed so  as  to  get  a  good  signal,  becau.se  you  arranged  the  phases  in  a 
suitable  way,  which  at  the  same  time  could  be  made  to  neutralise  the- 
static  effect,  if  the  static  effect  was  not  propagated  in  the  same  way  as- 
the  signal;  thisseemed  to  be  obvious  when  you  were  told  about  it,  and> 
that  was  what  he  liked  about  the  scheme.  A  scheme,  which  appealed  to- 
one  as  obvious  after  being  told  about  it,  was  the  right  scheme,  as  a 
rule. 

It  was  very  easily  understood,  and  everyone  would  say  "why,  of  course 
that  would  work  "  :  but  it  was  rather  difficult  to  understand  why  an 
electric  wave  due  to  the  propagation  of  a  grinding  "  stray  "  or  a  grinding- 
static  should  affect  a  long  conductor,  several  thousand  feet  long,  in  such 
a  way  that  the  motions  of  electricity  in  all  its  parts  were  affected  in  the 
same  phase. 

Mr.  Weagant  explains  it  by  assuming  that  the  wave  was  propagated 
vertically  downward,  and  perpendicularly  to  the  surface  of  the  earth, 
as  the  wave  was  due  to  heterogeneously  polarised  oscillators.  Well, 
these  oscillators  must  be  not  only  heterogeneously  polarised,  but  they 
must  be  somewhere  above,  because  if  they  were  at  a  distance,  say,  1,000' 
miles  away,  or  even  500  or  300  or  even  200  miles  away,  then  their  waves^ 
would  not  affect  all  parts  of  a  long  antenna  alike.  It  was  not  easily 
seen  how  these  oscillators  started  waves  (which,  after  a  while,  must 
become  spherical),  which,  as  far  as  the  receiver  was  concerned, appeared 
as  if  they  came  from  above. 

Well,  "that  is  the  difficulty.  What  of  it  ?  It  might  be  that  these , 
oscillators  threw  out  spherical  waves  which  were  reflected  back  and 
forth  between  the  conducting  upper  layer  of  the  atmosjjhere  and  the 
earth,  an  assumption  which  had  been  advanced  by  other  men  and  ac- 
cepted, and  that  the  "  strays  "  which  bothered  you  most  were  the 
"  strays  "  from  the  last  deflection  of  the  upper  layer. 

Of  course,  one  idea  about  the  static  problem,  and  he  must  confess  that, 
it  was  his  idea  too,  was  this  :  To  use  a  device  of  the  ordinary  dimensions- 
that  you  could  conveniently  place  in  any  little  room,  and  reduce  the 
static  by  some  means  or  another,  enabling  the  sender  to  use  about  one 
one-hundredth  part  of  the  energy  he  was  usually  using.  Then,  instead  of 
using  anywhere  from  100  kw.  to  200  kw.,  he  could  use  from  1  kw.  to 
2kw. 

Mr.  Alfred  N.  Goldsmith  remarked  that  the  auditors  of  Mr.  Wea- 
gant's  Paper  had  probably  felt  the  complexity  of  the  methods  used,  to 
some  extent,  particularly  at  a  first  hearing.  The  general  imjiression 
must  be  that  an  ingeniously  elaborate  electrical  means  for  utilising  the 
new  law  which  had  been  found  to  govern  the  action  of  most  of  the  strays 
which  interfered  with  the  reception,  namely,  "grinders,"  is  employed.. 
However,  the  salient  feature  of  the  methods  used  to  eliminate  grinders- 
was  based  on  the  simultaneity  and  equality  of  effects  jiroduced  by  strays- 
on  two  similar  systems  properly  oriented  and  in  the  same  horizontal 
])lane.  This  simultaneous  action  was  the  keynote  to  the  situation  and,. 
liowever  it  might  arise,  had  been  the  furnace  in  which  the  powerful' 
weapon  against  strays  had  been  forged.  The  treatment  of  strays  of  the- 
"  click  "  cla.ss,  which  were,  incidentally,  much  less  serious  so  far  as  inter- 
ference with  reception  was  concemcd,  had  been  based  on  a  combination' 
of  directional  and  electrical  features  ingeniously  adajitcd  to  desired  end.  | 
Mr.  Ernst  F.  W.  Alexanderson  felt  that  what  was  encouraging,  in  ] 
a  veiy  great  degree,  in  Mr.  Weagant's  Pajier,  was  that  lie  had  given  t.hcia>'  j 
a  key  to  the  solution  by  announcing  that  he  has  found  a  new  law  of  nature.    , 

Mr.  David  Sarnoff  said  that,  in  his  judgment,  the  elimination  of 
static  interference  marked  the  most  important  practical  advance  in  the-   i 
radio  art  since  Marconi's  original  invention.  k\ 


The  Electric  Furnace  in  Australia. 

In  an  article  on  electric  stci^l  furnaces,  tho  "  Industrial  Australian  & 
Mining  iStandard"  says  the  first  electric  steel  plant  in  Australia, 
which  has  been  in  operation  for  some  time,  and  was  erected  by  th*- 
-Australian  Electric  Steel  Company,  at  Alexandria,  neai-  Sydney,  com- 
prises two  Electro-Metals  furnaces  each  of  2  tons  capacity,  from  which 
ingots  have  been  turned  out  up  to  12in.  x24in.,  and  these  have  been- 
forged  into  railway  axles.  'The  Victorian  Railway  Commissioners 
intend  to  instal  electric  furnaces  at  their  Newport  workshops.  The 
Victorian  Inm  Rolling  Compe.ny,  of  Melbourne,  is  installing  a  6-ton. 
electric  furnace  and  proposes  to  take  current  from  the  city  mains.  The 
Commrmwealth  Steel  Products  Comppjiy  is  also  erecting  a  complete 
plant  for  the  manufacture  of  electric  steel  in  the  Newcastle  (N.S.W! 
district,  and  about  1,500  h.p.  of  energy  will  be  required. 
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Patents   and   Designs   Bill. 

On  the  6th  inst.  the  Standing  Committee  of  the  House  of  Commons, 
presided  over  by  Mr.  W.  Nicholson,  commenced  the  consideration  of  this 
BiU. 

On  Clause  1,  which  contains  provisions  to  prevent  the  abuse  of  mono- 
poly rights.  Sir  E.  Pollock  olTered  to  meet  criticism  by  an  amendment 
to  sub-section  8,  which  enacts  that  the  monopoly  rights  under  a  patent 
shall  be  deemed  to  have  been  abused  if  any  trade  or  industry  in  the 
United  Kingdom  or  any  person  or  class  of  persons  engaged  therein  is 
unfairly  prejudiced  by  the  conditions  attached  by  the  patentee  to  the 
purchase,  hire,  or  use  of  the  patented  article,  or  to  the  using  or  working 
of  the  patented  process.  The  amendment,  which  proposed  to  insert 
after  the  word  "  hire  "  the  word  "  licence,"  was  carried. 

An  amendment  limiting  the  mnximum  royalty  payable  to  a  pat?ntee 
to  2i  per  cent,  of  the  selling  price  of  the  articles  to  which  the  patents 
relate,  was  rejected,  and  the  amended  clause  was  then  agreed  to. 

On  Clause  6  Sir  Ceoydox  M.4rks  moved  an  amendment  extending  the 
term  limiting  the  duration  of  patents  from  14  to  18  years,  instead  of  to 
16  years,  as  provided  in  the  Bill. 

Sir  Ernkst  pollock  oppo«;ed  and  said  that  in  many  cases  the  war  had 
been  a  godsend  to  patentees.  The  Bill  gave  a  patentee  the  right  to  apply 
for  an  extension  if  damage  could  be  sliown,  and  such  extension  could  be 
granted  up  to  a  limit  of  five  years,  making  il  years  in  all. 

The  amendment  was  withdrawii. 

On  Clause  S  the  Solicitor-CTcneral  gave  an  undertaking  that  an  amend- 
ment would  be  brought  up  later  providing  that  an  inde])endent  tribunal 
would  decide  the  amount  to  be  paid  to  a  patentee  whose  invention  is 
used  by  a  Government  Department.  He  also  midertook  to  introduce 
an  amendment  to  C^lausc  15,  so  as  to  give  a  right  of  appeal  with  respect 
to  the  registration  of  designs  binding  the  Crown. 

The  Bill  as  amended  was  reported  to  the  Hou.se.  and  was  read  a  thiid 
time  on  the  following  dav. 


129,086  Patelskl     Electric  railway  systems. 

129,092  CoRBiNo  &  Trabacchi.  Apparatus  fcr  obtaining  high-tension  one-directjott 
currents  from  three-phase  currents. 
Comprises  an  induction  coil  the  primary  of  which  is  wound  for  three-phase  currents, 
a  mercury  interrupter  switch  connected  to  the  primary  and  rotated  at  synchronous 
speed,  or  a  simple  multiple  thereof  so  as  to  send  through  the  primary  a  succession  of 
current  impulses  from  the  three  phases,  and  a  high-tension  rotary  selector  switch 
arranged  between  the  secondary  and  the  utilising  apparatus. 

1 29. 103  MossAY  &  MossAY  &  Co.    Control  of  electrically-propelled  trucks  or  like  vehicles* 

129.104  Price.     Electric  batteries. 

129. U2  WiLLiAiiis  &  Simon,  Ltd.     Electric  motors  for  operating  cranes  and  hoisting 

appliances. 
129.155  Alloy  Welding  Processes,  Ltd.,  &  Jones.    Means  for  holding  electrodes  used 

in  soldering  and  depositing  metals  by  the  electric  arc. 
129.163  Cardwell.     Printing  telegraphs  or  the  like. 
129.166  PcoLE.     Electromagnetic  separator. 

129,198  Siemens  Bros.  Dynamo  Works,  Howard  &  Morphew.      Electrical    trans- 
formers. 

1919  Specifications. 
124,205  Hojgaard.        Electric  contact  device. 
129,221  Burton  &  Burton.    Terminal  electrical  connections  suitable  for  sparking  plugs 

for  internal  combustion  engines. 
129,238  Jackson  &  Mellersh.    (Taylor.)    Radio-oscillation  generators. 

Comprises  a  cathode,  an  anode  of  less  width  than  the  cathode,  and  magnetic  poles 
for  producing  a  magnetic  flux  in  the  gap  between  the  anode  and  the  cathode,  arranged 
in  close  relation  to  the  cathode,  the  distance  between  the  anode  and  the  po  !es  being 
greater  than  the  distance  between  the  anode  and  the  cathode. 


Trade  Marks  Bill. 


by  a 


The  committee  stag?  of  this  B  11  was  also  finished  in  one  sittnj 
Standing  Committee  of  the  House  of  Commons  on  the  7th  inst. 

On  Clause  1.  which  provides  for  the  division  of  the  register  into  two 
]jarts — Part  A  comprising  trade  marks  on  the  present  register,  and 
Part  B  pr.jviding  for  the  registration  of  marks  which  have  been  bona 
fide  used  in  the  United  Kingdom  for  two  years.  Col,  Grettox  said  the 
question  of  the  B  register  was  imjiortant.  There  were  numbers  of  trade 
marks  not  registerabie  under  the  present  Act,  of  which  the  owners  had 
proprietary  rights.  Such  marks  could  not  be  registered  in  many 
countries,  because  they  were  not  registered  in  this  country.  If  the  B 
trade  marks  wer"  regarded  as  of  inferior  category,  there  was  danger  of 
that  part  of  the  B'll  failing. 

The  SoLicrroR-CiEXEKAL  said  he  hoped  that  registration,  which  would 
now  be  offered  to  both  classes  of  trade  marks,  would  facilitate  their 
adoption  ov  recognition  abroad. 

Jlr.  Hood  moved  an  amendment  to  Clause  6,  which  provides  that 
where  a  trade  mark  is  a  name  or  only  a  practicable  name  of  a  patented 
article,  all  rights  to  exclusive  use  shall  cease  upon  expiration  of  the 
patent.     He  moved  the  omission  of  the  words  "  a  name  or." 

The  SOLiciTOR-GEXER.iL  Said  that  the  clau.se  was  int.='nded  to  apply 
mainly  to  chemical  substances  mad?  by  the  Germans, 

The  amendment  was  withdrawn,  and  after  some  minor  amendments 
the  Bill  was  renorted  to  the  House. 


Patent    Record. 


SPECIFICATIONS  PUBLISHED, 

The  fotlowing  absiraci  from  some  of  the  specifications  recently  published  have  been 
specially  compiled  by  Messrs.  Mewburn,  Ellis  &  Co.,  Chartered  Patent  Agents. 
70  and  72,  Chancery-lane.  London,  W.C. 

Whenever  the  date  applied  for  differs  from  the  date  on  which  the  application  was  lodged 
at  the  Patent  Office  the  former  is  ^iuen  in  brackets  after  the  title. 
1917  Specifications. 
128.983  Marconi's  Wireless  Telegraph  Co.  &  Franklin.     Wireless  telegraph  trans- 
mitters. 
Each  of  the  three  elements — the  condenser,  the  inductance  and  the  spark-gap- - 
is  arranged  symmetrically  upon  a  common  axis. 
129,014  B.T.-H.  Go.     (G.E.  Co.l     Electric  furnaces. 
129.019  Lemercier.     Electric  ,Uy  heated  gloves  and  other  flexible  articles,  such  as  boots. 

clothing,  carpets  and  the  like. 
129.022  CoRN'j.    Mercury  vapour  lamps. 

The  mercury  of  the  cathode  is  incapable  of  displacement,  and  the  mercury  of  the 
anode,  which  is  cooled  by  a  condensation  chamber,  is  capable  of  slow  displacement 
by  passing  through  a  valve  intending  to  damp  its  oscillations,  the  pressure  inside  the 
lamD  being  always,  even  in  a  cold  state,  greater  than  atmospheric  pressure. 
1,129,027  Spear  &  J.ackson  &  Marriott.     Electrode  holder  for  electric  furnaces, 
1129,039  B.T.-H.  Co.     (G.E.Co.)     Electric  furnace  control  apparatus, 
129,045  Francis.    Cord  terminals  or  connectors  adapted  for  connecting  electrical  con- 
ductors. 

1918  Specifications. 
117,263  Gai-ibs.     Electric  generator  for  motor  vehicles. 

118,416  JoRGENSEN.    Combination  night  light  and  electrical  heating  apparatus. 
129,051  Edison-Swan  Electric  Co.,  Hiatt  &  Davis.    Valves  of  wireless  transmission 

systems. 
129,060  RopiNSON.    Electric  motors  for  use  on  continuous  current  or  alternating- 
current  circuits. 
129,068  B.T.-H.    Co..    Taylor    &    Whitcher.     Alternating-current    dynamo-electric 
machines. 

129.083  Jemkins  &  C.  I.  Synd.     Electrolytic  cells. 

129.084  Shepherd.     Electrical   generators   and   electrical  motors.    (Cognate   applica- 
tion. 21,363  18.) 


:ators  of  inuemions. 


16.077  CoHE 
16,088  &  16, 

16.090  Lact 

16.091  Lauth. 


APPLICATIONS  FOR  PATENTS. 

Note. — Names  within  parentheses  are  those  of  c 
June  23.  1919. 
15.751  Cutler.    Electric  water  heaters. 
15.755  My£rs.     Electric  gramophone  drive. 

15,758.  15.759  &  15,760  Lauth.     Electric  cooking  or  heating  vessels  and  apparatus.. 
15,770  Palmer,     Dry-cell  batteries. 
1 5,789  West  &  Cc.  &  Breeze,     Electric  contactor  switches. 

June  24,  1919. 
15,823  J.ACOMBS.     Electro-deposition  of  metals. 
15.832  Jagger.    Coupling  for  electrical  conduits. 
15,880  B.T.-H.  Co.  (G.E.  Cc. I     Incandescent  lamps. 
15.891  West  &  Co.  &  Breeze.     Housings  and  casings  for  switchgear, 
15,895  Telephone  Mfg.  Co.  &  Palmer.    Telephone  transmitters,  &c. 
15.905  Coles.    Regulating  switches. 
15,910  Price  &  Clarke.    Field  telegraph  and  telephone  exchanges. 

June  25,  1919. 
15.932  Flint.    Magnetic  indicator. 

15,972  Dingley  &  Major.    Contact  breakers  for  magnetos. 
June  26,  1919. 
Electrically-heated  clothes-pressing  machines. 
)  Lauth.     Electrically-heated  lio.uid  heaters. 
Electric-heating  and  cooking  apparatus. 
Electric-heating  and  cooking  of  fatty  products, 
16.118  Selvatico.     Electric-heating  elements. 

16.125  B.T,-H.Cd.(G.E.  Co.)     Incandescent  lamos, 

16.126  B.T.-H.  Or.  (G.E.  Co.)     Dynamos. 
16,134  Bayer.    Storage  battery  separators. 

16  140  Wrihch  &  Miller.     Electric-heating  apparatus. 

16,154  Withers  (National  Electro  Products,  Ltd.)    Apparatus  for  electrolyzmg  liquid*,. 
June  27,  1919. 

16.165  (Goldstein  &  Levi.    Telephones. 

16.173  Hall,     Switchgear,  &c. 

16,188  WoODBURN.     Electric  welding. 

16,201  Norton.    Operating  mechanism  of  oil-break  switches. 

16.228  Crowther.    Transformers, 

16,230  B,T,-H.  Co.  (G.E.  Co.)     Incandescent  lamps. 

16  232  McCarthy.  Martin  &  Steele.    Electric  welding. 

16'248  British  Westinghouse  Electric  &  Mfg.  Co.  &  Wood.      Electrical  measuring 
instruments. 

16  255  Jensen  &TILNEY.     Electrical  terminals,  &c. 

16.256  Callender's  Cable  &  Construction  Co.  &  Kay.    Fault  tocalismg  for  under- 
ground cables. 

June  28,  1919. 

1 6  268  Tucker.    Composition  for  insulating  and  waterproofing  electrical  elements. 

1 6^302  Campbell,  Gifford  &  Waite.     Electrodes  for  furnaces. 

1 6  306  Senrat.     Grating  for  transmission  of  Morse  characters.  -       -* 

16  310  Montgomery.    Method  of  obtaining  low-voltage  current  from  lighting  circuit. 
June  30.  1919, 

16,353  EFANrEM  C",  &  Owen.    Double-ended  electric  lamp  holders. 

16,373  Kelly,     Appliance  for  inserting  switch,  &c..  in  electric  circuits. 

16  389  Gibbons.     Locking  electrical  switch. 

16,399  General  Electric  Co.  &  Ide.     Holders  for  electric  lam.ps.  sc. 

16^404  HoLSLAG.     Arc  welding,  &c.,  and  electrodes  therefor. 

16.413  Twiss.     Electric  cables  for  power  transmission. 

16  434  Walker.     Electric  contact  devices.  i    »•     • 

16.443  Bochanan-Wollaston.    Instrument  for  signalling  automatically  by  eiectncai 
means. 

16  463  Reckits.    Telephone  transmitters. 

July  2,  1919. 

16  468  Richards.     Means  of  locking  incandescent  lamps  in  holders. 

16  478  McDougald  &  Poyntz.    Wireless  transmitting  and  receiving  apparatus. 

16^491  Marks  (Taft-Pierce  Mfg.,  Co,)    Magnetic  chucks. 

16,510  Twiss.    Clamps  for  supporting  lines  of  wires.  &c. 

16.515  NoDON.     Electro-treatment  of  vegetable  matters. 

16  518  Jones.    Electric  sun  blind. 

16,538  British  Electric  Plant  Co.  &  Maudling.    Dynamos. 

16!566  O'S'JLLivAN.     Electric  illumination  of  dental  mouth  mirrors. 

16  570  Angold.     Automatic  protector  of  cab'e  ends. 

16.600  Siemens  Bros.  &  Co.  &  Pettigrew.    Telephone  exchanges, 

1^  629  Calvert.     Incandescent  lamps. 

July  3.  1919. 

16.630  Low.    Electrically-driven  air  compressors.  . 

16  635  Palmer  &  Richaroson.     Electrical  indicating  devices  for  taxicalK,  ac. 

16,652  Meissner.    Spark-gap  device,  ,-%ni\nu&\ 

16  674  Ford.    Apparatus  for  electric  step-by-step  signalling  systems.     (J///10.  u.o,/ 

16!6S8  Mason.     Electric  switch  for  prevention  of  stealing  of  motor  vehicles. 

16!6S9  Mackie.    Dynamos.  .  .  ._„  „,,._. 

16  691  Erskine-Murray.     Electro-magnetic  wave  transmitting  and  receivmg  systems. 

16.705  I  GRAN  ic  Electric  Co,  &  Wright.    Coil  winding  machines. 

16.712  FuRNivAi.    Microphones  or  telephone  transmitters. 

16  722  Harrisdn  &WA1STELL.    Arclamps. 

July  4.   1919. 

16,728  Graham.  Rickets  &  S^NFTLEBEN.    Signalling  systa 

16.733  NoBBS  &  Railing.     Electrical  cooking  apparatus. 

16.751  O'Brien.     Electric  burglar  alarm. 

16.769  Erskine-Murray.     Radio  navigational  apparatus.  &c 

16  770  Erskine-Murray.  Csowther  &  Robinson.    Radio  navigational  apparatus,  ac 

16771   Erskine-Musray  &  Robinson.     Radio  navigational  apparatus.  &c. 

16'.77S  Automatic  Telephone  Mfg.,  Co.  &  Flynn.    Selective  signalling  systems. 

16.780  Smith.    (Connecting  telegraph  and  telephone  line  wires  to  insulators. 

16786  Mason.     Electricjplug^connectors  for  preventing  theft  of  motor  —'— 
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Commercial   Topics. 


Domestic  Applicationsof  Electricity. 

We  desire  to  draw  speciafattention  to  the  steps  taken  by  the  Jlinistiy 
of  Health  for  converting;  large  houses  in  the  Greater  London  area  into 
flats.  We  hope  that  electrical  contractors,  as  well  as  electric  supply 
authorities,  will  be  ready  to  take  advantage  of  this  house  conversion  work. 
Much  of  it  should  affoid  them  possibilitie.-^  for  lighting  and  cooking  busi- 
ness, whilst  knowledge  of  the  fact  that  electricity  would  be  employed 
should  assist  architects  in  cutting  and  adapting  e.visting  houses. 
»         *         *         * 

Non-Ferrous  Mining. 

The  President  of  the  Board  of  Trade  has  appointed  a  Ueiiartmental 
Committee  to  investigate  and  report  upon  the  present  position  and 
economic  possibilities  of  non-ferrous  mining  in  the  United  Kingdom  and 
to  make  recommendations  as  to  such  Government  action  as  may  be 
expedient.  The  members  of  the  Committee  are:  Mr.  H.  B.  Betterton. 
M.P.  (chainnan),  Mr.  H.  F.  Collins,  Mr.  J.  Harris,  V>i:  F.  H.  Hatch,  Sir 
Lionel  Phillips.  Bart.,  Mr.  R.  A.  Thomas,  and  Mr.  James  Wignall, 
M.P.  The  secretary-  is  Mr,  W.  Palmer.  Gwydyr  House,  Whitehall,  Lon- 
don. S.W.I. 

The  Department  of  Overseas  Trade. 

The  work  of  this  Department  has  been  the  subject  of  much  adverse 
commi-nt  of  late,  and  in  a  letter  to  the  Prime  Mini.ster, Mr.  E.  Manville. 
President  of  the  .Association  of  Chambers  of  Commerce,  states  (on  belialf 
of  the  .Association).  "  we  believe  that  there  is  no  subject  more  important 
to  the  welfare  of  this  countn.-  than  the  development  of  our  overseas 
trade,  and  we  take  this  opportunity  of  impressing  upon  you  our  great 
disappointment  at  the  continued  lack  of  that  Government  .support  which 
is  es.sential  if  this  Department  is  to  be  of  service  to  the  nation.  Further, 
we  consider  that  no  measure  of  real  success  can  be  hoped  for  until  the 
obstructions  which  undoubtedly  exist  in  the  Government  departments 
concerned  are  removed  and   replaced  by  more  whole-hearted  support." 

We  are  afraid  that  the  Foreign  Office  has  not  got  a  proper  appre- 
ciation of  the  importance  of  the  export  trade,  and  we  hope  that  steps 
will  be  taken  to  remove  all  inter-departmental  jealousy  .and  friction  so  as 
toenabl.-^  the  new  Department  to  make  progre<s  wit'i  its  woik. 

British  Industrial  Exhibitions  in  Brazil. 

The  British  Chamber  of  Comni'Tce  of  Sao  Paulo  and  Southern  Brazil 
is  organising  a  series  of  exhibitions  of  British  manufactures.  Each 
exhibition  will  be  devoted  to  one  industry'  and  will  l)e  open  for  three 
months.  Exhibitors  who  desire  to  send  with  their  samples,  catalogues, 
price  list-s.  &c.,  should  note  that  literature  must  be  in  Portuguese, 
weights  and  measures  in  the  metric  system,  and  prices  given  in  Brazilian 
currency.  It  is  also  advisable  that  e.xhibi  tors  should  confine  their  exhibits, 
so  far  as  possible,  to  samples  of  goods  which  they  are  in  a  position  to 
8up7>ly  without  delay.  The  Hi'st  exhibition,  which  opens  on  Sept.  1 
1919,  is  confined  exclusively  to  the  textile  trades,  but  the  second  of  the 
series,  which  should  be  opened  on  or  about  Dec.  1.  1919,  will  be  devoted 
to  the  hardware  and  allied  trades.  The  space  allowable  for  any  single 
manufacturer  is  limited  to  12  square  njetres,  with  a  minimum  of  4  square 
metres.  Details  as  to  methods  of  packing  and  marking,  &c.,  are  con- 
tained in  a  booklet  which  may  lx>  obtaineil  from  the  I)e])artment  of 
Overseas  Trade,  4,  Queen  Anne's  Gate-buildings,  l>ondon.  S.W.  1. 
*         *         *         « 

The  Import  Restrictions. 

Lord  Emmott  his  cciMtributcd  an  important  article  on  this  subject 
to  the  current  number  of  "  Ways  and  Means,"  in  which  he  challenges 
the  legality  of  the  restrictions,  and  gives  an  interesting  account  of  his 
experiences  while  a  member  of  the  Advisory  Committee  on  Import  and 
Export  Restrictions  and  of  the  War  Trade  Department.  The  restrictions 
upon  imports  Ijccame  necessary  owing  to  the  shortage  of  shipping  and  to 
the  necessity  of  maintaining  our  exchanges.  Duringthe  warnoonecared 
to  question  the  legality  of  a  step  which  was  considered  necessary  in  the 
interests  of  the  country.  Nevertheless,  we  have  not  the  slightest  doubt 
that  Lord  Emmott  is  right  in  his  contention  that  the  restrictions  are, 
and  have  been  from  the  outset,  illegal,  for  they  are  based  on  a  section  of 
the  Customs  Consolidation  Act  of  1870,  which  enacts  that  the  "  importa- 
tion ot  arms,  ammunition,  gunpowder  or  any  other  goods  may  be  pro- 
hibited by  Proclamation."  Now,  it  is  an  elementaiy  canon  of  legal 
constniction  that  the  meaning  of  the  phrase  "  or  any  other  goods  "  is 
limited  by  the  jireceding  words,  "arms,  ammunition,  gun|)Owdcr,"  .so 
that  only  arms,  ammunition  or  goods  capabl"  of  being  used  for  naval  or 
military  purposes  can  be  jirohibited.  In  addition,  when  the  Customs 
Consoliflation  Act  was  jiassed  it  was  only  intended  to  confer  powers  for 
controlling  the  movement  of  miltary  or  naval  ston-s.  It  is,  therefore, 
clear  that  the  Government  have  no  legal  sar  cti'm  for  what  they  profess 
to  do,  viz.,  to  prohibit  the  import  of  hundreds  of  articles  !which  do  not 
come  within  the  category  mentioned  alH)ve,  and  we  hope  thatsomeim- 
porting  firm  will  take  measures  to  test  the  legality  of  their  action.  Of 
course,  we  do  rot  desire  to  raise  the  question  of  the  necessity  of  restrict- 
ing imports  ;  we  only  wish  to  deal  with  the  legal  jjosition,  and  we  regret 
that  the  Government  did  not  see  fit  .it  the  f)Utset  to  deal  with  the  matter 
in  a  legitimate  manner.  If  Government  departments  do  not  show 
respect  for  the  law,  it  is  not  suryirising  that  the  workers  and  others  arc 
"not  too  .scrupulous  in  their  obe<lience  to  it. 


Electricity  Supply. 

A  revised  scale  of  charges  has  Ijeen  adopted  by  F.\lkirk  Town  Council 
which  represents  approximately  l.'j  per  cent,  on  the  present  rates. 

Bermomisev  (London)  Borough  Council  has  increased  the  charges 
for  electrical  energy  by  a  further  10  per  cent. 

The  arc  lamps  in  the  E.\lino  main  road  are  to  be  abolished  and  i-watt 
lamps  substituted.     The  change  will  effect  a  saving  of  nearly  £500  a  year. 

R.iTHMiNEs  Urban  Council  has  raised  the  i)rice  of  electric  current 
for  lighting  to  8d.  per  unit. 

It  is  proposed  to  fonn  a  local  company  in  Kilrush  (co.  Clare),  with  a 
capital  of  about  fil^.W!),  for  the  purjjose  of  establishing  electncity  works. 

Mr.  S.  Cameron  Gibson,  electrical  engineer  at  Nuneaton  electricity 
works,  late  Conamander  R.N.V.R.,  has  accepted  the  captaincy  of  the 
local  fire  brigade. 

BLACKrooL  Corporation  has  increased  the  salary  of  the  borough 
electrical  engineer  and  tramways  manager,  Mr.  Chas.  Fumess,  from 
£900  to  £1,L'.^()  per  annum. 

BoDMix  Council  has  given  permission  to  the  Bodmin  Electric  Light 
&  Power  Company  to  use  overhead  wires  and  poles  for  the  distribution 
of  electricity  in  the  district. 

In  consequence  of  the  increase  in  the  price  of  coal,  Bolton  Electricity 
(-'ommittee  have  raised  the  price  of  electric  current  to  all  consumers 
by  0-2d   per  unit. 

Carmarthen  Electric  Supply  Company  has  asked  the  Board  of  Trade 
to  allow  an  increase  in  the  maximum  charge  for  electric  energy  from  7d. 
to  lOd.  per  unit. 

The  Lighting  Committee  of  the  Islington  (London)  Borough  Council 
recommend  a  further  increase  in  the  charges  of  electricity  owing  to  the 
recent  increase  in  the  cost  of  coal. 

The  Stbvthclyde  Electricity  Sijfply  Company'  has  increased  its 
charges  for  electric  current  by  a  further  15  per  cent,  from  Sept.  30, 
making  a  total  increase  on  pre-war  rates  of  30  per  cent. 

Jlr.  Bridgeman  stated  in  the  House  of  Commons  on  Monday  that 
only  7  million  tons  of  coal  were  used  by  electricity  works  in  1917 
out  of  the  183  million  tons  of  coal  available  for  home  consumption. 

Clacton  Electricity  Committee  has  fixed  the  charge  of  current  for 
public  lighting  at  6d.  per  unit,  and  the  contract  repair  of  the  battery  at 
the  electricity  works  has  been  placed  with  the  D   P.  Battery  Comjiany. 

Cannock  Urban  Council,  which  possesses  a  provisional  order,  will 
consider  at  an  early  date  the  matter  of  jiroviding  electric  su])ply  for  the 
district.  Walsall  Corporation  is  also  desirous  of  securing  powers  to 
give  a  supply  in  Cannock,  including  power  to  one  of  the  collieries. 

Application  has  been  made  to  the  Board  of  Trade  by  the  CiiABiNa 
Cross,  West  End  &  City  Electric  Supply'  Company  to  ])ennit  an 
increase  in  the  maximum  price  of  electricity  from  6<l.  to  8d.  ])cr  unit. 

A  motor-car  and  two  motor  bicycles  with  sidecars  are  being  purcha.sed 
for  the  ActRiNGTON  electricity  department.  The  chairman  of  the  com- 
mittee (Councillor  Higham)  states  that,  owing  to  the  cost  of  labour,  it 
was  not  economical  for  workmen  to  walk  or  even  to  wait  for  tramcars. 

AccRixoTON  Electricity  Committee  has  received  sanction  to  a  loan 
of  £10,000  for  mains  and  feeders  and  £5,000  for  tran.sformers.  The 
Ministri'  has  approved  of  the  scheme  for  new  generating  plant  up  to  an 
expenditure  of  £70,000,  but  formal  sanction  has  been  defcrrcil  until 
tenders  have  been  obtained. 

Owing  to  the  6s.  increase  in  the  price  of  coal,  Dundee  Electricity  Com- 
mittee has  made  a  further  increase  of  10  per  cent,  in  the  price  of  electric 
current.  The  cost  of  coal  has  increased  from  12s.  6d.  per  ton  in  1914 
to  £1  8s.  6d.  per  ton  at  present  time,  but  the  heat  value  of  the  coal  has 
recently  gone  down  by  about  13  per  cent. 

The  Board  of  Trade  have  notified  the  Crompt<m,  Royton  and  Lees 
Urban  Councils,  who  applied  for  an  order  to  enable  Oldham  Corporation 
to  supply  current  to  the  districts,  that  they  are  not  (jrepared  to  entertain 
the  application  pending  the  decision  of  Parliament  in  regard  to  the 
Electricity  (Supply)  Bill. 

Armagh  Urban  Council  are  inviting  i)lans  and  estimates  fur  jin  electric 
supply  scheme  for  the  district.  A  jjrize  of  £20  will  be  paid  by  the 
(Council  to  the  Engineer  who  submits  the  most  suitable  scheuu',  and 
should  the  in.stallation  be  proceeded  with  within  two  years,  the  prize- 
winner will  be  appointed  engineer.  Plans  are  to  be  .sent  to  the  Town 
Clerk  by  Sept.  1. 

Douglas  Corporatiipo  and  a  private  com  puny  recently  asked  the  Manx 
Legislative  Council  for  authority  to  sup[)ly  electricity  for  power  and 
lighting,  but  it  was  suggested  that  current  should  be  obtained  from  the 
Manx  Electric  Railway  Company's  station  and  that  the  promoters 
should  confine  themselves  to  the  work  of  distribution.  The  ('ouncil 
had  decided,  after  consideration  of  a  lepoitby  .Mr.  Dykos  (Messrs.  Kand- 
cock,  Dyke-.  &  Trotter),  to  adoi)t  the  princip'e  of  a  municipal  con- 
trolled supply,  bit  the  Tynwald  hayo  now  sanctioned  the  Douglas 
Electric  Company's  fchene. 

The  accounts  of  the  Burton-on-Trent  electricity  department  for 
the  year  ended  March  31.  1919,  show  income  £34, Oo.")  (((inipared  with 
£27,203  in  previous  year),  gro.ss  profit  was  £13.497  (£1I.I0S),  interest 
requirefl  £3,0.53  (£2,751),  repayment  of  loans  £3,722  (£3,723),  and  the 
net  surplus  was  £5,258  (£3,313),  the  highest  on  record.  Cost  per  unit 
sold  was  I054d.  (0-857d.),  or  l-473d.  (l-304d.),  including  interest  and 
repayment  of  loans.  Units  sold  were  4,837.740  (4,394,909).  Load 
factor  was  2(i"3  (25)  p<T  cent. 
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The  City  electrical  engineer  (Major  H.  Richardson)  has  informed 
IDuNDEE  Electricity  Committee  that  the  constantly  rising  price  of  coal 
made  the  question  of  the  definite  settlement  of  the  advisability  of  using 
the  Tummel  Valley  water  power  imperative.  The  cost  of  the  scheme 
would  amount  to  a  million  sterling  at  least.  The  Committee  has,  there- 
fore, asked  for  an  interim  report  from  Major  Richardson,  and  a  sub- 
committee is  to  suggest  the  names  of  exjierts  who  might  be  consulted  in 
^he  event  of  the  scheme  being  proceeded  with. 

In  a  report  to  the  Hull  Electricity  Committee  by  the  acting  city 
electrical  engineer  (Mr.  J.  F.  Magoris)  on  the  effect  of  the  recent  increase 
of  6s.  per  ton  in  the  price  of  coal, it  is  stated  that  the  increase  will  neces- 
sitate an  extra  annual  expenditure  of  some  £17,000.  In  addition,  the 
47-hour  week  and  other  awards  will  require  a  further  outlay  per  annum 
of  some  £5,000,  contingencies  in  the  nature  of  extra  expenditure  due  to 
the  present  coal  strike  represent  at  a  minimum  £1,5G5,  leaving  an  extra 
charge  to  be  covered  at  the  rate  of  some  £23,539.  After  making  due 
provision  for  the  extra  revenue  as  the  result  of  coal  clauses,  it  will  be 
necessary  to  increase  the  tariff  by  not  less  than  Id.  per  unit  for  fiat  rate 
lighting,  and  an  additional  increase  of  32J  per  cent,  on  all  other  units. 
The  total  increases  above  pre-war  tariffs  under  this  arrangement  become 
for  flat  rate  lighting  2JiI  (68  per  cent.),  and  for  other  pui-poses,  100  per 
cent.  The  increases  to  date  in  cost  of  commodities  used  by  the  depart- 
ment are  :  Coal,  190  per  cent.  ;  labour,  150  per  cent.  ;  materials,  150 
to  200  per  cent.  In  spite  of  the  large  increase  in  the  number  of  con- 
nections, for  power  particularly,  which  have  been  made  recently,  their 
effect  has  to  a  considerable  extent  lieen  nullified  by  the  eight  hours'  day, 
and  the  other  situations  which  have  arisen,  so  that  the  outputat  present 
is  10  per  cent,  below  that  of  the  corresponding  period  of  last  year.  The 
increases  of  tariff  will  come  into  fortfe  as  from  the  next  periodical 
readings  of  the  meters. 

A  demand  for  a  large  supply  to  Melton  District  will  be  afforded,  subject 
"to  an  agreement  for  a  term  of  years  and  to  the  Coqjoration  obtaining  the 
necessary  Board  of  Trade  or  other  Order  and  the  sanction  of  the  Ministry 
of  Health  to  the  borrowing  of  the  necessary  monies.  It  is  also  proposed 
to  supply  the  Tuberculosis  Hospital,  Cottingham,  and  application  has 
been  made  for  sanction  to  borrow  £(i,000,  the  estimated  cost  of  the  over- 
head equipment  and  transformers.  An  order  to  be  placed  with  Messrs. 
Siemens  Bros,  for  carrying  out  the  work  on  the  basis  of  time  and  material 
plus  percentage  addition.  The  minimum  annual  revenue  from  the  line 
for  the  first  five  years  is  not  less  than  £l.:!(lll. 

£lectric   Traction. 

Hackkey  (London)  Borough  Council  has  decided  to  purchase  four 
■electric  vehicles,  at  a  cost  of  £7.300. 

Coventry  Tramways  Committee  jjroposes  to  apply  for  Parliamentaiy 
powers  to  extend  the  municipal  tramway  system. 

Derby  Tramway  Committee  has  decided  to  purchase  four  new  tram- 
•cars  at  an  estimated  cost  of  £7,290. 

H.tLiFAX  Tramways  Committee  recommends  the  construction  of 
tramways  to  Stainland. 

Ipswich  Corporation  has  decided  to  improve  the  tramway  service  by 
doubling  certain  sections  of  the  track  and  re-laying  other  sections. 

The  London  General  Omxibus  Co.,  is  introducing  a  new  and  larper 
type  of  motor  omnibus,  with  wider  platfoims  and  improved  stairs.  The 
omnilus  will  be  lighted  electrically  and  there  is  an  electric  bell  for 
stopping. 

York  Corporation  has  asked  the  Board  of  Trade  for  increased  borrow- 
ing powers  under  the  Light  Railways  Order,  including  £10,000  for 
additional  tramcars  and  some  £6,000  for  overhead  work,  &c. 

Edinburgh  Corporation  ha.=  decided  to  ajjply  for  authority  to  con- 
stnict  tramway  extensions  and  for  power  to  run  motor  omnibuses  on  any 
Toute  within  five  miles  of  the  city  boundary. 

In  order  to  improve  the  Brighton  tramway  track  it  will  be  necessary 
to  spend  £10,000  per  annum  for  the  next  seven  years,  in  addition  to  the 
whole  of  the  present  reserve  and  renewals  fund,  now  standing  at  £22,533. 

Lanarkshire  County  Council  obtained  powers  in  1912  to  purchase  the 
local  tramways,  and  thcy  have  asked  the  Lanarkshire  Tramways  Com- 
pany to  state  the  price  at  which  they  would  sell  their  undertaking. 

The  strike  of  the  Liverpool  tramway  employees  terminated  on 
Saturday,  and  the  service  was  resumed  on  Simday.  The  questions  of 
wages  and  hours  are  to  be  considered  at  a  meeting  of  the  Tramways 
Committee  on  the  29th  inst.,  and  in  the  meantime  the  men  have  agreed 
'to  go  back  to  work. 

Cilasgow  Tr.imways  Committee  recommend  the  promotion  of  Mr 
Lachlan  M'Kinnon,  present  traffic  superintendent,  to  the  position  of 
ilr|iuty  general  manager,  at  a  salaiy  of  £1,000  ])er  annum.  vSilver  badges 
have  b^en  presented  to  99  men  of  the  uniformed  staff  who  have  completed 
-5  years"  .service  in  the  Glasgow  Corporation  Tramways  Department. 

The  accounts  cf  the  Brighton  tramways  department  for  the  year 
endnd  March  31,  1919,  show  revenue  £86,988  (compared  with  £80,222  in 
previous  year),  gross  profit  £21,912  (£32,214),  and  after  jjroviding  for 
interest,  sinking  fund,  &c..  the  net  balance  was  £5,092  (£15,427).  Re- 
Venus  per  car-mile  was  2l'9.>d.  (16-71d.).  Pas.sengers  carried  were 
18,498,267  (16,942,512)  and  car-miles  run  951,072  (1,152,006) 

Out  of  a  total  of  1.130  women  and  girls  employed  by  the  Manchester 
Tramways  Department  during  the  war  only  24  women  conductors  now 
remain  on  the  books  and.  in  addition,  there  are  about  a  dozen  trolley 
girls.  It  is  expected  that  all  women  labour  will  be  dispensed  with  in  a 
fortnight.  Similar  reports  are  currcnt  from  many  municipal  aivas  in 
•Xancashire. 


Miscellaneoas. 

A  Co.M.MERCiAL  RADIO-TELEGRAPH  SERVICE  has  been  established 
between  Canada  and  the  Bermudas. 

The  Council  of  the  City  and  Guilds  of  London  Ikstitute  have 
awarded  diplomas  of  "  Associate  "  to  the  following  students  who  com- 
pleted a  full  course  of  instruction  in  engineering  at  the  close  of  the  recent 
.session  :  J.  de  Aguiar,  R.  H.  Barfield,  J.  A.  A.  Best,  C.  Grad,  A.  G. 
Griffith,  T.  J.  Griffiths,  F.  St.  A.  Hartley,  G.  H.  HopeweU,  E.  W.  A. 
Janmoulle  (Siemens  Medal),  A.  D.  de  Lemos,  K.  P.  P.  .Mcnon,  R.  B. 
McC.  Potter,  J.  H.  Reyner  (Henrici  Medal),  C.  J.  H.  Trutch.  S.  Vaughan, 
A.  C.  Warren  (Henrici  Medal),  H.  C.  Wilkinson,  E.  W.  Workman,  and 
R.  G.  P.  Wyatt  (Bramwell  Medal). 

A  Conference  was  held  on  Saturday  at  the  Ministry  of  Health  between 
Dr.  Addison  and  the  Lonion  Housing  Board  (Sir  Tudor  Walters.  Sir 
Kiiigsloy  Wood,  and  Mr.  Strauss,  and  the  Mayors  and  Town  Clerks  of  the 
JIetroi)olitan  Borough  Councils)  for  the  purpose  of  adopting  special 
measures  for  the  conversion  of  houses  into  working-class  flats. 
The  Minister  put  before  the  Conference  a  number  of  proposals  for  ex- 
pediting measures  and  for  taking  special  action  so  as  to  secure  as  much 
additional  accommodation  as  possible  before  the  winter.  The  pro- 
posals, which  provide  for  the  fullest  co-operation  between  the  Ministry 
and  the  Borough  Councils,  were  warmly  received  by  the  meeting,  and 
steps  have  been  taken  to  put  them  into  immediate  operation. 

In  the  report  of  the  Committee  a])pointed  by  the  Newspaper  Con- 
ference and  the  Empire  Press  Uniim.  suggestions  are  made  for  the 
organisation  of  a  Commercial  C'able  Service.  Steps  should  be  taken 
to  improve  the  existing  cable  services  by  reducing  the  length  of  Govern- 
ment messages  and  otherwise  relieving  the  congestion  on  the  wires. 
Every  possible  assistance  should  be  given  by  the  Ciovemment  to  cable 
companies  to  enable  them  to  repair  their  lines.  An  adequate  system  of 
wireless  should  be  established  as  soon  as  possible.  A  second  submarine 
cable  should  be  laid  without  delay  as  part  of  the  All-Red  Route  from 
Bamfield  to  Norfolk  Island,  and  certainly  in  the  first  instance  from 
Bamfield  to  Fanning  Island.  Subventions  should  be  granted  to  reduce 
rates,  the  deferred  Press  rate  should  be  resumed,  &c. 

Imports. — The  following  are  official  values  of  electrical  machinery, 
material  and  apparatus  imported  into  this  country  (a)  during  June, 
1919,  and  (6)  the  aggregate  figures  from  Jan.  1  to  June  30.  with  increase 
or  decrease  compared  with  corresponding  periods  of  1918  : — 

Electrical  machineiy,  (a)  £51,755  (increase  £11,266),  (fc)  £288,059  (de- 
crease £120,153)  ;  including  generators  and  motors  other  than  for 
.leroplanes,  motor  cars  and  cycles,  (n)  £20,339)  increase  £14.222),  (6) 
£115.245  (increase  £48,280);    and  electricp,!  machineiy  unenumerated, 

(a)  £31,416  (decrease  £2,956),  {h)  £172,814  (decrease  £168.433) ;  tele- 
graph and  telephone  cables  other  than  .submarine,  (o)  £475  (increase 
£475).  {b)  £7,853  (increase  £6.007)  ;  telegraph  and  telephone  apparatus, 
(«)  £37,711  (increase  £28.743),  (h)  £135,600  (increase  £111,937);  other 
electrical  wires  and  cables,  rubber  insulated,  (n)  nil  (decrease  £55), 
(6)  £2,966  (increase  £2.309) ;  with  other  insulations,  (a)  nil  (decrease 
£272).  (h)  £9,003  (increase  £8,276)  ;  carbons,  (a)  £1.171  (decrease  £2,247), 

(b)  £14,084  (decrease  £8,418) ;  glow  lamps,  (a)  £15.798  (increase  £4,045), 
(A)  £205,296  (increase  £141,572)  ;  parts  of  arc  lamps  and  searchlights 
(other  than  carbons),  (a)  £3,197  (decrease  £438).  (fc)  £36.604  (decrease 
£6,435) ;  primary  and  secondaiy  batteries,  (n)  £7.049  (increase  £2,854), 
(b)  £25.380  (decrease  £67,083)";  meters  and  measuring  instruments, 
(n)  £2,035  (decrease  £305),  (6)  £19,2.55  (increase  £11,408) ;  switchboards, 
(n)  nil,  {h)  £256  (increase  £690) ;  electrical  goods  and  apparatus  un- 
enumerated, ((()  £8,916  (decrease  £72,270),  (fc)  £209.150  (decrease 
£48.883).  Total  of  electrical  goods  and  apparatus  other  than  machinery 
and  uninsulated  wire,  (a)  £76,352  (decrease  £39,470),  (t)  £666,147  (in- 
crease £151,380). 

Exports. — The  exports  of  electrical  machinerj',  material.  &c.,  (o) 
during  June,  1919,  and  (fc)  from  Jan.  1  to  June  30,  with  increase  or  de- 
crease compared  with  corresponding  periods  of  1918.  were  as  follows  : — 

Electrical  machinery,  (o)  £125,371  (increase  £10,832).  (6)  £627,514 
(increase  £79.106);  including  railway  and  tramway  motors,  (ii)  £1,494 
(decrease  £3.528).  (h)  £24.873  (increase  £4,771);  other  srenei-ators  and 
motors,  except  for  aeroplanes,  motor  cars  and  cycles,  (a)  £80,605  (increase 
£7,476).  {b)  £359.709  (increase  £32.676)  ;  and  electrical  machinery-  unenu- 
merated. (n)  £43.272  (increase  £6.884).  (6)  £242.932  (increase  £41,659); 
telegraph  iin<l  telephone  cables,  submarine,  («)  £38,990  (increase  £21,790), 
{b)  £242,063  (decrease  £100,168)  ;  other  than  submarine,  (a)  £46.581  (in- 
crease £7.331).  (6)  £175.259  (increase  £36.819) ;  telegraph  and  telephone 
apparatus,  {a)  £30,318  (increase  £16,519),  (b)  £156.629  (increase  £56,517) 
other  electrical  wires  and  cables,  rubber  insulated,  (o)  £96,028  (increase 
£89,366),  (ft)  £288,491  (incit>a.se  £254,968) ;  with  other  insulation,  (o) 
£104.030  (increase  £99..506),  (ft)  £324.967  (increase  £288.243) :  carbons, 
(n)  £285  (decrease  £224),  (ft)  £3,437  (increase  £408) :  glow  lamps,  (a) 
£17.111  (incrt^ase  £10.838),  (6)  £66.628  (increase  £24.452) :  arc  lamps  and 
searchlights,  (n)  £163  (decrease  £1,389).  (ft)  £6..">.">2  (decrease  £5,177) ; 
parts  of  arc  lamps  and  searchlights  (other  than  carbons),  («)  £350  (de- 
crease £1,465),  (ft)  £7,311  (decrease  £3.419);  primary  and  secondary 
batteries,  (o)  £33.675  (increase  £24.191).  (ft)  £241.425  (increase  £188,832)  ; 
meters  and  measuring  instniracnts.  [a)  £11. .553  (increase  £1.194),  (6) 
£95.725  (increase  £36.193);  transfonners.  (n)  £3.012  (decrease  £1.000), 
(ft)  £21, .581  (inci-ea.se  £7,046);  switchboards,  (a)  £3.196  (increase  £208), 
(ft)  £17.005  (decrea.se  £627);  electrical  goods  and  apparatus  unenu- 
merated. (o)  £107.452  (increase  £73.885).  [h]  £531.426  (increase  £318.937). 
Total  of  electrical  goods  and  apparatus.  ,.ther  than  machinery,  (a) 
£492.744  (increase  £340,750).  (ft)  £2.178,499  (increase  £1.103.024). 
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Imperial   and  Foreign  Notes. 

The  Acting  Governor  of  Cyprus  has  granteil  a  trading  charter  to 
Limasol  Electric  Light  Company. 

The  Winnij)eg  River  Power  Company  has  commenced  work  in  connec- 
tion with  the  construction  of  a  big  power  plant  at  Lac  du  Bonnet  Falls, 
on  the  Winnipeg  River,  75  miles  north-east  of  Winnipeg.  The  ultimate 
capacity  will  be  six  units  of  28,000  h.p.,  and  the  project,  which  will  be 
completed  in  three  years,  will  cost  about  £1,400,000. 

The  accounts  of  Lauxceston  (Tasmania)  electric  light  and  power 
undertaking  for  the  year  ended  June  30, 1918,  show  total  revenue  £25,447 
(acainst  £23,957  in  previous  vear),  gross  profit  £13.962  (£12.678),  and 
ne"t  profit  £4.086  (£3,048).  Units  generated  were  4,170.700  (3,943.450) 
and  sold  3.323.695  (3,129,988).  Load  factor  was  33-82  (33-57)  per  cent. 
The  revenue  of  the  tramwavs  department  was  £25.064  (£23,139),  gross 
profit  was  £3.751  (£5.624).  "and  the  net  result  was  a  deficit  of  £1,283 
(compared  with  a  profit  of  £632).  Passengers  carried  -were  3,011,764 
(2,733.539),  and  car-miles  nin  393,320  (390,038).  Traffic  revenue  per 
car-mile  was  15-248d.  (1416Sd.). 

It  is  announced  that  an  American  syndicate  has  been  formed  to  lay  a 
SrsjiABrNE  Cable  between  America  and  Norway.  There  is  also  a 
project  for  laying  a  submarine  cable  in  the  Pacific  between  Japan  and 
the  United  States. 

The  Board  of  Trade  announce  that  the  Supreme  Economic  Council 
in  Paris  have  decided  to  withdraw  the  Relief  Mission  in  Septemlier. 
Traders  should,  therefore,  make  their  own  arrangements  for  forwarding 
goods  to  Poland,  although  for  the  time  being  they  may  continue  to  con- 
sign them  to  the  British  Relief  Administr.ition  at  Danzic. 

In  the  "  Bulletin  "  of  the  British  Chamber  of  Commerce  in  Brazil  it  is 
stated  that  the  Brazilian  Government  have  asked  the  sanction  of  Con- 
gress to  invite  tenders  for  the  Electrification  of  the  main  line  of  the 
Central  Rail-way  from  the  Central  .Station  to  Bana  do  Piraliy,  in- 
cluding the  ascent  of  the  Serra,  and  also  of  the  suburban  lines  serving 
Rio  de  Janeiro  It  is  considered  urgently  necessary  in  view  of  the 
growth  of  the  city  that  a  greater  and  more  rapid  railway  service  be  pro- 
-vided  at  low  rates.  The  cost  of  electrification  is  estimated  at  5,593 
contos  (£.340,000),  and  that  of  rolUng  stock,  power  stations,  &c.,  at 
17,230  contos  (£1,050,000). 

According  to  a  report  from  H.M.  Minister  at  Stockliolm,  the  Swedish 
Railw-ay  Administration  is  making  preparations  for  the  electrification 
of  the  Stockholm  and  Gothenburg  Railwaj',  and  a  Bill  providing  for  a 
grant  for  this  purpose  is  to  be  laid  before  the  Riksdag  next  session. 

The  power  recjuired  for  the  electrification  (30.000  k.w.)  will  be  obtained 
from  the  Trollhattan  and  Motalastrom  Falls — about  15,000  k.w.  from  each: 
about  14  transformer  stations  will  be  erected  along  the  railway.  The  cost 
of  the  electrification  is  estimated  at  about  90  million  kroner,  but  the 
real  cvpenditure  is  estimated  at  about  60  million  kronor.  The  work  will 
be  commenced  next  year  provided  the  necessary  grants  are  made  by  the 
Riksdag.  The  present  stations  will  be  retained,  and  the  ordinary  rail- 
way personnel  will  be  eked  out  with  persons  specially  trained  in  electric 
traffic.  The  journey  between  Stockholm  and  Gothenburg,  which  now 
takes  about  11  hours,  should,  after  the  electrification,  be  performed  in 
less  than  six  hours. 

Appointments  Vacant  and  Filled. 

Sunderland  Electricity  Ccjuiniittee  require  a  chief  clerk  in  the  elec- 
tricity department.     Applications  to  the  Town  Clerk  by  Aug.  21. 

A  lecturer  in  electrical  engineering  is  required  for  the  Woolwich 
Polytechnic.     Salarj'  £315,  rising  to  £490  per  annum. 

Dr.  S.  Smiles,  O.B.E.,  F.R.S.,  has  been  appointed  to  the  chair  of 
organic  chemistn,'  at  Armstrong  College,  Newcastle-on-TjTie. 

An  assistant  lecturer  and  demonstrator  in  physics  is  wanted  for  the 
University  of   Liverpool.     Applications   to   the   Registrar   by   Sept.    1 

A  lecturer  in  physics  is  required  at  the  Wigan  District  Engineering. 
and  Mining  Technical  College.  Salary  £300.  Applications  to  the  Prin- 
cipal by  Aug.  25. 

Lecturers  in  electrical  and  mechanical  engineering  and  mathematics 
are  required  at  the  Technical  College.  Loughborough.  Salary  £300- 
£25-£35(J.     Applications  to  the  Principal  by  Aug.  27. 

Chesterfield  Corporation  require  a  general  manager  of  their  elec- 
tricity and  tramways  undertakings.  Salary  £600  per  annum.  Applica- 
tions to  the  Town  Clerk  by  Aug.  23. 

A  demonstrator  is  required  for  the  electrical  engineering  laboratories 
of  the  City  and  Guilds  Technical  College,  Leonard-street,  Finsbury,  E.(;. 
Applications  to  Prof.  Eccles  by  Aug.  31. 

A  telegraph  and  telephone  construction  foreman  is  required  for  the 
Government  of  Ceylon.  Salary  £300 — £2.5 — £400.  Applications  to  the 
Crown  Agents  for  the  Colonies,  4,  Millbank,  I.«ndon,  S.W.  1. 

Applications  are  invited  for  the  University  Professorship  of  Physics 
in  the  Benares  Hindu  University.  Salary  Rs.  500-50-750.  Applica- 
tions to  the  Pro-Vicc-Chancellor,  Benares,  India,  by  Oct.  15. 

The  Council  of  Armstrong  College,  Newcastle-on-TjTic,  invites  applica- 
tions for  the  post  of  professor  of  experimental  physics.  Salary  £600, 
rising  by  biennial  increments  of  £50  to  £800  per  annum.  Applications 
to  the  .Secretary  by  Aug.  30. 

A  demonstrator  in  physics  is  required  at  the  Municipal  Technical 
Institute,  West  Ham.  Salary  £150,  rising  by  annual  increments  of 
£10  to  £180  per  annum.  Applications  to  the  Principal,  Romford-road, 
Stratford,  E.  15,  by  August  24. 


It  is  proposed  to  make  an  appointment  to  the  Chair  of  Electro- 
technical  surveying  in  the  Lwow  Polytechnic  High  School  and  apphca- 
tions  will  be  received  until  the  end  of  September.  The  professor  will 
take  charge  of  an  electro-technical  laboratory  and  give  a  course  of 
lectures  on  surveying  methods.  Applications  to  the  Rector  of  the 
Polytechnic  High  School,  Lwow,  Poland. 

Bradford  Education  Committee  has  selected  Mr.  W.  H.  N.  James, 
A.R.C.Sc,  for  the  position  of  head  of  the  electrical  engineering  depart- 
ment of  the  Bradford  Technical  College,  at  £500  per  annum  and  bonus. 

Mr.  James  Dobson,  general  manager  of  the  Gravesend  and  Northfleet 
Tramways,  has  been  appointed  general  manager  of  the  Southampton 
Corporation  Tramways,  in  place  of  Mr  W.  T.  Robson,  who  recently 
resigned  on  account  of  ill-health. 

Mr.  J.  A.  B.  Horsley.  A.M.I.E.E.,  has  been  appointed  an  electrical 
inspector  of  mines  under  the  Coal  Mines  Act,  and  an  inspector  of  factories 
and  workshops  for  the  purposes  of  the  Factories  and  Workshops  Act, 
1901 

Mr.  J.  Williams  has  resigned  his  position  as  chemist  and  superintendent 
of  the  Testing  Department  of  the  Yorkshire  Electric  Power  Company, 
a  post  he  has  occupied  for  the  last  six  years,  and  has  been  appointed 
technical  assistant  to  the  Borough  Electrical  Engineer,  Salford.  Previous 
to  this,  Mr.  Williams  was  assistant  engineer  in  the  operation  depart- 
ment of  the  Company  for  IJ  years. 

Tenders  Invited  and  Accepted. 

Motherwell  Council  require  tenders  lor  electric  lighting  work  in 
connection  with  the  North  Ledge  portion  of  their  housing  scheme. 
Particulars  from  the  Burgh  Surveyor. 

Eccles  Electricity  Committee  invite  tenders  for  the  supply  of  three 
500  k.v.a.  three-phase  transformers.  Specifications  from  the  Borough 
Electrical  Engineer,  and  tenders  to  the  Town  Clerk  by  Aug.  25. 

Stirling  Council  require  tenders  by  Aug.  22  for  electrician's  work  in 
connection  with  the  erection  of  40  houses  comprised  in  their  Sliiphaugh 
housing  scheme.     Specifications  from  the  Burgh  Engineer. 

Athy  Urban  Council  invites  tenders  by  Aug.  18  for  public  electric 
lighting  for  three  ysars.  About  .50  lamps  will  be  required,  and  permis- 
sion will  be  given  for  the  use  of  overhead  wires  and  poles. 

Edinburgh  Corporation  invite  tenders  for  three  10,000  k.w.  turbo- 
alternators  and  six  water-tube  boilers.  Specifications  from  the  engineer 
(Mr.  F.  Newington),  Dewar-place,  and  specifications  and  drawings  may 
be  seen  at  the  oflSce  of  Sir  Alex.  B.  W.  Kennedy,  17,  Victoria-street, 
London,  S.W.     Tenders  to  the  Town  Clerk  by  Sept.  11. 

Ay'LESBUBY  Council  have  placed  an  order  with  Johnson  &  PhiUips 
for  the  supply  of  cable. 

St.  Pancras  (London)  Electricity  Committee  has  placed  an  order 
with  .Strachan  &  Hensliaw  for  an  extension  of  the  ash  and  coal-handling 
plant  at  King's-road  station,  at  £1,900. 

Blackburn  Corporation  have  been  authorised  to  accept  the  tender  of 
the  English  Electric  Company  for  the  equipment  of  a  new  generating 
station  at  Whiebirk,  at  a  cost  of  about  £270,000. 

Grimsby'  Corporation  has  accepted  the  tender  of  the  Kennicott  Water 
Softening  Company  for  water-softening  plant  and  a  fire  tank  ;  and  that 
of  the  British  Electric  Plant  Company  for  an  electric  pump. 

Heywood  Coqioration  have  placed  orders  with  Bruce  Peebles  & 
Company  for  a  400  kw.  motor  converter,  switchgear,  &c.,  and  with  the 
Macintosh  Cable  Company  for  e.h.t.  and  l.t.  cables. 

Hull  Electricity  Conmiittee  has  accepted  the  tender  of  the  Stirling 
Boiler  Company  for  a  boiler,  and  that  of  the  Erith  Engineering  Company 
for  a  stoker.  The  annual  ccmtract  for  oils  has  been  secured  by  Messrs. 
Alan  Thelwell  &  Son. 

AccEiNGTON  Corporation  have  accepted  the  tender  of  Messrs.  W.  T. 
Glover  &  Company  for  the  supply  of  5,400  yds.  of  cable,  at  £4,000  12s.  8d.j 
that  of  the  British  Thomson -Houston  Company  for  a  turbo-generator,  at 
£24,000  ;  and  that  of  Hick.  Hargreaves  &  Company  for  a  condcn.ser,  at 
£7,800,  and  air  filter  at  £586. 

The  following  tenders  were  accepted  by  the  British  Government 
Departments  during  June  :  Minisin/  of  Munitions. — Johnson  & 
Phillips,  switchgear.  Crown  Aqmln  for  the  'Co?on(>«.— Siemens  Bros.  & 
Company,  batterj'  material  ;  ('<mnol!y  Bros.,  cable  ;  ('hloride  Electrical 
Storage  Company,  Lux  cells  and  electric  lighting  matfrials  ;  Automatic 
Telephone  Mfg.  Company,  telegraph  apparatus  ;  British  L.M.  Ericsson 
Mfg.  Co.,  telephones.  India  OJjtce.—'W.  T.  Glover  &  Co.,  cable; 
General  Electric  Company,  Carsak  elements  ;  Chloride  Electrical  Storage 
Company,  cells;  Lancashire  Dj-namo  Company,  generating  plant; 
General  Electric  Company  and  Sherwood  &  Company,  lamps  ;  Peel- 
Conner  Telclihone  Works  and  Automatic  Telejihone  Mfg.  Company, 
telephones.  Posl  Ojpc".— Siemens  Bros.  &  Company,  telegraph  and 
t'-lejilione  apparatus;  Automatic  Telephone  Mfg.  Company.  British 
L.  M.  Ericsson  -Mfg.  Company,  North  British  Rubber  Company.  Pcel- 
Conner  Telephone  Worlcs,  Phoenix  Telephone  &  Electric  Works  and 
Western  Electric  Company,  telephone  a]iparatus  ,  British  Insulated  & 
Helsby  Cables,  Fuller's  United  Electric  Works,  .Johnson  &  Phillips, 
London  Electric  Wire  Company  &  Smiths,  New  Gutta  Percha  Company,. 
Siemens  Bros.  &  Company,  H.  W.  Smith  &  Company,  Union  Cable  Com- 
pany and  Western  Electric  Company,  telcgrajjh  and  telephone  cables  j 
Siemens  Bros.  &,  Company,  zinc  rods  ;  Western  Electric  Company, 
fl.imeproof  wires.  II. M.  Offic-.  of  iror^<.— Johnson  &  Langley,  elcctno 
crane,  ic. 
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Business  Items. 

The  Sdentific,  Glassware  and  Potash  Production  Branch  of  tlic  Board 

of  Trade  has  removed  to  7,  Seamore-place,  London,  W.l. 

Messrs.  C.  F.  Casella  &  Company  have  removed  their  factory  to  Wal- 

thamstow,  and  have  opened  otKces  at  49  &  50, Parliament-street,  S.W.I, 

to  which  address  correspondence  should  Ije  sent. 

Ex-Capt.   W.   Palmer  and  ex-Sergt.   J.   E.   Riiley  have  commenced 

business  as  electricians,  under  the  style  of  Palmer,  Kiley  &  Company,  at 

Market-chambers,  Blackburn-road,  Accrington. 

Anumberof  electric  generators  and  motors,  a.c.  and  d.c,  with  starters 

and  pulleys,  are  offered  for  sale  by  Mr.  H.  Ryan,  121,  Middlesex-street, 

London,  E.  1. 

By  order  of  the  Ministry  of  Munitions  an  important  sale  of  electrical 

plant  and  equipment  and  stores  will  take  place  on  Aug.  25,  26,  27  and  28, 

at  H.M.  Factory,  Oldbury,  near  Birmingham.     Catalogues  and  further 

particulars  from  the  Auctioneers  (Messrs.  A.  R.  Collins  &  Company),  1, 

Newhall -street,  Binningham. 
The  Optical  Pyrometer   Syndicate  has  issued  a  pamphlet  which  gives 

some  particulars  of  the  "  Wedge  "  pyrometer.     It  is  claimed  that  it  is 

the  only  practical  pyrometer  which  makes  use  of  the  principle  of  the 

absorption  of  light  in  reading  temperature.     The  light  emitted  by  the 

heated  body  is  absorbed  by  a  special  prism  and  the  temperature  is  read 

at  the  extinction  point. 

Messrs.  C.  A.  Vandervell  &  Company,  Ltd.,  of  Acton,  have  i.ssued  a 

new  edition   of   their   booklet   "  Running   Instructions  for  the   C.A.V. 
Dynamo   Car   Lighting  and   Starting   System."     The   booklet  runs   to 

40  pages  and  apart  from  the  clearly  written  instructions  as  to  the  lighting 
equipment,  the  location  of  faults,  the  treatment  of  the  battery,  care  of 

the  head  lamps,  starters,  &c.,  it  contains  manj'  sectional  illustrations 
and  a  clear  diagram  of  connections. 

The  Westminster  Tool  &  Electric  Company  notify  us  that,  owing  to 
the  difficulty  of  meeting  the  demand  for  their  Westool  portable  electric 
drills  and  other  tools  with  their  present  facilities,  they  are  erecting  new 
works  at  Putney  where  they  are  concentrating  their  head  office.  In 
future  communications  for  the  head  office  or  works  should  be  sent  to 
Westool  Works,  116,  Putney  Bridge-road,  Putney,  London,  S.W.  15. 
Telephone:  Putney  1179;  telegraphic  address:  "  Westolelco-Put, 
London." 

The  Sun  Electrical  Company,  Ltd..  has  recently  issued  its  revised 
conduit  list,  which  gives  particulars  and  prices  of  all  standard  electrical 
conduit  in  handy  form.  The  company  has  also  issued  a  pamphlet  on 
the  Xcel  electric  iron,  a  new  electric  iron  which  is  entirely  British  made, 
and  the  company  claims  it  is  equal  in  appearance  and  capability  of 
service  to  the  best  of  the  American  irons.  The  former  pamphlet  is  for 
the  trade  generally,  but  the  latter  has  been  prepared  for  the  electrical 
contractor  and  retailer  for  re-distribution  among  the  general  public. 
Copies  will  be  sent  to  any  reader  on  applying  to  the  company  at  57-9, 
Neal-street,  Long-acre,  London,  W.C.  2. 

Mr.  C.  J.  Elton  and  Mr.  William  Crawford  (partners  of  Messrs.  Kilbum, 
Brown  &  Company),  together  with  Mr.  J.  Scrivener,  commercial  manager, 
and  Capt.  S.  R.  Mullard,  M.B.E.,  A.M.I.E.E.,  works  manaiier,  have  been 
appointed  directors  of  the  "  Z  "  Electric  Lamp  Mfg.  Company,  Ltd. 
Messrs.  Kilbum,  Brown  &  Company  continue  to  act  as  secretaries  of  the 
Company.  The  management  has,  for  some  time,  been  conducted  with 
the  co-operation  of  the  gentlemen  now  fonning  the  board,  and  we  are 
informed  that  the  result  of  the  past  year's  trading  of  the  Company  has 
been  particularly  successful.  Arrangements  have  been  made  for  in- 
creased output  to  meet  the  expanding  demand  for  the  "  Z  "  drawn  wire 
lamps,  and  the  general  supplies  section  will  be  greatly  augmented  by 
new  lines  and  increased  stocks. 

In  order  to  deal  more  adequately  with  impending  developments  of 
high  and  low  tension  overhead  transmission  and  distribution  work,  a 
consolidation  of  interests  has  been  arranged  between  the  Twiss  En- 
gineering &  Electric  Transmission,  Ltd.,  and  Messrs.  J.  B.  Saunders  & 
Company,  Ltd.  Mr.  Sydney  G.  Leech  joins  the  board  of  the  Twiss 
Company  and  Mr.  6.  V.  Twiss  becomes  a  director  of  Messrs.  Saunders. 
The  facilities  already  possessed  by  the  Twiss  Company  with  regaixl  to 
designing  and  manufacturing  transmission  line  material  and  equipment, 
will  thus  be  augmented  by  the  extensive  contracting — erecting  and 
maintaining — experience  and  organisation  of  Messrs.  Saunders,  so  that 
the  companies  can  supply  overhead  transmission  lines  for  extra  high 
or  low  tension  erected  conxplete  in  everj-  detail.  Each  Company  will 
maintain  its  owr.  individuality  and  inquiries  for  transmission  line  material 
and  equipment  should  be  sent  as  hitherto  to  Twiss  Engineering  & 
Electric  Transmission,  Lttl.,  at  62-63,  Queen-street,  E.C.  4,  London, 
but  inquiries  for  transmission  lines  erected  complete  may  be  sent  either 
to  the  Twiss  Company  or  to  Messrs.  J.  B  Saunders  &  Company,  at 
Cromwell  House,  6-9,  Surrey-street.  Strand.  W.C,  London,  when  in 
'  either  case  the  same  joint  service  will  be  rendered. 

Bankrnptcie.s. 

Claims  against  Wm.  Jas.  McCombe,  tramway  manager,  Berkeley 
Hou.se.  Prince's-avenue.  Hull,  are  to  be  sent  bj'  Aug.  30  to  Mr.  W.  G. 
Ball,  Union  &  Smith's  Bank-chambers,  Hull. 

Claims  against  Fredk.  Jas.  Honiett,  electrician,  lately  trading  at 
Lemon  Quaj',  Truro,  are  to  be  sent  by  Aug.  25  to  Mr.  Coulter  Hancock, 
12,  Prince's-street,  Truro. 

The  discharge  of  Lewis  Alfred  Thompson,  electrical  engineer  and  con- 
tractor, formerly  trading  as  Saville  &  Walton,  at  Bream 's-buildings. 
Chancery-lane,  Ix>ndon,  has  been  granted,  subject  to  debtor's  consent 
to  a  judgment  for  £40. 


Companies'  Reports,  &g. 


The  directors  of  Babcock  &  Wilcox,  Ltd.,  have  decided  to  offer  ona 
new  ordinary  share  at  £2  per  share  fo^eve^^'  four  similar  shares  now  held. 
The  share  capital  will  then  be  increased  from  £1,960,000  to  £2,460,000. 

The  profit  of  the  North  Staffordshire  TRAsrwAYS  Cosipasy  for 
1918,  after  providing  for  debenture  interest,  was  £4,975.  With  £435 
brought  forward  the  available  sum  is  £5,392,  out  of  which  the  usual 
dividend  of  5  per  cent,  has  been  paid,  leaving  £592  to  be  carried  forward. 
The  directors  of  the  CotrnTY  of  London  Electric  Sctply  Company 
have  declared  interim  dividends  on  the  preference  shares  at  the  rate  of 
6  per  cent,  per  annum  for  the  half-year  ended  June  30,  and  on  the  ordi- 
nary shares  at  the  rate  of  5  jier  cent,  per  annum,  both  less  tax. 

The  directors  of  W.  T.  Henley's  Telegraph  Works  Company,  Ltd., 
have  declared  a  dividend  on  the  preference  shares  at  the  rate  of  4J  per 
cent,  per  annum,  for  the  half-year  ended  June  30  last ;  also  an  interim 
dividend  on  the  ordinary  shares  of  6d.  per  share,  both  less  tax,  and  pay- 
able on  1st  prox. 

The  aet  profit  of  the  Kidderminster  &  District  Electric  LiGHTiNa 
&  Tr.action  Company,  Ltd..  for  1918  was  £1,192  after  providing  for 
debenture  interest,  and  adding  £46  brought  forward.  The  dividend  has 
been  paid  on  the  preference  shares,  and  it  is  proposed  to  carry  forward 

the  remaining  £193.  

At  -an  extraordinary  general  meeting  on  the  8th  inst.  of  Electro- 
Magneto  Motors,  Ltd.,  resolutions  were  adopted  sanctioning  the  conver- 
sion of  the  company  from  a  private  into  a  public  undertaking,  and 
increasing  the  capital  to  £12,000  by  the  creation  of  40,000  ordinary 
shares  of  Is.  each. 

At  the  meeting  of  the  Guildford  Electric  Supply'  Company,  Ltd.> 
on  the  8th  inst. ,  it  was  reported  that  the  total  revenue  for  the  past  year 
was  £10,776,  compared  with  £11.419  for  1917.  The  decrease  was  due 
to  the  rationing  of  electricity.  The  balance  on  the  revenue  account  was 
£1,856  (after  crediting  depreciation  fund  account  with  £500),  compared 
with  £2,273.  After  making  provision  for  debenture  interest  and  interest 
on  loans,  the  balance  was  £217,  which  was  carried  forward.  The  total' 
connections  number  1,405,  against  1.320. 

The  result  of  the  operations  of  the  Lisbon  Electric  Trajto-ays,  Ltd., 
for  the  year  1918,  after  deducting  interest  and  amortisation  due  on  the 
debentures  of  the  "  Companhia  Carris  de  Ferro  de  Lisboa,"  interest  on 
and  redemption  of  the  debentures  of  the  company  and  London  expenses, 
shows  a  net  profit  of  £8.094,  and  with  £3,135  brought  forward,  the 
balance  (£11,229)  has  been  carried  forward.  A  sum  of  £10,000  has  been 
transferred  from  the  Exchange  resei-ve  depreciation.  During  the  year 
80,806,364  passengers  were  carried,  and  the  receipts  were  Es.  3.523,069, 
compared  with  79~'.434,362  passengers  and  Es.  2,754,964  in  1917.  The 
growth  of  the  worldng  expenditure  during  the  year  has  been  without 
interruption  and  is  again  attributable  to  the  higher  cost  of  supplies  as 
well  as  to  the  further  increases  in  wages  which  have  had  to  be  made  to- 
meet  the  demands  of  the  employees  on  account  of  prevailing  conditions. 
Owing  to  the  above  causes  the'  working  expenditure  during  the  period' 
has  been  extremely  high  and  shows  an  advance  over  the  abnomially  high 
figure  of  the  preceding  year  of  £97.933.  An  increase  in  the  rates  of  the 
season  tickets  was  put  into  force  at  the  beginning  of  the  year,  and  further 
advances  in  the  tariff  were  arranged  in  May,  1918,  but  the  much  higher 
cost  of  operation  has  more  th.an  counteracted  any  benefit  the  company 
might  have  gained  from  the  additional  revenue.  Local  affairs  in  Lisbon 
have  been  very  unsettled,  and  no  satisfactory-  adjustment  of  the  question 
of  tariffs  with  the  Government  and  the  municipality  has  been  possible. 
Lieut.-Col.  Stephen  Hungerford  Pollen,  C.M.G.,  succeeds  Admiral  Sir 
A.  H.  Markliani  on  the  board. 

The  profit  of  the  Aauada  Trust,  Ltd.,  for  the  year  ended  March  was 
£8,710,  and  a  dividend  of  5  per  cent,  was  declared  at  the  meeting  on 
Friday.  Mr.  H.  Robertson,  who  presided,  said  the  later  business  which 
had  been  undertaken  by  the  trust  in  connection  with  electrical  and  engi- 
neering propositions  would  not  have  been  possible  but  for  the  expe- 
rience of  their  managing  director,  Mr.  C.  S.  Colton.  What  had  been 
accomplished  so  far  warranted  the  belief  that  the  ncvf  department  was 
now  on  a  sound  foimdation.  Lieut.-Col.  Francis  E.  Drake,  anotlier  of 
their  directoi-s,  had  also  intimate  associations  in  the  electrical  world,  and 
was  at  the  present  moment  negotiating  some  verj-  important  matters, 
whcr(>by  the  trust  should  secure  the  European  rights  .in  some  inventions 
which  had  already  proved  great  successes  in  America.  The  tnist  was 
laying  itself  out  specially  for  handling  matters  connected  with  the  engi- 
neering and  electrical  worid.  The  trust  had  a  staff  of  competent  experts 
and  a  testing  department  for  making  any  neeessar%-  exjieriment-s. 

Mr.  Charies  S.  Colton  said  the  jjolicy  of  the'Tnist  was  to  handle 
electrical  and  engineering  propositions  and  inventions.  That  was  an 
entirely  new  field,  and  the  work  already  accomplished  in  a  few  months' 
time  was  good  enough  to  give  a  definite  indication  of  what  might  be 
expected  in  the  future.  One  of  the  chief  profits  in  the  poriwl  under 
review  had  come  from  the  sale  of  an  American  invention.  In  .•iddition, 
the  Board  had  been  successful  in  disposing  of  certain  concessions  and 
interests  in  West  Africa.  The  boanl  had  succeeded  in  placing  an 
.American  electrical  meter  with  a  large  concern  in  this  countrj-  at  a  sub- 
stjintial  profit.  The  trust  had  an  important  interest  in  a  ne-w  dry 
batt<-ry.  and  arrangements  had  Ix-cn  completed  whereby  a  large  elec- 
trical concern  was  taking  over  the  maniifacture  of  that  batterj-  for  sale 
throughout  the  British  Empire,  except  in  Canada.  A  further  acquisi- 
tion of  the  trust  was  a  50  per  cent,  interest  in  a  new  w-ireless  system. 
Money  and  time  had  been  sp?nt  on  tlio  apparatus,  and  it  was  believed' 
that  the  principle  had  been  clearly  demonstrated 
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MARCOXrs  WIRELESS  TELEt.RAPH  CO-MPANY.  LTD. 
Mr.  Godfrey  C.   Isaacs,  who  presided  over  the  annual  meeting  last 
■week,  made  a  long  and  interesting  speech  on  the  position  of  the  Company 
and  its  subsidiaries,  the  negotiations  with  the  Post  Office,  &c.     After 
an  analysis  of  the  report  and  accounts,  which  were  abstracted  in  our 
issue  of  the  1st  inst.,  he  said  that  the  Belgian  Company  (the  Societe 
Anonyme  International  de  Telegraphic  sans  Fil),  whose  head  office  was 
now  in  Brussels,  had  imid  I2J  per  cent,  for  each  of  the  years  1916,  1917 
and  1918,  making  a  total  of  50  per  cent,  for  the  past  five  years.     In 
France  the  Compagnic  Universelle  de  Telegraphic  et  de  Telephonic  sans 
Fil  sold  the  whole  of  its  tangible  assets  to  the  C'ompagnie  Generale  de 
Telegraphic  sans  Fil,  which  was  formed  at  the  beginning  of  last  year 
with  a  capital  of  12,500,000  francs,  and  might  be  said  to  control  the 
wireless  telegraph  business  of  France  and  her  colonies.     The  business 
of  the  C'ompagnie  Generale  had  developed  so  quickly  that  it  was  found 
necessary   to  double   it;   capital.      The  Compagnie  paid  for  the  period 
from  Feb.  5  t«  Dec.  31.  1918,  a  dividend  of  27.226  francs  per  500-franc 
share  and  1.302  francs  for  each  founder's  share.     The  Comjmgnie  Fran- 
caise  Maritime  et  Coloniale  de  Telegraphic  sans  Fil,  which  hitherto  had 
conducted  the  business  of  the  French  Mercantile  Marine,  paid  for  the 
past  year  10  francs  per  share  of  100  francs  and  93.75  per  founder's  share. 
A  new  company,  the  Compagnie  Generale  de  Telegraphic  sans  Fil,  had 
been  created  to  take  over  the  whole  of  the  French  Mercantile  Marine. 
The   Amalgamated    Wireless    (Australasia)   and   the    Marconi    Wireless 
Telegraph  Company  of  America  each  paid  5  per  cent,  for  1918.     He  had 
no  reliable  information  about  the  Russian  Company,  but  he  had  been 
informed  that  business  was  being  conducted  under  mostdifficult  circum- 
stances.      In    Xorway,    a    Norwegian    Wireless    Telegraph    Company 
had  been  formed,  and  in  China  a  Company  with  a  nominal  capital  of 
£700,000,  had    been   established.     In   the  latter  the   capital   would   be 
subscribed  in  equal  moieties  by  the  Chinese  Government  and  the  Marconi 
Company.     For  their  patent  rights  they  would   get  one-third   of  the 
profits  in  each  year  until  such  time  as  they  might  be  paid  a  substantial 
sum  of  money  which  bad  been  agreed  in  satisfaction  of  those  patent  right?. 
By  reason  of  their  shareholdings  and  patent  rights  they  were  now  en- 
-titled  to  two-thirds  of  the  profits  of  the  Chinese  National  Company.     The 
Marconi  Wireless  Telegraph  Company  of  Canada  had  made  good  progress 
but  it  had  not  yet  been  able  to  pay  a  di^-idend.     The  capital  would  be 
reduced  by  halving  the  nominal  value  of  the  shares,  making  their  shares 
S2i  each,  instead  of  So,  and  .500,000  new  shares  of  S2i  each  would  be 
created.     In    Italy    they  had  continued   to  do   a    substantial  business 
under  able   management   of    the    Marquis   Solari,   and    the   CompanJa 
Nacional  de  Telegrafia  sin   Hilos  also  continued  to  make  good  progress. 
The  commercial  service  with  Germany  and  Austria  continued  and  it 
would  soon  l)e  reopened  with  Italy.     In  the  spring  of  this  year  permis- 
sion was  received  to  commence  a  service  with  this  country,  but  neither 
■the  Spanish  .station  nor  the  station  in  this  country  proved  altogether 
satisfactory  for  an  efficient  telegraph  service.     The  Argentine  Company 
had  been  obliged  to  mark  time,  but  jireparations  were  being  pressed 
forwartl  to  complete  the  erection  of  a  high -power  station  near  Buenos 
Aires  ajid  another  in  this  country  for  a  direct  telegraph  service  at  reduced 
rates.     The  Pan-American  Company,  which  was  formed  for  conduct  ng 
telegraph  services  between  North  and  South  America,  was  also  engaged 
in  building  a  station  in  Buenos  Aires  to  conimunicate  with  New  York. 
They  were  awaiting  the  official  declaration  of  Peace  in  the  United  States 
of  America  for  the  high-powered  stations  in  the  United  States  to  be 
retransferred  to  private  ownership,  when  direct  telegraph  services  would 
be  opened  between  Europe  and  New  Y'ork.     By  an  agreement  with  the 
Colombian  Government  they  woukl  erect  a  station  in  Bogota. 
War  Services. 
He  regretted  that  the  Official  Secrets  Act  and  a  sense  of  patriotism 
jirevented  him  from  reading  a  full  record  of  the  Company's  services  to 
the  Empire  during   the  war.       Yet  they  had  not  been  able  to  obtain 
anything  approaching  what   they  deemed   a   reasonable  offer  for  such 
work.     They  had  asked  the  Post' Office  to  i)ay  for  the  80,000,000  words 
which  they  intercejited  and  reported  day  and  night  since  the  outbreak 
of  war  to  as  many  sometimes  as  40  different  addresses  directed  by  the 
Government.     The  work  was  done  under  the  most  difficult  circumstances, 
either  under  direct  instruction  from  the  Government  or  at  the  Company's 
suggestions  made  as  the  result  of  its  observations  of  alt'>red  enemy  tactics. 
Enemy  fixed  and  portable  stations,  naval  stations,  comprising  service 
ships,  .submarines  and  aircraft,  had  to  be  dealt  with.     They  designed 
entirely  new  receiving  apparatus  to  meet  the  continually  changing  cir- 
cumstances and  counteract  enemy  activities.     Upwards  of  eight  million 
words  were  in  foreign  languages,  including  Russian,  (ierman,  Italian, 
French   and    Rumanian.     Since   their  stations   were   returned   to  them 
after  the  Armistice,  they  had  been  conducting  work  of  a  similar  nature, 
but  of  a  simpler  and  easier  one,  for  anfither  (Jovemment  Department, 
which  had  fi.xed  3d.  per  word  for  the  work,  and  they  had  accept'^d  what 
the  Department  considered  reasonable.      For  the  more  difficult  work  the 
Post  Office  had  only  offered  Pod.  per  word,  and  that  was  to  cover  also 
compensation  for  having  been  deprived  of  the  use  of  the  whole  of  their 
stations,  except  Clifden,  during  the  war.     The  Company  had  again  been 
driven   to   commence   new   proceedings   against   the   Post   Office.     Mr. 
Isaacs  then  dealt  at  some  length  with  the  recent  award  of  Mr.  Justice 
Lawrence  in  the  Company's  claim  for  damages  for  breach  of  the  contract 
to  erect  the  Imperial  Wireless  Chain  ;    he  criticised  the  decision  of  the 
Post  Office  to  erect  the  stations  and  said  the  Department  was  exi)cri- 
inenting  with  obsolete  or  useless  pat.-nts.     He  demanded   that  before 
more  money  was  squandered  upon  the  Imperial  stations  ,an  inquiry  be 
held  to  investigate  the  extraordinarj-  procedure  of  the  Post   Office.     Mr. 
"Isaacs  then  referred  to  recent  changes  in  the  directorate,  &c. 


Nex'  Companies. 


COMMERCIAL  ELECTRICAL  ACCESSORIES,  LTD.  (1,57,476).— Private 
company.  Reg.  July  29,  capital  £20,000  in  £1  shares  (5,000  participat- 
ing 7  per  cent,  cumulative  preference),  to  acquire  wholesale  and  export 
electrical  supply  business  carried  on  by  Tredegar,  Ltd.  First  directors 
are  H.  A.  Bartlettand  A.  W.  J.  Bedbrook. 

T.  B.  S.  ELECTRICAL  CONSTRUCTION  COMPANY,  LTD.  (157.594.)— 
Private  company  :  reg.  July,  31,  capital  £1,000  in  £1  shares.  Objects  : 
To  carry  on  the  business  of  electrical  engineers,  constructors  and  con- 
tractors, dealers  in  electric  plant,  &c.  The  first  directors  are  R.  Brown, 
C;.  F.  Stagg  and  A    H.  Tree.     Reg.  office,  68,  Victoria-street,  S.W. 

NORTHERN  ELECTRICAL  MFG.COMPANY.LTD.  (157,494).— Private  com- 
pany. Reg.  July  29,  capital  £3,000  in  £1  shares  (1,000  7  per  cent, 
cumulative  preference).  Manufacturers  of  and  dealers  in  electrical 
switchgear,  electrical  accessories,  switchboards,  magnetos,  signalling 
apparatus,  batteries,  dynamos,  &c.  Directors  :  S.  Dobson,  W.  Dobson, 
J.  Dobson  and  T.  Barnes.     Reg.  office  :   Back  Church-street,  Bradford. 

POLLOCK  &  MACNAB  (1919),  LTD.  (157,587) —Reg.  July  31,  capita' 
£150,000  in  £1  shares  (100,000  cumulative  preference).  Objects:  To 
take  over  the  business  of  Pollock  &  Macnab,  Ltd.,  engineers  and  machine 
tool  makers.  First  directors  are  J.  Macnab  and  S.  Macnab,  and  any 
others  to  be  appointed  by  the  subscribers.  Reg.  office  :  Britannia 
Machine  Tool  Works,  Bredbury,  near  Stockport,  Cheshire. 

UNELMA  LIMITED.  (157,507) —Private  company.  Reg.  July  29, 
capital  £9,000  in  £1  shares.  Objects  :  To  take  over  the  business  of  a 
manufacturer  of  electric  batteries,  dry  cells  for  bells  and  telephones, 
pocket  lamp  cases,  electrical  novelties,  &c.,  carried  on  by  B.  Pordes  as 
the  United  Electrical  Manufacturers'  Company.  The  Board  of  Trade 
has  licenced  the  acquisition  by  the  company  of  the  above  business,  the 
books  and  documents  of  which  have  been  liable  to  inspection  under 
sect.  2  (2)  of  the  Trading  with  the  Enemy  Act.  First  directors  arc  B. 
Pordes  (permanent)  and  M.  Pordes.  Reg."  office  :  18,  20  and  22,  Chris- 
topher-street, E.G. 


Prices  of  Metals,  Chemicals,  &c. 


opper- 


per  lb. 


Best  selected per  ton 

Electro  wire  bars  ... 

H.C.  wire,  basis     ... 

Sheet 

Phosphor-bronze  Wire — 

Phosphor-bronze 

wire,  basis   

Brasi  60/40— 

Rod,  basis      

Sheet,  basis   

Wire,  basis    

Pig  Iron — 

Cleveland  warrants 

Galvanised      steel 

wire,  basis     ,, 

Lead  Pig — 

English , 

Foreign  or  colonial  ,, 

Tin — Ingot    

Wire,  basis     perlb. 


Price. 
£107  0 
£115     0 

Is.  3|d. 

Is.  3id. 


Tuesday, 
Inc. 

—  £5 

—  10 

—  0 

—  0 


Aug.  12. 
Dec. 
0  0 
0  0 
0  1 
0    OJ 


0   0   1 


Os.  lO.i.d. 
Is.  2|d. 
Is.  2lii. 


0     0 

0.'. 

0     0 

oi 

0     0 

Oi 

per  ton 


24 

261 

0 


3  — 


0   10 

0 

1     0 

0 

16     0 

0 

0     0 

4 

Salammoniac. — Percwt.80s.and75s. 
Sulphur  (Flowers).— Per  ton  £23. 
„       (Roll  Brimstone). — Per  ton 

£21. 
Sulphuric    Acid    (Pyrites,  168°). — 

Per  ton,  £7  18s.  9d.  to  £8. 

Shellac— i50s.  to  455s.      October  delivery  at  463s.  to  4li5s. 

Rubber. — Para  fine,  2s.  5|d. ;  plantation  grades.  Is.  lid.  lb. 

The  metal  prices  are  supplied  by  th?  British  Insulated  &  Helsby  Cables, 
Ltd.,  and  the  rubber  figures  by  W.T.  Henley's  Telegraph  Works  Company. 


Copper  Sulphate. — Per  ton  £45. 
Boric    Acid  (Crystals). — Per   ton, 

£72. 
Carbon  Bixvlphide. — Per  ton  £55. 
Sodium  Bichromate. — Perlb.  Ud. 
Sodiutn  Chlorale.~Ppr  lb.  7d. 


Thirty-Seven  Years  A^o. 

fFrom  I'HK  Elrctrician,  Aug.  12,  18f^2.] 
Ar,EX.\NnRi.\. — News  from  this  town  received  during  the  week  state" 
that  arr.ingements  have  been  completed  for  throwing  the  electric  ligli'' 
oyer  the  enemy's  lines  from  Ramlch. 

The  Telephone  fob  the  Hihsk  m    CdMNioNs. — In  the  House,  r.  - 

c?ntly,  Mr.   Gray  asked   the   first  C.i i,si r-  of  Works  whether  )ir 

would  consider  the  desirability  of  |pl  m  nii:  Iht-  House  of  Commons  in 
telephonic  communication  with  the  'r<'lcphone  Exchange,  and  also  of 
placing  one  of  the  Exchange  telegiaph  instruments  in  the  House  for  the 
convenience  of  Members.  In  reply,  Mr.  ShawLefevre  was  understood 
to  say  that  he  hoped  during  the  recess  to  make  arrangements  in  the 
direction  suggested.     The  only  difficulty  was  to  find  a  suitable  room. 

Cable  Layincs  off  Egypt. — In  all  probability  before  these  lines  are 
read  a  cable  will  have  been  laid  between  Alexandria  and  Port  Said  by 
the  Eastern  Telegraph  Company's  s.s.  "  .lohn  Pender."  so  that  the  fleet 
will  have  direct  cable  communication  to  England.  The  work  was 
commenced  on  Thursday  last,  the  "  John  Pender  "  having  arrived  off 
Alexandria  on  the  previous  Sunday. 
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Notes. 


Mr.  Lloyd  George's  Statement- 

The  figures  given  by  Mr.  Lloyd  George  in  his  statement 
to  the  House  of  Commons  last  Monday  were  sufficient  to  make 
every  Member  feel  the  extreme  seriousness  of  our  present 
industrial  position.  We  only  hope  that  the  true  meaning  of 
these  figures  may  be  appreciated  by  the  workers.  In  saying 
this  we  do  not  mean  to  suggest  that  employers  also  have  not  a 
very  great  responsibility  in  attempting  to  relieve  the  position, 
but  nevertheless  the  fact  remains  that  the  immediate  future  of 
this  country  rests  very  largely  in  the  hands  of  the  workers. 
So  long  as  the  idea  is  cultivated  that  the  Government  has  the 
magic  power  of  extracting  wealth  beyond  that  which  is  being 
produced,  the  coimtry  must  inevitably  traverse  the  road  to 
ruin.  At  present  we  fear  that  the  position  is  very  far  from 
being  realised  by  the  rank-and-file  of  labour,  and  thus  we  see  the 
unjustifiable  strike  of  the  Yorkshire  miners  and  industiial 
troubles  of  a  similar  kind.  It  is  no  use  demanding  higher 
•standards  of  living  if  the  means  of  such  higher  standards  are 
not  made  available.  Indeed,  before  so  very  long,  if  the  present 
policy  is  followed,  there  must  inevitably  come  a  terrible  lower- 
ing, instead  of  raising,  of  the  standard  of  living,  and  if  this 
comes  about  there  will  certainly  be  a  vast  amount  of  misery. 
The  announcement  that  the  mining  industry  is  not  to  be 
nationalised  will  have  been  received  with  relief  by  all  those 
who  are  engaged  in  industry,  but  we  regret  to  see  the  tendency 
On  the  part  of  Labour  leaders  to  make  this  question  a  matter  of 
politics.  If  our  various  industries  are  to  become  election  cries, 
the  well-being  of  this  country  from  the  fijiancial  point  of  view 
will  become  hopeless.  It  should  surely  be  realised  that  the 
carrying  on  of  industry  is  absolutely  different  from  the  carrying 
on  of  politics,  and  that  industrial  problems  cannot  be  decided 


sitisfactorily  by  persons  who  know  nothing  whatever  about 
them.  With  regard  to  other  points  raised  by  Mr.  Lloyd 
George,  various  questions  of  trade  were  the  most  important. 
We  welcome  the  promised  protection  against  dumping.  If,  as 
is  often  alleged,  no  such  thing  as  dumping  occurs,  then  pro- 
visions against  it  can  do  no  harm.  On  the  other  hand,  if  tWe 
is  dumping  ().e.,  unfair  competition  for  the  purpose  of  damag- 
ing oar  industries),  siich  provisions  will  certainly  do  good 
through  rendering  our  manufacturers  more  secure.  The  only 
serious  objection  we  can  see  to  such  methods  is  that  there  may 
be  considerable  difficulty  in  deciding  what  is  a  fair  price,  for  we 
certainly  do  not  wish  to  eliminate  competition,  ^^'^lere  com- 
petition is  removed  there  is  stagnation,  but  ordinary  competi- 
tion is  a  very  different  thing  from  dumping.  Another  objec- 
tion, and  one  which  we  fear  to  some  extent,  is  that  such  methods 
may  lead  to  an  increase  in  bureaucratic  control.  This  is  an 
ever-increasing  danger,  and  one  against  which  we  must  guard 
ourselves  as  far  as  possible. 


Adult  Education  of  the  Working  Classes. 

At  the  Conference  held  by  the  Industrial  League  last  week 
an  interesting  Paper  was  contributed  by  Mr.  .1.  M.  M.^C'Tavish 
on  ■■  Education  in  its  Eelation  to  Labour  and  Industry.""  The 
author  sought  to  determine  why  so  few  grown-up  people  take 
advantage  of  our  educational  facilities,  and  among  the  reasons 
given  he  mentions  that  students  must  adapt  themselves  to  the 
regulations  of  the  Education  Authorities  instead  of  managing 
classes  for  themselves  ;  and  further,  that  a  good  deal  of  latent, 
and  even  active,  suspicion  exists  as  to  the  bias  of  the  univer- 
sities. We  can  understand  that  the  workers  would  naturally 
prefer  to  run  their  own  classes  on  somewhat  social  lines,  and 
indeed  a  great  deal  is  already  done  in  this  direction.  Such 
methods  have  greater  elasticity  than  a  fixed  syllabus  at  a  fixed 
centre.  Nevertheless,  education  ca,nnot  be  carried  on  so  far 
in  this  way  as  on  the  more  rigid  lines.  With  regard  to  bias,  it 
appears  to  us  that  this  can  only  be  felt  in  connection  with 
certain  subjects.  In  history,  for  example,  there  may  be  a 
feeling  that  certain  aspects  are  not  sufficiently  treated,  and  in 
economics  it  may  be  felt  that  the  view  of  the  employer  is 
emphasised  too  much.  When,  however,  we  come  to  art  and 
science  there  cannot  be  any  such  feeling,  and  indeed  the 
courses  throughout  should  deal  with  knowledge  and  facts, 
and  not  with  biased  opinions  ;  otherwise,  for  example  in 
economics,  it  becomes  easy  to  spread  false  education.  We  fear 
this  has  already  been  done  with  unfortunate  results  in  certain 
districts.  We  doubt  if  there  is  any  need  for  a  new  educational 
authority,  but  a  good  deal  might  be  done  to  keep  the  Board  of 
Education  and  the  universities  n\ore  actively  in  touch  with 
adult  education,  sxich  as  was  described  in  a  comparatively 
recent  Government  report  on  this  subject,  and  thus  to  assist 
the  movement  as  far  as  po.«sible. 


Charges  for  Street  Lighting. 

The  charge  to  be  made  for  street  lighting  has  often  been  a 
subject  for  discussion,  more  particidarly  when  it  is  a  case  of  a 
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municipal  electricity  department  supplying  electrical  energy 
for  municijial  lighting.  It  is  so  easy  to  present  a  rosy  appear- 
ance when  one  municipal  department  is  made  to  appear  pros- 
2)erous  at  the  expense  of  another,  but  from  the  point  of  view 
of  the  prosperity  of  the  miinicipality  as  a  whole  .such  a  course 
ha.s  nothing  to  commend  it.  The  subject  has  recently  been 
considered  by  Mr.  T.  Eowland  and  Mr.  H.  G.  Rowledge, 
acting  city  electrical  engineer  and  city  accountant  respectively 
at  Peterborough.  The  general  principle  has  been  laid  down 
that  such  services  .should  be  rendered  at  cost,  the  charges  being 
made  up  of  (1)  loan  charges  in  respect  of  lamps,  &c.  ;  (2) 
actual  amoimts  expended  in  wages  for  attending  to  the  street 
lamps  :  and  (3)  the  amount  per  kilowatt -hour,  depending  upon 
the  load-factor.  In  regard  to  the  first  item,  there  can  be  no 
question.  The  second  item,  it  appears  to  us,  omits  any  charge 
for  supervision.  Generally  the  greatest  difficulty  arises  in  the 
third  item,  but  actually  there  should  not  be  much  difficulty 
here  if  the  full  data  are  available.  There  is  just  the  one 
question  as  to  what  is  meant  by  cost.  Although  in  municipal 
services  profit  is  not  a  serious  object  (and  this  is  really  pro- 
vided to  a  certain  extent  by  the  capital  charges),  yet  it  is 
desirable  to  include  in  the  cost  a  sufficient  sum  to  build  up  a 
proper  reserve  fund  to  maintain  the  financial  stability  of  the 
concern.     This  point  is  often  forgotten. 


The  Fallacy  of  Profit-sharing. 

A  VERY  interesting  article,  entitled  "  The  Fallacy  of  Profit- 
sharing  as  a  Reward  of  Labour,"  was  recentlv  contributed  to 
'"  Industrial  Management."  by  Mr.  P.  L.  Burkhard,  who 
discusses  a  number  f)f  profit-sharing  schemes  which  have  been 
adopted  by  various  industrial  concerns.  The  title  seems  more 
pessimistic  than  the  contents  of  the  article  suggest,  the 
author's  contention  really  being  that  the  principle  of  par- 
ticipation in  profits  by  the  employee  is  sound,  but  that  the 
xeal  reward  for  labour  consists  in  the  giving  of  adequate 
regular  wages,  the  ju'ofit  sharing  being  merely  a  supple- 
mentary source  of  revenue.  The  most  common  fallacy  to  be 
guarded  against  is  the  assumption  by  employees  that  very 
large  accumulated  sums  of  money  rest  in  the  hands  of  the 
management,  which,  if  divided,  would  raise  the  standard  of 
workers  to  a  comfortable  level.  Setting  aside  a  few  excep- 
tional cases,  it  has  been  shown  by  economists  that  in  most 
industries  a  general  10  per  cent,  rise  in  wages  would  sweep 
away  the  profits — tmless  the  price  of  the  article  manufactured 
•were  raised  a  corresponding  amount,  or  the  productivity 
increased.  It  is  obvious,  therefore,  that  profit-sharing  cannot 
increase  the  workers'  revenue  seriously  without  enormously 
raising  the  cost  of  living.  Mr.  Burkhard  is  at  pains  to  show 
that  no  general  scheme  of  profit -.sharing  can  be  applied  to  all 
industries.  The  plans  adopted  range  over  a  wide  field.  The 
distribution  of  stock  (or  certificates  of  low  denomination)  to 
employees  is  usually  more  advantageous  than  the  distribution 
of  money.  The  distribution  of  a  Iwnus  at  Christmas  is  not 
strictly  sj)eaking  profit-sharing.  Combined  profit-sharing  and 
saving  methods  have  much  to  recommend  them.  The  great 
danger  to  avoid  is  the  belief  that  profit-.sharing  schemes  can 
make  good  inadequate  wages.  The  author  mentions  26  cases 
where  profit-sharing  failed,  and  in  at  least  half  of  these  the 
trouble  apparently  arose  from  the  alxive  cause.  Profit- 
sharing,  therefore,  is  a  ])rocess  not  to  })c  rashly  embarked 
upon,  but  requiring  very  careful  preliminary  study.  Perhaps 
one  of  its  greate.st  merits  is  that  it  gives  emjjloyees  an  insight 
into  the  extent  and  distribution  of  the  profits,  and  is  thus  a 
safeguard  against  extravagant  demands.  Further,  it  gives  the 
employee  an  interest  in  the  well-being  of  the  business,  and  is  an 
incentive  to  provide  efficient  services. 


Old  Centralians.— Now  that  the  war  is  over  it  is  felt  that 
every  endeavour  should  be  made  to  revive  all  the  activities  of 
this  Association.  Old  students  of  the  f!itv  and  Guilds  College 
who  are  out  of  touch  with  the  Old  Stiulents"  Association  are 
requested  to  .vrite  to  Mr.  G.  '\V.  Tripp,  Lyndhurst,  Hayes  Road, 
Bromley.  Kent,  the  Honorary  Secretary  of  the  "  Old  Cen- 
tralians." 

Illuminating  Engineering  Society  Convention  in  the 
United  States.— We  notice  that  the  annual  convention  of  the 
American  Illuminating  Engineering  Society  is  to  take  place  in 
Chicago  from  Oct.  20-2.3.  During  the  war  the  convention  has 
been  somowhat  curtailed,  but  it  is  expected  that  the  proceed- 
ings this  year  will  be  of  exceptional  interest.  A  special  eSoit 
will  be  made  to  enlist  the  co-operation  of  other  associations 
and  industrii's  i-om-crned  with  lighting. 

Institute  of  Chemistry.— The  "  Pioceedings  "  of  the  In- 
stitute of  Chemistry  foi  July  refer  to  a  number  of  matters  of 
professional  interest  to  chemists.  We  note  that  the  Council 
have  appointed  a  committee  to  consider,  jointly  with  a  com- 
mittee of  the  Institute  of  Metals,  the  position  of  chemists  and 
metalluigists  in  the  Services  and  Reserve,  and  the  action  to  be 
taken  to  secure  for  them  due  recognition  and  .status.  The 
General  Purposes  Committee  is  also  dealing  with  the  relation 
of  professional  clu-niists  to  the  Whitley  Councils. 

Visit  of  a  Czech-Slovak  Technical  Commission  to  the 
United  States. — Most  people,  we  imagine,  have  still  somewhat 
hazy  impressions  regarding  the  Czech-Slovak  republic,  and  its 
fjresent  state  of  industrial  development.  It  is,  therefore, 
interesting  to  notice  that  a  commission  from  that  country  has 
recently  been  touring  the  United  States  in  order  to  investigate 
water  power  and  ni?thods  of  irrigation.  This  commission  was 
recently  received  by  Mr.  G.  0.  Smith,  Director  of  the  United 
States  Geological  Survey,  and  is  visiting  the  Niagara  Falls 
and  other  well  known  water  power  installations.  It  is  pro- 
posed to  apply  the  information  gained  to  the  development  of 
water  jxr.ver  and  irrigation  projects  in  the  Czech-Slovak 
republic. 

International  Research  Council.— We  observe  that  the 
meeting  of  the  International  Research  Council,  opened  by  the 
King  of  th(^  Belgians  in  Brussels  last  month,  was  completed 
on  July  28.  Some  useful  preliminary  work  seems  to  have  been 
done  relating  to  co-operation  in  various  fields  of  science,  and  a 
resolution  was  passed  inviting  the  assistance  of  the  countries 
which  hav(^  remained  neutral  during  the  war.  We  notice  that 
while  Brussels  has  been  selected  as  the  legal  domicile  of  the 
Council,  conferences  of  the  associations  dealing  with  specific 
subjects  will  probably  be  held  in  succession  in  various  countries, 
and  that  the  secretary  of  the  Council  will  transact  business 
from  Burlington  House,  where  a  room  has  been  set  aside  for 
the  purpose  by  the  Royal  Society. 

Journal  of  the  British  Science  Guild.— The  Journal  " 
of  the  British  Science  (4uild  for  .luly,  ]9i9,as  usual  records  a 
consid'Table  ani'iunt  of  useful  work  done  by  the  various 
committ;'es  on  education,  the  m;tric  systsra  and  other  matters, 
emphasis  being  attached  to  the  relatively  small  number  of 
full-tini'-  stud'Uts  of  science  and  t'chnologv  in  the  United 
Kingdom,  as  compared  with  Germany,  and  also  the  inade- 
quacy of  the  existing  State  support.  In  the  report  of  the 
13th  annual  meeting  field  in  June  last  a  summary  is  given  of 
the  addresses  d'divered  by  Major-General  J.  E.  B.  Seely, 
Lord  Sydenham  and  Sir  Josej)h  Thomson  ;  and  an  apprecia- 
tion of  the  late  Sir  Boverton  Edwood  by  Prof.  Frank  Clowes 
is  also  included. 

Combined  Wood  and  Steel  Transmission  Towers.— In 
view  of  the  discuiision  that  is  constantly  taking  place  regarding 
the  relative  m  'rits  of  wood  and  steel  towers  for  transmission 
lines,  it  is  of  interest  to  observe,  in  the  "  Electrical  World,"  an 
account  of  a  combined  wood  and  steel  structure  which  was 
used  on  a  27-mile  run  and  occasioned  an  economy  of  10  per 
cent.  ;  the  m-thod  vvas,  no  doubt,  sugg.-sted  by  the  high 
prices  which  have  ruled  for  stei-l  during  the  war.  The  struc- 
ture utilised  was  two  or  four  yellow  pine  poles  supporting  a 
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galvanised  steel  superstructure.  It  is  stated  that  with  this 
arrange  m?nt  the  cost  of  excavation  and  erection  was  less,  but 
this  advantage  was  partially  compensated  by  increased  cost 
of  haulage.  The  life  of  the  structure  is  estimated  at  about 
10  3'ears,  but  the  wood  is  easily  replaced. 

Federation  of  Technical  and  Scientific  Associations.— 

A  natural  corollar}'  to  the  growth  of  professional  associations 
operating  as  registered  Trade  Unions  is  the  formation  of 
Federations  of  such  associations.  One  sach  Federation  is  the 
Federation  of  Technical  and  Scientific  Associations,  in  which 
are  included  the  National  Union  of  Scientific  Workers,  the 
National  Association  of  Industrial  Chemists,  the  Electr-city 
Supply  Commercial  Association  and  the  Electrical  Power 
Engineers'  Association.  The  immediate  object  of  the  Federa- 
tion is  to  secure  the  recognition  of  the  claims  of  the  executive, 
administrative  and  super\'isory  grades  of  the  various  industries 
and  to  secure  anited  action  on  matters  of  general  interest 
afiecting  these  grades.  A  meeting  will  be  held  on  Sept.  6  in 
order  to  approve  the  constitution  of  the  Federation,  and 
eligible  associations  are  invited  to  attend. 

Coal  Mining  in  Spitzbergen. — In  view  of  the  general  coal 
shortf.ge  the  possibilities  of  developing  the  coal  of  Spitzbergen 
have  been  attracting  much  attention  recently.  The  "  Journal" 
of  the  Royal  Society  of  Arts,  in  a  note  on  this  subject,  mentions 
that  coal  was  first  exported  from  this  locality  in  1900,  and  on 
the  west  coast  of  the  island  where  the  climate  is  tempered  by 
the  Gulf  Stream,  claims  have  been  taken  out  by  Biitish, 
Swedish,  Norwegian  and  RiLssian  Companies.  One  Norwegian 
company  in  two  years  has  exported  8.5.000  tons  of  coal,  which 
is  said  to  be  cf  good  quality  for  steam  purposes,  though  hardly 
suitable  as  a  gas  coal.  It  is  stated  that  it  is  frozen  to  a  great 
depth  and  is  thus  perfectly  dry — a  condition  which  has  ad- 
vantages from  the  mining  standpoint — and  the  upper  layer  of 
sandstone,  below  which  the  coal  is  located,  makes  an  excellent 
roof. 

Electrical  Heaters  for  Petrol  Distillation.— The  "  Elec- 
trical World  "  mentions  a  simple  form  of  electric  heater  now 
being  adopted  in  the  United  States  for  the  distillation  of 
petrol  andother  volatile  liquids,  the  boiling  points  of  which  it  is 
desired  to  determine.  The  spiral  heating  coil  of  "  nichrome  " 
wire  is  inserted  in  a  conical  groove  turned  in  a  solid  block  of 
refractory  insulating  material  and  so  arranged  that  practically 
all  the  heat  is  focus.sed  upon  a  small  opening  IJ  in.  in  dianieter 
in  the  top  of  the  device.  The  flask  placed  above  the  heater 
is  thus  subjected  to  suflicient  heat  without  the  danger  of 
igniting  inflamm<ible  vapour.  The  heater  can  be  clamped  to 
any  convenient  support  and  is  provided  with  an  adjustable 
rheostat.  While  primarily  intended  for  the  use  indicated,  it 
is  thought  that  the  concentrated  heat  which  the  device  affords 
woidd  be  suitable  in  many  cases  in  which  a  small  gas  flame  is 
commonly  employed. 

Faraday  House  War  Service  Record.— ^^'e  have  leceived 
a  copy  of  the  War  Service  Recoid  of  the  past  and  present 
students  of  Faraday  House.  The  Record,  which  is  an  excellent 
one,  is  limited  to  those  who  served  with  the  British  and  Allied 
Forces.  As  a  frontispiece  there  is  a  good  portrait  of  Col. 
Hubert  Sparks,  C.M.G.,  D.S.O.,  M.C.,  Croix  de  Guerre  (piesi- 
dent  of  the  Faraday  House  Old  Students'  Association).  Then 
follows  a  list  of  the  military  distinctions  gained  and  the  record 
of  those  who  served.  We  regret  to  notice  that  a  number  of 
promising  engineers  and  students  made  the  supreme  sacrifice, 
among  these  being  Lieut. -Col.  R.  W.  Hammond,  Captains 
E.  T.  Hayne  and  S.  J.  Snowden,  Lieutenants  C.  S.  Hipwell, 
W.  P.  Hinds,  C.  W.  Short,  N.  S.  Smith  and  T.  K.  Walker, 
Second-Lieutenants  Corke,  Davison,  Hawkins,  Hoggett,  Orton, 
J.  H.  and  W.  Parr-Dudley,  Rit.son,  J.  B.  Smitli,  Tonking, 
Trolloiie,  Turton  and  T.  P.  Wilson. 

Instruments  Showing  Presence  of  Combustible  Gas  in  Air. 

The  Bureau  of  Standards,  Washington,  ha.s  issued  a  Scientific 
Paper,  No.  331,  on  "'  New  Forms  of  Instruments  for  Showing 
the  Presence  of  Combustible  Gas  in  the  Air."  The  Paper 
contains  a  description  of  experimental  work  ujion  tlie  coni- 


bustion  of  gases  at  the  surface  of  an  electricaUy-heated  wire 
and  the  application  of  this  phenomena  to  the  design  of  instru- 
ments for  detecting  the  i)resence  or  indicating  the  amount  of 
combustible  gas  in  the  air.  The  devices  described  and  illas- 
trated  are  the  "  compensated  bridge,"'  the  "'  gloiving  wiie  "' 
indicators  and  the  "  bimetallic  "  detector.  The  operation  of 
the  compensated  bridge  indicator  depends  upon  the  change 
in  electrical  resistance  of  the  wire,  and  it  gives  a  continuous 
indication  of  the  amount  of  combustible  gas  at  the  point  at 
which  the  resistance  element,  called  the  "  detector  bridge," 
is  jslaced.  Wten  the  percentage  of  gas  reaches  a  pre-deter- 
mined  limit,  a  circuit  is  closed  operating  an  alaim  or  other 
piotective  device.  By  the  "  glowing  wire  indicator,"  which 
is  a  portable  device,  an  observer  may  quickly  determine  the 
amount  of  combustible  at  any  accessible  spot  by  adjusting 
the  current  through  an  active  wire  to  such  a  value  that  the  wire 
just  shows  a  visible  glow.  The  current  required  decreases  with 
increase  in  the  amount  of  gas  present.  The  bimetallic  detector 
is  an  automatic  device,  in  which  the  heat  of  combustion  of  the 
gas  at  the  surface  of  the  wire  causes  the  bending  of  an  adjacent 
bimetallic  strip,  which  in  turn  closes  an  alarm  circuit. 

Dazzle-Painting  of  Ships. — A  most  interesting  Paper  on 
the  above  subject  was  read  before  the  North-East  Coast 
Institution  of  Shipbuilders  at  their  "  Victory  Meeting  "'  held 
la.st  month.  Lieut. -Commander  Norman  Wdkinson,  R.N.V.R., 
who  has  made  a  speciality  of  this  work  during  the  war,  ex- 
plained very  clearly  why  the  ordinary  conventional  idea  of 
camouflage,  i.e.,  the  attempt  to  produce  invisibility,  failed  in 
the  case  of  ships  at  sea.  On  land,  one  Li^  dealing  with  a 
stationary  object  and  fixed  surroundings,  and  the  chances  of 
rendering  an  object  indistinguishable  are  much  greater  ;  but 
at  sea  where  the  colour  of  sky  and  sea  are  constantly  <  hanging, 
and  we  are  dealing  with  a  moving  object,  the  d'^^ice  is  much 
less  successful.  There  are  also  other  factors.  su(h  as  the 
destruction  of  delicate  colour  patterns  through  the  grime  of 
coaling  or  even  ordinary  wear  and  tear,  and  the  fact  that  a 
submarine  commonly  sees  a  ship  first  silhouetted  against  the 
sky,  which  also  makes  it  difficult  to  apply  devices  intended  to 
conceal  ships.  The  best  plan,  therefore,  was  to  accept  the 
fact  that  ships  cannot  be  rendered  invisible,  and  instead  to 
endeavour  to  confuse  the  subm'irine  regarding  their  cours". 
The  illustrations  shown  by  the  author  will  be  familiar  in 
general  principle  to  most  of  those  who  had  occasion  to  be 
near  ports  or  at  sea  during  the  war.  The  idea  was  to  paint 
the  ships  with  streaks  and  patterns  of  light  and  dark  paint, 
in  a  bold  m?,nner  so  that  its  outline  is  broken  up,  and  especially 
so  that  it  becomes  difficult  to  tell  whether  the  ship  is  pro- 
ceeding towards  the  observer  or  receding.  Some  of  the  illus- 
trations are  quits  striking  in  this  respect  and  experience 
showed  that  it  was  often  most  difficult  to  tell  the  bow  from 
the  stern  of  a  dazzle-painted  vessel,  or  to  state  with  certainty 
whether  she  was  proceeding  on  a  port  or  starboard  course. 
The  result  of  this  confusion  was  that  a  submarine  often  failed 
to  take  up  the  correct  position  for  firing,  and  having  once  done 
so,  frequently  was  unable  to  catch  up  a  ship  and  regain  this 
correct  relative  position.  As  a  matter  of  fact,  the  proportion 
of  dazzle-painted  ships  hit  was  much  less  than  in  the  case  of 
ships  of  uniform  tone.  A  feature  was  the  adoption  of  varied 
patterns,  so  as  to  prevent  any  particular  tyj^e  becoming 
familiar,  and  it  was  common  practice  to  employ  a  different 
pattern  on  the  two  sides  of  a  vessel. 


Personal. 

Pie-sentatioiis  h.-ivt-  Ix-ini  made  to  >li'.  t'.  W.  Salt,  of  Torquay,  who  is- 
taldng  up  the  appointment  of  city  electrical  engineer  at  Carlisle.  The 
officials  of  the  Council  presented  him  with  an  engraved  cigarette  box 
and  the  staif  and  workmen  of  the  electricity  works  made  a  presentation 
of  a  handsome  case  of  gold  mounted  briar  pipes. 

We  understand  that  Mr.  Charles  H.  Merz  has  arrived  in  South  Africa 
or  the  purpose  of  preparing  a  report  upon  the  proposal  to  adopt  electric 
traction  for  certain  sections  of  the  South  African  railways  and  of  advising 
the  CSovernment  regarding  the  generation  and  supply  of  electric  power 
in  the  Union  aenci'Hllv. 
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Electric  Heat  for  Drying   and  Baking.' 


By   GEORGE   J.    KIRKtiASSER. 


The  use  of  electric  heat  in  place  of  gas  or  other  fuel  for  such  in- 
dustrial processes  as  drying,  baking,  &c.,  has  devcloperl  considerably 
during  tlie  past  five  years,  because  of  its  reliability,  cleanliness,  ease 
of  control,  safety  and  i-educed  fire  hazard,  and  speed.  Even  where 
a  good  supply  of  natural  gas  has  always  been  available,  shortages 
have  occurred  forcing  manufacturers  to  look  to  some  other  heating 
agent. 

Ovens  are  employed  for  many  purposes  and  vary  in  size  and 
method  of  operation.  A\'here  only  drying  is  to  be  done,  and  the 
temperature  must  be  between  lOU'F.  and  200°F.,  such  ovens  are 
used  for  drying  clothes,  macaroni,  printing  ink,  herbs,  varnish, 
ammunition  shells,  armatures,  &c.  Food  warmers  or  cabinets  are 
also  in  thLs  class. 

Japaiming  and  enameUing  require  higher  temperature,  usually 
near  40C»^F.  to  450°r.,  and  grid  or  ribbon  type  heater  imits  are  used. 
Ovens  of  this  kind  are  used  for  japanning  or  enameUing  metal  furni- 
ture, automobile  parts,  metal  signs,  motor  frames,  brass  bed.s, 
telephones,  metal  conduit,  stoves,  metal  boxes  and  a  hundred  and 
one  other  articles.  Japanning  was  first  accomplished  by  the  use  of 
liquid  lacquer  or  varnish  derived  from  vegetables  grown  in  Jajian 
and  baked  in  the  sun.  To-day  the  word  japan  has  a  much  wider 
meaning,  and  the  protective  or  decorative  coating  is  baked  on  by 
artificial  heat.  If  not  properly  done  imperfect  work  results,  the 
rejectio  ns  in  manj^  cases  running  over  50  per  cent.  Through  the 
application  of  electric  heat  most  of  the  uncontrollable  variables 
entering  into  japanning  \\ork  have  been  jiractically  eUminated. 
Definite  results  can  be  secured,  and  if  one  batch  of  work  is  satisfac- 
tory, others  following  imder  similar  condition  will  be  equally  good. 
Portable  electric  heating  units  can  be  located  in  any  position  needed 
to  insure  the  best  temperature  distribution.  Since  the  control  of 
the  current  and,  therefore,  the  temperature,  Ls  simple,  the  variables 
of  the  human  element  are  reduced.  In  one  large  plant  automatic 
control  is  used  throughout,  one  mdividual  located  iii  front  of  an 
instrument  board  a  distance  from  the  ovens,  having  general  super- 
vision and  being  responsible  for  the  process  and  results.  The  tune 
for  baking  electrically  is  one-half  or  less  than  M'ith  gas  heat,  since 
a  higher  temperature  can  be  maintained. 

COMPABISON    BETWEEN    ELECTRIC    HeATING    AND    FuEL   COM- 
BUSTION 

In  a  direct-fired  gas  oven  the  heat  is  transferred  to  the  woik  largely 
through  convection.  In  an  electrically- heated  oven  some  heat  is 
brouglit  to  the  work  in  this  way  and  the  balance  by  radiation,  which 
probably  j)enetrates  more  and  accoimts  for  the  more  rapid  setting 
-of  the  coat  of  japan  under  the  surface.  If  heat  is  obtained  from  fuel 
complete  combustion  is  ahncst  impossible,  since  the  mixture  of  the 
fuel  and  air  varies  and  cannot  be  controlled  ^^•ith  great  accuracy. 
More  heat  is  required  to  do  a  given  amount  of  work  because  so  much 
heat  is  discharged  into  the  atmosphere  and  so  much  of  the  fuel  is  not 
completely  burned. 

The  application  of  electric  heat  to  ovens  depends  upon  local  con- 
ditions. In  some  ovens  it  may  be  necessary  or  sufficient  to  install 
the  heaters  along  the  side  walls,  w  hile  ia  other  cases  it  may  be  neces- 
sary to  supplement  the  heaters  on  the  side  wall  with  one  or  more 
rows  down  the  centre  of  the  oven.  The  number  of  heaters  for  any 
given  installation  depends  upon  the  weight  of  material  baked, 
maximum  temperatuie  required,  time  required  in  which  to  each 
maximum  temperature,  ventilation  or  changes  of  air  pei  hour, 
location  of  heaters  and  oven  construction. 

In  most  enamelling  oven  installations  the  maximum  temperature 
wiU  be  from  400°F.  to  -ioO'F.,  which  will  be  reached  in  from  one- 
half  to  one  hour's  time.  Tlie  ventilation  or  changes  of  air  per  hour 
will  depend  upon  a  number  of  variables,  such  as  kind  of  enamel  u.sed, 
speed  of  baking,  maximum  temjwratures  and  oven  construction. 
This  wiU  vary  through  a  range  of  from  10  to  20  complete  changes 
of  air  per  hour.  In  many  cases,  owing  to  interference  of  trucks, 
conveyors  of  ^\ork,  the  heaters  may  extend  only  a  definite  distance 
above  the  floor  line,  in  wliich  case  it  is  necessary  to  place  part  of  the 
heaters  elsewhere  to  get  sufficient  heat  in  the  oven. 

The  heating  element  of  the  Westinghouse  oven  heaters  consists  of 
of  a  resistor  ribbon  wound  on  a  number  of  fire  clay  bushings  assem- 
bled on  two  steel  tie  rods,  between  two  pres.sed  steel  end  plates. 
The  ends  of  the  ribbon  are  secured  to  forged  steel  terminals  whicli 
are  clamped  to  the  steel  tie  rods,  the  rods,  therefore,  becoming  the 

*  Abstract  of  an  article  in  "  Industrial  Management." 


tennmals  for  the  heaters.  These  rods  are  insulated  from  the  end 
frames,  where  they  pa.ss  through,  and  the  ends  are  threaded  for 
bolting  on  the  connectors.  The  heaters  are  norm.illy  rated  at  2-5  kw. 
120  volts.  Any  number  of  these  heaters  may  be  installed  in  an  oven 
and  connected  to  any  single  phase,  or  polj'phase,  alternating  current, 
or  a  direct  current  110,  220  or  440  volt  power  circuit  that  may  be 
available.  On  220-volt  service,  two  heaters  are  connected  in  series. 
Where  three-phase  power  circuits  are  used,  the  heaters  are  con- 
nected in  what  is  laiown  as  three-phase  delta. 

Japanners  have  heretofore  accepted  as  inevitable  a  higher  tem- 
perature near  the  back  of  the  ordinary  kiln  or  box-type  oven  than 
that  prevailing  near  the  door  ;  they  have  also  accepted  as  inevitable 
a  higher  temperature  near  the  ceiling  than  near  the  floor.  Wita 
electric  heating  units  of  the  proper  sort,  it  is  just  as  easy  to  hang 
heaters  on  the  doors  as  it  is  on  the  stationary  walls,  and  it  is  equally 
easy  to  place  them  on  the  floor.  This  makes  it  possible  to  obtain 
a  practically  unifonn  temperature  distribution  throughout  the  entire 
oven,  and  this  leads  to  high  quality  and  high  speed.  In  the  long, 
contmuous  type  of  oven  so  arranged  that  the  work  is  carried  through 
on  a  conveyor,  there  is  some  combination  of  temperatures  along  the 
run  of  such  an  oven  that  will  give  the  best  work  in  the  shortest  time 
and  the  flexibility  of  the  electric  heating  units  adapts  them  ideally 
to  the  determination  and  the  maintenance  of  sucli  combinations. 

The  work  carried  on  in  an  electrically-heated  oven  is  heated  largely 
by  energy  radiated  from  the  hot  metal  of  the  heating  units,  and  only 
to  a  slight  extent  by  convection  currents.  Microscopic  exammation 
has  showii  that  both  quality  and  speed  improve  as  the  proportion 
of  heat  transferred  by  radiation  increased,  and  an  oven  in  which  heat 
transfer  by  convection  could  be  entirely  eliminated  should  give 
maximum  quality  and  speed. 

In  japanning  and  enamelling  ovens  heat  must  be  .supplied  for  the 
following  chief  purposes  : — 

1 .  liaising  the  temperature  of  the  work. 

2.  Raismg  temperature  of  parts  used  for  supporting  cr  carrying 
the  work. 

3.  Raising  the  temperature  of  the  ventilating  air. 

4.  Supplying  the  loss  which  occurs  from  the  external  surfaces  of 
the  oven,  known  as  radiation  losses. 

5.  In  case  of  intermittent  operation,  such  as  a  kUn-type  oven  or 
the  semi-continuous  conveyor  type  oven,  raising  the  temperature 
of  oven  walls  and  heating  equipment. 

The  material  is  usually  at.  room  temperature,  which  is  approxi- 
mately 70°F.  This  must  be  heated  from  room  temperature  to  the 
maximum  temperature  desired.  After  the  work  has  reached  its 
maximum  temperature,  no  additional  heat  is  ab.sorbecl  by  it  regard- 
less of  the  lengtli  of  time  it  may  be  held  at  that  temperature,  as  a 
certain  definite  amount  of  heat  is  required  for  raising  the  tempera- 
ture of  a  given  substance  through  a  given  range  in  temperature, 
in-espective  of  the  length  of  time  consumed  in  heating.  However, 
if  the  heatmg  is  accomplished  in  one  hour  a  certain  amount  of  current 
demand  ■s\ill  be  required,  but  if  the  heating  is  accomplished  in  one- 
half  tlie  time,  double  the  amount  of  current  exjiresscd  in  kilowatts 
will  be  required  Avith  exactly  the  same  kUowatt-hour  coiijiumption. 
The  total  weight  in  pounds  of  metal  or  work  heated  multiplie  1  by 
the  degrees  rise  in  temperature  or  the  difference  between  the  initial 
and  )naximum  temperature,  multiplied  by  the  specific  heat  of  the 
metal  gives  the  power  required  in  B.Th.U's.     For  example  : — 

Wciglit  of  work  baked  per  hour,  3.000  lb. 

Initial  tcnijjerature,  70°F. 

I'inal  temperature,  4.WF. 

Length  of  bake,  1  hour. 

3,000 X (450-70) X0-12.5=  I42,()00  B.Th.U. 
142,600 
-„  jT„  =41-8  kw.-hours. 

The  specific  heat  of  iron  is  here  a.s.sumed  to  be  0-125. 

Tlie  item  of  raising  the  temperature  of  the  parts  used  for  sup- 
porting or  carrying  the  material  to  be  baked  cannot  be  neglected  as 
quite  often  the  conveyor  or  supporting  racks  or  trucks  will  weigh 
as  much  as  the  work  itself.  However,  the  conveyor  or  trucks  may 
be  at  some  higher  temperature,  if  the  conveyor  or  tniclis  le-enter 
the  oven  before  they  have  time  to  cool  off  to  room  temperature. 
As  in  the  case  of  the  work  entering  the  oven,  it  is  important  to  know 
the  initial  and  the  final  temperature  of  the  conveyor  or  supporting 
racks  or  truck. 
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For  example  : — 

Weight  of  movable  truck  or^ronveyor  entering  the  oven  per 
fhour,  l,5(K)lb. 

Initial  temperature,  150°F. 
Final  temperature,  450°F. 

1,500  ,\  (450- 150)  X 0-125=56,250  B.Th.U 
56,250 

.^  .,.-,  =  16-0  kw.-hours. 
3,412 

Heating  Air  Necessary  foe  Ventilation. 
Ventilation   being   necessarj*  for  certain  kinds  of   baking,   it   is 
important  to  consider  the  power  needed. 

The  amount  of  power  required  for  heating  the  air  used  in  the 
ventOation  of  the  oven  depends  upon  the  initial  and  final  tempera- 
ture of  the  air,  tlie  pounds  of  air  entering,  and  its  specific  heat. 
Since  the  ventilating  air  is  obtained  fromthe  enamelling  room,  the 
initial  temperature  is  assumed  at  70  deg.  The  final  temperature 
will  be  that  of  the  air  leaving  the  oven.  In  the  case  of  the  kiln-type 
oven  or  semi-continuous  conveyor  oven,  the  air  is  withdrawn  at  the 
maximu2ii  oven  temperature,  but  with  a  continuous-conveyor  type 
oven,  where  the  incoming  work  is  bathed  by  the  outgoing  air,  the 
temperature  of  this  ventilating  air  at  the  exhaust  pomt  may  be 
considerably  below  the  maximum  oven  temperature. 

The  total  quantity  in  cubic  feet  of  air  supplied  per  hour,  multiplied 
b}'  the  temperature  rise  in  degrees  Fahrenheit,  multiplied  by  the 
specific  heat  of  air,  divided  by  the  cubic  feet  of  air  per  pound,  will 
give  the  heat  required  in  B.Th.U.'s  for  ventilating  purposes.  The 
specific  heat  of  air  at  450''F.  is  0-245.  At  450°F.  there  are  22-9  cubic 
feet  of  air  per  pound. 

The  following  example  serves  to  illustrate  the  working  out  of  a 
concrete  heating  problem.  Assume  that  10,000  lb.  of  sheet  metal 
are  to  be  enamelled  per  hour,  at  a  maximum  temperature  of  450°F., 
entering  the  oven  at  70  deg.  and  leaving  at  300  deg.  The  oven  is  of 
the  continuous  type,  the  work  being  hung  on  the  conveyor,  dipped 
automatically  while  travelling,  drained  and  convej-ed  continuously 
through  the  oven.  The  oven  is  in  the  form  of  a  room  27  ft.  wide, 
54  ft.  long  and  S  ft.  6  in.  high,  with  insulated  walls  consisting  of  4  in. 
of  high-grade  insulaling  material.  The  conveyor  travels  at  a  speed 
of  6  ft.  per  minute  and  weighs  12  lb.  per  foot,  giving  a  total  weight 
of  4,320  lb.  per  hour.  It  will  enter  the  oven  at  about  150  deg.  and 
leave  at  450  deg.  About  12,400  cubic  feet  of  ventilating  air  are 
used  per  hour,  with  a  temperature  rise  of  3S0°F.  The  radiation  loss 
area  of  the  walls  is  4.293  sq.  ft.,  having  a  surface  temperature  of 
100°F.  and  a  radiation  constant  of  0-6.  The  total  heat  require- 
ments per  hour  are  : — 

B.Th.U.     Kw. -hours.         Watts  per  unit. 

Radiation  225,400     ...       66-1       ...     15-4    per  sq.  ft. 

Conveyor  racks 162,000     ...       47-5      ...     110    per  lb. 

Sheet  metalload  287,500     ...       84-4      ...       8-44  per  lb. 

Ventilation    51'1,400     ...     151-0      ...     12-2    per  cubic  ft. 

Total  1,189,300     ...     34*1-0      ...  — 

Absorption  by  the  walls  is  not  considered  in  a  contmuous-type 
oven.  In  this  special  case,  156  heaters  with  a  maximum  demand 
off  360  kw.-hours  were  necessarj-.  This  resulted  in  28-7  lb.  of 
material  being  baked  per  kOowatt-hour. 

In  large  plants  electric  current  is  purchased  or  generated  at  a  cost 
of  2  cents  a  kilowatt-hour  or  less. 

Types  of  Electkically-heated  Ovens. 
Ovens  are  divided  into  three  main  t-i-jjes  : — 

1.  KUn  or  box  type,     (o)  Hand-loaded.     (6)  Truck-loaded. 

2.  Semi-continuous  conveyor  type. 

3.  Continuous  conveyor  type. 

In  the  fii-st,  the  w  ork  may  be  carried  in  and  hung  on  hooks  or  other 
supports  by  hand,  or  the  work  may  be  first  placed  on  trucks  and  tlie 
entire  tnick  pushed  into  the  oven  and  left  there  duruig  the  bake. 
The  latter  can  be  quickly  removed  and  another  loaded  truck  placed 
in  the  oven.  The  semi-continuous  conveyor  type  oven  consists  of 
an  oven  liaving  doDrs  at  both  ends  w  ith  an  overhead  conveyor  nnining 
directly  through  it.  This  is  usually  a  continuous  chain  passing 
through  the  oven  and  returning  over  the  top.  A  batch  of  material 
is  dip])ed  in  the  enamel  and  hung  on  the  conveyor  to  drip  for  15  or  20 
mmutes  and  then  carried  into  the  oven  by  the  conveyor.  While 
the  fii-st  batch  is  being  baked,  the  second  is  being  dipped  and  being 
hung  on  the  conveyor.  As  soon  as  the  first  batch  has  baked  the 
■conveyor  is  started  up,  the  first  being  carried  out,  and  the  second 
batch  into  the  oven.  A  third  batch  is  then  dipj  ed  and  huns  on  the 
conveyor,  while  the  second  batch  is  being  baked,  and  the  first  latch 
removed  from  the  conveyor.     This  operation  is  repeated  uldefinitel^-. 

A  continuous  conveyor-type  oven  consists  of  an  oven  with  a 
conveyor  running  through  it  which  operates  continuously  and  r.ot 
intermittentlv  as  in  the  case  of  the  semi-continuous  oven.     The 


work  is  hung  on  to  a  moving  conveyor  or  chain  and  carried  directly 
into  the  oven.  The  speed  of  the  chain,  the  length  of  travel  and  the 
temperature  of  the  oven  must  be  such,  that  by  the  time  the  work 
reaches  the  exit,  the  enamel  has  been  thoroughly  baked.  The  doors 
must  be  open  contmuously.  In  order  to  prevent  heat  losses  through 
these  openings  and  the  smoke  and  vapours  from  fillmg  the  enamelling 
room,  the  oven  must  be  constructed  so  as  to  obtain  an  air  seal  around 
the  openmg,  or  an  exhaust  fan  coimected  at  the  proper  point  of  the 
oven  to  secure  an  air  balance,  and  at  the  same  time  provide  ample 
ventilation. 

The  hand-operated  kihi-type  oven  is  the  most  inefficient  tj^pe  of 
oven  used.  Since  the  work  must  be  carried  in  by  hand,  the  oven 
cannot  be  at  a  very  high  temperature  during  the  loading  period. 
Also,  after  the  bakmg  has  been  compleced  the  oven  doors  must  be 
opened  and  the  oven  allowed  to  cool  down  to  about  150'F.  before 
the  workmen  can  enter  the  oven  for  removing  the  work.  Before 
the  oven  can  then  be  loaded,  ready  to  be  put  into  ojieration  again, 
the  temperature  is  down  to  that  of  the  room.  This  means  that  in 
almost  ever\'  case  tliis  tj-pe  of  oven  must  be  heated  from  approxi- 
mately room  temj)erature  up  to  maximum  baking  temperature  for 
every  bake  that  is  obtained.  With  the  truck  operated  kihi-type 
oven,  the  doors  may  be  open  a  raiich  shorter  period  than  w  here  ovens 
are  hand-operated,  from  5  to  10  mmutes  being  ample  time  after  the 
doors  have  been  open  for  removing  the  trucks  and  runnmg  other 
trucks  into  the  oven.  The  semi-continuous-conveyor  oven  is  about 
as  efficient  as  the  truck-operated  oven  because,  as  the  w  ork  progresses 
through  the  oven,  both  ends  of  the  oven  must  be  laid  wide  open  when 
loading,  with  the  consequent  result  of  a  large  cooling  etfect.  Ovens 
of  this  type  will  drop  from  4.50  deg.  to  250  deg.  while  this  change  is 
being  made.  The  total  weight  of  the  conveyor  in  proportion  to  the 
amoimt  of  work  entering  the  oven  per  bake  is  probably  not  so  great 
with  this  type  of  oven  as  in  the  case  of  the  truck-operated  oven, 
hence  the  efficiency  of  operation  is  improved  in  this  particular.  The 
overall  efficiency,  however,  is  approximately  the  same  as  the  truck- 
operated  oven. 

The  continuous  conveyor-t^-pe  oven  is  the  most  efficient  tj-pe  of 
oven,  it  ojierates  continuously  at  one  temperature  and  requires  a 
mininnnu  of  ventilation  and  a  conveyor  of  minunum  weight.  The 
net  result  of  this  is  that  the  latest  designs  of  continuous  conveyor- 
tvpe  ovens  have  an  efficiency  in  excess  of  double  the  amount  ob- 
tained by  the  best  serai-continuous  conveyor-tj-pe  oven. 

Tlie  efficiency  of  the  above  types  of  ovens,  expressed  in  poimds 
of  work  or  finished  product,  per  kilowatt-hour  consumption  for  ovens 
of  the  latest  of  each  of  the  respeciive  types,  having  the  highest  grade 
insulation,  proper  ventilation  and  intelligent  operation  of  the  oven  is  : 
Kiln-type  oven,  liand-operated,  6  lb.  to  8  lb.  of  work  per  kilowatt- 
hour. 

KiIn-t_\T:e  oven,  truck-operated,  10  lb.  to  12  lb.  of  work  per  kUo- 
watt-hour. 

Semi-contmuous,  conveyor-type  oven,  10  lb.  to  12  lb.  of  work  per 
kilowatt -hour. 

Contmuous  conveyor-type  oven,  25  lb.  to  30  lb.  of  work  per  kilo- 
watt-hour. 

Standardising  JArANNixG  Operations. 
Since  the  principles  of  scientific  management  have  been  adopted 
so  generally  and  with  much  success,  the  standardising  of  japamiing, 
enamelling  or  drying  operations  is  receiving  greater  attention  than 
before.  Such  scientific  standardisation  is  well  exemplilied  in  the 
use  of  the  continuous  conveyor-type  oven.  In  the  hand-loaded  kihi 
type  oven  the  work  after  being  dipped  is  hung  up  on  racks  or  sup- 
ports and  then  after  the  oven  is  loaded,  current  is  turned  on.  and 
later  the  revci-se  of  this  operation  takes  place.  A  large  amount  of 
heat  is  wasted  in  heating  up  the  oven  after  each  batch  and  manual 
handling  of  material  is  cos'ly  and  consumes  much  time.  With  tlie 
continuous  process,  which  is  the  one  dictated  by  scientific  manage- 
ment, mechanical  de\-ices  are  used  to  the  greatest  extent — not  only 
freeing  labour  for  other  work,  but  thereby  eliminating  a  souree  of 
error  and  inefficiency.  The  work  is  dipped  all  at  once,  carried  1o 
and  through  the  oven  and  then  to  a  ]  oint  wliere  the  next  oix-ration 
is  to  be  perfonned.  With  this  method  all  movements  and  precessf  s 
may  be  definitely  set  and  then  du])licated  in  exactly  the  same  mamier 
over  and  over  again.  If  desired  the  oven  may  be  so  plamied  and 
constructed  that  the  -n-ork  is  passed  through  zones  of  projierly 
graduated  and  projierly  maintamed  temiieratures.  so  that  it  may 
be  treated  and  cooled  exactly  ui  ways  found  to  be  best  by  experi- 
ment. The  ventilation  of  the  continuous  conveyor-type  oven  cfn 
lie  controlled  much  better  liecause  the  cpenmgs  are  sealed,  and  there 
is  no  intermittent  throwing  open  of  th.e  oven  with  the  resultant 
cooling-off. 

Ai  the  National  Screw-  and  Tack  Company's  plant  at  Cleveland, 
♦he  use  of  electricity  for  heatuig  its  diying  ovens  has  resulted  in 
increased  production  and  lowered  unit  costs.     The  ovens  are  now 
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heated  to  40Cl'F.  in  one-tenth  the  time  required  under  old  conditions 
Rods  that  used  to  be  kept  in  ovens  75  to  90  minutes,  are  now  finished 
in  20  minutes  or  less.  The  daily  output  Avas  about  18  tons,  and  now 
it  averages  55  tons. 

In  another  factory  an  operation  was  carried  on  which  included, 
first,  the  placing  of  pieces  on  a  rod.  wliich  was  then  carried  by  tw  o 
men  into  an  oven  vhere  it  was  Imns  up.  Tn  each  bake  an  average 
cf  35  of  these  rods  had  tn  be  loaded  and  caiTied  into  the  oven.  They 
were  then  pre-heated  for  one  to  cne  and  one-half  houi-s,  carried  out 
and  dipped,  and  then  hung  up  to  permit  the  sujierfluous  liquid  to 
drip  off,  after  which  they  were  carried  back  into  the  oven  and  baked 
for  12  hours.  This  method  had  been  practised  for  years  in  that 
industry'  and  was  commonly  used.  To  electrify  this  process  it  was 
necessaiT  to  change  the  cycle  of  operation,  and  eliminate  a  great 
deal  of  the  heat  loss  due  to  the  opening  and  closing  of  the  oven  as 
well  as  the  coolingofF  of  the  material  after  each  step.  To  accom- 
plish this,  a  continuous  conveyor-type  oven  v  as  installed,  the 
operation  of  which  requires  the  labour  of  only  a  man  or  boy  to  place 
the  material  on  a  chain  conveyor  and  another  to  take  the  finished 
product  from  the  conveyor  as  it  comes  from  the  oven.  All  of  the 
fonner  operaiions  are  accomplished  in  the  travel  of  the  conveyor. 
The  savmg  in  labour  through  the  ii^stallation  of  this  oven  was 
sufficient  in  itself  to  pay  for  its  cost  in  approximately  seven  months. 
A  unifonn  product  is  turned  out  ;  the  saving  in  floor  space  is  ap- 
proxunately  75  per  cent.  ;  there  are  no  culls  :  the  temperature  is  held 
constant  automatically,  preventing  over  or  under  baking,  and  shoj) 
conditions  are  improved. 

Electrically- HEATED  f'oEE  Ovems  for  Foundries. 
Electric  heat  is  eminently  adapted  for  core  drying  because  of  the 
thoroughness  of  the  drying  action  of  the  radiating  heat.  The  cores 
ai-e  baked  more  rapidly  and  as  a  result  of  any  efficiency  plan  de- 
pending on  standardising,  a  process  through  accurate  control  of 
factors,  the  production  is  increased,  the  product  bettered,  and  possi- 
bility of  imperfectly  baked  cores  eliminated.  Enough  installations 
have  been  made  to  show  that  the  results  are  as  satisfying  as  has  been 
effected  in  the  japanning  and  enemalling  field.  The  ovens  are 
similar  and  the  sizes  and  arrangement  of  racks  depend  upon  the  size 
of  cores  to  be  baked. 

SHER.4RDIZING    OvEN.S. 

Tn  the  process  of  sherardizmg,  which  is  a  means  of  rast-proofing, 
the  electrically-heated  oven  has  now  been  found  extremely  superior. 
This  process  consists  of  treating  the  metal  article  in  zinc  dust  in  such 
a  way  that  the  entire  exposed  surface  is  impregnated.  The  dust 
used  consLsts  of  metallic  zinc  with  zinc  oxide  which  can  best  be 
uniformly  handled  by  keeping  the  temperature  of  the  oven  constant. 
About  10  years  ago  sherardized  metal  moulding  was  put  on  the  market 
in  comjietition  with  the  usual  enamel-covered  conduit  u.sed  in  elec- 
trical construction  work.  Since  then  sherardizing  has  been  ex- 
tended to  the  coating  of  many  iron  and  steel  products,  as  well  as 
being  applied  to  brass  to  produce  a  finish  resembling  nickel  plate. 

In  the  report  recently  made  by  the  engineermg  department  of  the 
Society  for  Electrical  Development,  they  cite  as  an  example  of  saving 
of  sherardized  products  the  case  of  an  automobile  manufacturer 
changing  over  from  brass  hub  caps  to  sherardized  steel  caps.  Brass 
caps  running  four  to  the  jjound  at  34  cents  a  poimd  would  cost  20 
cents  more  per  set  of  four  than  the  steel  sherardized  caps.  On  a 
production  of  25,000  caps  there  would  be  a  saving  of  .?5,000,  which 
could  be  increa.sed  by  substituting  sherardized  steel  for  other  brass 
or  nickel-plated  parts. 

The  ovens  \i.sed  for  the  sherardizing  process  are  of  the  rotary  type, 
and  the  electric  units  used  permit  of  controlling  the  temperature, 
so  that  the  surfaces  of  the  articles  reach  and  maintain  the  condition 
most  suitable  for  the  best  sherardizing.  The  oven  is  rcvjlved  by  a 
motor  and  the  zinc  du.st  is  thus  brought  in  constant  and  intimate 
contact  with  the  articles  or  material.  The  heating  elements  are 
imbedded  in  the  sides  of  the  drums  and  current  led  to  them  through 
collector  rings  mounted  on  the  shaft.  This  is  done  because  the  oven 
is  rotated  during  operation.  The  temperature  of  a  sherardizing 
oven  is  considerably  higher  than  that  of  an  enamelling  oven,  the 
"  high  "  heat  at  the  start  being  over  700°F.  This  "  high  "  heat  is 
held  until  the  metal  is  in  a  condition  to  absorb  the  zinc  dust  (in 
which  it  is  packed).  "  Low"  heat  is  then  thrown  on  for  two  or 
three  hours  to  give  time  for  thorough  depositing  and  then  the  current 
is  thrown  off.  When  the  temperature  of  the  oven  drops  to  about 
350'F.  the  door  may  be  opened  and  the  material  removed.     ^  .  (^ 

(;i,'N  SnRiNKiNf;  Ovens. 

In  the  gun-treating  ovens  as  nf)w  used  in  orrlnance  jilants,  ten'- 

j)eratures  ranging  from  70O'''F.  to  1  ,(I00^F.  are  employed.     Tnese  over  s 

are  used  for  shrinking  gun  jackets  in  place,  being  from  l.'i  ft.  to  75  ft. 

long  and  cylindrical  in  shape.     Heat  other  than  ele  trie  heat  could 


not  be  applied  verv'  easily,  and  Ijy  ]iropcr  ])lacing  of  the  electric 
heater  units  the  necessary  uniform  distribution  of  heat  is  secured. 

M1SCELLANEOU.S  Applicatkim. 

Shelf  heaters  form  a  means  of  ap]Jying  electric  heat  to  ovens 
already  built  or  in  use,  such  as  are  not  intended  for  high  temperature 
work,  as  the  current  consumption  is  not  sufficient  to  give  extremely 
high  temperatures.  They  are  suitable  for  a  great  variety  of  pur- 
poses, such  as  :  Laboratoiy  closets,  lacquering  ovens,  evaporating 
and  drying  closets,  plate  warmers,  &c.  More  than  one  shelf  may 
be  used  when  there  is  sufficient  height  and  a  single  shelf  does  not 
give  a  sufficiently  high  temperature. 

Perforated  shelves  may  be  made  up  with  space  heater  units  placed 
below,  and  this  arrangement  is  used  for  many  odd  purposes,  such  as 
keeping  oil  and  grease  in  quickly  usable  form  in  garages,  factories,&c 


110,000-volt  Transmission  Line  Over 
the  St.  Lawrence  River.* 

Bj-    S.   SVKNNINGSON, 

The  Shawinigan  Water  &  Power  Company  transmits  power  fiom 
the  generating  plants  at  Shawinigan  Falls,  north  of  the  St.  Law  rence 
river  about  20  mUes,  to  the  towns  on  the  south  side  of  the  river, 
supplying  various  towns  and  industries,  including  asbestos  mines. 
The  current  is  transmitted  at  50,(t00  volts  from  Shawinigan  Falls 
to  the  St.  Lawrence,  where  the  voltage  is  stepped  down  to  25,000 
for  transmission  across  the  river  by  the  submarine  cable,  then 
stepped  up  to  50,000  volts  and  transmitted  at  this  voltage  to  Thetford 
and  Sherbrooke  (the  two  branches).  At  the  time  the  submarine 
cables  were  installed,  the  alternative  of  putting  in  an  overhead 
crossing  was  considered,  but  the  amount  of  power  to  be  transmitted' 
at  that  time  was  so  small  that  the  expense  of  an  overhead  crossing 
did  not  appear  justified.  However,  the  demand  for  power  on  the 
south  shore  steadily  increased.  By  the  beginning  of  11116  five  sub- 
marine cables  were  in  operation,  two  three  phase  and  three  single 
phase,  and  the  capacity  of  the  transformer  house  had  reached' 
10,000  kw.  Submarine  cables  have  always  been  a  source  of  trouble 
and  expense.  The  current  in  the  river  carries  them  down  stream, 
and  is  sometimes  strong  enough  to  pull  them  apart.  In  the  winter 
the  ice  has  often  put  them  out  of  commission,  and  temporary  pole 
lines  were  erected  across  the  ice  to  maintain  the  service.  When, 
therefore,  in  the  autumn  of  1916  the  demand  came  for  more  power 
for  the  south  shore,  partly  for  war  work,  the  company  decicled  in^ 
favour  of  an  overhead  ciossing. 

The  construction  of  an  additional  submarine  crossing  would  have 
involved  an  expenditure  of  about  8150,000  for  the  purchase  and' 
installation  of  cables,  additional  transformers,  about  4,000  kw. 
capacity,  and  their  switches,  lightning  arresters,  &c.,  and  the  neces- 
sary extension  of  the  transformer  houses.  Besides  this,  the  weak 
point  in  the  line  would  not  have  been  improved.  The  overhead 
crossing  was  estimated  to  cost  .S200,000,  the  difference  between  the 
two  being  offset  by  the  advantage  of  obtaining  greater  security  from 
intemiptions  to  the  service,  and  a  gain  of  from  2  to  3  per  cent,  in 
regulation  by  cutting  out  the  transformers,  together  with  the  elimina- 
tion of  a  considerable  amount  of  operating  and  maintenance  expense 


1 


t  ffWFi 


Preliminary  Investigation. 


The  shores  of  the  St.  Lawrence  liver  were  carefully  surveyed,  and 
it  was  finally  decided  to  investigate  in  detail  two  alternatives,  (n)  A 
three-span  crossing  at  Point-du-Lac,  each  span  approximately 
2.20f»  ft.  long,  (b)  A  single-span  crossing  between  the  cable  houses 
4,800  ft.  long. 

From  a  construction  point  of  view,  the  site  at  Point-du-Lac 
appeared  at  first  to  be  very  favourable  for  an  overhead  crossing. 
The  St.  Lawrence  at  this  point  is  about  7,000  ft.  wide,  but  as  the 
water  is  very  shallow,  except  for  a  distance  of  2,000  ft.  in  the  centie, 
a  crossing  could  have  been  built  using  three  spans  of  ajiproximately 
2,200  ft.  each.  This  arrangement,  though  .«omewhat  chea]ier  hi 
itself,  would  have  necessitated  the  building  of  about  15  miles  of 
double-circuit  high-tension  pole  lines  in  order  to  connect  up  with 
the  main  transmission  lines.  This  additional  cost  would  have 
brought  the  total  cost  approximately  u]i  to  that  of  the  single-span 
scheme,  and  the  latter  was  finally  decided  on. 

General  Description. 
The  crossing  as  completed  consists  of  a  central  span  4,801  ft.  long 
and  two  anchor  spans,  the  north  shore  span  571  ft.  long  and  the  south 
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shore  span  951  ft.  long.  There  are  two  towers  350  ft.  high  and  60  ft. 
square  at  the  base,  the  upstream  and  downstream  faces  tapermg  to  a 
width  of  14  ft.  at  the  top.  A  cross-arm  at  the  top,  14  ft.  wide  by 
100  ft.  long,  carries  three  double -groove  slieaves  8  ft.  in  diameter  and 
50  ft.  apait,  over  which  the  anchor  cables  pass.  The  tower  founda- 
tion is  made  up  of  four  circular  reinforced  concrete  piers  1 1  ft.  in 
diameter  placed  on  the  corners  of  a  60  ft.  square.  These  piers  ace 
connected  by  heavily  reinforced  concrete  beams  4  ft.  wide  by  8  ft. 
deep.  Three  lines  of  cable  50  ft.  apart  span  the  river  between  the 
two  towers.  The  cables  are  1 J  in.  in  diameter,  made  of  galvanised 
plough  steel,  and  comj:osed  of  six  strands  of  19  wires  each,  \iith  a 
stranded  core  of  30  w  ires.  To  each  end  of  the  centre  span  cables  is 
yoked  two  anchor  span  cables. 

During  February-,  1917,  boruigs  to  a  depth  of  100  ft.  revealed 
very  fine  white  sand  « ith  occasional  strata  in  which  a  little  clay  was 
mi-xed.  Tlie  piers  ■were  constructed  in  the  form  of  holloAv  cylinders 
of  reinforced  concrete  with  an  outside  diameter  of  1 1  ft.  and  an  inside 
diameter  of  7  ft.  This  work  was  begun  early  in  the  year,  but  owing 
to  high  water,  high  winds,  rain  and  labour  tioubles  it  was  not  com- 
pleted imtil  about  the  middle  of  September. 

Cables. 

The  cables  are  1 1  in.  in  diameter,  of  galvanised  plough  steel,  made 
up  of  si.x  strands  of  19  wires  each,  and  a  stranded  steel  core  of  30 
wires.  Tests  made  at  McGill  I'niversity  showed  that  the  wiies  had 
an  average  yield  point  of  221,000  lb  per  square  inch,  and  an  average 
breaking  load  of  258,(XlO  lb.  per  square  inch.  The  completed  cable 
was  tested,  the  yield  pomt  being  found  to  be  158,500  lb.,  and  the 
ultimate  strength  186,400  lb.,  or  193,0001b.  per  square  inch  and 
227,000  lb.  per  square  inch  respectively.  The  test  of  the  completed 
•cable  indicated  a  modulus  of  elasticity  of  7,250,000  lb., or  8,800,000  lb. 
per  square  inch.  The  usually  accepted  value  for  the  modulus  for 
stranded  steel  cables  is  about  21,000,000  lb.  per  square  inch,  but  the 
behaviour  of  the  cable  during  erection  bore  out  the  results  of 
the  test. 

The  bridge  sockets  used  for  connecting  the  cables  were  machined 
out  of  solid  blocks  of  steel,  s-o  as  to  allow  a  grip  of  9  in.  on  the  cable. 
The  cable  was  passed  through  a  tapered  hole  in  the  centre  of  the 
bridge  socket  and  broomed  out  on  the  end  for  a  length  of  15  in  to 
18  in.  The  wires  ^^•e^e  then  cleaned  with  gasoline  and  held  in  place 
by  means  of  a  templet  made  of  |-  in.  steel  plate,  which  fitted  over  the 
back  of  the  bridge  socket.  The  bridge  socket  was  suspended  bottom 
up  and  healed  by  gasoline  torches  for  about  half  an  hour,  when 
spelter  was  poured  into  the  conical  hole  through  a  1  in.  diameter  hole 
in  the  centre  of  the  templet.  After  being  allowed  to  cool,  the  ends 
of  the  wires  projecting  from  the  templet  were  cut  off  and  the  temjjlet 
•nas  removed.  It  was  found  that  if  the  spelter  was  heated  to  just 
the  right  temperature  {i.e..  just  hot  enough  to  ignite  a  sliver  of  wood 
thrust  into  it)  the  full  breaking  strength  of  the  wire  wa.s  usually 
developed  in  a  length  of  6  in. 

Shortly  after  the  bridge  sockets  were  poured  it  was  found  necessary 
to  shorten  two  of  the  cables,  and  the  speltered  end  was  cut  off.  We 
had  one  of  these  cones  of  sjielter  cut  in  the  machijie  shop,  and  found 
that  the  spelter  adhered  so  firmly  to  the  wii-es  that  the  section  could 
be  machmed  Avithout  lifting  the  wires  out. 

Insul.^tors. 

The  insulators  which  were  used  eventually  consist  of  a  large  ring 
girder  and  two  spiders.  The  ring  girder  is  8  ft.  in  diameter,  and  made 
up  of  two  9  in.  channels  12  in.  ajjart,  with  |  m.  cover  plates.  The 
upper  spider  is  connected  to  the  ring  girder  by  means  of  three  2i  in. 
bolts  10  ft.  long,  one  at  the  end  of  each  spider  arm.  The  centre 
spider  is  supported  on  the  ring  girder  by  six  porcelain  insulators  of 
eight  skirts  each,  two  insulators  at  the  end  of  each  spider  arm.  The 
clear  distance  between  the  spiders  is  about  36  in. 

The  special  compression  porcelain  insulators  have  a  tested  breaking 
strength  of  60  tons  each  ;  this  is  about  four  times  the  estimated 
maximum  load.  Electrical  tests  showed  a  dry  flashover  of  302.<i(l0 
volts  and  a  wet  flaslio\-er  of  262,000  volts.  The  completed  insulator 
has  a  net  weight  of  about  6  tons. 

Ekectinc  Cables. 

The  three  lines  were  erected  in  succession.  The  ends  of  the  anchor 
cables  w  ere  hoisted  over  the  towers,  the  south  shore  cables  made  fast 
to  the  centre  span  cable,  drawn  over  the  tower  until  the  bridge 
sockets  touched  the  main  sheave,  tied  to  the  top  of  the  tower  and 
attached  to  the  anchor  pier.  The  north  shore  cables  wei-e  next 
attached  to  the  centre  cable,  the  suspension  insulators  and  copper 
line  fastened  to  this  and  the  cable  hoisted  into  place.  The  hoisting 
was  done  by  a  steam  hoist  braced  against  the  centre  anchor  pier. 


The  copper  conductor  in  each  line  is  supported  by  17  suspension 
insulatoi-s  spaced  about  250  ft.  apart,  the  end  insulators  being  about 
400  ft.  from  the  towers.  The  copper  lines  drop  from  the  end  insu- 
lators to  strain  in.sulators  on  the  tower  at  tlie  1.50  ft.  level,  pass 
through  the  tower  to  the  back,  where  they  are  connected  to  another 
set  of  strain  insulators.  On  the  north  side  the  lines  pass  direct  from 
the  main  tower  to  a  transmission  line  tower  on  the  shore,  a  distance 
of  about  COO  ft.  On  the  south  side  a  light  structural  steel  truss, 
50  ft.  long,  hung  from  two  sets  of  the  anchor  cables,  provides  an 
intermediate  point  of  suspension,  forming  two  spans  of  500  ft.  each. 
Access  to  the  insulators  attached  to  the  truss  is  provided  by  a  walk- 
w  ay  running  up  from  the  anchor  pier  and  suspended  from  the  anchor 
cables. 

After  the  cabhs  were  erected  an  almost  constant  vibration  in  them 
was  observed,  varying  in  intensity  and  somewhat  similar  to  that  in  a 
violin  string,  with  definite  nodes  12  ft.  to  15  ft.  apart.  About  a 
month  after  the  line  was  put  into  service  this  vibration  seemed  to 
shake  loose  the  bolts  connecting  two  of  the  suspension  insulators 
to  the  cable,  and  they  droj^ped  and  hung  suspended  on  the  copper 
line.  Two  of  the  riggers  volunteered  to  go  out  on  the  steel  cable, 
fish  up  the  insulator?  and  attach  them  again.  A  short  time  later 
an  insulator  on  one  of  the  other  lines  broke  loose,  and  it  was  similarly 
re-conned ed.  The  rabies  as  originally  strung  allowed  the  foUowing 
clearances  between  the  copper  conductors  and  the  average  water 
level  during  the  season  of  navigation  :  Down  stream,  172-5  ft.  ; 
centre,  178-8  ft.  ;   up  stream,  180-6  ft. 

The  temperature  at  tin^.e  of  erection  was  about  20  "F.  As  there 
is  a  change  m  sag  of  approximately  1  ft.  for  each  10  deg.  change 
in  temperature  the  above  would  correspond  roughly  to  clearances 
at  llO'F.  of  163-5,  169-8  and  171-6  ft.  respectively.  At  the  time 
these  cables  were  erected  the  sag  was  expected  to  increase  as  the 
cables  stretched  under  the  load  until  the  strands  were  drawni  tightly 
together.  There  was  no  data  available  by  which  to  predict  the 
extent  of  this  increase.  The  hoist,  therefore,  was  left  in  position, 
so  that  the  cables  could  be  pulled  up  when  the  sag  became  too  great. 
In  May  of  tliis  year  it  was  found  that  the  sag  in  the  cables  had 
increased  by  from  24  ft.  to  27i  ft.,  and  that  in  order  to  obtain  the 
necessary  clearance  over  the  chaiuiel  we  would  have  to  take  up  24  ft. 
in  the  sag  of  the  down-stream  cable  and  13  ft.  and  14  ft.  in  that  of 
the  centre  and  up-stream  cables  resijectively.  The  amount  by 
which  a  cable  is  to  be  stretched  in  order  to  take  up  a  given  amount 
in  the  sag  varies  inversely  as  the  modulus  of  elasticity  of  the  cable, 
which,  however,  is  itself  affected  by  the  gradual  stretching  to  which 
the  cable  is  subjected. 

Ice  Protection 
Ice  conditions  in  the  St.  Lawrence  river  at  this  point  are  at  times 
reiy  troublesome,  and  it  was,  therefore,  advisable  to  construct  some 
kind  of  guard  piers  outside  the  towers.  During  the  winter  about 
3,000  tons  of  field  stone  were  deposited  on  the  river  bed  on  each  side 
about  75  ft.  from  the  up  .stream  and  river  faces  of  the  towers,  carrj-ing 
the  rock  to  an  elevation  about  3  ft.  above  the  surface  of  the  ice. 
The  ice  usually  goes  out  about  this  level,  bu;  last  year  conditions  * 
were  exceptionally  severe.  The  guard  piers  are  now  being  com- 
pleted by  means  of  reinforced  concrete  cribs  filled  with  roik.  and 
carried  to  about  the  level  of  the  maximum  recorded  high  w  ater. 

Sag  ('.\LruLATioKs.  •  ¥~ 

In  calcidations  for  sags,  tension,  length  of  cable.  &c.,  mider  various 
conditions,  the  parabolic  fonnula;  were  used  in  preference  to  the 
hyiierbolic  formula;  for  the  catenary,  on  account  of  greater  simplicity. 
At  working  tensions  the  difference  between  results  obtained  by  the 
respective  formulse  was  negligible.  Thus  the  parabola  formula; 
gave  abo\it  6  ui.  more  sag  and  about  1  ft.  less  length  of  cable  than  the 
catenary  foiinulie  for  the  same  conditions  of  tension  and  temperature. 
The  maximum  load  on  the  cable  was  assunu^d  to  be  J  ii\.  of  ice  all 
round,  and  10  lb.  of  w  iud  jier  s(|uare  foot  of  projected  area,  for  both 
the  steel  and  copper  lines  at  a  temjierature  of  zero  "F.  Under  these 
conditions  the  calculated  tension  in  the  cable  is  about  106.000  lb. 
w  ith  a  sag  of  228  ft.  The  normal  tension  at  summer  t.emperatures 
is  iiliout  (il.OOO  lb.  with  a  sag  of  185  ft. 

COSCI.VSION,  'f^f^ 

In  our  design  the  accessibility  of  various  insulatoi-s  and  other 
working  parts  that  are  subject  to  breakdown!  has  l>een  kept  in  view. 
Automatic  hoists  have  been  provided  in  the  towers,  as  well  as  ladders 
w  Inch  run  from  top  to  bottom,  and  provide  access  to  the  sus])ension 
insulators  at  various  levels.  The  crossing  has  been  in  uninterrupted 
service  for  about  nine  months.  It  has  not  yet  weathered  a  winter, 
with  its  low  temperatures,  gales  and  sleet  storms,  so  thai  we  still 
have  something  to  learn  about  its  action  under  these  conditions; 
but  serious  ti-ouble  fron\  this  soiuce  is  hardly  expected. 


194 


THE  ELECTRICIAN. 


August  22,  1919. 


Electric  Welding:  Its  Theory,  Practice,  Application 

and  Economics.* 

By     H.     S.    MARQUANB. 

(Continued  from' page  ITfr) 

Summary. In  this  article  the  author  concludes  his  description  of  various   methods  of  preparing'  welds  and  gives  some  further 

illustrations  of  various  kinds  of  work  that  is  now  undertaken.      He  then  passes  on  to  the  economies  effected  by  machine  welding,  and 
"  to  the  testing  and  strength  of  electric  welds. 


Owing  to  the  strong  objection  to  )ilaoing  a  riveted  seam 
in  a  position  where  it  will  be  subjected  to  high  temperature, 
it  is  now  common  practice  to  butt  weld  in  new  plates  to  the 
backs  of  combustion  chambers,  weld  in  new  lower  tube  plates, 
&c.  (Fig.  75).  In  fact,  wherever  serious  wastage  has  taken 
place,  the  defective  area  of  plating  can  be  cut  away  and  new 
portions  of  plating  welded  in  (Figs.  76  and  78). 

It  is  of  considerable  interest  and  importance  that,  although 
the  authors  company  have  effected  many  thousand  pounds" 
worth  of  boiler  repair  work  every  year,  they  have  never  had 
to  cast  a  rivet  before  or  after  welding. 

The  welding  of  a  plate  into  an  existing  structure  or  plate 
rigidlv  supported  on  all  sides  is  a  most  scientific  operation,  but 
can  be  done  by  the  electric  arc  system  with  entire  success 
by  complete  knowledge  of  the  technical  difficulties  and  expert 
workmanship. 

With  the  electric  metallic  arc  the  temperature,  though  ex- 
tremely high,  is  very  localised,  and  the  stirrounding  plating  or 
metal  is  in  no  way  detrimentally  afiected  right  from  the  line 
of  the  weld.  However,  the  effects  of  expansion  and  contrac- 
tion have  to  be  very  carefully  studied,  especially  in  commercial 
repair  work,  as  the  conditions  of  working  are  rarely  those 
calculated  to  assist  the  operation.  Varying  atmosphere, 
temperature,  cold  draughts  and  generally  unfavourable 
hindrances  are  the  usual  order  of  daily  practice. 

Any  suggestions  and  advice  of  procedure  which  could  be  set 
out  here  might  prove  in  practice  dangerotis  rather  than  helpful, 
owing  to  the  fact  that  what  might  apply  in  one  case  may  be 
inadvisable  in  another  case.  Each  individual  case  must  be 
examined  and  treated  on  its  own  merits. 

However,  when  butt  welding  two  plates  or  portion  of  plates, 
or  welding  in  insert  ])atch  plates,  the  edges  to  be  joined  should 
be  chamfered  at  about  i')  cleg,  each,  and  kept  apart  about  g  in. 
Should  the  weld  be  a  long  one,  say  over  1  ft.,  the  edges  should 
not  be  paralleled  and  tlie  spacing  should  be  increased  from 
i  in.,  increasing  J  in.  per  foot  of  weld  (Fig.  14).  The  expan- 
sion should  be  allowed  to  work  all  one  way,  and  the  welding 

•  All  rights  reserved. 
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Fig.  75. — Repair  recently  Carried  out  in  Lonpon 
New  lower  half  tube  jilato  welded  in,  in  two  halves. 


I'lo    76. — Repair  recently  Carried  odt  on  the  Tvnf. 
Fractured  and  collapsed  main  boiler  combustion  chamber  top.     Cut  out,  reueweJ,  and  electrically  welded  into  position. 
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is  best  commeuced  and  carried  through  with  as  few  breaks  as  plating.     •  When' the   weld' is    completed,  the   metal  added 

possible.  should  be  chipped,  so  that 'the  section  of  the  plating  through 

Fractures  in  furnace  or  shell  plating  must  be  cut  clean  out  the  weld  is  only  a  very  little] in  excess  of  that  of  the  original 

to  the  full  section  of  the  plating,  V-eed  as  already  described  plate, 

and  welded  up  by  commencing  at  the  bottom  of  the  V  and  Fractured  or  worn  stern'frames, 'rudder  posts,  st3m  lOstB. 


Fig.  77(1) 


IKS  Til  Stern  Fkami-j 


working  the  metal  as  it  is  deposited  diagonally,  each  layer  wastage  on  stern  and  other  hull  plating  can  be  most  successfully 

crossing  the  previous  layer  with  its  grain  at  an  opposite  angle,  made  good   by  the  metallic  are  process.      Figs.  77  and  7& 

It  is  most  important  to  train  welders  from  the  very  com-  illustrates  one  of  many  stern  frames  repaired  by  the  writers 

mencement  to  get  their  metal  right  through  the  section  of  the  company  quite  recently.     The  repair  was  carried  out  to  the 
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entire  satisfaction   of    the    Admiralty,   Btiard   of    Trade  and 
■euperinteudents.     The  photograplis  are  self -explanatory. 

Many  remarkable  repairs  to  machinery  have  also  been 
carried  out  in  marine  and  land  installations. 
^  The  repairs  effected  by  arc  welding  on  several  interned 
German  and  Austrian  vessels  in  Xow  York  in  1!)16  were  of 
supreme  interest,  and  are  splendid  examples  of  what  can  be 
done. 


and  cleverly  executed  they  certainly  were,  yet  in  this  country, 
for  several  years  prior  to  HUG,  numerous  repairs  to  cast-inm 
cylinders,  bed  plates,  condensers,  pumps,  &c.,  had  been  most 
successfully  effected  in  marine  and  land  practice. 

The  writer  has  superintended  the  carrying  out  of  electric 
welding  repairs  to  cast-iron  structures  on  ships  in  situ, 
saving  tens  of  thousands  of  pounds  in  the  cost  of  dismantling 
and  renewals.  The  tube  plate  landings  of  condensers  when 
wasted  away  to  the  extent  that  the  condenser  can  only  be  con- 
demned are  now  commonly  built  up  completely  by  ineans  of 
the  metallic  arc  process.  Fractures  in  cylinders,  condensers 
and  pump  chambers  can  also  be  made  good. 

It  goes  without  saying  that  this  class  of  work,  perhaps  q\cu 
more  than  hitherto  described,  can  and  should  only  be  at- 
tempted by  the  most  highly  skilled  labour  with  the  assistance 
of  expert  supervision. 

(To  be  continued.) 


Fr..    7>,-     i,l■.l.Mi•..^     lo      J-.Ll-.iliU.      Ak._      \U-l.|.i.NL.     KitLLlEU    IN     191,S, 

Bristol  Channel  Area. 
Showinir  a  portion  of  a  combustion-chamber  back  plate  cut  out  aiul  n 
now  p'n.tr  wldf'd  in  Hush,  also  ]  .art  of  urapprr  side  renewed  and  welded. 
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A  Gas-tight  **  Hali-^vatt "  Lantern. 


The  tnith  of  the  proverb  about  necessity  being  the  motlier  of  invention 
was  exemplified  during  the  war  as  never  before.  Every  military  and 
naval  exigency  gave  rise  to  a  fresh  problem,  requiring  for  its  solution  the 
design  of  a  new  appliance  or  the  modification  of  an  old  one.  Execution 
in  most  cases  followed  hard  on  the  heels  of  necessity.  A  case  in  point 
has  reference  to  the  lighting  of  munition  works,  shell-filling  factories, 
airship  factories  and  sheds.  For  absolute  security  it  was  considered 
necessary  that  lighting  fittings  .should  be  perfectly  ga.stight  in  order  that, 
in  the  event  of  a  lamp  breaking,  there  would  be  no  risk  of  exiilosion. 
This  may  not  seem  a  very  difficult  problem,  but,  as  a  matter  of  fact,  the 
design  of  a  suitable  gastight  lantern  for  use  with  the  "half-watt  "  type 
lamp  was  by  no  means  simple,  owing  to  the  impossibility  of  providing 
ordinary  means  of  ventilation  to  dissipate  the  heat  from  the  lamp. 

The  British  Thomson -Houston  Company,  of  Rugby,  succeeded  in 
designing  a  lantern  which  completely  satisfied  the  requirement  that  the 
maximum  temperature  of  any  part  of  the  lantern  should  not  exceed 
140°F.,  no  matter  how  long  the  lamp  might  be  alight.  This  lantern 
(type  917,  form  A),  shown  in  the  accompanying  illustration,  consists  of 
a  c.i.  body  in  one  piece,  provided  with  cooling  fins  to  dissi])ate  the  heat 
generated  by  the  lamp.  These  fins  are  arranged  similarly  to  the  radiating 
fins  on  tlie  cylinder  of  a  motor  cycle  engine.  The  reflector  is  a  vitrcrus 
enamelled  m'ld  steel  spinning.  The  globe  is  of  clear  blown  glass,  sup- 
ported in  a  c.i.  ring  and  hermetically  .sealed  by  means  of 
a  rubber  gasket.  The  lantern  is  completely  gaa  and 
watertight,  and,  although  there  are  no  ventilating  aper- 
tures, the  temperature  of  the  metal  jiarts  is  guaranteed 


I'la.  79. 


A  number  of  excellent  articles  have  already  aj)peared  in  the 
leading  'engineering  magazines  descri])tive  of  these  repairs, 
which  will  be  referred  to  in  the  appendix  to  these  articles. 

In  jiassing,  however,  the  writer  would  point  out  that, 
wonderful  as  these  repairs  were  thought  to    be  at  the  time, 


never  to  exceed  140'^!''.,  with  a  300-watt  ,\Iazda  "  half-watt  "  lamp  in  use. 
Several  hundreds  of  this  lantern  have  been  supplied  for  shell-filling  fac- 
tories, &c. ;  but,  in  view  of  the  fact  that  a  gas. tight  and  water-tight 
lantern  for  ''  half-watt  "  lamps  is  required  in  many  peace  time  in- 
dustries, the  B.T.-H.  Company  have  decided  to  standardise  the  lan- 
tern, and   to   includ',-  it  in  future  catalogues  of  industrial  lanterns. 
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On  the  Measurement  of   Small   Susceptibilities    by 
a  Portable  Instrument,* 


By    Prof.    ERNEST   WILSON. 


In  connection  with  some  recent  work  on  rock  specimens  the 
author  developed  an  instrument  for  the  measurement  of  suscepti- 
bilities of  low  order.f  This  instrument  difliers  from  that  of 
MM.  Curie  and  Cheneveau  in  that  an  electro-magnet  is  employed 
nstead  of  a  permanent  magnet,  and  thus  the  magnetic  field  can  be 
varied  in  intensity.  It  is  simple  in  const iiiction,  portable  and 
capable  of  easy  and  rapid  adjustment. 

For  magnetic  sur%-ey  work  the  important  ranj^e  of  susceptibilities 
is  from  about  0-000002,  the  upper  limit  being  about  3  or  4  in  the 
case  of  magnetite  crs'stals.  The  instniment  is  capable  of  measuring 
from  about  0-15  to  0-0003  with  a  strong  suspension,  and  so  low  as 
O-000015  with  a  weaker  suspension  can  be  observed. 

The  underlving  principle  of  the  instrument  is  given  in  the  ec(uation 

,   4H- 
F=iK— — ,  where  F  is  the  mechanical  force  per  unit  volume  acting 

dx 
upon  the  substance,  whose  susceptibility  is  A',  and  dH-;dx  is  the 
gradient  of  the  sq\iare  of  the  magnetic  force  varying  with  .r  the 
distance.  The  specimen  is  preferably  in  the  form  of  a  short  cylinder. 
Powder  or  solution  is  contained  in  a  small  glass  tube,  fixed  to  one 
end  of  a  horizontal  beam,  supported  by  a  phosphor-bronze  strip. 
Normally  it  hangs  between  two  fixed  poles  of  wrought  iron,  capable 
of  being  magnetised  to  varying  degrees  of  strength  by  a  permanent 
magnet.  The  torsion-head  of  the  mstrument  which  supports  the 
susp-juded  system  is  turned  until  the  angle  of  twist  between  it  and 
the  beam  is  a  maximum.  Let  this  angle  be  0,  and  let  the  volume 
of  the  specimen  be  V,  then  the  susceptibility  A"  is  calculable  from 
the  equation  K—C^IH'-V,  where  H  is  the  intensity  of  the  magnetic 
field  and  ('  is  a  constant  of  the  insti-ument.  Magnetic  dampuig 
^^•as  not  employed,  as  it  was  thought  inadvisable  to  have  any 
possibility  of  dLsturbance  when  small  magnetic  fields  were  used. 
The  magnet  consists  of  two  rings  of  tungsten  steel,  capable  of 
rotation  in  a  horizontal  plane  about  an  axis  coinciding  with  the 
axis  cf  the  specimen,  when  hanging  symmetrically  between  the 
pole-pieces.  Each  rmg  is  magnetised  with  north  and  south  poles 
on  opposite  ends  of  a  diameter,  and  the  upper  ring  is  provided  with 
a  scale  in  order  that  the  relative  position  of  the  poles  on  the  magnet 
rings  can  be  determined.  If  the  magnet  rings  are  so  placed  that 
their  like  poles  are  together  and  coincide  with  the  poles,  one  of 
these  becomes  a  north  and  the  other  a  south  pole,  and  in  this  the 
mtensity  of  the  magnetic  force  between  the  poles  is  a  maximum. 

Two  methods  for  variation  of  the  force  H  are  available,  (r;)  keeping 
the  like  jxjles  together  by  means  of  the  locking  device,  tlie  two 
rmgs  can  be  turned  through  known  angles  and  the  force  passes 
through  zero  value  when  the  angular  movement  is  90  deg.  from 
the  maximum  ;  (6)  keeping  the  lo\\er  magnet  ring  fixed  in  the 
position  of  maximum  force  and  turning  the  upper  rmg  from  its 
position  of  maximum  fore-:>,  the  value  of  H  can  be  reduced  until 
the  angle  turned  through  Is  180  deg.,  when  the  difference  between 
the  two  magnets  is  obtained.  It  is  difficult  to  obtaui  exact  equality 
in  the  strength  of  the  two  rings,  and,  the  difference  between  two 
large  and  nearly  equal  forces  is  liable  to  be  seriously  affected  by  a 
slight  variation  in  one  of  them.  During  the  agcuig  of  the  magnets 
this  difference  is  liable  to  varj'.  It  is,  therefore,  desirable  to  vary 
the  magnetic  force  by  turning  the  two  rings  simultaneously,  thus 
sacrificing  the  more  open  scale  available  when  one  ring  only  is 
rotated. 

*  Abstract  of  a  Paper  read  before  the  Phvsical  Society. 

+  Proc,  Phys,  See.  Lond.,  1910.,  Vol.  XXtl.,  Pi.  III.."]).  343. 


The  magnet  rings  are  made  of  hardened  tungsten  steel,  and 
experiments  summarised  in  the  original  paper  show  that  the  steel 
was  of  the  highest  grade  for  the  purpose  of  permanent  magnets. 
The  ageing  of  these  rings  is  one  of  the  vital  pomts  in  the  instrument. 
It  was  determined  by  measuring  the  force  between  the  poles  of  the 
magnet.  For  this  purpose  a  coil  having  the  same  dimensions  as 
the  poles  was  attached  to  a  ballistic  galvanometer,  and  deflections 
were  obtained  on  quicklj^  removing  it  from  the  gap.  The  first  set 
of  rings  has  aged  31 -.5  j^er  cent,  from  March  14  to  May  19,  and  the 
second  set  has  aged  39  per  cent.  Experiments  are  being  made  with 
other  arrangements  of  magnets  and  pole-pieces. 

When  it  is  desired  to  demagnetise  the  pole-piece  or  a  specimen 
after  the  application  of  a  large  force  the  rings  were  locked  relatively 
to  one  another  at  inteiTals  gradually  increasing  the  angular  dis- 
placement between  the  poles,  and  thus  diminishing  the  maximum 
field.  At  each  interval  the  two  rings,  so  locked  together,  were 
rotated  a  few  times.  A  series  of  cur\-es  was  obtained  showing  how 
the  face  varied  during  each  operation.  The  curves  show  a  gradually 
diminishing  amplitude  combined  with  variable  phase  displacement. 
Experiments  with  various  types  of  poles  show  that  the  maximum 
magnetic  force  for  a  given  pair  of  rings  and  given  gap  between  the 
pole-pieces  can  be  mcreased  by  using  two  poles  which  are  in  the 
plane  of  the  rings  and  not  elevated.  The  gain  is  considerable,  and 
amounts  to  about  30  per  cent.,  the  difference  being  caused  by 
leakage.  For  this  reason  the  latter  tj-pe  of  poles  has  been  adopted. 
Two  sizes  of  phosphor-bronze  strip  have  been  used.  The  strong 
one  has  a  rectangular  cross-section  of  0-85  mm.  by  0-09  mm.,  and 
its  length  is  10  cm.  At  a  radius  of  10-9  cm.  the  force  in  d_\Ties 
jjer  1  deg.  of  twist  was  measured,  and  foimd  to  be  1-50.  This  strip 
does  not  take  up  an  appreciable  pei-manent  set  when  one  end  is 
twisted  through  180  deg.  The  smaller  section  of  strip  is  0-85  mm. 
by  0-04  mm.,  and  experiment  shows  that  the  ratio  of  the  restoring 
forces  for  equal  lengths  is  20-6  to  1  in  the  two  cases.  The  length 
of  strip  emjJoyed  m  the  instrument  is  10  cm.,  and  the  radius  of  the 
beam  is  10-2  cm. 

From  previous  experiments  with  the  more  elaborate  instruments 
several  specimens  of  widely  differing  susceptibilities  were  available. 
They  are  not  ti^uly  cireular  in  section,  as  when  dealing  with  rock 
specimeiis  much  time  would  be  spent  in  making  them  so.  The 
table  belott-  gives  some  of  the  figures  obtained  with  the  two- 
suspensions  with  the  magi-.e;  rings  in  the  position  of  maxinuim  force. 
The  ratio  of  the  instrumental  constants  is  about  the  same  as  that  of 
the  restoring  forces  in  the  suspensions.  The  variation  in  the  value 
of  the  constant  is  due  hi  part  to  the  specimens  not  being  exactly 
alike  as  regards  shape  and  size.  Also  in  the  case  of  rock  specimens 
the  susceptibility  is  liable  to  var\-  throughout  the  mass. 

The  variation  of  the  magnetic  force  H  with  angular  movement  of. 
the  two  magnet  rings,  locked  together  with  their  like  poles  coincident, 
was  tested  by  the  exploring  coil  and  ballistic  galvanometer,  and  also 
by  the  deflections  obtained  «ith  two  specimens  in  the  gap.  Values 
of  H  so  obtained  are  compared  with  the  values  calculated  on  the 
assumption  of  the  suie  law.  Given  the  maximum  value  of  H,  the 
force  for  other  positions  can  be  calculated.  It  is  thus  jwssible  to 
apply  kno\ni  forees  when  making  determinations,  and  this  is  im- 
portant in  some  cases  in  which  the  susceptibility  is  not  a  constant 
and  in  some  function  of  H.  But  even  when  the  susceptibility  is 
constant  it  is  necessan-  for  a  given  suspension  and  large  range  to 
vary  the  force  ;    the  phosphor-bronze  strip  must  not  be  twisted 
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l)eyond  tlie  elastic  limits,  and,  therefore,  when  the  susceptibility  is 
large  a  small  value  of  H  is  iniiierative. 

^  If  rock  specimens  are  ground  in  a  non-magnetic  mortar,  and  then 
tested  for  susceptibility,  in  a  large  number  of  cases  the  susceptibility 
of  the  original  rock  can  be  fairly  closely  inferred.  In  magnetic 
survey  work  it  is  im}X)rtant  to  test  a  large  number  of  specimens  of 


the  same  rock  iii  order  to  obtain  an  average.  It  may  therefore 
be  an  advantage  to  grind  such  specimens,  as  the  work  entailed  by 
cutting  to  shape  would  be  jirohibitive.  When  powders  are  used 
they  are  contained  in  a  small  glass  tube  which  has  a  diameter  of 
about  1  cm.  and  a  length  of  about  4  cm.,  correction  being  made  if 
necessarj^  for  the  glass  in  the  tube. 


An    Improved  Voltmeter  for   Synchronising 

Purposes,* 


By   Dr.    G.    KEINATH. 


The  alternate-current  voltmeter  ha.s  always  been  supposed  to 
labour  under  an  unavoidable  drawback,  inasmuch  as  the  division 
•of  the  scale  is  of  a  quadratic  nature,  especially  over  the  lower  poition. 
All  sorts  of  attempts  have  been  made  to  deal  v,\t\\  this,  and  instni- 
ments  have  been  constructed  which  give  a  linear  sub-division  over 
nine-tenths  of  the  range.  The  first  tenth  of  the  range  is,  however, 
still  small,  and  amounts  to  2  or  3  per  cent,  of  the  whole  scale.  But 
for  sjTichronising  purposes  the  lower  part  of  the  scale  is  of  import- 
ance. The  plan  has  therefore  been  adopted  of  making  the  maximum 
deviation  coiTespond  to  one-half  or  one-third  of  the  whole  voltage  ; 
and  while  this  has  the  advantage  of  multiplying  the  deflections  on 
the  lo\\er  part  of  the  scale  by  2  or  3,  it  has  certam  disadvantages, 
"which  are  specially  marked  w  hen  gas  engines  are  the  source  of  motive 
power.  A  very  simple  method  of  altering  this  consists  in  the  em- 
ployment of  a  resistance,  in  series  with  the  voltmeter,  which  has  a 
high  temperature  coefficient.     The  resistance,  which  is  ordinarily 
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TlO.    1. — C'URVKS   SHOWING    TIIK  EFFECTS   OF   V.4RI0US   ReSISTANXES   I-V 

Series  with  the  Voltmeter. 
I.  Hot  wire  instrument,  the  resistance  of  the  hot  wire  being  6  ohms, 
a  constant  resistance  in  series  with  it.  II.  The  same  instnmient,  the 
resistance  in  series  with  it  being  a  00-watt  220-volt  tungsten  lamp.  III. 
An  instrument  with  a  rotary  iron  core,  the  resistance  of  the  coil  is  30 
ohm9,  the  voltmeter  is  in  .series  with  a  (iO-watt,  220-volt  tungsten  lamp. 

Used,  is  made  of  resistance- wire,  which  has  a  negligible  temperature 
Coefficient  ;  on  the  other  plan,  the  value  of  the  resistance  would 
change  very  decidedly  with  the  temperature.  Thus,  on  low  voltages, 
the  resistance  would  be  verj'  small,  but  as  the  voltage  rises,  the  resis- 
tance would  increase.  Metal  filament  lamps  are  such  resistances, 
and  are  in  a  shape  ready  for  use.  The  resistance  of  such  a  lamji, 
when  hot,  is  about  10  times  the  resistance  when  cold.  But  the  gas- 
fiUed  lamps  arc  somewhat  different  from  those  with  a  vacuum. 
With  gas-filled  lamps  the  resistance  when  hot  is  about  12timcstl;c 
resistance  when  cold  ;  this  comjiares  with  a  ratio  of  10  to  1  for 
vacuum  lamps.  Moreover,  the  resistance  at  the  start  increases 
slightly  differently  in  the  two  cases.  The  author  gives  some  curves, 
constructed  on  a  logarithmic  system  of  co-ordinates,  which  compare 
the  increase  of  the  resistances  in  the  two  cases.     The  resistances  of 

*  .\bstract  of  an  article  in  the  "  Elektrotechnische  Zeitschrift,"  No.  40 


the  two  types  of  lamp  at  full  pressure  are  assumed  to  be  the  same  ; 
and  it  is  seen  that  for  values  of  the  voltage  less  than  10  per  cent,  of 
the  full  voltage  the  gas-filled  lamps  have  a  notably  lower  resistance 
1  ban  those  of  the  vacuum  type.  With  vacuum  lamps,  the  resistance 
increases  almost  uniformly  with  the  n-.55th  power  of  the  voltage  ; 
there  is  no  very  noticeable  deviation  from  the  straight-line  law  (as 
shown  on  logarithmic  co-ordinates)  for  values  above  0-5  per  cent,  of 
the  full  working  voltage. 

If  such  a  lamp  is  put  in  series  with  the  voltmeter,  it  becomes 
evident  that  the  division  of  the  scale  will  be  much  improved  over 
the  first  part  of  the  range  ;  this  improvement  will  depend  on  the 
ratio  of  the  resistance  of  the  voltmeter  to  that  of  the  lamp.  The 
smaller  this  ratio  is  the  greater  will  be  the  improvement.  On  the 
other  hand,  instruments  which  have  rotary  iron  cores  can  have  their 
scales  much  improved  by  properly  shaping  the  cores.  In  the  dia  gram 
curve  /.  gives  the  calibration  curve  of  a  normal  hot-wire  \'olt- 
meter  with  a  constant  series  resistance  ;  curve  //.  gives  the  cali- 
bration of  the  same  instrument  if  a  60-watt  220-volt  tungsten  lamp 
is  joined  in  series  with  it,  instead  of  the  constant  resistance.  The 
first  portion  of  the  scale  is  about  10  times  as  great  as  before  ;  the 
scale  is  almost  linear  from  the  start  ;  the  start  remains  quadratic 
as  before,  but  it  is  so  small  in  extent  that  it  is  scarcely  noticed. 
Cun'e  ///.  shows  an  instrument  with  a  rotary  iron  core,  m  serien 
with  which  a  tungsten  lamp  is  ])laced.  Curi^es  are  also  given  show- 
ing the  effects  produced  under  similar  conditions  by  a  gas-filled 
lamp,  placed  in  series  with  the  voltmeter  ;  the  law  by  which  the 
resistance  increases  in  this  case  is  slightly  different  from  that  \>'hich 
holds  for  the  vacuum  lamp.  It  is  seen  that  the  gas-filled  lamp  is  not 
so  suitable  for  the  purpose,  and  that  the  deflections  on  the  voltmeter 
over  the  lowest  part  of  the  scale  are  only  one-third  of  those  which  are 
given  when  a  vacuum  lamp  is  put  in  series  with  the  instrument. 

A  photograph  of  an  instrument  is  given  on  which  there  are  10 
divisions,  corresponding  to  equal  differences  of  voltage.  With  an 
instrument  of  this  kind,  the  synchronising  process  can  be  carried 
oiit  with  great  certainty.  If  the  diameter  of  the  face  of  the  instrv 
ment  is  225  mm.,  then  at  the  beginning  of  the  scale  a  deviation  of 
2'5  mm.  is  given  by  1  per  cent,  of  the  maximum  voltage  of  the 
instrument ;  this  is  a  deflection  of  1  -2  deg.  in  the  case  in  question. 
An  mstrument  of  this  kind  has  been  used  for  a  long  time  in  a  colliery 
installation  in  the  south-west  of  Germany;  it  is  provided  with  a 
minimum-current  relay,  and  effects  the  automatic  synchroni.-^ing  of 
some  gas'driven  and  turbine-driven  generators.  Lamps,  containing 
iron  wires,  like  Nemst  lamp-resistances,  are  not  suitable  for  the 
present  purpose.  They  certainly  extend  the  first  part  of  the  scale, 
but  with  a  further  increase  of  voltage  they  keep  the  current  constant, 
so  that  no  further  alteration  of  voltage  is  shown.  In  an  instrument 
of  this  kind  the  dampmg  of  the  pomtcr  is  important.  If  tbi.s  damp- 
ing is  insufficient,  the  jiointer  may  overswing  itself  towards  zero  in 
such  a  way  as  to  mislead  the  attendant.  The  damping  is  best  of  the 
aperiodic  type  ;  it  may  also  be  of  the  dashpot  type,  to  w'  ich  the 
main  objection  is  that  the  jirocess  of  switching  the  machines  in 
parallel  takes  rather  more  time.  The  objection  may  be  raised  that 
the  use  of  lamps  detracts  from  accuracy,  and  that  the  lamps  XMJ 
require  to  be  renewed,  whei-eby  inconvenience  may  be  caused.  On 
the  other  hand,  it  is  fair  to  say  tliut  for  synchronising  jmrjioses, 
accurate  readuigs  are  not  necessary  :  if  a  lamp  requiies  renewal,  it 
can  be  replaced  by  another  of  the  same  kind  without  the  risk  of  any 
very  serious  consequences.  A  fresh  calibration  is  hardly  necessary, 
seeinc  that  the  resistances  of  lamps  of  the  same  type  are  not  likely 
to  differ  by  more  than  2  per  cent.  An  accidental  breakage  of  the 
lamp  may  occur  very  occasionally,  l>ut  the  lamp  is  hardly  likely  to 
bum  out,  considering  that  it  only  bums  at  full  pressure  for  a  few 
seconds  at  a  time.  If  required  for  continuous  use  the  lamp  should  be 
suitable  for  a  voltage  1(1  per  cent,  aliovc  the  normal.  The  method 
herein  described  has  been  protected  by  patents  belonging  to  the  firm 
of  Siemens  &  Halske. 
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Extensions  at  Poplar. 


Under  the  able  management  of  the  borough  electrical  engineer 
and  general  manager,  Mr.  J.  Horace  Bowden,  M.I.E.E.,  the  demand 
for  power  from  the  mains  of  the  Poplar  Borough  Council  has  increased 
so  much  since  the  large  extensions,  made  in  1913,  that  recently 
further  important  extensions  were  carried  out,  including  a  ■t,750k.v.a. 
turbo-alternator  and  two  1,000  k.w.  rotary  converters.  A  general 
view  of  the  enguie  room  is  shown  in  Fig.  1  and  a  near  view  from 
the  exciter  end,  of  the  most  recent  turbo-alternator  to  be  installed 


Fig.  1. — General  View  of  the  Power  House,  .Shuwixg  New 
4,750-K.v.A.  Turbo-Alternator  on  the  Left. 

is  given  m  Fig.  2.  The  general  neatness  of  the  design  will  be  noted. 
The  two  turbo-alternators  seen  to  the  right  in  Fig.  1  were  put  into 
commission  in  1913.  Each  is  rated  at  3,000  k.w.,  0-8  power  factor, 
and  runs  at  a  speed  of  1 ,500  revs,  per  min.  The  alternators  are 
mounted  on  an  extended  bed-plate  and  supply  energy  at  6,600  volts, 
three-phase  50  cycles.  The  set  just  recently  erected  comprises  a 
three-phase  6,600-volt,  50  cycle  turbo-alteniator,  rated  at  4,750  k.v.a. 
driven  at  3,000  revs,  per  min.   by  a  Zoelly  turbine  of  the  multi- 


Set  from  Exciter  End. 


cellular  impulse  pattern,  m  which  there  are  a  number  of  impulse 
wheels,  each  rotating  in  a  separate  chamber  formed  by  means  of 
the  diaphragm  plates. 

Reference  to  Fig.  3  will  show  what  is  one  of  the  mam  features 
of  the  turbo-alternators  (which  were  supplied  by  the  General  Electric 
Company),  i.e.,  the  great  strength  of  the  bracing  of  the  wmdings. 
Each  coil  is  securely  wedged  and  supported  by  bronze  clamps,  thus 
rendering  the  machine  capable  of  withstandmg  severe  short  circui's. 


Another  special  feature  of  the  turbo-alternators  is  the  system  of 
ventilation.  Fans  are  fitted  to  either  end  of  the  rotor  shaft,  one 
for  producing  a  flow  of  air  through  the  stator  and  the  second  for 
producing  the  requisite  flow  of  air  through  the  rotor.  Air  is  drawn 
by  the  fan  on  the  coupling  end  of  the  rotor  into  the  space  enclosed 
by  the  end  guards,  and,  after  cooling  the  stator  coils  at  the  coupling 
end,  passes  through  a  number  of  a.xial  channels  in  the  core  to  the 
other  end,  thus  cooling  the  whole  of  the  stator.  The  fan  at  the 
other  end  of  the  rotor  draws  a  separate  c4irrent  of  air  through  the 
rotor,  thus  thoroughly  cooling  it.  The  two  air  currents  never 
intermix,  the  air  which  is  used  to  cool  the  rotor  not  being  used  to 
cool  any  part  of  the  stator,  and  in  consequence  a  very  low  and 
even  temperature  rise  is  obtained.  The  rotor  Is  constructed  from  a 
solid  steel  forging,  the  slots  bemg  milled  out.  The  conductors  are 
insiUatcd  by  means  of  mica  troughs  placed  in  the  slots,  the  tops  of 
which  are  tinally  closed  by  steel  wedges.  • .,  li    u 

In  the  power  house  is  also  installed  a  1,000  k  w.  rotary  converter 
by  the  General  Electric  Company,  for  supplj-ing  contmuous  current 
to  the  460-volt  three-wire  network.  This  machine  is  of  the  self- 
synchronising  type  and  starts  up  from  the  alternating-current  side 
only.  It  is  designed  for  reactance  control  and  runs  at  500^revs. 
per  min.  Due  to  shortness  of  plant,  this  machine  had  to^carry- 
20  per  cent,  overload  for  several  months,  and  the  fact  that  it  stood 


Fig.  3. — Clajipino  Arrangements  for  Winding  End-Bends  on  the 

TtTRBO-ALTERNATOR   StaTOR. 

up  to  its  work  sparklessly  speaks  highlj-  of  the  design  of  the  set 
A  similar  1,000  kw.  rotary  converter  with  its  self-sTOchronising 
panel  has  been  installed  at  the  High-street  sub-station.  This 
machine  supplies  current  to  the  three-wire  460-volt  network.  It 
is  designed  for  reactance  control  and  for  starting  up  only  from 
the  alternating-current  side  by  means  of  a  three-phase  induction 
motor.  The  High-street  sub-station  is  designed  to  accommodate 
12  1,000-kw.  converter  sets,  one  bank  of  motor  converters  and  one 
of  rotary  converters.  A  separate  annex  is  provided  outside  the 
main  buildmg  for  the  transformers  for  the  rotaries.  Evoiy  effort 
has  been  made  in  layuig  out  this  sub-station  to  provide  for  sim- 
plicity and  ease  in  running  cables  and  making  connections  to  both 
machines  and  switchgear.  The  extra-high-tension  cables  enter  from 
the  outside  into  a  roomy,  well-lighted  culvert  and  are  taken  straight 
up  to  a  gallery  upon  which  the  extra-liigh-tension  truck  cubicle  type 
suitchgcar  is  situated.  The  low-tension  switchgear  is  below  this 
gallerj'  on  a  platfonn  sbghtly  above  the  maching  floor  level.  A 
20-ton  traveller  crane,  together  with  a  good  entrance,  facilitates 
the  rajiid  and  safe  handling  or  removal  of  plant  when  necessary". 
We  luidei-stand  that  ilr.  Bowden  anticipates  that  his  load  in  this 
district  will  grow  to  such  an  extent  that  he  will  soon  have  several 
units  uistalled. 
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Women  in  the  Engineer- 
ing Industry. 

It  has  long  been  foreseen  that  the  future  of  the  vast 
numbers  of  women  draw-u  into  engineering  and  munition 
work  would  prove  a  difficult  after-war  problem.  We 
have  now  the  actual  problem  before  us,  and  in  one  way  or 
another  it  is  being  settled — one  can  scarcely  say  permanently 
solved.  In  many  cases  the  matter  has  been  settled  by 
women  volimtarily  returning  to  their  homes  or  domestic 
duties  ;  but  there  are  other  women,  especially  those  who 
have  lost  husbands  or  male  relatives  in  the  war,  who  would 
like  to  continue  earning  their  livelihood  in  the  engineering 
•industry,  and  to  these  Lady  Parsons  recentlv  referred  in 
her  Paper  before  the  Xorth-East  Coast  Institution  of 
Engineers  and  Shipbuilders. 

Many  people  seem  to  share  the  impression  that  the  entry 
of  women  into  the  so-called  engineering  trades  dates  only 
from  the  war.  It  would  be  more  true  to  sav  that  the  influx 
of  1915  was  on  an  unprecedented  scale.  Lady  Parsons 
shows  that  female  labour  was  already  causing  complications 
in  the  metal  trades  in  1840  ;  and  again  in  1870  the  brass 
workers  and  others  protested  loudly  against  the  invasion 
of  their  trades  by  women.  About  the  year  1900  women 
began  to  pour  into  the  electrical  and  other  new  and  pro- 
gressive trades,  such  as  the  cycle  and  motor  industries. 
Their  entry  on  this  and  other  occasions  sj-nchronised  with 
the  introduction  of  automatic  machinerv. 

Broadly  speaking,  therefore,  the  influx  of  women  into 
engineering  trades  during  the  war  cannot  be  considered  new. 
It  has  attracted  attention  chiefly  on  account  of  the  very 
large  numbers  of  women  employed  and  the  remarkable 
speed  with  which  many  of  them  attained  proficiencv  in 
unfamiliar  processes.  It  is  doubtle.ss  true  that  much  of  the 
work  was  repetiticm,  lending  itself  well  to  the  application 
of  "  dilution  "  methods  ;  but  there  were  also  many  instances 
in  which  women  learned  to  perform  really  skilful  operations 
in  a  very  short  space  of  time.  Lady  Parsons  remarks  that 
quite  a  nimiber  of  girls  were  able  to  set  and  grind  their  own 
tools,  and  that  a  small  proportion  could  set  up  their  jobs 
from  drawings.  In  some  special  cases  the  aptitude  showTi 
was  remarkable.  In  one  firm,  repairing  guns  up  to  the 
largest  sizes,  there  were  girls  who  could  design  repairs  to 
guns  and  mechanism,  make  the  working  drawings  and  carrv 
out  the  work.  Lady  Parsons  does  not  ascribe  these  results 
to  outstanding  abilities,  though  doubtless  such  cases  as 
those  quoted  above  indicated  exceptional  gifts.  The 
results,  she  considers,  were  mainly  due  to  the  sensible 
training  given.  Such  experience  should  lead  us  to  question 
very  seriously  the  utility  of  the  pre-war  training  of  appren- 
tices, with  its  waste  of  time  on  profitless  jobs  and  limited 
opportunities  for  acquiring  knowledge. 

It  shoidd  not  be  necessary  to  recall  now  what  has  been 
said  so  often  regarding  the  valuable  services  lendered  by 
these  women  during  the  war.  We  must  confess  that  their 
hopes  that  they  would  also  be  allowed  to  participate  in 
the  making  of  the  implements  of  peace  seem  to  us  natural 
and,  in  the  main,  justified.  After  the  praise  given  to  their 
war  efforts,  it  seems  poor  gratitude  to  deny  them  the  chance 


of  continuing  engineering  work.  Yet  it  appears  that  the 
engineering  industry  is  now  to  be  again  barred  to  women 
by  an  agreement  made  between  the  Treasury  and  the  Trade 
Unions.  Lady  Parsons  remarks  that  no  women  sat  on  the 
conferences  that  preceded  this  agreement,  and  consequently 
their  point  of  view  was  never  raised,  although  iX)  per  cent, 
of  the  workers  on  munitions  were  women. 

After  one  and  a  half  million  women  have  received  a 
certain  amount  of  training  in  schools  that  have  cost  the 
countr}'  over  £30,000,000,  it  seems  poor  economy  to  scrap 
all  these  potential  wealth  producers.  In  any  case,  it  is  only 
a  proportion  of  these  women  who  desire  to  remain  in 
engineering.  Many  will  gladly  return  to  their  homes,  their 
husbands  and  their  domestic  duties,  leaving  their  jobs  to 
demobilised  men  ;  but  there  are  other  women  whose  claims 
to  emploTOient  are  as  urgent  as  those  of  men  returning 
from  the  Army.  Male  workers  in  industry  are  constantly 
asserting  that  they  will  not  return  to  pre-war  conditions, 
and  are  demanding  a  higher  standard  of  living ;  but  many 
women,  with  their  war  experience,  have  changed  their  ideas 
just  as  completely,  and  are  now  desirous  of  economic 
independence  and  freedom  of  opportunity  in  industry. 

For  our  part  we  think  that,  for  good  or  ill,  the  conditions 
prevailing  in  this  respect  before  the  war  can  never  return. 
In  course  of  time  women  will  enter  many  industries  and 
professions  denied  to  them  before  the  war.  Artificial 
restrictions  can  be  of  oulv  temporary  effect,  especially  in 
view  of  the  changed  political  status  of  women.  In  these 
various  fields  women  must,  however,  fuid  their  level. 
During  the  war  they  have  done  many  varieties  of  work 
formerly  assigned  exclusively  to  men.  In  those  industries 
which  they  enter  in  the  future  they  must  conform  again 
to  a  common  standard  of  work  and  remuneration  for  men 
and  women.  Ill-paid,  inefficient  himian  female  labour  is 
a  curse  to  any  industry,  and  will  be  shunned  alike  by 
masters  and  men.  A  desire  for  the  exclusion  of  women  from 
industry  is  sometimes  based  on  the  fear  of  widespread 
unemplo}mient  ;  but,  considering  the  circumstances,  the 
absorption  of  men  demobilised  from  the  Army  has  so  far  been 
rapid.  The  only  serious  objection  is  based  on  the  possibilit , 
that  the  retention  of  women  might  prevent  demobilised 
men  from  getting  back  into  their  work.  A  period  may 
come,  of  course,  when  unemployment  will  prove  a  serious 
problem  ;  but  this  period,  even  if  it  occurs,  should  only  be 
temporary.  Ultimately  there  should  be  work  for  every 
able  man  and  woman.  The  wastage  to  be  made  good  is  so 
tremendous,  and  the  facts  of  the  situation  are  too  strong 
to  be  disputed.  In  this  reconstruction  work,  we  are  con- 
vinced, women  will  ultimately  have  their  fair  share. 


Revie>v". 


I  Fenomini  ElettroAtomici  sotto  I'Azione  del  Magnetismo- 

(Kl.-.tro  .•it<.nii<-  I'll,  iicnirna  iini.iT  tl:c  .Ycticn  of  Amsniftimi.) 
By  ArnrsTc)  Ki.iin.  (  B>)lc,}.rna  :  \ii-i,la  Zaniclu-lli).  I'p.  xvi. -'-•134. 
17.5(1  lire. 

At  a  time  when  streams  of  free  electrons  have  become  of 
practical  importance  in  amplifiers,  and  other  modern  devices, 
th(!  publication  of  a  connected  series  of  researches  on  certain 
])heiionu'na  of  vacuimi  discharges  is  a  welcome  event.  Prof. 
Righi,  the  veteran  physicist  of  Bologna,  can  look  back  upon 
half  a  century  of  uninterrupted  research,  in  the  coarse  of 
which  he  has  published  some  300  Papers  on  electrical  and 
optical  subjects,  including  his  famous  contributions  to  the 
study  of  Hertzian  waves.  The  j^rcscnt  work  gives  a  general 
introduction  to  electrical  science  in  the  light  of  the  ionic  and 
electronic  theories,  followed  by  three  chapters  on  those 
researches  with  w'lich  Higlii's  name  has  been  lately  identified. 
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The' first,  and  perhaps  the  most  important,  of  these  chapters, 
deals  -with  "  magneto-ionisation,"  a  conception  formed  to 
account  for  the  influence  exercised  by  a  magnetic  field  on  the 
intensity  of  a  vacuum  discharge.  This  influence  is  covered 
bv  the  author's  simple  hypothesis  that  the  energy  required  for 
ionising  molecules  is  diminished  by  a  magnetic  field,  the  mole- 
cules being  oriented  in  such  a  manner  that  the  '"  satellite 
electrons  "  experience  a  centrifugal  acceleration  which  enables 
them  to  break  away  more  easily.  Another  chapter  is  devoted 
to  the  author's  "'  magnetic  rays,"  which  appear  to  follow  the 
lines  of  force  of  a  strong  magnetic  field,  instead  of  being 
simply  deflected  by  it.     Whatever  may  be  the  ultimate  value 


of  the  author's  method  of  casualising  those  phenomena,  it  is 
certain  that  his  hypothesis  of  close  spirals  strung  on  the 
magnetic  lines,  links  together  a  great  array  of  somewhat  un- 
connected happenings,  and  this  is  always  of  value.  The 
'"  ionomagnetic  rotations  "  described  in  the  next  chapter  form  a 
fascinating  seiies  of  experiments  on  what  may  roughly  be 
stiled  "  electromagnetic  radiometers,"  in  which  Righi's 
experimental  skill  shows  at  its  best.  The  final  chapters  deal 
with  applications  of  these  conceptions  to  magneto -electric 
displacements  in  gases  and  solids.  Mathematical  appendices 
jiiit  into  more  precise  language  some  matters  which  the  very 
lucid  text  makes  generally  intelligible.  E.  E.  F. 


Oscillations  During  the  Discharge  of  an  Induction 

Coil. 


By    E.    TAYLOR  JONES,    D.So 

{Concluded  from   p.  109  ) 


Curves  of  the  potential  at  the  terminals  of  X-ray  tubes 
have  been  obtained  by  A.  Wehnelt,*  who  used  for  the  purpose 
a  Braun  tube  oscillograph  with  an  arrangement  for  reducing 
the  potential  to  a  value  suitable  for  this  instrument.  Although 
in  his  experiments  the  induction  coil  was  supplied  with  alter- 
nating curients,  the  curves  obtained  by  him  are  similar  in 
general  character  to  those  described  here  ;  the  hard  tube  gave 
a  curve  showing  one  or  two  deep  indentations,  the  soft  tubes 
showed  a  more  gi-adual  fall,  followed  by  a  nearly  horizontal 
or  slightly  rising  portion.  It  is,  howevei,  impossible  to  judge 
from  his  photographs  whether  the  discharge  through  a  soft 
tube  shows  any  tendency  to  prolong  the  period  of  the  positive 
wave,  as  is  verv  markedly  the  case  in  Fig.  9  above  (see  also 
Fig.  i7). 

When  the  primary  current  was  only  slightly  greater  than  the 
minimum,  tube  J  gave  potential  curves  similar  in  form  to  those 
given  by  the  coil  with  the  tube  disconnected.  This  was  also 
the  case  with  tube  B  when  it  behaved  normally  ;  but  this  tube 
showed  at  times  certain  peculiarities  which  were  found  to  be 
associated  with  a  very  variable  initial  potential^f  the  discharge. 
The  discharge  frequently  began  at  a  potential  considerably 
higher  than  the  normal  value.  An  example  is  shown  in  the 
two  curves  of  Fis.  11,  taken  on  the  same  plate  and  at  the  same 
current  ('o=''  amperes),  the  initial  discharge  potential  being 
considerably  higher  in  the  upper  than  in  the  lower  curve. 
When  this  happened  at  the  same  current  the  tube  glowed  much 
more  brightly — and  presumably  the  cathode  ray  current  was 
greater — at  the  discharge  which  began  at  the  lower  potential. 
Another  example  of  this  didayed  discharge  is  shown  in  Fig.  12, 
taken  at  a  stronger  current  {i,,=5-2  amperes),  the  potential  in 
this  case  rising  nearly  to  the  maximum  attainable  without  the 
tube  before  falling  rapidly  to  the  value  at  which  the  later 
portions  of  the  discharge  took  place. 

INVERSE   CURRENT  AT    BREAK. 

It  was  observed  by  Duddell,t  when  determining  the 
■wave-form  of  the  current  through  an  X-ray  tube  by 
means  of  an  oscillograph  connected  in  series  with  the 
tube,  that  a  large  negative,  or  inverse,  pulse  of  current 
■was  sometimes  indicated  at  break,  there  being  at  the  time  no 
such  inverse  discharge  at  make.  When  this  happened  the  tube 
J. failed  to  glow  the  right  way.  Duddell  regarded  the  effect  as 
*eing  due  to  the  tube  acting  as  a  rectifier  in  the  wrong  direc- 
«on,  allowing  the  first  oscillation  after  the  break  to  send  a 
negative,  but  not  a  positive,  current  through  the  tube. 

A  similar  efEect  was  frequently  observed  in  tube  B,  in  which 
It  appears  to  be  an  extreme  case  of  delayed  discharge.  Tlic 
effect  is  illustrated  by  the  next  three  photogiaphs,  or  which 
the  fii'st  (Fig.  .3)  shows  the  form  of  the  electrometer  nirve 


*  "Ann.  de  Phys.,"  47,  p.  1112  (1915). 

t  "  Journal  "  of  the  Rontgen   Society,  No  17,  Vol.  IV.,  PI.  XVIII., 
Fig.  16  (1908). 


when  the  tube  was  disconnected  (frequency  ratio  =3),  the 
second  (Fig.  14)  the  tube  curve  at  inverse  discharge,  the  third 
(Fig.  15)  the  tube  curve  at  direct  discharge.  The  second  and 
third  photographs  were  taken  on  the  same  occasion  and  at  the 
same  current  (Jq=2-35  amperes).  The  maximum  potential  in 
Fig.  14  is  practically  the  same  as  that  given  by  the  coil  (for 
the  same  current)  without  the  tube.  The  discharge  evidently 
occurred  in  the  second,  or  negative,  half -wave,  the  tube  glowed 
incorrectly,  and  the  ballistic  galvanometer  gave  a  deflection 
in  the  negative  direction.  In  Fig.  15  the  discharge  occurred 
at  the  normal  potential,  the  tube  glowed  correctly,  and  the 
galvanometer  deflection  was  positive.  The  discharge  could 
always  be  made  to  pass  the  right  way  by  sufiiciently  increasing 
the  primary  current  i^  at  break.  The  value  of  ig  at  which  the 
Fio.  13. 
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change  from  inverse  to  direct  discharge  took  place  was  different 
on  different  occasions  ;  it  was  sometimes  over  3  amperes. 
When  the  tube  was  in  a  given  state  the  greatest  attainable 
secondary  potential  (i.e.,  with  the  tube  renuived)  appeared  to 
be  the  chief  factor  determining  the  direction  of  the  discharge. 
The  higher  this  maximum  potential  the  less  likelihood  was 
there  of  the  discharge  being  delayed  beyond  it  and  becoming 
inverse.*  Thus,  the  inverse  discharge  occurred  more  readily 
when  the  primary  capacity  was  increased  from  the  optimum 
value,  or  when  the  interrupter  failed  to  work  properly. 

*  The  inverse  discharge  at  break  occurs  sometimes,  as  before  remarked, 
in  the  spark  discharge  between  two  similar  electrodes  in  air  at  atmo- 
spheric pi'ossuie. 
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Another  example  of  inverse  discharge  at  break  is  shown  in 
Fig.  16,  taken  with  tube  B,  the  primary  current  at  break  being 
in  this  case  3-2  amperes.  The  first  half-wave  has  the  same 
orni,  and  its  amplitude  is  within  1  or  2  pei  cent,  the  same  as 
when  the  tube  is  disconnected.  The  discharge  takes  place 
in  the  negative  portion  of  the  first  oscillation.  When  the 
current  was  slightly  increased  the  discharge  became  direct, 
the  curve  then  taking  the  form  indicating  a  soft  tube.  Fig.  17 
is  the  curve  (taken  on  the  same  plate)  obtained  at  the  current 
tQ=7-36  amperes. 

It  is  frequently  stated  that  the  inverse  current  through  an 
X-ray  tube  is  due  to  the  negative  secondary  E.M.F.  at  make, 
and  this  is  undoubtedly  the  cause  sometimes  ;  bat  it  is  clear 
that  this  view  of  the  matter  does  not  covei  all  cases  in  which 
the  efJect  is  observed,  and,  in  particular,  it  does  not  account  for 
the  fact  that  the  inverse  discharge  sometimes  occurs  much 
more  readily  at  break  than  at  make. 

ON  X-EAY  PULSES. 
In  some  experiments  made  with  tube  A  a  spectrum  tube  was 
connected  in  series  with  the  X-ray  tube,  with  a  view  to  observ- 
ing whether  there  was  any  evidence  of  a  variation  of  current 
(indicated  by  the  luminosity  of  the  spectrum  tube)   corres- 

Fu:.   IS. 


ponding  with  th(?  fluctuations  of  potential  during  the  discharge. 
An  "example  of  the  results  obtained  is  given  in  Fig.  18 
(C'j  =  10mfd.,  ij=9-2  amperes),  showing  the  electrometer 
curve  (n),  and  above  it  the  narrow  part  of  the  spectrum  tube 
photographed  simultaneously  (h).  The  tube  was  in  the  hard 
state  at  the  time,  and  the  curve  shows  the  sharp  indentations 
characteristic  of  this  state.  The  spectrum  tube,  on  the  other 
hand,  shows  a  single,  broad  and  intense  discharge  band,* 
without  any  trace  of  fluctuations  corresponding  with  those  of 
the  potential,  though  it  shows  plainly  the  two  oscillations 

*  The  electrometer  was  connected  in  parallel  with  both  tubes  in  this 
experiment.  The  capacity  current  charging  the  electrodes  would  be 
much  too  feeble  to  produce  the  intense  band  of  Fig.  1 8  (6),  though  it 
doubtless  accounts  for  the  early  and  fainter  jjortion  (on  the  right). 


of  the  very  small  capacity  current  following  the  discharge. 
There  can  scarcely  be  any  doubt  that  if  the  current  through 
the  X-ray  tube  had  consisted  solely,  or  mainly,  of  the  pulses 
that  must  accompany  the  sharp  variations  of  jjotential  (repre- 
sented by  the  indentations  in  the  curve)  this  would  have  been 
shown  by  the  ai^jjearance  of  dark  bands  in  the  bright  discharge 
band  of  Fig.  18  (h).  It  appears,  therefore,  that  those  pulses 
do  not  constitute  the  main  discharge  current  through  the  tube, 
but  only  small  fluctuations  superposed  upon  it.* 

The  X-rays  given  ofi  b}'  the  tube,  however,  show  evidence 
(if  a  variation  corresponding  with  that  of  the  potential  at  the 
terminals.  This  was  examined  by  mounting  the  photographic 
plate,  with  its  plane  vertical,  at  the  end  of  an  arm  attached 
to  the  rotating  table.  On  its  way  round,  the  plate  passed  in 
front  of  the  X-ray  tube  (tube  A ),  between  them  being  placed 
two  sheets  of  lead  in  each  of  which  was  a  very  fine  vertical 
slit,  so  that  only  a  very  narrow  beam  of  X-rays  could  fall  upon 
the  plate.  The  upper  part  of  the  plate,  upon  which  the  X-rays 
fell,  was  covered  with  black  paper,  the  lower  part  was  Irft 
uncovered  to  receive  the  rays  reflected  ujjon  the  electiometcr 
and  folk  mirrors.  These  rays  passed  close  by  the  edge  of  the 
lead  sheets,  and  did  not  fall  cjuite  normally  on  the  plate,  this 
causing  some  distortion  of  the  curves.  The  result  of  one  of 
these  experiments  is  shown  in  Fig.  19,  (a)  being  the  X-ray 
band  (produced,  of  course,  at  a  single  discharge  of  the  indiiction 
coil),  (h)  the  simultaneous  electrometer  curve  (Ci  =  ]0  mfd., 
io=114  amperes).  The  arrangement  was  not  found  to  be 
very  suitable  for  giving  the  high  speed  of  rotation  required 
in  the  experiment,  but  the  amount  of  separation  produced 
on  the  plate  is  sufficient  to  show  that  the  X-rays  fall  on  the 
])late  in  three  piulses  corresponding  to  the  serrations  of  the 
potential  curve  ;  or  perhaps  we  should  say  that  the  beam 
of  X-rays  to  which  the  plate  is  most  sensitive  is  interrupted 
at  some  part  of  each  of  the  indentations  of  the  potential  curve. 

When  the  jDressure  in  the  tube  had  been  somewhat  increased 
by  working  the  vacuum  regulator  the  result  was  as  shown  m 
Fig.  20.  In  this  case  the  black  paper  screen  was  not  placcil 
on  the  plate,  but  between  the  tube  and  the  lead  sheets.  This 
was  done  in  the  hope  of  obtaining  a  rather  clearer  image  :  but 
the  plate  now  became  rather  fogged,  owing  to  stray  light  from 
the  neighbourhood  of  the  electrometer.  The  tube  was  still  in  a 
rather  hard  condition,  the  curve  showing  one  indentation,  and 
the  X-ray  band  one  interruption.  The  first  portion  of  the 
X-ray  band  is  wider  than  the  second  and  than  the  interval 
between  them. 

When  the  tube  had  been  further  softened,  so  that  the  sharp 
indentations  disappeared  from  the  curve,  being  replaced  by  the 
gradual  fall,  the  X-rays  gave  one  uninterrupted  band.f 

Besides  the  X-rays  concerned  in  the  production  of  these 
bands  there  may  have  been  others  (of  less  photographic  action) 
incapable  of  affecting  the  plate  in  the  very  short  time  occupied 
by  a  single  discharge.  The  conclusions  to  which  the  present 
experiments  point  are  that  the  rays  which  produce  most  eSect 
on  the  plate  are  given  off  by  the  tube  when  the  P.D.  of  the 
terminals  is  near  its  maximum  value,  that  they  are  given  off 
intennittently  in  accordance  with  the  variations  of  the  jjoten- 
tial,  and  that  they  arise  from  cathode  rays  which  form  only  a 
small  fraction  of  the  whole  discharge  through  the  tube.  The 
remainder  of  the  discharge  current  may  be  conveyed  by 
cathode  ray  particles  which  do  not  give  rise  to  X-rays,  or 
which  produce  X-rays  having  less  photographic  effect ;  but 
there  is  difference  of  opinion  as  to  whether  a  great  part  of  the 
current  is  not  carried  by  positive  particles. 

*  The  well-known  oscillograms  given  by  Duddell  for  the  wave-form 
of  the  current  through  an  X-ray  tube  (I.e.,  Plate  XVII.,  Figs.  5,  6,  7,  8) 
show,  in  the  ca.se  of  a  soft  tube  and  in  one  of  medium  hardness,  a  rapid 
rise  and  fall  of  the  discharge  current,  also  without  superposed  fluctuations. 

t  Dessauer  has  given  ("Phys.  Zeitschr.,"  p.  1104,  1912)  an  X-ray 
photograph,  taken  on  a  moving  film,  showing  a  number  of  X-ray  pulses 
at  a  single  discharge  of  an  induction  coil.  Their  frequency  is  of  the  same 
order  as  in  the  ca.se  of  Fig.  19  (a)  (1/2000  sec).  Dessauer  suggests  that 
the  fre((uency  of  the  pulses  is  related  to  the  oscillation  frequency  of  the 
secondary  coil.  In  the  case  of  Fig.  19  the  two  frequencies  of  the  co'I 
(secondary  open)  are  about  100  and  1,000.  If  the  secondary  be  regarded 
as  closed,  the  (single)  frequency  is  285.  Thus,  the  frequency  of  the 
pulses  does  not  agree  with  any  of  the  frequencies — at  any  rate,  the 
fundamental  frequencies — of  the  system.  Also  the  pulse  frequency 
probably  increases  with  the  primary  current  (see  Fig.  10). 
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Correspondence. 

* 

ZIG-ZAG  LEAKAGE. 

TO   THE   EDITOR   OF   THE    ELECTRICIAN. 

Sir  :  In  one  of  your  late.st  numbers,  Dr.  Miles  Walker 
points  out  that  in  the  Zig-Zag  leakage  formula,  as  first  pre- 
sented by  Prof.  E.  Arnold,  and  given  in  a  very  similar  form 
in  the  Paper  on  "  Induction  Motor  Design,"  forming  part  of 
^'  Papers  on  the  Design  of  Alternating  Current  Machinery," 
the  fact  that  the  formula  is  taken  twice  over,  i.e.,  once  for 
the  stator  and  once  for  the  rotor,  presents  a  very  serious  error. 
To  show  that  this  method  is  wrong,  as  an  example  the  case 
was  considered  where  the  number  of  slots  in  stator  and  lotor 
are  both  the  same.  Figure  1  showed  the  corresponding  zig- 
zag leakage  flux. 

Without  intending  to  question  the  correctness  of  Prof.  Miles 
Walker's  treatment  of  the  subject,  I  do  not  think  that  there 
exists  any  serious  error  in  Prof.  Arnolds  foimula.  The 
Zig-Zag  leakage-flux  is  interlinked  both  with  the  stator  and 
rotor  conductors  and  part  of  the  lines  shown  in  Fig.  1  would 
close  behind  the  rotor  slots  and  ,part  behind  those  of  the 
stator.  If  the  number  of  rotor  slots  is  the  same  as  the  stator 
slots,  approximately  half  of  the  lines  link  the  stator  coils  and 
the  other  half  the  rotor  coils,  thus  forming  a  peculiar  magnetic 
circuit. 

The  zig-zag  leakage  flux,  Uke  the  slot  leakage  flux,  has  no 
si'parate  existence,  but  forms  part  of  the  total  flux  of  the 
machine. 

For  convenience  sake  they  are,  however,  usually  treated  like 
seijarate  fluxes  and  therefore  we  may  as  well  go  still  further 
and  treat  the  parts  dne  to  the  effect  of  rotor  and  stator  as 
separate  components.  In  calculating  thus  the  zig-zag  leakage 
lines  both  for  stator  and  rotor  separately  and  adding  these 
two  values,  the  total  lines  zig-zagging  the  air-gap  are  obtained. 

To  use  the  formula  once  only,  say  for  the  stator,  would 
naturally  give  entirely  wrong  results,  unless  a  correction  to 
take  accoimt  of  the  differences  in  stator  and  rotor  slot  pitch 
and  slot  o])ening  is  employed.  The  very  handy  formula  given 
by  Dr.  Miles  Walker  in  his  work  "  Specification  and  Design  of 
D\Tiamo-Electric  Machinery  "  is  constructed  on  these  lines. 
The  influence  of  the  number  of  stator  and  rotor  slots  is  taken 
care  of  by  the  coefiicient  K^  and  thus  of  the  slot  opening  by 
the  gap  contraction  coefficient. 

Although  this  rule  gives  good  and  quick  results  for  semi- 
enclosed  slots  of  standard  shajse  and  dimensions,  the  values 
become  unreliable  for  open  slots  in  both  stator  and  rotor, 
whereas  Arnold's  method  still  gives  good  values. 

Extensive  tests  have  been  made  by  T.  Rezelman,  W. 
Eogowski  and  others,  which  showed  that  values  obtained  by 
Prof.  E.  Arnold's  method  agree  very  closely  indeed  with 
actual  test  results,  which  also  is  my  own  personal  experience. — 
I  am,  &c.  F.  A.  Lauper. 

Huddersfield,  Aug.  12. 


The  "Wedge"  Optical  Pyrometer. 


Tlip  "  Wedge  "  optical  pyrometer  was  introduced  by  Messrs.  Cochrane 
4  Company.  Ltd.,  some  years  ago,  and  involTcs  the  principle  of  making 
use  of  the  absorption  of  light  by  a  special  prism  of  red  glass,  the  tem- 
perature being  read  at  the  extraction  point.  In  a  descriptive  pamphlet 
l*>ued  by  the  makers  some  experience  with  this  pyrometer  is  summarised. 

|,iB  stated  that  observers  at  a  large  engineering  works  habitually  agree 
eir  readings  within  5°C.,  while  in  a  test  by  one  of  the  large  London 
pmpanies  four  obsei^vers  got  within  10°C.  of  each  other  ;  and  of  the 
emjx-rature  as  ascertained  by  all  the  means  available  in  a  well- 
•eqtiippcd   pliysical  laboratory  the  underlying  principles  of  pyromctry 

SjTe  discusviil.  and  some  common  causes  of  misunderstanding  mentioned. 

^'lus,  it  is  Mimetimes  overlooked  that  in  a  mass  of  material  studied  there 

"la.?  not  be  thermal  equilibrium — i.e.,  marked  differences  in  temperature 
at  different  jrarts  may  exist.  It  will  be  obser\-ed  that  of  two  alternative 
methods  of  olj^erving  temperature  through  radiation  the  wedge  pyrometer 
U  based  on  the  examination  of  rays  of  a  certain  range  of  wave-length. 
JS*  red  rays  being  selected  as  most  convenient,  being  those  which  a  heated 
,  "Ody  first  emits  as  the  temperature  rises.  It  is  to  be  noted  that  data 
«re  based  on  radiation  from  a  "  black  body,"  and  therefore  in  dealing  with 
other  surfaces  (such  as  porcelain)  a  correction  must  be  made. 


Industrial  League  Convention. 

A  convention  of  the  Industrial  League,  which  has  been  established 
to  bring  employers  and  employed  together  for  amicable  discussion 
of  industrial  problems,  was  opened  at  Birmingham  on  Tuesday-,  the 
12th  inst. 

Peesindetial  Apt  eess. 
Mr.  G.  H.  Roberts,  M.P.,  Minister  of  Food,  presided,  and,  in  the  course 
of  his  presidential  address,  said  it  was  evident  that  if  industrial  warfare 
followed  the  other  war  all  the  sacrifice  and  expenditure  would  prove 
worthless.  The  great  industrial  struggles  of  this  and  previous  ages  had 
been  largely  attributable  to  misunderstanding  and  suspicion,  and  he  was 
sure  that  more  satisfactory  results  ensued  from  friendly  negotiation, 
from  open  deliberation,  than  could  ever  follow  from  ^^ild  upheaval  and 
protracted  strife.  He  believed  there  was  a  better  spirit  developing,  and 
that  the  great  mass  of  employers  now  recognised  that  when  they  took 
a  man  or  woman  into  their  service  they  incurred  a  moral  responsibility, 
and  he  believed  that  every  employer  would  come  to  recognise  that  his 
duty  did  not  end  in  paying  out  wages  at  the  week-end.  He  was  con 
vinced  that  output  could  be  stimulated  without  adding  to  the  burdens 
of  the  worker.  The  world,  after  the  work  of  destruction  of  the  last  four 
or  five  years,  must  necessarily  be  poorer  and  the  lot  of  everybody  harder. 
We  lived  in  an  atmosphere  of  false  prosperity  during  the  war,  and  too 
many  of  our  people  failed  to  realise  that ;  we  were  living  on  our  capital, 
on  our  credit ;  we  were  piling  up  debt  which  must  be  liquidated  some 
time  or  other.  Till  we  had  achieved  that  liquidation,  the  old  era  of 
prosperity  could  never  be  restored.  Our  competitors  in  trade  were 
getting  off  the  mark  more  speedily  than  we  were.  The  British  workmen 
was  not  less  efficient  than  the  American  if  he  would  co-operate  with  his 
employers  and  insist  that  they  should  organise  their  work  on  scientific 
lines.  "  Some  people  said  "  if  we  do  little  work  the  work  will  go  further  "  ; 
but  one  already  saw  the  folly  of  that.  If  the  erection  of  a  factory  cost 
three  to  five  times  as  much,  there  would  be  no  factories  put  up.  He  con- 
cluded with  an  appeal  for  goodwill  and  co-operation  among  employers 
and  employed.  

At  the  morning  session  on  the  second  day  the  Bishop  of  Birmingham 
presided,  and  Mr.  H.  G.  WilUams  read  a  Paper,  of  which  the  following 
is  an  abstract. 

The  Distribution  of  National  Income. 

For  many  years  a  stock  argument  on  Socialist  platforms  was  the  state- 
ment that  "labour  is  robbed  of  two-tl.irds  of  what  it  produces."  This 
statement  originated  from  statistical  investigations  made  about  30  years 
ago  by  the  Fabian  .Society,  and  its  errors  were  twofold.  It  assumed  that 
the  wtole  of  the  wealth  produced  was  the  result  solely  of  manual  labour, 
and  asserted  that  the  share  of  manual  labour  amounted  to  one-third  of 
the  national  income.  Official  inquiries  showed  the  share  of  manual 
labour  was  substantially  different  from  that  commonly  attributtd  to  it. 
and  he  thought  it  was  commonly  agreed  to-day  that  the  production  of 
wealth  was  tlie  result  of  the  application  of  labour,  brains  and  capital  to 
the  raw  materials.  In  1907  the  Census  of  Production,  applying  to 
7.087.000  workers,  showed  the  selling  value  of  their  production  amounted 
to  £1,76.5.000,000.  The  materials  used  cost  £1,028,000,000.  The  net 
output  was  £712,000,000,  giving  a  net  output  per  jjerson  employed  of 
£102  in  the  year,  if  they  excluded  out-workers.  It  represented  a  very 
low  rate  of  production.  '  Of  the  output,  £65.000,000  at  least  was  required 
to  make  good  wear  and  tear,  while  Customs  and  Excise  duties  and  new 
capital  for  development  purposes  reduced  the  balance  of  sjjendable 
income  to  about  £567.000,000,  from  which  again  must  be  deducted  the 
amount  paid  in  direct  taxation  by  the  recepients.estimated  at  £30,000,000. 
If  there  had  been  no  profits,  and  that  income  had  been  shared  out  equally 
amongst  the  whole  7,500.000  engaged  in  the  industries  concerned,  it 
woidd  have  yielded  an  average  weekly  wage  of  27s.  Cd.  Therefore,  no 
conceivable  changes  which  might  have  been  made  in  1907  could  have 
provided  that  standard  of  living  which  all  desired  for  the  mass  of  the 
people,  unless  those  changes  had  been  accompanied  by  a  very  much 
greater  production  per  head  than  existed  in  that  year.  The  war  had 
imposed  upon  us  through  increased  taxation  an  extra  burden  of  pro- 
bably £700.000.000  a  year,  equivalent  to  an  increase  of  350,000,0(10  of  the 
old  sovereign.  Unless  we  produced  more  we  were  going  to  be  worse  off 
to  that  extent.  The  level  of  individual  prosperity  was  undoubtedly 
higher,  but  it  was  a  false  standard,  owing  to  the  many  subsidies  the 
Government  had  given,  and  more  formidable  still  the  excess  of  50.000.000 
of  goods  we  were  jiaying  for  monthly  by  extended  credits.  That  was  the 
real  problem  we  had  to  face. 

In  a  discussion  which  followed,  Mr.  Wilfrid  Hill  said  before  they 
could  get  on  to  increased  production  manufacturers  must  be  accorded 
a  larger  measure  of  accommodation  from  the  banks.  As  a  consequence 
of  the  restriction  of  credit,  there  was  an  artificial  restriction  of  production. 

Mr.  Whyi'ER  thought  the  Bank  Holidays  should  be  given  up,  and  in 
their  place  workpeople  should  be  granted  one  week's  holiday  in  the  year, 
with  pay. 

.Mr.  Is.\.4CS  believed  the  avei-age  workman  was  producing  more  than 
before  the  war,  and  the  reason  less  goods  were  being  turned  out  was  that 
the  best  men  were  still  in  the  army  wasting  their  time.  If  the  Govern- 
ment would  get  a  move  on.  announce  their  trade  policy,  and  close  up  all 
their  twojienny-halfiJenny  little  wars  all  over  the  world,  we  should  soon 
regain  our  old  position  of  supi-emacy. 

Mr.  Clarke  said  the  Americans  and  Japanese  weiv  persistently  winning 
the  business  by  prices  which  could  not  be  touched  by  his  film.  By 
massed  production  in  modem  factories  the  Americans  and  Ja])anese 
were  able  to  undersell  us  in  many  lines,  and  he  was  filled  with  alarm  for 
the  future  of  British  trade  if  present  conditions  were  to  continue. 
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Replying  on  tlie  discussion.  Jlr.  Williasis  said  he  was  opposed  t« 
nationalisation  because  we  did  not  possess  an  organisation  to  run  a 
nationalised  industry.  It  must  be  run  by  civil  seirants.  If  we  were  to 
avoid  corruption,  we  must  give  our  civil  servants  absolute  security  of 
tenure,  in  which  case  we  could  not  have  a  high  standard  of  efficiency. 

At  the  afternoon  session,  presided  over  by  Mr.  H.  E.  Blain.  a  Paper 
was  read  by  the  Right  Hon.  J.  R.  Clynes,  M.P.,  on 

LABorK  rx  Its  Relation  to  Industry. 
In  the  course  of  his  Paper  Mr  Clynes  said  many  capitalists  work  hard 
and  long,  but  the  reward  to  some  of  them  is  out  of  proportion  to  the 
ser\-ice  they  give  when  that  reward  is  compared  with  the  reward  of  the 
worker,  and  to  this  fact  many  industrial  troubles  can  be  traced.  The 
urgent  human  need  is  for  something  to  be  done  now.  The  contact  now 
maintained  between  the  organised  workers  and  the  organised  employers 
in  many  trades  will  probably  relieve  the  State  from  the  need  of  inter- 
ference which  either  side  previously  called  for  when  either  side  was 
afraid  of  the  other,  and  when  both  sides  would  not  come  together,  and 
it  will  tend  to  relieve  the  trade  unions  of  most  of  the  lesser  workshop 
troubles.  A  great  deal  of  the  labour  unrest  springs  from  a  desire  on  the 
part  of  the  wage  earner  to  find  a  more  effective  place  in  our  industrial 
system  than  he  has  had  Ijefore.  There  is  a  joint  interest  in  industry 
which  can  only  be  jointly  shared  when  the  two  parties  act  upon  lines 
which  will  give  mutual  advantages  to  both,  and  enable  them  to  exact 
from  our  trades  or  businesses  the  utmost  which  effort  can  obtain  for  the 
common  benefit.  Workmen  will  no  longer  submit  to  having  their  wages 
fixed  at  the  lowest  amount  on  which  they  can  manage  to  live,  Capitalists 
must  no  longer  pursue  their  claims  for  private  wealth,  without  regard 
to  the  human  needs  of  the  masses  of  workers.  Employers  must  not 
think  that  workmen  will  agree  to  produce  more  unless  they  can  enjoy  a 
greater  share  of  what  they  produce.  Workers  can  make  no  graver  mis- 
take than  to  encourage  under-production.  Scarcity  can  cau.se  real  and 
continued  privation  to  the  masses  of  people  whose  purchasing  power  is 
limited.  Lessened  production  means  the  greater  prospect  of  unem- 
ployment. It  keeps  up  prices,  and  lowers  the  workman's  standard  of 
existence.  I  should  prefer  that  the  employers  should  agree  to  restore 
pre-war  workshop  practices  which,  during  the  war  the  trade  unions 
voluntarily  agreed  to  .set  aside,  but  it  seems  now  that  there  is  no  escape 
from  legislative  treatment.  Xo  apology  is  needed  for  the  existence  of 
trade  union  rules  and  regulations.  I  think  the  only  considerable  class 
which  set  iside  its  privileges  and  regulations  during  the  war  was  the 
manual  working  class.  Skilled  workmen  cannot  continue  to  leave  out  of 
account  the  claim  of  the  workman  who  is  sometimes  described  as  a  less 
skilled  or  unskilled  workman.  Also  opportunities  of  earning  their  living 
under  conditions  of  dignity  and  with  wages  equal  to  their  needs  must  be 
given,  as  rights,  to  women'"who  have  to  maintain  their  homes.  The 
speculator  in  raw  materials  for  food  and  other  commodities  or  even  in 
finished  articles  should  have  no' place  in  an  age  when  employers  appeal 
to  the  workers  to  increase  production  and  appeal  to  Parliament  not  to 
let  them  alone.  Some  capitalists  are  as  yet  no  more  enlightened  than  to 
say  there  is  no  case  for  workmen  sharing  more  of^their  profits,  because 
workmen  cannot  share  their  commercial  losses.  No  loss  which  em- 
ployers could  suffer  exposes  them'to'the  privations  commonly  endured  by 
workmen  in  times  of  depression  and  unemployment,  and  in  the  forfeiture 
of  life  and  limb  during  the  performance  of  daily  toil  workmen  make  a 
sacrifice  and  endure  a  loss  which  capitalists  never  know.  The  strike 
weapon  must  be  retained  by  workmen,  but  its  reckless  or  indiscriminate 
use  can  never  be  to  the  permanent  advantage  of  the  labouring  classes. 

At  the  final  meeting  on  Thursday  the  Bishop  of   Biemingham  again 
presided,    and    Mr     J.    Mactavi.sh  read    a    Paper   r.n 
education  in  its  relation  to  labour  and  industry  of  whiili 
the  following  is  an  abstract. 

Mr.  .1.  M.  Mact.wish. in commencinghis Paper, urgi<l 
that  the  industrial  problem  is  primarily  psychological, 
and  not  economic.  It  has  its  roots  in  human  emotifjns 
and  biases,  and  isnot amenable  to  mere  appeals  to  reason. 
There  is  great  need  for  re-stating  the  problem  in 
psychological  terms,  and  the  following  are  suggesti  rl 
as  educational  steps  towards  its  solution  :■ — 

(a)  The  cultivation  of  a  common  human  culture,  based 
on  a  recognition  of  the  native  basis  of  the  human  miml , 
a  basis  common  to  all  races  and  nations. 

(b)  That  this  culture  can  be  best  imbued  by  qualillcil 
teachers  idealising  humanity  for  our  children  in  our 
elementary  schools  and  rationalising  the  ideal  in  our 
higher  schools  and  universities. 

(c)  Developing  human  energy  by  careful  atten(i<in 
to  the  physical  needs  of  our  children. 

(d)  Awakening  interest  in  work,  by  a  more  careful 
selection  of  work  suited  to  the  bents  of  young  persons 
by  liberalising  t<>chnieal  education,  and  encouraging 
working-class  contrf)l  in  the  industrv'. 

(c)  Developinga  system  of  adulteducation.controllid 
by  a  working-class  educational  organisation,  recognised 
by  existing  educational  authorities,  including  the  Board 
of  Education. 

We  may  idealise  the  individual,  in  which  case  we 
produce  the  bumptious  and  pugnacious  employer  and 
workman,  we  may  idealise  the  nation,  in  which  case  we 
cultivate  the  habits  of  mind  which  will  inevitably  lead 
to  another  European  conflagration,  or  we  may  idealise 
a  class,  in  which  case  we'shall  reap  what  we  sow — a  class 


war.  There  isonlyonesafe  ideal  and  that  is  humanity.  Wemustcscape 
from  the  idea  that  we  have  been  divinely  gifted  with  any  inborn  intellectual 
or  other  mental  powers  denied  to  other  races  or  nations.  Wliile  the  primary 
innate  tcndercies  of  the  human  mind  have  different  relative  strengths 
in  the  native  constitutions  of  individuals  of  different  races,  they  are 
probably  common  to  men  of  every  race  and  of  every  age,  and  the  native 
basis  of  the  human  mind  is  stable  and  unchanging.  "  The  world's  greatest 
need  is  a  common  culture  that  will  enable  us  to  see  in  every  member  of 
the  human  family  a  living  history  of  the  struggle  of  our  forbears  to  control 
and  adapt  themselves  to  their  environment,  struggling  to  become  masters 
of  their  own  destiny. 

To  attain  that  freedom  which  is  essential  to  human  growth  and  develop- 
ment it  is  necessary  that  our  work  should  be  such  as  interests  us — such 
as  enables  us  to  express  our  pleasure  in  it.  Wlien  men  and  women  are 
not  interested  in  their  work  they  cannot  be  efficient.  They  become 
careless,  and  carelessness  affects  both  the  quality  and  quantity  of  the 
work.  Since  interest  in  work  is  essential  to  increased  output,  means 
will  require  to  be  devised  for  giving  to  workpeople  a  larger  measure  of 
freedom  for  expressing  themselves  in  their  work  and  a  larger  measure 
of  control  over  their  working  conditions.  The  danger  to  the  community 
that  arises  from  the  conflict  of  class  interests  is  not  merely  due  to  an 
uneducated  working  class.  It  is  equally  due  to  an  uneducated  em- 
ploying class.  The  successful  employer  knows  how  to  utUise  the  forces 
that  make  for  financial  success,  but  he  is  too  often  ignorant  of  the  sources 
of  these  forces,  or  of  the  results  that  wiU  accrue  from  a  too  reckless  use 
or  exploitation  of  them. 

The  importance  of  making  provision  for  the  education  of  adults  is  now 
generally  recognised,  but  the  best  principles  and  methods  of  teach'nL', 
and  the  best  form  of  authority  for  awakening  interest,  stimulating  the 
demand  and  establishing  the  best  principles  and  methods  have  not  yit 
been  clearly  thought  out.  There  is  no  organic  link  between  the  univer- 
sities, L.E.A.,  and  working-class  organisations.  Hence,  while  these 
bodies  may  provide  lecture  rooms  and  tutors,  they  have  no  means  of 
awakening  and  stimulating  interest  and  thus  organising  the  demand. 
The  authority  responsible  for  awakening  interest,  stimulating  and 
organising  the  demand,  establi.shing  and  maintaining  right  principles 
and  methods,  and  exercising  general  control  should  be  a  working-class 
organisation.  This  organisation  must  stand  for  education  in  the  truest 
sense  of  the  term.  It  must  oppose  any  attempt  to  impose  opinions. 
While  it  ought  to  have  close  relations  with  existing  working-class  asso- 
ciations, it  must  have  its  own  distinct  organisations  and  confine  itself 
to  its  own  functions. 

The  functions  of  the  Board  of  Education,  universities  and  L.E.A.'s 
should  be  to  provide  an  adequate  supply  of  good  tutors,  satisfy  themselves 
that  the  standard  of  work  done  justifies  the  payment  of  grants,  and 
accept  full  financial  responsibility  for  the  cost  of  tuition. 

Provided  that  working-class  organisations  could  be  induced  to  accept 
the  full  measure  of  responsibility  such  a  system  would  impose  on  them, 
and  the  Board  of  Education  and  universities  were  prepared  to  regard  it 
as  the  representative  authority,  a  system  of  adult  working-class  educa- 
tion probably  unique  in  the  world's  history  could  be  built  up  in  a  com- 
paratively short  time. 


Peace  Day   Celebration    in   Glasgo-^v. 

-• W        V 

The  accompanying  illustration  is  a  reproduction  of  a  ]ihf)to,  taken 
at  midnight  on  Monday,  Aug.  4,  and  shows  the  municipal  buildings  of 
Glasgow  as  they  were  illuminated  for  the  Peace  Day  celebrations.  The 
buildings  were  suitably  dect^'ated   l)v  a  well-known  film,  and  the  illu- 
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minations  werp  carried  out  by  the  electricity  department.  The  buildings 
were  "flood"  lighted  by  means  of  sixty-six  1,000-watt  searchlight 
"  flood  "  light  projectors,  erected  on  the  roofs  of  two  adjacent  buildings, 
and  the  main  tower  of  the  municipal  buildings  was  illuminated  by  means 
of  10  similar  projectors.     The  whole  effect  wa.s  most  brilliant. 

It  is  believed  that  this  is  the  first  occasion  in  Great  Britain  when 
"  flood  "  light  has  been  used  for  the  special  illumination  of  public  build- 
ings, and  although  the  installation  was  not  so  large  as  that  at  the  Panama 
Exliibition  of  1915  at  San  Francisco,  it  was  more  concentrated.  George- 
square,  in  front  of  the  municipal  buildings,  with  its  fine  series  of  monu- 
mental statues,  readily  lends  itself  to  decoration  for  a  festive  occasion. 
Floral  and  flag  festoons,  together  with  4,000  electric  lamps,  were  led  from 
the  Scott  monument  in  the  centre  of  the  scpiare  to  the  tramway  poles 
at  the  four  corners,  and  the  outside  edge  of  the  scjuare  was  outlined  with 
festoons  of  electric  lamps.  Owing  to  the  Peace  Celebration  takeng  place 
at  a  time  when  the  hours  of  darkness  were  at  the  minimum,  the  illumina- 
tions were  not  seen  with  the  luaximum  effect  till  after  10  p.m.,  but  for 
the  three  nights  when  all  lights  were  on  in  the  square  many  thousands  of 
Glasgow  citizens  watched  the  illuminations  with  interest  and  appre- 
ciation. 
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SPECIFICATIONS  PUBLISHED. 

The  toUowing  abstract  from  some  ot  the  specifications  recently  published  have  been 
specially  compiled  by  Messrs.  Mewburn,  Ellis  &  Co.,  Chartered  Patent  Agents, 
70  and  72,  Chancery-lane,  London,  W.C. 

Whenever  the  date  applied  for  differs  from  the  date  on  which  the  application  was  lodged 
at  the  Patent  Office  the  former  is  given  in  brackets  after  the  title. 
1917  Specifications. 
129.304  B.  T.-H.  Co.     (G.  E.  Co.)     Electric  transforming  and  converting  apparatus. 
(4/10/17.1 

129.309  Remy  Electric  Co.     Circuit  breakeis  for  ignition  apparatus.     (10/11/16.) 

129.310  B. T.-H. Co.     (G.  E.Co.)     Means  for  detecting  sub-aqueous  sounds.  (9/10/17.) 
129,313  B.  T.-H.  Co.     (G.  E.  Co.)     Methods  and  apparatus  for   the   amplification   of 

small  currents  by  electron  discharge  relays.     (10/10/17.) 
129.336  Watts.     Aerial  circuits  for  wireless  telegraphy  and  other  purposes.     (24/10/17.) 
Consists  in  combining  two  or  more  directional  aerials,  and  more  particularly,  closed 
or  nearly  closed  circuit  aerials  in  such  a  manner  that  the  aerials  shall  act  separately 
as  directional  aerials  and  simultaneou.sly  jointly  as  a  compound  non-directional  aerial. 
129,339  Potts.     Electrical  make-and-break  contact.     (25/10/17.) 
129,346  Rogers  &  Lyon.    Wirele.'is  signalling  systems.    (10/11/16.) 
129,349  Davies,  Judd  &  Eastern  Telegraph  Co.     Electrical   regulating    apparatus. 

(27/10/17.) 
129  355  Raiunc  &  Angold.     Electric  arc  lamps.     (30/10/17.) 
129,360  Languepin.     Electrodes  for  electric  arc  welding.     (31/10/17.) 
129,364  Western  Electric  Co.,  Nash,  Penney,  Grace  &  Mack.     Sound  detectors. 

(2/11/17.) 
129,366  NOBBS  &  Falkir-<  Iron  Co.     Electrical  heat3r.     (3/11/17.) 
129,373  Wilson,  Dalby  &  Sir  W,  G.  Armstrong.  Whitworth  &  Co.     Electric  regu- 
lating switches  for  use  with  ordnance  and  for  other  purposes.     (7/11/17.) 
1918  Specifications. 
129.394  Brownlow.     Machines  for  cutting  the  globes  or  bulbs  of  electric  incandescent 

lamps  and  the  like.     (13/4/18.) 
129.397  Western  Electric  Co.     (We-stern  Electric  Co.)     Telephone  systems.     (8,'5/18.) 
129,400  Bennett,  Lyon  &  Wrench.     Conversion  of  electric  currents.     (19/12/18.) 

129.406  Watson.     Electric  heating  apparatus  for  liquids.     (8/6/18.) 

129.407  Morgan  Crucible  Co.  &  Spiers.     Electrically-heated  crucibles,  melting  pots, 
and  the  like.     (8/6/18.) 

129.414  Dearle.     Liquid  electrical  resistances.     (2/7/18.) 
129.423  Rabinovitch  &  MoND.     Electric  batteries.     (8/7/18.) 
129,425  Williams.     Electric  accumulators.     (8/7/18.) 

129.438  Forrester,     (Burgess,  H.)     Electric  heating  apparatus.     (10/7/lS.) 
129,440  Leachman.     Electric  lamp  switches.     (10/7/18.) 
129,449  B.  T.-H.  Co.     (G.  E.  Co.)     Electric  locomotives  or  cars.     (12/7/18.) 
129,487  B.  T.-H.  Co.     (G.  E.  Co.)     Measuring  and  controlling  electric  power.     (8.'8/18.) 
129>489  Marino.     Electrolytic  method  of  cleaning  iron  or  .steel.     (9/8/18.) 
120,198  SvENSKA  Aktiebolaget  Gasaccumulatcr.     Hammer  interrupters  for  radio- 
telegraphy.     (14/9/17.) 
129.500  British  L.  M.  Ericsson  Mfg.  Co.  &  Brookes.     Magneto-electric  machines  for 
ignition  in  internal  combustion  engines.     (21/8/18.) 

129.511  CoLSON.    Terminal  fittings  cf  incandescent  electric  lamp  holders.     (11/9/18.) 

129.512  Wheeler.     Means  for  securing  shades  to  the  holders  of  electric  lamps.     (11/9/18.) 

(Patent  of  addition  not  granted.) 
129,515  B.  T.-H.  Co.     (G.  E.  Co.)     Temperature  indicators  for  transformers  and  the 

like.     (13/9/18.) 
129,524  B.  T.-H.  Co.     (G.  E.  Co.)     Electric  incandescent  lamps.     (30/9/18.) 
129,547  Flory.     Means  for  supporting  the  shade  of  an  electric  incandescent  lamp. 

(26/11/18.) 
129,559  Camelinat.     Electric  lamps  for  use  on  motor  vehicle.s  and  for  other  purposes. 

(20/12/18.)     . . 
124,188  Murray  &  Murray.    Apparatus  for  electric  welding.     (9/3/18.) 
129,563  Automatic  Telephone  Mfg.  Co.     (Automatic  Electric  Co.)     Call  indicator  for 

telephone  systems  employing  automatic  switching  apparatus.     (30/12/18.) 


APPLICATIONS  FOR  PATENTS. 

Note. — Names  within  parentheses  are  those  of  communicators  ot  iw^entions 
July  4,  1919. 
16,788  Siemens  Bros.  &  Co.  &  Wood.     Connection  boxes  for  electric  cranes,  &c. 
16.781  Smith.     Terminal  connections  for  telegraph  and  telephone  wires. 
16,809  Keating.     Electric  fuses. 

16,822  Cook  &  Fletcher.     Locking  device  for  incandescent  lamps. 
16,828  Telephone  Mfg.,  Co.  &  Erskine-Murray.    Intercommunication  telephones. 
16,836  Manners-Smith.     Fittings  for  incandescent  lamps. 
,,  July  5,  1919. 

*w,843  MoND  &  Rabinovitch.  Electric  batteries. 
Jo,876  Jagger.  Couplings  for  electrical  conduits. 
jo,8K  RussoN.     Electrical  level  indicator  for  aircraft. 

{o,9(X)  Bastian.  Obtaining  continuous  supply  of  electrically-healed  water.  (France.) 
■6.905  Reonauld  de  Bellescize.  Stations  for  duplex  wireless  telegraphy.  (7/12/18, 
16,916  Garwood.     Electrical  measuring  instrument  of  moving-coil  type. 

July  7.  1919. 
16,943  Benjamin.     Operating  synchronous  telegraph  systems. 
16,962  Pettigrew.     Brush  for  dynamos.  «ic. 
16,982  Foster.    Devices  for  measuring  electrical  resistance. 

July  8.  1919. 
17,048  Wilson.     Apparatus  producing  or  utilising  electrical  oscillations. 
17,066  B.  T.-H.  Co.     (G.  E.  Co.)     Motor  control  systems. 
17.073  Amberton.     Electric  circuit  controllers. 
17.088  Koch.    Couplings  or  holders  for  electric  wires.  &c.    (27/11/18.  Switzeriand.) 


The  Committee  of  the  Institution  of  Electrical  Engineers  on 
Patent  Law  Amendment  has  issued  its  Report,  w-hich  appears  in 
Vol.  57  of  the  "  Journal  "  of  the  l.E.E.  The  scheme  outlined  in 
the  Report  aims  at  carrying  out  what  should  be  the  main  objects 
of  any  Empire  Patent  Law,  namely,  (1)  low  cost,  (2)  ease  of  applica- 
tion throughout  the  Empire,  (3)  reciprocity,  (4)  no  change  invclved 
in  the  existing  laws  of  the  Empire,  (5)  adherence  to  the  scheme 
optional  by  any  Dominion. 

Under  the  scheme  any  person  may  obtain  an  Empire  patent  covering 
as  many  of  the  British  Dominions,  Colonies.  Dependencies  and  Pro- 
tectorates, collectively  referred  to  in  the  Report  (for  convenience,  as 
Territories)  as  he  may  select,  by  making  application  to  the  British 
Patent  Office.  The  fees  payable  will  be  the  sum  of  the  existing  local 
Government  fees  in  the  selected  Territories,  plus  such  small  fee  as  may 
be  charged  by  the  British  Patent  Office.  The  application  will  be 
examined  and  the  patent  granted  in  the  same  way  as  is  an  application 
for  a  British  patent,  and  the  specification  when  priirted  will  bear  the 
n.ames  of -the  selected  Territories  in  which  it  is  effective.  Thereafter 
the  patent  will  be  assimilated  with  the  domestic  patents  in  each  of  the 
selected  Territories  and  will  be  subject  to  the  local  Laws  in  such  Terri- 
tories for  the  determination  of  validity,  &c.  An  Appendix  to  the  Report 
gives  a  list  of  48  Dominions,  Colonies,  Dependencies  and  Protectorates 
of  the  Empire  which  have  their  own  separate  enactments  for  granting 
patents. 

It  is  clearly  desirable  that  the  cost  and  trouble  of  securing  jiatent 
protection  throughout  the  Empire  should  be  materially  reduced.  Care- 
ful consideration  has  been  given  to  the  suggestion  that  a  patent  should 
be  obtainable  covering  the  whole  of  the  British  Empire  in  the  same  way 
that  a  pat?nt  in  the  United  States  covers  all  the  States  in  the  L^nion, 
but  there  are  so  many  difficulties  connected  with  such  a  scheme  that  it 
is  not  felt  any  practical  result  can  be  expected  of  any  attempt  to 
elaborate  a  projwsal  along  such  lines.  It  is  believed  that  the  present 
scheme  is  practical  and  has  the  merit  that  it  can  easily  and  immediately 
b?  put  into  operation  without  disturbing  the  existing  laws  in  the  vari<  us 
territories  in  the  Empire. 
,  It  is  assumed  that  usually  an  inventor  will  apply  for  a  patent  first  in 
that  part  of  the  Empire  in  which  he  is  domiciled  or  has  his  business  or 
manufacturing  establishment,  and  it  is  not  proposed  that  the  existing 
Patents  Acts  or  Ordin.ances  in  the  various  parts  of  the  Empire  should 
in  any  way  be  disturbed.  The  scheme  proposes  that  in  each  Territory 
a  short  Act  cr  Ordinance  should  be  passed  to  the  effect  that  any  Empire 
patent  which  has  been  made  applicable  to  such  Territory  shall  be 
received  and  treated  by  it  in  all  respects  as  though  such  patent  were  a 
patent  which  had  been  granted  under  the  territorial  Patent  Law.  The 
fact  that  the  form  of  the  specification  and  claims  of  the  Empire  patent 
might  differ  somewhat  from  that  of  the  domestic  patent  should  not 
give  rise  to  any  practical  difficulties. 

It  is  obvious  that  such  an  Empire  patent,  in  order  to  secure  uniformity, 
must  be  issued  from  one  centre,  and  it  is  therefore  recommended  that 
the  Empire  patent  should  be  applied  for  and  issued  in  the  same  way  as 
a  British  patent.  Wiere  a  IJritish  patent  has  been  applied  for  or 
obtained,  the  Empire  patent  will  be  a  duplicate  of  it.  An  applicant 
residina  in  any  part  of  the  British  Empire  may  apply  for  a  patent  either 
in  his  own  Dominion  or  in  any  other  part  of  the  Empire  granting  a 
patent  and  shall  have  a  sufficient  period — 18  months  is  suggested — 
from  the  date  of  his  first  application  in  any  part  of  the  Empire  in  w'hich 
to  apply  for  an  Empire  patent.  An  Empire  patent  if  applied  for  within 
suclw  period  shall  have  a  priority  date  as  of  the  date  of  application  for 
the  corresponding  patent  first  filed  in  any  part  of  the  Empire. 

To  carry  out  the  scheme  it  would  be  desirable  to  establish  an  Empire 
Patent  Department  of  the  Patent  Office  in  London,  in  which  all  applica- 
tions for  Empire  patents  would  be  filed  and  the  appropriate  fees  paid  in 
respect  of  the  selected  parts  of  the  Empire.  To  this  Department  would 
also  be  paid  at  the  appropriate  times  such  renewal  fees  as  may  be 
necessary.  The  Empire  Patent  Department  would  transmit  through 
the  appropriate  channels  the  fees  received  and  due  to  each  of  the 
Dominions,  itc,  in  resjiect  of  the  Empire  patents  isstied  and  also  the 
renewal  fees.  It  is  urged  that  whilst  it  would  be  highly  desirable  for 
all  parts  of  the  Empire  to  adhere  to  this  scheme  for  an  Empire  patent 
from  the  outset,  it  is  not  necessary  that  the  adoption  of  the  scheme 
should  be  delayed  until  this  has  been  achieved.  It  is  strongly  re- 
commended that  the  Empire  patent  should  rest  on  its  own  foundation 
in  each  part  of  the  Empire.  As  to  the  fees  payable  in  res]x-ct  of  the 
Empire  patent,  it  would  be  very  desirable  for  the  various  Dominions 
to  asree  on  a  scale  of  reasonable  fees  to  bo  iMiyable  on  application  for  a 
patent  and  at  unifomi  times  for  the  renewal  of  the  same  during  its  term. 
In  order  that  objections  to  the  early  commencement  of  the  scheme  may 
not  be  raised  by  the  various  parts  of  the  Empire  on  the  ground  of  loss 
of  revenue,  it  is  suggested  that  the  fees  payable  in  any  of  the  Empire 
Territories  shoidd  remain  as  they  are  at  present .  It  is  believed .  however, 
that  the  reduction  in  fees  which  is  recommended  would  be  more  than 
made  up  in  the  total  amount  received  by  the  greatly  increased  number 
of  patents  applied  for  in  the  various  Dominions  under  the  present 
scheme. 
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Commercial   Topics. 


Electrical  Supplies  for  Poland. 

It  is  aniioimccd  that  import  lierniits  from  the  Polish  Government  are 
not  now  required  for  the  import  of  various  classes  of  goods  into  Poland, 
including  electrical  plant  and  supplies  for  electrical  installations,  scientific 
and  drawini:  iiistninionts.  &c. 

*         *         * 

Collection  of  Enemy  Debts. 

Apparently  it  is  proposed  to  adopt  the  scheme  set  out  in  Article  296 
of  the  Peace  Treaty  with  GeiTuany  in  regard  to  pre-war  debts  owing  by 
persons  in  that  countrj',  and  therefore  no  steps  should  he  taken  by 
British  citizens  to  collect  debts  due  to  them  by  German  nationals.  It  is 
not.  however.  proix)S?d  to  adopt  a  similar  scheme  in  regard  to  the  other 
enemy  countries,  and  British  creditors  may  collect  debts  due  to  them  by 
}>ersnns  in  those  countries. 

*         *         * 

Belgian  Industrial  Recovery. 

We  are  glad  to  see  from  recent  reports  that  Belgian  industries  are 
making  a  rapid  recovery  and  very  many  factories  have  been  restarted. 
Accortling  to  recent  statistics  60  per  cent,  of  the  copper  foundries  which 
were  in  existence  .in  1913  are  in  operation,  51  per  cent,  of  the  manu- 
facturing electrical  works,  27  per  cent,  of  the  iron  and  steel  foundries, 
oit  per  cent,  of  the  machiner^'  and  girder  construct'on  works,  35  per 
c^nt.  of  the  chemical  undertakings  and  27  per  cent,  of  the  rolling  stock 
and  motor-car  factories.  For  the  jjurpose  of  helping  in  the  reconstruc- 
tion, transformation  and  development  of  Belgian  industrial  and  com- 
mercial undertakings,  the  National  Society  for  Credit  Industry  was 
recently  established  at  Brussels  with  a  capital  of  25  million  francs. 

*  *         »         * 

Miners'  Lamps. 

The  Home  Office  Committee  on  Miners"  Lamjis  notify  that  they  are 
prepared  to  consider  new  suggestions  for  improving  the  safety  or  illu- 
minating power  of  miners'  safety  lamps,  and  to  examine  and  (if  necessary) 
to  test  any  new  devices  or  new  types  of  lamps.  Communications  should 
b?  addressed  to  the  Secretar\-  of  the  Cojnmittee,  Mr.  Edward  Fudge, 
Home  Office.  Whitehall.  S.W.'l. 

The  lighting  and  ventilating  arrangements  in  coal  mines  have  an  im- 
portant bearing  on  the  health  of  the  workers,  and  every  effort  should  be 
made  to  improve  the  existing  lighting  and  operating  conditions.  In  a 
Pajier  read  at  the  recent  congress  of  the  Royal  Sanitary  Institute,  Dr. 
Shufflebotham  attributed  to  the  low  candle-power  of  safety  lamps  the 
disease  known  as  miners'  anystagmus  ;  and  he  was  of  opinion  that  the 
jmor  light  in  all  mines  was  a  contributing  cause  to  the  large  number  of 
accidents  there.  It  was  confidently  believed  that  by  the  compulsory 
introduction  of  suitable  lamps  of  a  candle-power  of  between  1  and  1-5 
nystagmus  could  be  checked,  and  in  from  seven  to  ten  years  entirely 
wiped  out.  In  some  Yorkshire  mines  electric  lamps  of  a  still  higher 
candle-power  were  being  used  with  good  results.  He  recommended  the 
introduction  of  increased  candle-power  lamps,  increased  and  improved 
in.-])ection,  and  monthly  or  weekly  notification  of  accidents. 

*  *         *         * 

I.nperial  Preference  Regulations. 

In  pursuance  of  sec.  S  of  the  Finance  Act,  1919.  the  Board  of  Trade 
have  made  regulations,  which  lay  dorni  that  "  goods  shall  not  be  deemed, 
for  the  purposes  of  the  Act,  to  have  been  manufactured  in  the  British 
Emi)ire  unless  at  least  25  per  cent,  of  their  total  value  is  the  result  of 
labour  within  the  Empire."  In  those  classes  of  goods  in  respect  of  which 
an  order  has  been  made  by  the  Board  under  sec.  8,  sub-section  (2)  of 
the  Finance  .Act,  1919.  no  part  of  the  goods  shall  be  deemed  to  have  been 
manufactured  in  the  British  Empire  unless  at  least  5  per  cent,  of  the 
total  value  of  the  goods  is  the  result  of  labour  within  the  British  Emjjire. 
When  a  numb>r  of  separate  articles  are  included  in  on^  parcel  or  ship- 
ment, each  article  shall  Ix;  considered  separately  for  calculating  the  pro- 
portion of  value  due  to  labour  within  the  Empire.  "  The  total  value  of 
an  article  "  shall  be  its  cost  to  the  manufacturer  at  the  facton,'  or  works, 
and  shall  includ"  the  value  of  containers  and  other  forms  of  interior 
packing  ordinarily  sold  with  the  article  when  it  is  sold  retail,  but  shall  not 
include  the  manufacturer's  or  exporter's  profit,  or  the  cost  of  exterior 
packing,  carriage  to  port,  and  other  charees  incidental  to  the  export  of 
the  goods  subsequent  to  their  manufacture.  In  calculating  the  pro- 
portion of  value  which  is  the  result  of  labour  within  the  Empire  there 
may  l»  included  under  the  head  of  labour  the  cost  to  the  manufacturer 
of  any  materials  purr-ly  of  empire  origin  entering  into  the  composition  of 
the  article  (including  the  interior  packing),  the  cost  of  manufacture 
including  wages,  proportion  of  fuel,  supervision,  and  other  factory  e.x- 
pense.s  and  th"  cost  of  the  labour  of  packing  for  retail  sale. 

The  following  may  not  be  included  in  the  proportion  of  value  which  is 
the  result  of  empire  labour  :  Any  material  or  interior  packings  not 
entirely  of  empire  origin,  manufacturer's  profit,  or  the  profit  or  remunera- 
tion of  any  trader,  agent,  broker,  or  person  dealing  in  the  finished  article, 
the  expen.se  of  placing  the  goods  in  outside  packages  for  e.xport,  and  the 
cost  of  such  packages,  transportation  charges,  insurance  and  any  other 
charges  for  services  after  the  goods  leave  the  place  of  production  or 
man'ifacturc. 

.■Vny  question  arising  on  the  inteqjietation  of  the  regulations  shall  be 
referred  to  the  Board  of  Trade,  whose  decision  shall  be  final.  We  are 
afraid  that  there  will  be  a  good  many  questions  to  Ije  elucidated,  and  we 
can  see  that  at  least  one  result  will  be  a  large  addition  to  the  staff  of  the 
Board. 


Electricity  Supply. 

As  from  Sept.  29,  the  Great  Yakmouth  Council  has  decided  to  charge 
lOd.  per  unit  for  lighting  and  24d.  for  power. 

A  public  enquiry  was  held  at  Worcester  last  week  into  the  application 
of  the  Corporation  for  sanction  to  borrow  £16.525  for  extensions  of  mains. 

ToRQU.w  Council  has  decided,  in  view  of  the  increased  cost  of  coal,    . 
to  increase  the  price  of  electricity  for  light,  power  (except  trams)  and 
heating  by  Jd.  per  unit. 

In  order  to  meet  the  incre.ising  local  demand  for  current  for  industrial 
purposes,  the  Lancashire  Electric  Power  Comjiany  intend  to  erect  a 
sub-station  in  Walkden. 

At  present  Aberdeen  Parish  Council  is  generating  its  own  electricity, 
but  the  Poorhouse  Committee  has  now  been  asked  to  report  upon  the 
economy  likely  to  be  effected  by  purchasing  electricity  from  the  Cor- 
poration. 

Owing  to  the  increased  price  of  coal,  &c.,  Norwich  Electricity  Com- 
mittee has  made  a  further  advance  of  20  per  cent,  in  the  charges  for 
electricity,  making  a  total  increase  over  the  pre-war  standard  of  60  per 
cent,  for  lighting  and  70  per  cent,  for  power. 

The  Board  of  Trade  have  extended  for  six  months  from  July  31  the 
periods  mentioned  in  the  Aberc.^rn,  the  Cowbridoe  and  Penybont, 
and  the  Rickmansworth  and  Chorley  Wood  Electric  Lighting  Orders 
of  1914  for  laying  down  mains,  &c. 

The  accounts  of  the  Blackpool  electricity  department  for  the  year 
ended  March  31,  1919,  show  income  £58,171  (compared  with  £57,941 
in  previous  year),  gross  profit  £17.264  (£26,509),  and  the  net  result  was 
a  deficit  of  £2,727  (compared  with  -i  profit  of  £8,083).  Units  generated 
were  6,193,982  (0,375,398)  and  sold  5,108,415. 

The  Board  of  Trade  has  sanctioned  the  application  of  E-4LISG  Corpora- 
tion to  increase  the  maximum  charge  for  the  supply  of  electric  current 
from  8d.  to  lOd.  per  unit,  but  the  extra  amount  to  be  charged  shall  not 
b3  more  than  sufficient  to  enable  the  undertaking  to  be  carried  on  without 
loss. 

TtnfBRiDGE  Wells  Corporation  has  decided  to  increase  the  charges 
for  electricity  from  Sept.  29  as  follows  :  Lighting  2d.  and  heating  and 
power  IJd.  per  unit,  and  public  lighting  10  per  cent.  Application  has 
been  made  to  the  Board  of  Trade  to  authorise  an  increase  in  the  maxi- 
mum charge  for  current  in  Spelhurst  from  7d.  to  9d.  per  unit. 

The  accounts  of  the  Chester  electricity  department  for  the  year  ended 
.  March  25,  1919,  show  revenue  £27,511  (compared  with  £26,649  in  pre- 
vious year)  and  working  expenses  £16.675  (£13,774).  Interest,  sinking 
fund,  i-c,  required  £9,694,  and  the  net  profit  was  £1,068.  Cost  per  unit 
was  l-262d.  (102d.),  exclusive  of  capital  charges.  Maximum  load  was 
equal  to  47,000  (57,530)  Sep.  lamps.  Units  generated  were  3.687.1.55 
and  sold  2,718,891. 

The  accounts  of  the  Kingston-on-Thames  electricity  departnn  nt  for 
the  year  ended  March  31,  1919,  show  revenue  £31,181  (compared  with 
(£26,349  in  previous  vear),  and  working  ex])en.ses  were  £27,457  (£19.356), 
interest  required  £3',448  (£3,115),  leaving  surplus  £275  (£3,877),  but 
after  providing  £5,702  (£5,663)  for  repayment  of  capital,  the  net  result 
was  a  deficit  of  £5,426  (£1,786).  Mr.  Kingham,  borough  clectreal  engi- 
neer, savs  the  extra  expenditure  due  to  breakdowns  and  increased  cost  of 
labour  and  materials  was  £5,940.     Units  sold  were  1,608,450  (1,686.035). 

The  accounts  of  the  Brighton  electricity  department  for  the  year 
ended  March  31.  1919,  show  revenue  £130,557  (against  £116,683  in  pre- 
vious year),  gross  profit  £44,081  (£42,978)  and  net  profit  £3,112  (£2,887). 
Costs  per  unit  were  2-05d.  (l-78d.)  exclusive  and  3-02d.  (2-66d.)  inclusive 
of  loan  charges.  Maximum  load  was  4,560  (4,613)  kw.,  and  load  factor 
25-4  (25-3)  per  cent.  Units  generated  were  11,862,963  (12,278,205)  and 
sold  10,144,392  (10,242,007). 

The  accounts  of  the  Kirkcaldy  electric  lighting  dept.  for  the  yes-r 
ended  Mav  15,  1919.  show  revenue  £23,007  (compared  with  £17,637  m 
previous  vear).  umkinL'  :m<l  L'.iural  cNiH-nses  £18.146  (£12,450),  gross 
profit  £4,861  (f.'i.  i  Mil.  mi.i,.~i  ,li;ir..  -  'J!. 131  (£2,790).  instalments  for 
redemption  of  dil.t  i:l.Mr,  { k:_'.4l4).  ami  net  profit  £864  (£8).  Units  sold 
were  2.462.262  (2.379.600).  'I'lu-  maximum  load  on  feeders  were  l,012kw. 
(1.0U3  kw.)  and  the  load  factor  27-7  (27-1 )  per  cent. 

Sheffield  Corporation  have  decided  to  fix  the  maximum  salaries 
of  heads  of  mimicipal  departments  as  follows  :  General  manager  and 
engineer  of  the  electric  supply  department,  £1,.500  (by  increments  of 
£100) ;  deputv  manager,  £850  (£50)  ;  general  manager  of  the  tramways 
and  motor  department,  f  1„500  (£100). 

The  incrca.se  of  6s.  per  ton  of  coal  will  involve  the  following  advances 
in  the  charge  for  current  :  Units  charged  at  over  2d.  to  be  subject  to 
an  increase  of  40  per  cent,  in  lieu  of  the  present  increase  of  25  )x^r  cent., 
and  units  charged  at  2d.  and  under,  75  per  cent,  in  lieu  of  60  per  cent. 

The  accounts  of  Burnley  electricity  department  for  the  year  ended 
March  31,  1919,  show  revenue  £43.274  (compared  with  £38.(143  in  pre- 
vious vear),  gross  profit  £16,006  (£17,691)  and  net  profit  £1.4!MI  (£3,046). 
Total  co.sts  were  1142d.  (0-8.56d.)  per  unit,  or  l-75d.  (1-436(1.)  including 
capital  charges.  Maximum  load  was  2,555  kw.  (2,449  kw.),  and  load 
factor  25-59  (26-51)  per  cent.  Motors  connected  amount  to  2,771 
(2,260)  H.p.  Units  generated  were  6,636,372  and  sold  5,728,371 
(5,698.532).  Mr.  J.  E.  Starkie,  borough  electrical  engineer,  says  in  his 
report  the  increased  works  cost  is  mainly  accounted  for  by  £2,975  in- 
crease in  wages  and  4s.  per  ton  increase  in  price  of  coal,  and  the  quality 
of  the  coal  is  still  much  below  pre-war  standard. 
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Rlectric   Traction. 

St'BBiTOM  Urban  Council  has  received  sanction  to  borrow  £1,114  for 
the  purchase  of  an  electric  dust  collecting  van. 

Llanelly  Corporation  has  applied  for  sanction  to  borrow  money  for 
the  purchase  of  four  electric  refuse  collecting  wagons. 

SuNDERL-iND  Electricity  Committee  proposes  to  increase  the  cost  of 
current  supplied  to  the  tramways  from  lid.  to  1^<3.  per  unit. 

In  return  for  permission  to  run  its  cars  on  Sunday,  the  BoTHE.SAi' 
Tramway  Company-  has  offered  to  provide  a  complete  electric  lighting 
installation  for  the  town. 

Newport  (Mon.)  Town  Council  is  recommended  to  purchase  17 
electrical  vehicles  for  the  collection  of  refuse  at  a  cost  of  £22,219,  with 
£5,000  housing  and  repair  shops. 

The  Bombay  Electric  Supply  &  Tramways  Company  has  recently 
ordered  130  new  trucks  from  America  in  order  to  cope  with  increased 
traffic.  It  appears  that  three  years  ago  the  company  ordered  70  trucks 
in  England,  and  only  recently  secured  shipment  of  the  first  64  of  them. 
Meanwhile,  50  trucks  were  secured  from  America,  and  as  the  company 
urgently  wanted  additional  rolling  stock,  the  new  order  has  gone  to  the 
United  States  instead  of  to  England. 

The  accounts  of  W^T  Ham  tramways  dejiartment  for  the  year  ended 
March  31,  1919,  show  revenue  (after  deducting  £3.852  in  respect  of 
amount  due  to  other  authorities  in  connection  with  through  running)  of 
£237,487  (against  £188,851  last  year),  and  exclusive  of  allowance  to  men 
on  active  service,  the  gross  profit  was  £22,468  (£3,203),  and  the  net  result 
a  surplus  of  £7,739,  excluding  £15,442  allowance  to  men  on  active  service. 
Working  expenses  were  14'27d.  (11279d. )  per  ear-mile. 

Though  we  have  the  greatest  sympathy  for  Maimed  and  Disabled 
Soldiers  and  with  the  desire  to  see  them  placed  in  a  position  to  earn 
their  livelihood,  still  their  employment  as  tramcar  conductors  requires 
careful  consideration.  In  the  case  of  an  inquest  on  a  person  who  was 
killed  by  a  tramcar  accident  at  Manchester  last  week  the  coroner  said 
that,  whilst  no  blame  was  attached  to  the  guard,  he  felt  that  in  view  of 
the  fact  that  he  had  lost  one  eye  through  service  abroad,  he  ought  to  be 
found  other  work.  ,  . 

The  Colchester  tramway  accounts  for  the  year  ended  March  31, 
1918,  show  revenue  £19,092  (compared  with  £17,869  in  previous  year), 
and  working  expenses  £13,908  (£12,935).  Interest  required  £1,692 
(£1,788),  provision  for  repayment  of  loan  £2,893  (£2,788),  and  the  net 
surplus  was  £113  (£35).  Revenue  per  car-mile  was  16421d.  (13046d.) 
and  working  expenses  inchidinc:  power  were  ll-9S2d.  (9-457d.).  Tickets 
issued  were"  3.659,770  (3,248,9."i8).  and  car-miles  run  278,540  ^328.274). 

The  receipts  of  the  Burnley  tramways  department  in  the  year  ended 
March  31,  1919,  were  £124,213  (compared  with  £97,480  in  the  previous 
year),  and  working  expenses  were  £95,209  (£68,203),  leaving  gross  profit 
£28,273,  which  was  disposed  of  as  follows  :  Interest  £6,247  (£6,590), 
sinking  fund  £9,171  (£8,941),  rent  of  lea.sed  lines  £1,456,  reserve  £6,020, 
and  other  purposes  (including  income  tax)  £5,379.  Revenue  per  car-mile 
was  18-68d.  (15'20d.)  and  working  expenses,  excluding  power,  were 
10-98d.  (7-61d.).  Passengers  carried  were  20.111,603  (17,796,016)  and 
car-miles  run  1,595,898  (1,538,471). 

The  revenue  of  the  Walsall  tramways  undertaking  was  £66,924  in 
1917-18,  and  working  expenses  were  £45,921.  Interest  required  £4,764 
and  sinking  fund  £4,478,  the  net  balance  being  £8.4.50,  of  which  £5,000 
i^  to  be  devoted  to  relief  of  rates.  Revenue  per  car-mile  was  19-046d. 
(compared  with  16'666d.  in  previous  year)  and  working  expenses,  in- 
cluding power,  13-069d.  (9-8.59d.).  Passengers  carried  were  12,539,676 
and  car-miles  run  843,325.  The  motor  services  showed  a  revenue  of 
£28,026,  or  18-981d.  (17-979d.)  per  'bus-mile,  and  the  amount  carried  to 
net  revenue  account  £6,278. 

On  Saturday  last  a  tramcar  on  the  Hampstead-Holbom  route  of  the 
London  County  Council  left  the  metals  when  coming  round  the  bend  of 
the  road  from  Great  College-street  to  Pancras-road  and  overturned.  As 
a  result  of  the  accident,  one  person  was  killed,  another  succumbed  to  his 
injuries,  and  17  others  were  injured.  In  overturning,  the  front  of  the  car 
atruckand  knocked  over  two  section  feeders  containing  the  electric  cables. 
The  wires  fused  and  set  the  front  part  of  the  car  on  fire.  Underneath 
the  burning  wreckage  three  pedestrians  were  jjinned,  while  the  inside 
of  the  car  was  filled  with  a  crowd  of  women  and  children  trying  to  release 
themselves,  and  the  outside  passengei-s  were  lying  in  the  roadway.  The 
controls  have  been  sealed  up,  and  will  remain  sealed  until  the  official 
Bo.ard  of  Trade  inquiry. 

The  following  particulars  are  abstracted  from  the  report  of  Mr  W. 
"I'-'ig,  superintendent  of  the  cleansing  department  of  Gl.asgow  Cor- 
poration, for  the  year  ended  May  31  last.  The  mechanical  vehicles  in 
^  by  the  department  for  the  collection  and  removal  of  refuse  are  two 
*ton  petrol-driven  motor  wagons,  acquired  in  1913,  and  six  2-ton 
■Ewson  electric  wagons,  acquired  during  the  i)ast  four  years.  The  petrol 
vehicles  have  not  proved  entirely  suitable  for  the  work  of  refuse  collce- 
■  'jon,  the  cost  being  considerably  higher  than  that  of  either  horse  or 
electric  traction.  Electric  vehicles  have  given  veiy  satisfactory  results, 
Mving  been  found  efficient,  reliable,  economical  and  easily  driven.  It 
W  proposed  to  place  a  further  order  for  10  of  these  electric  vehicles.  The 
comparative  costs  for  electric,  horse  and  petrol  traction  are  :  Electric 
j«  2fd.  per  ton,  horse  5s.,  petrol  6s.  5d.  Extensive  repairs  have  again 
Deen  required  by  the  petrol  vehicles,  and,  on  several  occasions,  they  have 
been  out  of  commission  owing  to  the  difficulty  of  obtaining  materials  for 
carrying  out  the  necessary  repairs.  This  explains,  to  some  extent,  the 
high  cost  and  better  results  may  reasonably  be  looked  f  orin  normal  times. 


Imperial    and  Foreign  Notes. 

The  Electrical  Employers'  Association  of  New  South  Wales  has 
issued  conditions  of  contract  for  wiring  work. 

The  New  South  Wales  Cabinet  has  agreed  upon  a  general  hydro- 
electric scheme  for  the  State.  The  Premier  (Mr.  Holman )  recently  stated 
that  works  at  Burrinjuck  and  the  Gorge,  Upper  Clarence,  would  be  the 
first  to  be  put  in  hand. 

It  is  stated  that  the  adoption  of  electric  traction  on  the  Sandringham  - 
Essendon  section  of  the  Melbourne  Suburban  Railways  has  demon- 
strated the  advantages  of  the  form  of  traction,  notably  in  regard  to  quick 
acceleration.  It  is  expected  that  the  greater  part  of  the  metropolitan 
service  will  be  electrified  by  June  next. 

A  deputation  of  manufacturers  recently  waited  upon  the  Lord  JIayor 
of  Sydney  to  urge  the  City  Council  to  take  steps  to  increase  the  supply  of 
Electric  Power  in  Sydney.  The  Lord  Mayor  agreed  that  there  must 
not  be  any  stagnation  of  trade  by  reason  of  any  failure  on  the  Council's 
part,  and  he  promised  to  call  a  special  meeting  to  deal  with  the  matter. 

The  Board  of  Commissioners  for  the  control  of  electric  supply  and  dis- 
tribution in  the  State  of  Victoria  has  appointed  Mr.  H.  R.  Harper  (city 
electrical  engineerof  Melboume)as  its  chief  electrical  engineerat  asalarv 
of  £1,500,  rising  to  £2,000  per  annum.  Mr.  A.  G.  M.  Michell  will  act 
as  consulting  hydraulic  engineer  to  the  Board. 

The  Victorian  Minister  of  Works,  Mr  A  Robinson,  has  promised  that 
the  Government  would  lose  no  time  in  putting  into  operation  the  Act 
recently  passed  to  authorise  the  Victorian  Government's  Electric 
Power  Jj^cheme.  A  Board  of  Commissioners  had  been  created  and 
engineers  appointed,  and  everything  possible  would  be  done  to  push  on 
with  work  connected  with  the  bulk  supply  proposals. 

We  recently  announced  that  it  had  been  decided  to  aelopt  electric 
traction  on  the  Jamaica  Railway.  It  is  now  repwi-ted  that  an  engineer 
of  the  Westinghouse  Company  has  taken  the  plans  to  the  United  States 
in  order  to  prepare  a  report  on  the  matter  for  the  Government.  The 
change  will  involve  an  expenditure  of  nearly  £l,00O.tXI0,  and  it  is  to  be 
hoped  that  at  least  some  of  this  money  will  go  to  British  manufacturers. 

In  a  recent  issue  of  the  "  Industrial  Australian  and  Mining  Standard  " 
a  section  is  devoted  to  "  Tariff  Reform  :  Industries  that  Need  Protec- 
tion." One  of  the  industries  is  the  manufacture  of  electric  heating 
appliances,  electric  light  fittings,  &c.,  which  was  establisheel  in  Melbourne 
during  the  war.  It  is  stated  that,  with  a  tariff  of  50  or  60  per  cent.,  these 
goods  will  be  produced  in  quantities  to  meet  all  the  Australian  require- 
ments. At  present  the  duty  on  such  goods  varies  from  10  to  20  per  cent. 
Our  contemporary  .states  that  the  development  of  electrical  manufacturing 
industries  is  a  sine  qua  non  to  national  safety  and  progress,  and  a  list  is 
given  of  some  local  works  which  have  been  manufacturing  electrical 
apparatus,  dynamos  and  motors,  and  are  capable  of  gueat  further  de- 
velopment under  adequate  protection. 


The  Government  of  Aroentin.a  has  issued  a  decree  authorising  the 
Board  of  Hydraulic  Works  to  make  the  necessary  preliminary  studies  and 
surveys  in  connection  with  the  proposed  utilisation  of  the  water  of  the 
Iguazil  Falls  in  the  generation  of  electric  power. 

According  to  Renter,  the  Polish  Government  is  considering  a  scheme 
for  erecting  a  central  wireless  station  in  the  neighbourhood  of  Warsaw. 
Some  American  financiers  have  already  evinced  interest  in  the  project, 
and  delegates  from  the  Polish  Government  have  left  for  America  in  order 
to  consult  electrical  engineering  firms.  Offers  have,  it  is  stated,  been  re- 
ceived from  the  Cri  III  111  ( Juvernmentfor  the  eonstniction  of  the  station; 
but,  although  tli.'  |.i  irr  limited  is  only  one-eighth  of  the  figure  given  by 
other  European  ciiiintii.s.tlioseproposalsare  being  hekl  in  reserve,  as  it  is 
considered  that  the  work  shoukl,  if  possible,  be  carried  out  by  an  Allied 
country. 

In  the  rei)ort  of  the  J.apanese  R.ailw.ays  for  1916-17  it  is  stated  that 
aline  of  8  miles  in  Tokyo  was  electrified  in  1905,  and  in  1910  electric  work- 
ing was  introduced  on  over  19  miles  more.  The  electrification  of  the  line 
between  Tokyo  and  Yokohama  was  started  in  1912,  a  double  track  line 
being  laid  alongsiele  the  existing  steam  line,  and  a  regular  service  was 
inaugurated  in  1915.  With  a  maximum  speed  of  about  54  miles  an  hour, 
the  whole  distance  (19-2  miles)  is  covered  in  about  47  minutes,  the 
schedule  speed  being  24-3  miles  an  hour.  Diieet  current  at  1,200  volts 
is  employed,  except  for  the  city  portion,  where  a  pressure  of  600  volts 
is  used.  High  tension  was  adopted  owing  to  the  inte'ntion  to  extend  the 
electric  service  to  Yokosuka,  38-8  miles  from  Tokyo,  to  Kozu,  48-2  miles, 
and  to  Numazu,  about  79  miles.  At  the  power  station,  half-way  between 
Tokyo  and  Yokohama,  there  are  four  gas  engine  alternator  sets,  three 
sets  of  Mond  producers  with  annnonia  recovery,  two  400  kw.  d.c.  gene- 
rators driven  by  a.  non -condensing  steam  engine,  anel  two  luitteries  of 
Babeock  &  Wilcox  boilers.  The  gas  engines  are  of  the  Nuremburg 
twin-tandem  double-acting  type,  and  each  engine  drives  a  1,500  k.v.a. 
11, 000- volt  alternator.  The  report  states  that  in  adopting  gas  engines, 
which  entail  many  difficulties  in  driving,  especially  for  the  parallel 
running  of  the  alternators  at  fluctuating  load,  the  main  consideration 
was  economy,  because,  apart  from  the  relatively  low  cost  of  the  initial 
installation,  gas  engines  of  this  type  were  judged  es|)ecially  adajitable  for 
the  use  of  che-ap  coal.  As  a  result  of  tests,  it  was  a.scertained  that  at  full 
load  no  more  than  2  lb.  of  coal  was  rcquii-ed  per  kilowatt  of  output,  while 
the  ammonia  recovery  makes  up  for  one-third  of  the  cost  of  fuel.  The 
heat  of  the  exhaust  gases  is  utilised  in  an  exhaust  boiler  for  raising  steam. 
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Miscellaneous. 

The  Post  Office  has  withdrawn  the  prohibition  against  transmission 
OF  TELEPHONE  MESSAGES  or  commimications  except  in  the  English 
language. 

The  msmb^rs  of  the  Electrical  Trades  Union  in  the  Birmingham 
area,  which  includes  the  branches  from  Coventry  to  Wolverhampton, 
are  demanding  a  minimum  wage  of  £6  per  week. 

As  the  result  of  an  inquiry  into  the  wages  claims  by  various  trade 
unions  connected  with  the  Engineering  and  FouNDRy  Trades,  the 
Court  of  Arbitration  has  issued  its  award,  and  increases  of  Is.  or  2s.  a 
week  are  mad?  for  a  number  of  towns. 

Capt.  W.  P.  Durtnall  has  a  scheme  on  hand  for  running  Electric 
Passenger  Boats  on  the  Thames.  They  are  to  be  equipped  with  hi? 
system  of  electric  propulsion,  and  the  Paragon  Beater  propeller,  which 
permits  of  very  easy  manceuvring. 

The  Stockport  automatic  telephone  exchange  will  be  opened  to- 
morrow (Saturday)  with  over  800  connected  subscribers.  The  work 
on  the  exchange  was  commenced  in  1907,  but  was  stopped  owing  to  the 
war. 

The  Patents  and  Designs  and  the  Trade  Marks  Bills  were  read  a 
second  time  in  the  House  of  Lords  before  the  adjournment,  but  we  are 
glad  that  the  Committee  stage  will  not  be  taken  till  after  the  recess. 
The  Bills  are  of  considerable  iraj)ortance  and  they  require  adequate 
consideration  in  committee.  In  the  Commons  only  one  sitting  was 
devoted  to  each  measure,  a  time  which,  in  our  opinion,  was  inadequate. 

In  reply  to  a  question  in  the  House  of  Commons,  the  Assistant  Post- 
master-General has  refused  to  lay  upon  the  Table  of  the  House  the  full 
specification,  blue-print  and  estimate  for  the  new  wireless  telegraph 
stations  at  Oxford  and  Cairo,  as  some  of  the  details  are  of  a  con- 
fidential character.  His  Majesty's  Government  was  represented  on  the 
Inter-Allied  Wireless  Commission,  the  recommendations  of  which  were 
under  consideration  by  the  several  Governments  concerned,  and  due 
care  would  be  taken  that  all  relevant  international  requirements  to 
which  the  Government  was  a  party  were  duly  carried  out  by  the  stations 
at  Oxford  and  Cairo.     The  arcs  to  be  employed  were  ofrecent  design. 

Mr.  Pike  Pease  also  stated  that  the  system  decided  upon  had  only 
been  adopted  after  full  inquiry.  The  leading  Government  experts  had 
been  consulted  and  the  best  independent  advice  had  been  obtained. 
Stations  in  France  and  Italy  which  emplo3'ed  a  similar  system  had  been 
extremely  successful  in  communicating  with  the  United  States.  The 
United  States  had  one  station  equipped  with  the  Alexanderson  alternator 
and  the  French  were  installing  the  Latour  alternator  at  certain  stations  ; 
but  it  was  not  proposed  to  dispense  with  the  arc  system  in  either  case. 

Being  no  longer  necessary  in  connection  with  the  war,  the  Lights 
(Vehicles)  Order  of  December,  1918,  and  the  Lights  (Driving  of  Animals) 
Order  of  October,  1916,  have  been  revoked.  It  is  stated  that  reports 
show  that  the  Orders  have  been  of  value  in  preventing  accidents  and 
securing  the  safety  of  the  public,  and  the  Home  Secretary  appeals  to 
motorists  "  to  refrain  from  using  brilliant  headlights,  and  to  remember, 
when  driving  in  the  dark,  that  cj'clists  arc  no  longer  required  to  carry  rear 
lights  nor  persons  in  charge  of  cattle  to  carry  lights. 

The  Commissioner  of  Police  of  the  Metropolis  has  issued  a  useful 
memorandum  giving  a  summary  of  the  provisions  of  the  existing  law  on 
the  subbject  of  lights  on  vehicles.  The  subject  is  dealt  with  by  various 
Acts  and  regulations  depending  partly  on  the  nature  of  the  vehicle  and 
partly  on  rules  of  the  local  authority. 

The  Automobile  Association  is  agitating  for  the  issue  of  an  Order 
making  it  compulsory  for  all  vehicles,  cattle,  &c. ,  driven  on  the  road  at 
night  to  be  adequately  lighted,  and  also  permit  the  use  by  motorists  of 
lamps  of  sufficient  power  to  secure  their  own  safety  and  avoid  danger 
or  inconvenience  to  other  users  of  the  road. 

Whitley  Council  Proj^ress, 

On  Tuesday  a  conference  of  representatives  of  cln  t  riril y  \indertakings 
in  the  north-western  counties  of  England  was  held  at  .Manchester.  Repre- 
sentatives of  trade  unions  were  also  pres(  nt,  and  each  set  of  representa- 
tives decided  to  form  a  district  council  on  the  basis  of  the  Whitley  Report, 
under  the  National  Council  for  Electricity  Supply.  There  are  80  elec- 
tricity undertakings  in  the  area.  These  undertakings  are  to  be  divided 
into  groups  according  to  size,  and  each  group  will  nominate  its  repre- 
sentatives on  the  council,  which  will  consist  of  24  members,  12  repre- 
sentatives of  the  employers  and  12  of  the  workers. 


The  importance  of  completing  the  scheme  recommended  by  the  Whitley 
Committee,  by  the  establishment  of  district  councils  and  works  com- 
mittees, is  urged  by  Sir  Robert  Home,  the  Minist<>r  of  Labour,  in  a  recent 
letter  to  the  Joint  Industrial  Councils.  Sir  Robert  Home  points  out  that 
the  formation  of  a  national  council  is  only  one  stage  in  the  organisation 
and  expresses  doubt  whether  the  spirit  of  co-operation  between  employers 
and  workpeople  can  be  sufficiently  developed  by  the  representatives  of 
the  employers'  organisations  and  trade  unions  sitting  together  in  councils 
unless  the  principle  of  joint  consultation  and  action  is  carried  further 
by  their  association  together  in  each  district  and  in  every  works.  The 
underlying  idea  of  the  Whitley  Report  is  that  the  worker  should  have  a 
real  voice  in  determining  the  conditions  of  his  everyday  work,  and  this 
cannot  be  secured  unless  he  can  speak,  not  only  on  matters  affecting  his 
industry  as  a  whole,  but  also  on  those  conceming  the  particular  estab- 
lishment in  which  he  works. 

At  present  there  are  national  councils  in  no  fewer  than  40  industries 
of  the  country,  and  steps  to  set  up  district  councils  and  works  com- 
mittees must  be  taken  with  the  full  approval  of  the  national  councils. 


Business   Items. 

The  address  of  the  "  Iron  and  Steel  Trades  Machinery  and  Iron  Trade- 
Circular  "  is  now  Bessemer  House.  Adelphi,  Strand,  London,  W.C.2. 

The  Sterling  Telephone  &  Electric  Company,  Ltd.,  have  opened  a 
branch  office  at  No.  8,  Park-place,  Cardiff,  under  the  management  of 
Jlr.  W.  Blogg.  H 

Mr.  Matthew  Marshall  will  sell  by  auction  at  the  "  Mons  "  Factory, 
Glasgow,  on  Aug.  26,  27,  28  and  29,  quantities  of  engineering  plant  and 
machine  tools,  hydraulic  and  electric  machinery,  electric  motors,  electric 
and  acetylene  welding  plant,  &c.  Catalogues  from  the  auctioneer,  72, 
Waterloo-street,  Glasgow. 

In  order  to  concentrate  the  whole  of  their  attention  to  wholesale 
business,  Messrs.  Napier  Kimber.  Ltd.,  have  disposed  of  their  electrical 
contracting  interests  to  Messrs.  Troughton  &  Young,  of  Knightsbridge, 
and  in  future  communications  should  be  sent  to  the  fimi  at  109,  Great 
Portland-street,  W.  1,  unless  on  matters  relating  to  Yorkshire  and 
Lancashire,  which  should  be  sent  to  their  branch  at  St.  George's  Hall, 
Bridge-street,  Bradford. 

The  Vaughan  Crane  Company,  of  Openshaw,  Manchester,  have  issued 
a  nicely  printed  and  well-illustrated  booklet  relating  to  their  Rope  Lift 
and  Electric  Blocks.  These  blocks  can  be  slung  up  anywhere  read}' 
for  instant  use  on  the  connection  of  a  flexible  supply  cable  ;  they  can  be 
used  at  a  fixed  point  or  suspended  from  a  trolley  on  an  overhead  travelling 
crane,  or  on  an  overhead  runway  track.  They  effect  an  important 
economy  of  labour  and  of  time,  and  several  hundreds  are  in  use  for  a 
variety  of  purposes.  The  booklet  gives  full  particulars  and  prices, 
specification  of  electric  block,  &c. 

The  first  section  of  the  new  list  of  resistances,  which  is  being  issued 
by  Messrs.  Isenthal  &  Company,  Denzil  Works,  Willesden,  N.W.IO,  is 
devoted  to  the  firm's  improved  models  of  Tubular  Rheostats  of  the 
sliding  contact  type.  The  details  supplied  include  the  method  of  con- 
struction, dimensions  and  weights,  prices,  diagrams,  &c.  The  manu- 
facture of  this  class  of  resistance  was  largely  in  the  hands  of  German 
firms  before  the  war,  and  as  the  result  of  specialisation  they  produced  an 
article  which  was  extensively  used  in  this  country.  In  view  of  this  fact, 
and  in  consequence  of  the  immense  demand  for  those  resistances  during 
the  war,  Messrs.  Isenthal  were  induced  in  the  autumn  of  1914  to  devote 
their  energies  to  the  development  of  this  manufacture.  They  now  state 
that  they  are  now  in  a  position  to  offer  an  article  which,  they  claim,  is 
equal,  and  in  many  respects  (especially  as  regards  mechanical  design) 
superior,  to  the  foreign  originals.  Further  sections  of  the  list,  which 
will  deal  with  other  forms  of  resistances,  are  now  in  preparation. 

Appointments  Vacant  and  Filled. 

An  assistant  lecturer  and  demonstrator  in  physics  is  wanted  for  the 
University   of   Liverpool.     Applications   to   the   Registrar  by   Sept.    1 

A  lecturer  in  engineering  is  required  at  the  University  College,  Univer- 
sity of  London.  Salary  £250.  Applications  to  Prof.  Coker,  Gower- 
street,  W.C.I. 

A  pupils'  demonstrator  is  required  by  Messrs.  W.  H.  Allen,  Son  & 
Company,  Ltd.,  Queen's  Engineering  Works,  Bedford.  Applications  to 
the  Secretary. 

Applications  are  invited  for  the  University  Professorship  of  Physics 
in  the  Benares  Hindu  University.  Salarj'  Rs.  500-50-750  Applica- 
tions to  the  Pro-Vice-Chancellor,  Benares,  India,  by  Oct.  15. 

Lecturers  in  electrical  and  mechanical  engineering  and  mathematics 
are  required  at  the  Technical  College,  Loughborough.  Salary  £300- 
£25-£350.     Applications  to  the  Principal  by  Aug.  27. 

A  demonstrator  is  required  for  the  electrical  engineering  laboratories 
of  the  City  and  Guilds  Technical  College,  Leonard-street,  Finsbury,  E.G. 
Applications  to  Prof.  Eccles  by  Aug.  31. 

The  Council  of  Armstrong  College,  Newcastle-on-Tyne,  invites  applica- 
tions for  the  post  of  professor  of  experimental  physics.  Salary  £600, 
rising  by  biennial  increments  of  £50  to  £800  per  annum.  Applications 
to  the  Secretary  by  Aug.  30. 

The  delegacy  of  the  City  and  Guilds  (Engineering)  College  require  three 
demonstrators  in  electrical  engineering.  Salaries  £1 50-£200,  with  special 
bonuses  of  £120-£135.  Applications  to  Prof.  T.  Mather,  Exliibition-road. 
S.W.7.,  by  Sept.  6. 

A  demonstrator  in  physics  is  required  at  the  Municipal  Technical 
Institute,  West  Ham.  Salary  £150,  rising  by  annual  increments  of 
£10  to  £180  per  annum.  Applications  to  the  Principal,  Romford-road.j 
Stratford,  E.  15,  by  August  24. 

The  Shanghai  Mutual  Telephone  Comjjany,  Ltd.,  require  four  junii 
assistint  engineers  and  four  foremen.     Salary  in  each  case  150  rising  ti 
250  taels  (average  3s.  per  tael)  per    month.     Applications    to  Messrs, 
Prcece,  Cardew,  Snell  &  Rider,  8,  Queen  Anne's-gate,  Westminster,  S.W.L 

Dr.  W.  Wilson  has  been  appointed  senior  lecturer  in  the  Department 
of  Physics  at  King's  College,  London. 

Capt.  Frederick  Downie,  head  of  the  electrical  engineering  department 
of  the  South  Wales  School  of  Mines,  has  Ix-en  appointed  head  of  the  new 
electrical  engineering  department  of  Rutherford  Technical  College, 
Newcastle-on-Tyne. 

The  council  of  University  College  of  Wales,  Aberystwyth,  have 
made  the  following  appointments  :  Prof.  G.  Owen,  of  the  University  of 
New  Zealand,  to  be  professor  of  physics,  and  Prof.  W.  H.  Young,  of 
Liverpool,  to  be  professor  of  mathematics. 
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Tenders  Invited   and  Accepted. 

Invercargill  (N.Z.)  Council  require  tenders  by  Oct.  9  for  supply  and 
erection  of  a  steam  turbo-alternator 

The  District  Fund,  Gas  and  Electricity  Committees  of  Stockton-on- 
Tees  Corporation  invite  tenders  for  six  months'  electrical  stores.  Ten- 
ders to  Town  Clerk  by  Aug.  30. 

Stoke-on-Trent  Council  require  tenders  for  the  erection  of  cooling 
towers  for  the  electricity  department.  Specification,  &c.,  from  the 
Borough  Electrical  Engineer. 

Manchester  Tramways  Committee  require  tenders  by  10  a.m.  Sept.  2 
for  supply  of  points,  tongues  and  hardened  steel  centres  and  paving 
blocks.     Specifications,  &c.,  from  the  General  Manager. 

Sydney  (N.S.W.)  Council  require  tenders  by  3  p.m.  Nov.  10,  for  the 
supply  of  electric  motors  for  use  in  connection  with  their  motor-hiring 
branch.     Specification  from  the  City  Electrical  Engineer. 

London  County  Council  invite  tenders  by  4  p.m.  Sept.  2,  for  four 
electrically  drawn  wagons  with  towers.  Forms  of  tender,  &c.,  from  the 
Clerk  of  the  Council,  County  Hal!,  Spring  Gardens,  S.W.I. 

Eccles  Electricity  Committee  invite  tenders  for  the  supply  of  three 
500  k.v.a.  three-phase  transformers.  Specifications  from  the  Borough 
Electrical  Engineer,  and  tenders  to  the  Town  Clerk  by  Aug.  25. 

Tenders  are  required  by  first  post  Sept.  15  for  six  months'  supply  of 
electrical  goods,  ironmongery,  &c.,  to  the  Cheshire  County  Asylum, 
Parkside,  Macclesfield.     Forms  of  tender  from  the  Clerk  of  the  Asylum. 

Portsmouth  Tramways  Committee  invite  tenders  for  12  months 
stores,  including  insulating  materials,  lamps  and  motor  windings,  over- 
head line  material,  oils,  &c.  Tenders  to  the  Town  Clerk  by  Sept  2. 
Specifications  from  the  Engineer. 

Lincoln  Corporation  require  tenders  by  11a.m.  Sept  2,  for  the  supply 
and  erection  of  a  25-ton  overhead  electric  crane  for  St.  Swithin's  power 
station.  Specifications  from  Messrs.  Preece,  Cardew,  Snell  &  Rider, 
8,  Queen  Anne's-gate,  Westminster.  S.W.I. 

Ilford  Urban  District  Council  invite  tenders  for  the  supply  and 
erection  of  one  500  kw.  rotary  converter,  transformer  and  switchgear. 
Specifications  and  forms  of  tender  from  the  engineer,  Mr.  A.  H.  Shaw, 
and  tenders  to  clerk  of  the  Council,  Mr.  Adam  Partington,  Town  Hall, 
Ilford,  by  Sept.  8. 

Grimsby'  Corporation  invite  tenders  for  the  supply  and  erection  o' 
two  1,000  kw.  converters  and  c.c.  and  a.c.  l.t.  switchgear,  e.h.t.  switch- 
gear  and  cables  ;  coal  and  ash-handling  plant  and  a  30-ton  electrically- 
driven  travelling  crane.  Specifications  from  the  borough  electrical 
engineer,  Lieut. -Col.  W.  A.  Vignoles,  and  tenders  by  Sept.  25. 

Edinburgh  Corporation  invite  tenders  for  three  10,000  k.w.  turbo- 
alternators  and  six  water-tube  boilers.  Specifications  from  the  engineer 
(Mr.  F.  Newingtnn),  Dewar-place,  and  specifications  and  drawings  may 
be  seen  at  the  office  of  Sir  Alex.  B.  W.  Kennedy,  17,  Victoria-street, 
London,  S.W.     Tenders  to  the  Town  Clerk  by  Sept.  11. 

Manchester  Tramways  Committee  invite  tenders  for  various  stores, 
including  permanent-way  points,  tongues,  and  hardened  steel  centres, 
wood  paving  blocks,  ampere-hour  meters,  motor  and  controller  parts, 
resistances,  commutator  segments,  trolley  poles,  bases,  wheel  brushes 
and  spindles,  lamps,  insulating  material,  carbon  brushes,  overhead 
equipment,  cable,  copper  and  steel  wire,  lubricants,  oils,  copper  strip, 
&c.  Schedules  from  the  general  manager,  Mr.  J.  M.  McElroy,  55, 
Piccadilly,  Manchester,  and  tenders,  addressed  to  the  Chairman  of  the 
Tramways  Committee,  by  Sept.  2. 


Sunderland  Corporation  have  accepted  the  tender  of  Ferguson, 
Pailin  &  Company  for  supplying  e.h.t.  switchgear. 

r  Bradford  Corporation  have  placed  the  following  orders  :  Hadfields, 
Ltd.,  manganese  steel  crossings,  perforated  steel  cylinders  and  special 
point  tongues  ;  Collier  Bros.,  10  tons  of  copper  trolley  wire  ;  Royce,  Ltd., 
three  electric  capstans  for  Valley-road  coal  siding. 

Torquay  Council  has  accepted  the  tender  of  Babcock  &  Wilcox  for  thP 
supply  of  apparatus  to  increase  the  burning  capacity  of  boilers  with  oil 
fuel,  and  that  of  the  Tudor  Accumulator  Company  for  a  storage  battery 
at  the  destructor  works. 

Darlington  Corporation  has  accepted  the  following  tenders  :  Babcock 
&  Wilcox,  boiler  ;  E.  Green  &  Sons,  economiser  ;  Musgrave  &  Company, 
induced  draught  fan  ;  Callenders  Cable  &  Constniction  Company,  cables. 

Glasgow  Corporation  have  accepted  the  following  tenders  :  Doulton 
&  Company,  single-Vay  stoneware  ducts  ;  General  Electric  Company, 
3/20  V.I.R.  cable  ;  Edison  Accumulators,  Ltd.,  six  2-ton  electric  vehicles, 
£1,304  each  ;  Electric  Vehicles,  Ltd.,  two  electric  vehicles,  £1,120  each  ; 
John  Bennie,  Ltd.,  lift  for  Dalmarnock  power  station,  £1,056. 

An  important  contract  was  recently  awarded  to  the  English  Electric 
Company  by  Leicester  Corporation,  and  includes  the  supply  of  a 
'  5,000  kw.  3,000  revs,  per  min.  turbo-alternator  set,  with  condensing  plant 
and  circulating  water  piping,  &c.  The  contract  also  includes  rotary 
converters,  transformers  and  e.h.t.  switchgear,  and  a  complete  boiler- 
house  equipment,  including  ia  the  initial  stages  two  marine-type  Babcock 
water-tube  boilers,  each  to  supply  50,000  lb.  of  steam  per  hour  at  200  lb. 
pressure  superheated  250  deg.  The  plant  will  be  installed  at  the  Ayle- 
stone  power  station,  an  old  boiler  house  being  dismantled  to  accommodate 
the  new  boilers.  A  feature  of  the  scheme  of  extensions  is  that  the  plant 
13  so  designed  as  to  enable  it  to  be  easily  transferred  to  the  proposed 
super-power  station  when  necessary. 


Companies'  Heports,  &c. 

An  interim  dividend  at  the  rate  of  7  per  cent,  per  annum  has  been 
declared  for  the  half-year  ended  June  on  the  ordinary  shares  of  the 
Brompton  &  Kensington  Electric  Supply  Company. 

The  shareholders  of  the  British  We.stinghouse  Electric  Mfg. 
Company,  Ltd.,  have  been  informed  that  it  is  now  proposed  to  change 
the  name  of  the  company  to  the  Metropolitan  Vickcrs  Electrical  Com- 
pany, Ltd. 

The  directors  of  Simplex  Conduits,  Ltd.,  announce  an  interim 
dividend  of  £25  2s.  per  cent.,  tax  free,  on  the  ordinary  shares  for  the  year 
ended  July  31,  and  a  bonus  of  £2  8s.  per  cent,  (less  tax)  on  the  preference 
shares.  It  is  not  anticipated  that  any  further  distribution  will^be  made 
for  the  above  period. 

An  interim  dividend  of  2J  per  cent,  has  been  declared  on  the  capital 
of  the  Waste  Heat  &  Gas  Electrical  Genbrati  g  Stations  Com- 
pany, Ltd.,  in  respect  of  the  half-year  ended  July  31,  and  will  be  paid, 
less  tax,  on  the  31st  inst.  - 

For  the  half-year  ended  June' the  directors  of  the  Tottenham  District 
Light,  Heat  &  Power  Company  have  declared  a  dividend  at  rate  of 
5  per  cent,  per  annum  on  the  preference  stock  and  the  full  statutory' 
dividends  at  the  rate  of  4J  per  cent,  on  the  "  A  "  consolidated  stock  and 
3  per  cent,  on  the  "  B  "  consolidated  stock. 

The  transfer  register  of  the  South  Metropolitan  Electric  Light  & 
Power  Company,  Ltd.,  will  be  closed  from  the  19th  inst.  to  Sept.  1 
inclusive,  preparatory  to  paj^ment  of  dividends  on  the  31st  inst.  in 
respect  of  the  7  per  cent,  cumulative  first  and  6  per  cent,  cumulative 
second  preference  shares,  for  the  half-year  ended  June  30. 

The  report  of  Chadburn's  (Ship)  Telegraph  Company-,  Ltd.,  states 
that,  owing  to  the  exceptional  circumstances  prevailing,  it  is  impossible 
to  submit  at  present  a  balance-sheet  and  profit  and  loss  account  for  the 
year  ended  March  31,  1919.  The  directors  recommend  payment  of  a 
dividend  of  6  per  cent,  on  the  ordinary  shares  and  the  usual  dividends 
on  the  preference  shares. 

The  net  profit  of  Royce  Limited  for  the  past  year  was  £8,037,  and  with 
interest  (£192)  and  £1,786  brought  forward  the"  total  available  is  £9,823. 
An  ordinary  dividend  for  the  year  of  5  per  cent.,  tax  free,  is  proposed, 
and  £4,731  will  be  carried  forward.  In  view  of  the  increase  of  business, 
the  board  have  decided  to  raise  further  capital  and  to  strengthen  the 
management.  They  have  elected  Mr.  H.  Ramsbottom  a  director  and 
appointed  him  general  manager,  and  they  recommend  that  Mr.  R.  D. 
Hulley  occupy  the  position  of  managing  director  and  Mr.  Ernest  Clare- 
mont  that  of  consulting  managing  director. 

"Mr.  L.  Breitmeyer  presided  over  the  meeting  of  the  Lisbon  Electric 
Tramways  Company,  and  said  the  working  costs  for  1918  were  £98,000 
over  those  of  the  preceding  year  owing  to  the  increased  cost  of  fuel  and 
wages.  The  company  had  had  to  pass  the  dividend  on  its  ordinary  shares 
for  the  past  three  years, andthe  preference  dividend  wasovertwo  years  in 
arrear.  The  only  means  of  increasing  revenue  was  by  an  adjustment 
of  tariffs  corresponding  to  existing  conditions,  and  they  were  in  nego- 
tiation with  the  Municipal  Council  and  the  Government  on  the  question. 

^ir  James  Ponder,  Bart.,  presided  over  the  annual  meeting  of  the 
Direct  United  States  Cable  Company,  Ltd.,  last  week,  and  after 
giving  an  analysis  of  the  report  and  accounts,  referred  to  the  litigation 
with  the  Western  Union  Telegraph  Company.  The  control  of  cable-repair- 
ing ships,  as  indeed  of  all  other  vessels,  had  been  in  the  hands  of  the 
Admiralty,  and  they  were  unable  to  secure  the  services  of  any  ship  until 
the  Admiralty  allocated  the  "  Faraday  "  to  them  after  she  had  com- 
pleted certain  work  for  the  Western  Union  Company.  They  did  not  get 
the  use  of  the  ship  until  the  summer  of  1918  was  well  advanced,  when 
enemy  submarines  had  appeared  in  her  vicinity,  and  in  consequence  of  the 
extended  period  of  bad  weather,  which  prevented  her  working,  and  to  her 
being  ordered  back  to  port  by  the  Admiralty  on  several  occasions,  she 
was  unable,  before  her  machinery  broke  down,  to  make  any  effective 
attempt  to  repair  the  main  cable  in  the  deep  water  where  the  interruption 
had  occurred.  The  expenses  of  that  expedition  amounted  to  over 
£77,000.  Even  before  the  ship  sailed  the  directors  were  apprehensive 
that  she  might  be  prevented  from  completing  the  work  in  the  time 
available,  and  warned  the  shareholders  of  the  heavy  exixmse  to  be 
faced.  It  was  because  the  company  had  done  everything  possible 
to  effect  the  repair,  and  was  only  prevented  because  the  first  use  of  the 
only  vessel  available  was  given  to  the  Western  Union  Company,  notwith- 
standing that  the  directors  had  first  appled  for  her  use.  that  they  were 
so  surprised  at  the  action  of  that  company  in  putting  into  force  the 
penal  clause  of  the  lease.  The  matter  was  now  before  the  Courts,  and 
they  had  done,  and  should  continue  to  do,  everything  possible  to  expedite 
the  hearing  of  the  action.  Tl\e  main  cable  was  successfully  repaired 
by  the  "  Faraday  "  on  June  28  last ;  it  was  now  in  good  working  con- 
dition, and  was  being  operated  by  the  Western  Company.  In  connection 
with  the  last  successf\d  expedition  of  the  "  Faraday."  it  was  found 
necessary  during  the  repair  to  insert  a  length  of  230  knots  of  new  cable, 
which  cost  £31.243,  but  had  it  not  been  in  stock  its  manufacture  would 
have  cost  £83,275.  The  heavy  exjx'nse  of  the  abortive  expedition  of  the 
"  Faraday  "  had  encroached  very  heavily  upon  the  reserve  fund.  They 
had  investments  which  could  be  realised  on  the  prices  now  ruling  for 
approximately  £306,000,  and  a  stock  of  cable  worth  at  least  £125,000, 
making  a  total  of  £431,000,  which  constituted  their  reserve  fund. 

The  motion  for  the  adoption  of  the  report  and  accounts  was  adopted 
after  some  discussion.  The  retiring  directors.  Mr.  C.  E.  Gunther  luid  Mr. 
H.  C.  B.  Underdown,  and  the  auditors.  Messrs.  Deloitte,  Plender,  Griffiths 
&  Company,  were  re-elected. 
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NeM'  Companies. 

BEITANNIC  WELDING  &  ENGINEERING  COMPANY,  LTD.  (157,560.)— 
Private  company;  reg.  July  31.  i.i|iit.il  £J.oiki  m  £1  .shares.  To  carry 
on  the  business  of  welding  in  all  its  InaiulKs.  and  that  of  metal  workers, 
founders,  &c.  First  directors  are  G.  H.  Jennings,  A.  J.  Danaker  and 
J.  de  Felice  (Italian).  Reg.  ofBce,  35  and  36,  Imperial-buildings,  Lud- 
gate-circus,  E.C.  4. 

COLLETS,  LTD.  (157,801).- — Private  company,  reg.  Aug.  8,  capital 
£35,000  in  £1  shares,  to  carry  on  the  business  of  manufacturers  of  tram- 
way and  other  printed  tickets,  telegraph  coils,  &c.,  and  to  enter  into  an 
agreement  with  CoUev's  Patents,  Ltd.,  and  its  liquidator.  First  directors 
are  W.  W,  Colley,  C."  V.  Fisher-Rowe.  J.  Holland.  H.  Becker  and  F.  E. 
R.  Becker.     Reg.  office  :   3-12,  Marine-street.  Bermondsey,  S.E. 

DIRECT  ELECTRICAL  COMPANY,  LTD.  (157,609.)— Private  company  ; 
reg.  Aug.  1.  capital  £I.0UO  in  900  ordinary  shares  of  £1  each,  and  2,000 
deferred  shares  of  Is.  each.  Electrical  and  mechanical  engineers,  gas- 
fitters,  buyers  and  sellers  of  all  kinds  of  electrical  and  mechanical  appa- 
ratus. Agreement  with  D.  H.  C.  Higgins  and  J.  Dunkley.  First 
directors  are  D.  H.  C.  Higgins  and  J.  Dunklej'.  Reg.  office.  Staple  Inn- 
buildings,  325.  Holbom.  E.C. 

E.  P.  I.,  LTD.  (157,526). — Private  company.  Reg.  July  30,  capital 
£10,000  in  £1  shares,  to  carry  on  the  business  of  electricians,  mechanical 
engineers,  suppliers  of  electricity,  electrical  engineers  and  contractors, 
carriers  of  passengers  and  goods.  &c.  Secretary  :  H.  Dewhurst.  Solicitor: 
R.  B.  Stephenson.  34,  Castle-streot.  Liverpool." 

ELECTRIC  TOOLS  &  MOTORS,  LTD.  (157,867) —Private  company. 
Reg.  Aug.  12,  capital  £16,000  in  10.000  preference  shares  of  2s.  each  and 
15,000  ordinary  shares  of  £1  each.  Objects  :  To  carry  on  the  business 
indicated  by  the  title,  and  that  of  civil,  mechanical  and  electrical  engi- 
neers, and  to  enter  into  an  agreement  with  Lord  Clifford.  Lord  Clifford 
is  the  first  managing  director.   Reg.  office  :   31-33,  High  Holbom,  W.C.3. 

ELECTRICAL  &  MAGNETOS,  LTD.  (157.690.)— Private  company  ;  reg 
Aug  5,  capital  £2,000  in  £1  shares.  To  carr\-  on  the  business  indicated 
by  the  title.      Reg.  office.  11,  Yurk-stnnt,  Swansea. 

GRASSMOOR  WELDING  &  ENGINEERING  COMPANY,  LTD.  (157,451).— 
Private  company.  Reg.  July  28,  capital  £10.000  in  £1  shares,  to  carrj'  on 
the  business  indicated  by  the  title.  Directors  :  A.  T.  N.  Banies,  E.  E. 
Barnes,  E.  C.  Bxmes  and  Marjory  R.  Barnes.  Secretarj' :  I.  N.  Saxton, 
Brooksidf.  ClicstiTlield. 

J.  HADDEN  &  COMPANY,  LTD.  (157,335.)— Private  company  ;  reg.  July 
24,  capital  £10.iH"i  in  £1  shares.  To  firry  on  the  business  of  manufac- 
turers and  repairers  of  and  dealers  in  electric  light  fittings,  and  electric, 
magnetic,  galvanic  and  other  apparatus.  &c.  Pennanent  directors  are 
J.  Hadden  and  H.  Barker.  Reg.  office.  Havdn  Park  Works,  Askew-road, 
ShepherdsBush.  W.  12. 

HALL  &  STINSON,  LTD.  (157,901).— Private  company.  Reg. 
Aug.  13,  capital  £3,000  in  £1  shares,  to  take  over  the  business  of  elec- 
trical engineers  and  contractors,  dealers  in  apparatus,  &c.,  carried  on  by 
H.  G.  Hall  and  B.  Stinson  at  Sheffield.  First  directors  are  H.  G.  Hall, 
and  B.  St  nson.     Reg.  office  :  237a,  Glossop-road,  Sheffield. 

LYELL,  LIMITED  (157,911).— Private  company.  Reg.  Aug.  13, 
capital  £5,000  in  £1  shares,  to  acquire  any  of  the  assets  of  J.  C.  Lyell  & 
Company,  Ltd.,  and  to  carry  on  the  bus  ness  of  acetylene  and  general 
engineers  and  electricians,  manufacturers  of  and  dealers  in  apjiaratus  and 
machinery,  tool  makers,  &c.  First  directors  are  J.  C.  Lvell  (113,  Great 
Portland -street.  W.)  and  P.  W.  Wall. 

MANSELL  &  OGAN,  LTD.  (157,912).— Private  company.  Reg. 
Aug.  13,  capital  £5.000  in  £1  shares  (3,.50O  preference,  1,2.50  ordinary  and 
250  founders).  Objects  :  To  carry  on  the  business  of  factors  of,  agents 
for  and  wholesale  and  retail  dealers  in  electrical  apparatus  and  acces- 
sories, &c.  First  directors  are  M.  Mansel!  and  F.  B.  Ogan.  Reg.  office  : 
Gloucester  Mansions,  Cambridge-circus.  W.C.2. 

MERSEY  ELECTRICAL  ENGINEERING  COMPANY,  LTD.  (157,670.)— 
Private  company  ;  reg.  Aul'.  1.  capital  £1,000  in  £1  shares  (100  founders'). 
First  directors  are  N.  Trant  (managing)  and  J.  Sumner  (permanent 
governing  directors,  subject  to  holding  25  founders'  shares).  Sec,  A.  J. 
Cook-son.     Reg.  office,  15,  Old  Post  Office-])lace,  Liverpool, 

NORMAN  JOHNSON  &  COMPANY,  LTD.  (1.57,877).— Private  company. 
Reg.  Aug.  12.  capital  £.).(MHP  in  £1  shares  (3,.500  6  per  cent,  preference). 
Objects  :  To  take  over  the  business  carried  on  by  N.  Johnson  &  Com- 
pany as  engineers,  and  to  carrj'  on  the  business  of  electrical  and  general 
engineers,  manufacturers  of  motors,  motor  parts,  &e.  First  directors 
are  X.  .Johnson  and  E.  .J.  Hawkins.  Reg.  office  :  "  Hop  Poles  "  Engi- 
neerinc  Works,  Bakerstrret.  Knflelil. 

PEERLESS  FLASH  LAMP  COMPANY,  LTD.  (157,854).— Private  com- 
pany. Reg.  Aug.  11,  capital  £24,0(»0  in  £1  shares,  to  enter  into  an  agree- 
ment between  the  British  Thomson-Houston  Company  and  James  Y. 
Fletcher  (General  Electric  Company),  Sydney  H.  Callow  (Siemens  Bros. 
&  Company)  and  Francis  W.  Willcox  (B.T.-H.  (.'ompany),  and  to  carry 
on  the  business  of  electric  flash  lamp  manufactureis.  manufacturers  of 
electric  lamps,  aeronautical  and  general  engineers,  &c.  The  shares  are 
to  be  issued  in  equal  proportions  to  the  British  Thomson -Houston  Com- 
pany, the  General  Electric  Company  and  Siemens  Bros.  &  Company. 
First  directors  are  F.  W.  Willcox,  J.  Y.  Fletcher  and  S.  H.  Callow.  Reg. 
office  :   16  and  16.4,  .Stonehouse-street,  Clapham,  S.W. 

EALPH  TOURNE,  LTD.  (1.57,971).— Private  company.  Reg.  Aug.  15. 
capital  £3.000  in  2,800  preference  shares  of  £1  each  and  4.000  ordinary 
shares  of  Is.  each,  to  carry  on  the  business  of  electricians,  electrical  and 


general  engineers,  &c.,  and  to  adopt  an  agreement  with  R.  Tourne  and 
H.  Green. 

A.  B.  ROBERTSON  &  SON,  LTD.  (10,569). — Private  company.  Reg. 
in  Edinbuigli  Aug.  11,  capital  £10,000  in  £1  shares.  Objects  :  To  carry 
on  the  business  of  electrical  and  sanitary  engineers,  &c.  First  directors 
are  A.  B.  Robertson,  senr.,  and  A.  B.  Robertson,  junr.  Reg.  office  : 
260,  Union-street,  Aberdeen. 

SIMPLEX  IGNITION  SYNDICATE.  LTD.  (157,837). — Private  company. 
R?g.  .\ug.  '.).  ea|iit;il  £1.0(1(1  in  £1  shares,  to  acquire  an  invention  for 
obtaining  ignition  liy  luinprossion  of  air.  &c.  First  directors  are  tieut. 
R.  Y.  ]>iokinson  and' A.  Youngman.     Reg.  office  :   27.  Fetter-lane,  E.C. 

SPLITHORF  ELECTRICAL  COMPANY  (OF  LONDON),  LTD.  (157.62^.)— 
Private  company  ;  reg.  Aug.  1,  capital  £10,000  in  £1  shares.  To  enter 
into  an  agreement  with  the  American  Supplies  Company,  Ltd.,  and  to 
manufacture  and  deal  in  ignition  apparatus  and  machinery  for  the  igni- 
tion of  internal  combustion  engines  and  appliances.  Directors,  C.  E, 
Horaback  and  H.  J.  Hinley. 

H.  D.  SYMONS  &  COMPANY,  LTD.  (157,614.)— Private  company  ; 
reg.  Aug.  1,  capital  £15,000  in  £1  shares.  To  carry  on  the  business  of 
manufjicturers  of  and  dealers  in  insulating  materials,  merchants,  im- 
porters and  exporters,  manufacturers  of  and  dealers  in  metals,  alloys  and 
metallic  compounds  of  all  kinds,  electrical,  engineering  and  scientific 
accessories,  &c.     Reg.  office.  Park  Works,  Park-road,  Norbiton.  Surrey. 

WILLIS  &  MONCRIEFF,  LTD.  (157,797).— Private  company,  reg. 
Aug.  8,  capital  £5,000  in  £1  shares,  to  carry  on  the  business  of  manu- 
facturing opticians,  mechanical  engineers,  tool  makers,  metal  and  glass 
workers,  electricians,  manufacturers  of  lenses,  telephones,  telegraphs,  &c. 
First  directors  are  T.  S.  Willis,  J.  Moncrieff  and  T.  F.  Miller.  Reg. 
office  :   32a,  St.  Mary's  road,  Plaistow,  E.  13, 


Prices  of  Metals,  Chemicals,  &c. 

Copper —  Ti'ESDW,  Aug.  19. 

Price.                  Inc.  Dec. 

Best  selected per  ton  £110     0     0     £3     0     0  — 

Electrdytiobars  ...           ,.  £118     0     0       3     0     0  — 

H.C.  wire,  basis     ...     per  lb.  Is.  33d.                —  — 

Sheet perton  £142     0     0             —  — 

Phosphor-hrome  Wire — 
Phosphor-bronze 

wire,  basis   per  lb.  Is.   7Jd.                 —  — 

Brasi  60/40— 

Rod,  basis      Os.   lO.Vd.                —  — 

Sheet,  ba.sis   „  Is.  2|d.                —  — 

Wire,  basis     ,,  Is.  2id.                 —  — 

Pig  Iron  — 

Cleveland  warrants      perton  —                      —  — ■ 
Galvanised      steel 

wire,  basis     ,,  £32  10     0             —  — 

Lead  Pig — 

English 26     0     0     0     5     0  — 

Foreisn  or  colonial              ,,  25  12     6     1     7     6  — 

Tin— Ingot    272     0     0   11     0     0  — 

Wire,  basis    perlb.  0     3     3            —  — 

Copper  Sulphate. — Per  ton  £4'i . 
Boric     Acid  (Crystals) —Per    ton, 

£72. 
Carbon  Binilphide.— Per  ten  £55. 
Sodium  Bichromate. — Per  lb.  Ud. 
Sodium  Chlorate.— Per  lb.  6id. 


Salammoniac. — Percwt.80s.and75s. 
Sulphur  (Flowers).— Per  ton  £23. 
„       (Roll  Brimstone). — Per  ton 

£21. 
Sulphuric    Acid    (Pyrites,  168°).— 

Per  ton,  £7  18s.  9d. 

Shdlnr. — 4.50s.     October  delivery  at  475?.  to  476s. 

Rubber. — Para  fine,  2s.  5|d. :  plantation  grades,  Is.  llSd.  lb 


Thirty-Seven  Years  Ago. 

[From  TiiK  Klkctriciax,  Aug.  I'J,  l''^'2.1 
The  Edison  Elkctiuc  Light  Systkm. — We  have  received  a  nicely 
got-u])  price  Hat  from  the  Edison  Company,  which  contains,  besides  the 
mere  list  of  prices,  an  illustrated  description  of  the  various  parts  of 
Mr.  Edison's  system,  and  testimonials  which  have  been  received  from 
users  of  the  lamps,  &c.  jj 

The  Opera  House  at  Parls. — A  Hre  caused  by  the  electric  light 
apparatus  has  created  some  consternation  at  Paris.  No  great  damage 
was  done,  but  faith  in  the  freedom  from  fire  by  using  the  electric  light 
is  not  so  strong  as  it  was.  We  still  maintain  that  fire  can  be  effectually 
guarded  against,  and  when  it  happens  it  is  the  result  of  bad  engineering. 
Electric  Light  in  Newry. — A.  R.  Walker,  Esq.,  .T.P.,  has  decided 
to  light  up  his  extensive  Hour  mills  by  the  electric  light,  and  has  given 
his  orders  to  Mr.  J.  H.  Greenliill.  of  Belfast,  for  Crompton's  Burgin 
machines  and  Swan's  incandescent  lamps.  This  order  is  the  result  of 
the  highly  satisfactory  instalment  of  this  combined  system  in  the  mills 
of  Messrs.  Furlong  &  Sons  and  Messrs.  Hall  &  Company,  at  Cork,  in 
Decemlxr  and  .January  last,  these  firms  having  expres.sed  their  great 
satisfaction  with  the  light. 
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Notes. 


Patents  in  1918. 

L\  another  coluiiiii  we  publish  a  brief  account  of  1he  annual 
report  by  the  Comptroller  of  the  Patent  Office.  This  docu- 
ment is  not  as  interesting  as  it  used  to  be  jn  pre-war  days,  and 
it  may,  perhaps,  be  said  that  the  chief  point  of  importance 
emphasised  in  the  present  reporl  is  the  fact  that  the  surplus  of 
receipts  over  expenditure  was  £135,890,  as  compared  with 
£124,427  in  1917.  This  revenue  was  obtained  on  a  smaller 
number  of  applications  than  is  usual  under  normal  conditions, 
and  serves  to  emphasise  the  point  which  was  criticised  very 
adversely  in  a  report  issued  by  the  Institution  of  Electrical 
Engineers  some  little  time  ago.  In  this  it  was  pointed  out 
that  a  profit  would  still  be  shown  if  the  renewal  fees  weie 
halved.  The  work  done  by  tbe  Institution  in  this  connection 
has  now  been  completed  by  a  report  on  the  question  of  an 
Empire  patent.  A  short  abstract  of  this  report  appeared  in 
our  last  issue,  but  it  may  be  worth  while  to  point  out  that  the 
scheme  recommended  by  the  I.E.E.  Committee  consists  in 
dealing  with  alj  applications  for  an  Empire  patent  by  a  central 
office  in  London,"  and  that  an}'  patent  so  issued  would  have 
efiect  in  the  various  territories  desired  by  the  patentee,  and  for 
which  fees  had  been  paid.  In  other  words,  there  would  be  no 
saving  in  the  fees  payable,  which  would  be  the  same  as  those 
exacted  locally  ;  but  there  would  be  a  very  great  simplifica- 
tion in  procedure.  We  need  scarcely  remark  that,  although 
this  is  a  step  in  the  right  direction,  patentees  would  un- 
doubtedly like  to  see  a  large  reduction  in  the  local  fees.  There 
is  something  ridiculous  in  having  to  pay  innumerable  fees  to 
cover  various  parts  of  the  British  Empire,  when  the  United 
States  can  be  covered  by  a  single  fee,  which  is  smaller  than  that 
exacted  for  protection  in  the  United  Kingdom  alone.  It  is 
pointed  out  by  the  committee  that  there  would  be  great  diffi- 


culty in  working  on  these  lines,  so  we  must  hope  that  the 
suggestion  of  simplified  procedure  will  be  adopted,  and  that  a 
reduction  in  local  fees  may  possibly  result  in  due  course. 

An  Inventions  Board. 

The  appearance  of  these  reports  reminds  us  that  Sir  Robert 
Hatfield  has  suggested  the  establishment  of  a  Permanent 
Inventions  Board.  It  is  well  known  that  the  Munitions  Inven- 
tions -Department  and  the  Board  of  Inventions  and  Research 
did  invaluable  work  during  the  war  in  sifting  out  the  ideas  of 
inventors  and  developing  those  which  were  likely  to  be  of 
advantage  to  the  country.  The  same  sort  of  thing  is  desirable 
in  times  of  peace,  though  on  a  different  basis.  It  is  one  thing 
to  have  an  idea  which  in  itself  may  be  valuable,  but  it  is  quite 
another  to  get  any  such  idea  carried  out  if  the  cost  involved  is 
considerable,  as  is  often  the  case.  For  this  reason  many  useful 
inventions  have  probably  been  entirely  lost,  and  the  com- 
munity at  large  has  suffered  correspondingly.  The  history  of 
invention  is  full  of  cases  where  inventors  have  experienced  the 
greatest  difficulties  in  obtaining  recognition.  For  example, 
Sir  Richard  Arkwright  would  not  have  succeeded  in  per- 
fecting his  spinning  machine  if  he  had  not  been  assisted  by  a 
friend  of  means.  Similarly,  James  Watt  was  unable  to  make 
progress  until  he  met  an  engineer  of  means  and  of  a  speculative 
turn  of  mind.  A  permanent  Inventions  Board  would  eliminate 
difficulties  of  this  kind,  and,  although  the  placing  of  an  inven- 
tion on  the  market  would  be  beyond  its  scope,  preliminary  work 
and  investigation  might  well  be  imdertaken  and  assisted. 


Research  Associations. 

Last  month  a  conference  of  research  associations  was  called 
by  the  Department  of  Scientific  and  Industrial  Research,  and 
various  points  of  considerable  interest  were  discussed.  We 
give  some  account  of  the  proceedings  in  another  colimiu. 
The  subject  which  was  first  considered  was  the  desirability 
of  creating  a  central  records  bureau.  It  is  not  suggested  that 
this  bureau  should  take  the  place  of  similar  offices  for  each 
association,  but  that  it  should  be  a  central  body  which  would 
have  records  of  the  work  done  by  all  the  associations,  pre- 
sumably in  less  detail  than  would  be  required  by  any  individual 
association.  The  difficulty  of  setting  up  a  body  of  this  kind 
is  in  discriminating  between  what  is  useful  and  what  is  com- 
paratively useless.  Otherwise,  the  scheme  will  become  so 
cumbersome  as  to  be  inefficient.  In  this  connection  it  must  be 
remembered  that  work  is  usually  published  only  w-hen  it  is 
successfid.  On  the  other  hand,  those  who  are  engaged  in 
research  are  continually  working  at  subjects  where  successful 
results  have  so  far  not  been  obtained,  and  it  is  generally  of 
very  great  utility  to  such  workers  if  they  can  have  acce.^s  to 
the  unsuccessful  work  of  their  predecessors.  It  apjiears  to 
us  that  there  would  be  some  risk  of  a  considerable  amount 
of  duplication  in  the  establishment  of  a  cential  bureau. 
Detailed  records  must  in  any  case  be  kept  by  the  individual 
associations,  and  ])robably  the  most  useful  purpose  that  could 
be  served  by  a  central  bureau  would  be  to  act  as  a  sort  of 
clearing  house  for  the  passing  on  of  information  from  one 
association  to  another.     Kindred  problems  occui  in  different 
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industries,  but  it  is  very  dilficult  for  an  individual  \vori<ing  in 
one  industry  to  know  what  is  being  done  in  some  other  in- 
dustry. The  establishment  of  a  central  bureau  would  enable 
the  worker  in  any  one  industiy  to  take  advantage  of  similar 
work  which  had  been  carried  out  for  a  different,  though 
analogous,  industrial  purpose. 

The  Reward  of  the  Research  Worker. 

Another  subject,  ami  mu-  of  considerable  difficulty,  which 
was  discussed  at  the  Conference  was  the  remuneration  of 
those  engaged  in  research  work.  We  gather  that  a  draft 
agreement  had  been  prepared  according  to  which  any  research 
worker  might  be  rewarded  for  successfid  work  in  research. 
Great  exception  was  taken  to  this  method,  and  there  is  no 
doubt  that  it  presents  man\  difficulties.  If  individual  rewards 
are  given  the  natural  efiect  on  each  worker  is  to  lead  to  secrecy 
in  the  hope  that  individual  results  may  be  obtained,  whereas 
the  greatest  progress  is  made  by  means  of  team  work.  One 
method  of  getting  over  the  difficulty  of  patents  is  that  men- 
tioned by  Mr.  W.  Dixon,  according  to  which  any  employee 
has  the  right  to  patent  his  own  ideas,  but  the  employing 
company  has  the  free  use  of  such  inventions.  Whether  this 
method  works  well  in  practice  we  do  not  know,  but,  generally 
speaking,  the  best  method  is  probably  the  payment  of  adequate 
salaries  which  should  be  increased,  in  the  discretion  of  the 
director,  according  to  the  utility  of  the  worker.  The  real 
difficulty  is  that  an  invention  raises  a  speculative  hope  which 
always  fascinates  the  inventor,  iu  the  form  of  a  possibility, 
if  not  probabilit)',  of  an  ample  reward  in  the  shape  of  royalties. 
On  the  other  hand,  the  average  employer  may  feel  that 
research  is  not  an  investment  which  brings  in  profit  at  all 
quickly,  and  for  that  reason  he  may  feel  inclined  to  keep 
salaries  at  a  lower  standard  that  that  which  afiords  a  suitable 
inducement.  The  director  of  a  research  association  is  in  a 
happier  position,  being  less  dependent  upon  commercial 
results,  and  it  therefore  behoves  him  to  give  a  lead  in  pro- 
viding suitable  and  enlightened  terms  of  employment. 

The  Co-operative  Strike. 

The  .strike  of  emplo3-ees  of  many  of  the  co-operative 
societies,  which  has  now  been  settled,  is  of  more  than  ordinary 
interest  because  in  such  societies  the  usual  capitalist  feature 
is  lacking.  As  is  well  known,  the  capital  in  such  cases  is 
provided  by  labour,  and  the  management  also  is  in  the  hands 
of  labour.  This,  however,  has  not  prevented  a  strike,  nor  the 
incidents  which  generally  accompany  such  troubles.  Demands 
were  made  for  improved  conditions  of  employment  and  for 
uniform  rates  of  wages  ;  certain  concessions  were  granted, 
but  they  were  considered  inadequate.  Finally  the  employers 
issued  lock-out  notices,  which  was  an  unusually  drastic  step, 
and  the  employees  decided  to  strike  before  such  notices  could 
take  effect.  The  moral  of  the  strike,  which  we  hope  will  be 
noted  by  those  who  think  that  limitless  demands  can  be  met, 
is  that,  even  when  labour  is  in  control,  the  standard  of  wages 
cannot  be  raised  indefinitely,  aiid  that  they  must  inevitably 
de])end  on  production. 


Municipal  Tramways  Association. — The  annual  conference 
of  the  ^Municipal  Tramways  ,V.s.^ociation  will  bi'  held  on  vSep- 
tember  17,  IHand  19,  in  Dundee. 

Trees  as  Antennae. — According  to  a  lead  in  u  article  in  "The 
Times,"  of  the  27th  inst.,  Major-General  G.  0.  Squier  has  found 
it  possible  to  utilise  living  trees  as  rceivin*.'  antenna?  in  wireless 
telegraphy,  and  consideiable  use  was  made  of  this  method 
in  the  U.S.A.  duiing  the  war. 

"Telephony  at  the  Theatre."— In  our  issue  of  the  15th 
inst.  we  described  a  telephone  installation  by  the  Western 
Electric  Comi)any  in  the  theatre  at  Crayford.     We  have  re- 


ceived a  letter  from  Dictograph  Telephones,  Limited,  stating 
that  they  have  for  many  years  installed  instruments  for  a  simi- 
lar ]uir])i)M'  at  several  London  theatres  and  also  in  churches. 

Self-synchronising  Machines.— We  have  received  a  letter 
from  3Ir.  ('.A.  Lohr  stating  that  the  methods  of  starting  up 
synchronous  converters  by  an  induction  motor  connected  in 
series  with  the  converter  windings,  or  bv  means  of  choke  coils 
insexted  between  the  line  and  the  converter  during  the 
starting  ])eriod,  are  broadly  anticipated  by  U.S.A.  patents 
granted  to  him  (No.  871,513  of  1907  and  "No.  1,204,169  of 
1916).  The  first  of  these  was  explained  in  our  correspondence 
columns  of  Apri'  24,  1914. 

"Tne  Marconi  Direction  Finder."— In  reirard  to  the 
article  on  this  subject  which  was  published  on  the  8th  in.st. 
we  have  leceived  a  letter  from  Mr.  E.  Bellini  stating  that  the 
apparatus  would  be  more  correctly  styled  the  Bellini-Tosi 
direction  finder,  or  at  least  the  Marconi-Bellini -Tosi  direction 
finder.  As  far  as  we  are  aware  this  contention  is  correct. 
We  have  also  received  a  communication  from  Prof.  A.  Artom 
statin'T  that  the  device  is  covered  by  his  Italian  patents 
88,765  and  88,766  of  1907.  This  is  a  matter  of  controversy 
which  has  occupied  our  correspondence  columns  on  more  than 
one  occasion. 

Long-distance    Wireless    Telegraphy.— According  to   the 

'■  Wirel(>ss  Press  "  (of  Sydney,  Australia),  the  wireless  operator 
in  g.s.  "  Karoola  ""  has  reported  that  when  his  ship  was  off  the 
north-west  coast  of  Australia  he  received  clear  messages  from 
an  pjnglish  low-povver  station  in  the  North  Sea.  The  messages 
weie  transmitted  on  the  ordinary  short  range  wave-length  of 
600  metres.  This  feat  was  achieved  with  the  new  "' Expanse" 
type  magnifying  valve  receiver  designed  and  manufactured  in 
Sydney  by  Amalgamated  Wireless  (Australasia),  Ltd.  These 
receivers  were  originally  designed  by  the  company's  managing 
director,  Mr.  E.  T.  Fisk,  for  demonstrating  the  possibility  of 
receiving  messages  in  Australia  direct  from  the  Maiconi  Statirn 
at  Carnarvon,  in  Wales. 

Wireless  Society  of  London. — We  learn  with  pleasure  that 
this  society  is  resimiing  its  activities.  At  a  meeting  of  the 
committee  on  the  24th  ult.,  under  the  presidency  of  Mr. 
Campbell  Swinton,  F.R.S.,  it  was  announced  that  the  hon. 
secretary,  Mr.  R.  H.  Klein,  had  resigned,  and  he  was  elected 
an  acting  vice-president.  Mr.  Leslie  McMichael,  30,  West 
End-lane,  West  Hampstead,  N.W.  6,  replaces  Mr.  Klein  as 
hon.  secretary.  Intending  new  members  and  those  who  were 
members  at  the  outbreak  of  war  who  have  changed  their 
address  are  requested  to  communicate  with  the  hon.  secretary. 
The  .society,  which  is  open  to  all  those  interested  in  the  study 
and  furtherance  of  wireless  telegraphy  (amateur  or  profes- 
sional), is  at  present  in  communication  with  the  Post  Office 
on  the  .subject  of  licences.  The  finding  of  new  club  rooms  is 
engaging  the  attention  of  the  committee,  and  it  is  hoped  to 
secure  premises  where  the  wireless  equipment  of  the  society 
can  be  installed  and  used.  A  general  meeting  will  be  held  in  a 
few  weeks"  time. 

East  Greenwich  Fuel  Research  Station. — It  is  announced 
that  good  ]3rogress  is  now  being  made  with  the  erection  ot  the 
budding  for  this  scheme.  Considerable  delay  was  caused  by 
alterations  in  the  original  plans,  but  it  is  ex]iecte(l  that  the  plant 
will  be  so  fai'  complete  l)y  the  middle  of  September  as  to  enable 
operations  to  be  begun.  The  offices  aiul  lal)oratories  are  com- 
plete, and  the  gas-holders  are  all  ready.  To  supplement  the 
electric  power  plant,  the  Admiralty  have  supplied  a  Diesel 
engine  set,  and  have  lent  theservicesas  chief  engineerfor three 
years  of  Engineer-Commander  Shaw,  who  was  chief  engineer 
in  H.M.S.  '"  Invincible."  The  services  of  Prof.  Thomas  Gray 
have  been  Umt  by  the  Royal  Technical  College,  Glasgow,  as 
chief  of  the  laboratory  and  chemical  staff.  Exact  tests  are 
to  be  carried  out  with  special  boilers  on  the  comparative 
efficiency  of  coal,  gas  and  oil  in  the  furnaces.  Experiments 
will  be  i)articularly  directefl  to  ascertain  the  maximum  capacity 
of  coal  to  yield  motor  spirit.  Experiment  will  be  confined  at 
first  to  standard  coal. 


t 


August  29,  1919. 


THE  ELECTRICIAN. 


213 


U.S.A.  Government  demand  for  Electrical  Engineers. — 

Thi'  T'nited  States  Civil  Service  ('(immission  announces  com- 
petitive examinations  for  a  number  of  vacancies  for  electrical 
men  in  the  Ordnance  Depaitment,  Signal  Service  and  the 
Bureau  of  Standards.  Among  the  positions  to  be  filled  are 
those  of  plant  superintendent,  research  physicist,  mathematics 
and  d}iiamics  experts,  radio  engineer.":,  eugineers  for  electrical 
safety  work,  cVc.  The  salaries  (with  the  exception  of  laboratory 
assistants)  range  from  82,000  to  .'^.5,000  a  year,  the  highest 
figure,  somewhat  curiously,  being  mentioned  for  the  mathe- 
matics and  dynamics  experts.  Even  allowing  for  the  pre- 
sumably higher  cost  of  living  in  the  States,  the  salaries  seem 
to  compare  favourably  with  those  that  would  probably  be 
ofiered  in  a  similar  contingency  in  this  coiuitrv . 

Protection  Against  Damping.— A  brief  statement  on  the 
Prime  Jliuister';;  recent  speech  has  been  issued  bv  Sir  Vincent 
Caillard,  President  of  the  Federation  of  British  Industries, 
who  remarks,  in  regard  to  the  removal  of  import  restrictions 
that  everything  must  depend  upon  the  measures  taken  by 
the  Government  with  regard  to  anti-dumping  and  protection 
to  be  aSorded  to  important  industries.  It  is  thought  regret- 
able  that  the  Government  have  not  taken  definite  action  in 
these  matters  before  removing  the  import  restrictions,  as 
manufacturers  and  producers  are  left  m  a  state  of  doubt  as  to 
what  the  future  will  be,  and  theje  is  considerable  risk  in  spite 
of  the  automatic  protection  which  the  Premier  stated  was 
given  by  exchanges  and  fieights,  that  prodjction  will  be 
disorganised  to  a  great  extent  and  unemployment  conse- 
quently increased,  till  such  time  as  Parliament  can  pass 
definite  measures  to  meet  the  situation. 

Electric  Furnace  Regulator. — In  the  "  Physical  Re^^ew," 
Messrs.  W.  P.  MTiit.e  and  L.  H.  Adams  describe  a  form  of 
regulator  for  electric  resistance  furnaces  which  seems  to  have 
given  good  results.  The  heating  coil  is  made  one  arm  of  a 
Wheatstone  bridge,  and  combined  with  a  galvanometer 
legidator;  by  which  the  resistance  ot  the  coil  is  maintained 
constant  independent  of  variatons  in  the  electric  supply.  This 
is  a  satisfactory  criterion  provided  that  the  furnace  tem- 
perature is  not  appreciably  affected  by  the  temperature  of  the 
room  and  surroundings.  Li  the  latter  case  the  furnace  tem- 
perature might  vary  somewhat,  even  though  the  coil  tempera- 
ture is  maintained  constant.  The  method  has,  however,  the 
considerable  advantages  that  it  is  minercssary  to  introduce 
any  measuring  device  into  the  furnace  chamber,  and  that  aU 
lag  between  heater  and  regulator  is  completeh'  avoided.  The 
regulation  is  stated  to  be  extremely  exact,  one  small  furnace 
being  maintained  constant  to  0-1  deg.  for  hours  at  a  tempera- 
ture "of  .500  deg.  to  1.400  deg. 

Hydro-electric  Development  and  Natural  Beauty. — It  is 
interesting  to  observe  that  even  in  the  jiresent  circumstances 
claims  for  the  preservation  of  natural  beauty,  which  is  apt 
to  be  jeojiardised  in  this  industrial  age,  are  finding  expression 
in  France.  ""  L'Electricien,"  in  commenting  on  this  matter, 
claims  that  industrial  developments  must  come  first,  but  is 
not  averse  from  any  steps  likely  to  prevent  desecration  of 
scenery  without  crippling  industrial  enterprise.  A  newly 
formed  body,  La  Societe  pour  la  protection  des  paysanages 
de  la  France,  has  hit  upon  the  practical  scheme  of  holding  an 
exhibition  to  illustrate  cases  in  which  industrial  works  have 
been,  or  about  to  be,  erected  without  any  unsightly  efiect. 
The  society  is  receiving  assistance  not  only  from  bodies  con- 
cerned with  natural  beauty,  such  as  the  Touring  Olub  of 
France,  but  also  from  those  engaged  in  hydro-electric  develop- 
ments and  in  mining  and  metallurgical  operations.  In  view 
of  the  growing  development  of  w-ater-power,  the  matter  is 
of  importance,  and  it  is  satisfactory  to  see  that  an  attempt  is 
being  made  to  forestd.ll  criticism  by  co-operation  between  the 
two  main  interests  affected 

Lightning  and  Trees. — Some  comprehensive  enquiries  into 
the  efiect  of  lightning  on  trees,  undertaken  by  Mons.  Vander- 
linden  during  the  years  1884  to  1896  have  been  assembled  in 
the  Annuaire  de  TObservatoire  royal  de  Belgique.  The  results, 
as  presented  in  a  recent  issue  of "'  L'Electricien ,""  confirm  general 
experience,  and  do  not  suggest  any  novel  conclusions.     It 


appears  that  topographical  position  is  almost  invariably  the 
deciding  element  in  causing  a  tree  to  be  struck  by  lightning, 
and  that  individual  peculiarities  of  trees  have  in  themselves 
little  efiect.  This,  it  is  remarked,  confirms  Lodge's  classic 
experiments  on  high-tension  oscillator}'  discharges,  rrom 
which  the  conclusion  was  drawn  that  the  resistance  of  the  co- 
ducting  body  was  in  general  of  small  import.  WTiile  there  are 
some  species  of  trees  that  seem  to  be  more  frequentlv  struck 
than  others — for  example,  poplars,  oaks  and  conifers— it  would 
app)ear  that  no  variety  of  tree  escapes  immimity.  In  general 
it  is  not  the  most  i^revalent  type  of  tree  in  a  district  that 
suffe;s,  but  those  which  attain  the  greatest  height,  or  are  most 
situated  in  exposed  positions.  There  is  no  apparent  connec- 
tion between  liability  to  being  struck  and  the  form,  properties, 
chemical  composition  and  conductivity  of  the  wood,  nor  even 
the  nature  of  the  soil  in  the  vicinity.  It  is  interesting  to  note 
that  the  pas.sage  of  a  discharge  is  only  exceptionally  respon- 
sible for  the  conflagration,  and  that,  although  the  tree  is  in 
general  scarred,  there  may  be  no  visible  sign  of  the  injurv. 

The  Yorkshire  Electric  Power  Co.  and  the  EJ.E.A. — 
The  following  statement  has  been  issued  by  the  E.P.E.A.  :  — 

Considei.T  ble  unrest  is  prevalent  amongst  the  engineering  staff  of  the 
above  company,  and  a  serious  position  is  created  by  the  many  resig- 
nations amongst  the  executive  and  supervisory  officials  of  the  company 
that  have  taken  place  during  the  past  few  weeks. 

The  main  cause  of  the  discontent  is  the  attitude  of  the  management 
towards  the  staff.  The  effect  of  this  attitude  has  been  to  create  a  state 
of  affairs  making  it  impossible  for  the  staff  to  carry  out  their  duties 
efficiently.  An  acute  position  was  reached  early  in  May  last,  when  all 
the  members  of  the  staff  resigned  their  positions  as  a  protest  against 
the  state  of  affairs  then  existing.  An  agreement  was  arrived  at  between 
the  directors  of  the  company  and  the  Electrical  Power  Engineers'  Asso- 
ciation acting  on  behalf  of  the  members  concerned,  the  spirit  of  which, 
however,  has  not  been  observed  by  the  management. 

Since  the  date  of  this  agreement  there  has  been  two  dismissals  and  10 
resignations,  nearly  all  of  whom  are  heads  of  departments  or  their 
assistants. 

Nearly  all  the  men  concerned  are  members  of  long  service  with  the 
company,  and  it  is  obvious  that  the  state  of  affairs  that  causes  these 
resignations  must  be  an  intolerable  one.  The  Yorkshire  Electric  Pow?r 
Company  supply  with  electricity  a  very  large  industrial  area,  and  it  is 
hoped  that  in  the  interests  of  the  community  concerned,  also  in  the 
interests  of  the  shareholders  whose  business  is  at  stake,  some  means  may 
b  e  found  to  remedy  the  present  state  of  affairs. 

In  reply  to  this  statement,  the  "  Yorkshire  Post '"  publishes 
comments  by  Mr.  A.  G.  Lupton,  chairman  of  the  t'onipany, 
from  which  it  appears  that  two  dismissals  have  taken  place. 
These  are  due  to  suspension  of  new  works  until  the  Company 
know  the  efiect  of  the  new  legislation  now  being  embodied  in 
the  Electricity  Supply  Bill.  As  to  resignations,  an  agreement 
has  been  made  with  the  E.P.E.A.  to  refer  the  qiicstion  in  dispute 
(increased  payments)  to  arbitration.  Any  imrest  and  dis- 
content is  attributed  to  anreasonable  claims  and  mistaken 
anticipations  of  members  of  the  stafi. 

Obituary. 

The  death  has  occurred  of  Mr.  John'  .Sch.\bert,  of  Dukinfield.  who 
was  for  24  years  with  the  Tudor  Accumulator  Company,  and  latterly, 
works  manager.  He  was  51  years  of  age  and  a  native  of  Luxemb  urg. 
At  the  inquest  the  Coroner  found  that  death  was  due  to  lead  poisoning 

The  death  is  announced  of  Prof.  A.  G.  Vernon  Hakcourt.  D.Sc., 
F.R.S.,  vice-president  of  the  Chemical  Society  and  metropolitan  gas 
referee.  For  some  years  he  was  Lee's  Reader  in  Chemistry,  and,  from 
1864  to  1902,  tutor  at  Christ  Church,  Oxford.  He  was  the  author  of 
several  works  on  chemistry  and  he  was  an  acknowledged  authority  on 
coal  gas  and  photometry.  For  a  time  he  acted  as  general  secretary  of 
the  British  Associaticm.  and  he  served  on  several  Department^il  Com- 
mittees, including  the  Home  Office  Committee  on  the  Health  of  Workers 
in  Potteries. 

Personal. 

Madame  Curie  has  been  elected  Professor  of  Radiology  at  the  Warsaw 
University. 

The  President  of  the  Board  of  Trade  has  appointed  Mr.  W.  J.  Hands, 
O.B.E.,  to  the  Contmller  of  the  Profiteering  Act  Department.  Com- 
munications in  connection  with  the  administration  of  the  Act  should  be 
addressed  to  the  Contmller,  Profiteering  Act  Dejiartment,  I,  Queen 
Anne's-gat«  Buildings,  Westminster,  S.W.I. 

The  staff  and  employees  of  the  South  Shields  municipal  electricity 
works  have  presented  Mr.  Harry  S.  Ellis,  who  has  resigned  in  order  to 
take  up  the  position  of  borough  electrical  engineer  at  Southampton, 
with  a  travelling  case  and  slide  rule.  Mrs.  Ellis  has  also  been  presented 
with  a  handsome  table  lamp  of  oxidised  silver. 
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Developments  in  Electric  Iron  and  Steel  Furnaces.' 


J.    BIBBY. 


The  author  refers  to  some  recent  developments  in  the  manufacture 
of  iron  and  steel  by  means  of  electric  furnaces.  Iron  occurs  in 
nature  in  the  form  of  oxides,  which  can  be  reduced  in  contact  with 
carbon  at  certain  temperatures.  In  the  electric  furnace  the  function 
of  electricity  is  to  bring  the  ores  and  agents  to  the  reduction  tem- 
perature, and  melt  the  resulting  metal  together  with  the  liuxes. 

The  manufacture  of  pig  iron  in  a  blast  furnace  requires,  on  an 
average.  1  ton  of  coke  per  ton  of  pig  iron  produced.  Given  the 
same  ore,  an  electric  furnace  would  require  0-3  ton  of  coke  per  ton 
of  pig  iron  produced,  thus  effecting  a  saving  of  0-7  ton  of  coke  per 
ton  of  iron.  Against  this  saving  in  coke  must  be  set  the  consump- 
tion of  electrical  energy,  which  averages  0-3  H. p. -year  pertonof  iron. 
Thus  the  costs  of  the  two  systems  balance  when  1  p.p.-year  can  be 
obtained  for  the  price  of  2-3  tons  of  coke. 

Electric  pig  iron  contains  less  impurities  than  pig  iron  from  the 
blast  furnace,  owing  chiefly  to  the  smaller  quantity  of  coke  used 
and  to  the  higher  temperature  obtamable,  which  makes  it  possible 
to  work  with  a  more  basic  slag,  and  favours  the  elimination  of 
sulphur.  There  are  over  20  electric  furnaces  working  on  the  manu- 
facture of  pig  iron,  and  about  12  more  are  being  installed. 

The  general  appearance  of  the  electric  reduction  furnace  follows 
that  of  the  blast  furnace  fairly  closely. 

The  iron  ore,  coke  and  flux  are  charged  at  the  top  of  the  furnace, 
and  these,  in  descending,  are  heated  by  the  ascending  gases  gener- 
ated at  the  base  of  the  shaft  and  top  of  the  crucible  by  the  final 
reduction  which  takes  place  in  this  region.  When  the  temperature 
of  the  ore,  FcjOj,  has  reached  about  25()°C.,  it  is  reduced  to  a  lower 
oxide,  FeO,  by  part  of  the  ascending  CO,  forming  C'O.j.  In  the 
electric  process  the  whole  of  the  gas  is  produced  from  the  oxygen  in 
the  ores  and  the  carbon  in  the  fuel,  neglectuigfluxaction,  where  as  in 
the  blast  funiace  a  large  quantity  of  external  air  must  be  introduced 
to  provide  the  balance  of  oxygen  necessary  for  the  combustion  of 
the  fuel  for  heating.  In  the  electric  furnace  the  gas  generated  is 
only  one-eighth  of  that  generated  in  a  blast  furnace  for  the  same 
duty,  but  its  calorific  value  is  nearly  three  times  as  higli,  inasmuch 
as  it  contains  no  nitrogen.  Besides  the  melting  and  final  reduction 
operations  in  the  crucible,  we  have  tc  melt  the  flux  and  at  the  same 
time  eliminate  as  much  as  possible  the  sulphur  introduced  by  the 
ore  and  the  coke.  This  necessitates  a  high  temperature,  owing  to 
the  high  melting  point  of  lime  ;  the  heating  system  must  be  arranged 
BO  as  to  develop  a  uniformly  high  temperature  throughout  the 
central  and  lo^\er  portions  of  the  crucible. 

It  appears,  so  far,  impossible  to  obtain  as  high  a  voltage  drop 
across  the  crucible  as  we  should  like  ;  and  the  drop  does  not  in- 
crease quite  in  proportion  to  the  distance,  mdicating,  as  would  be 
expected,  that  there  is  a  considerable  drop  between  the  electrodes 
and  the  material,  \\  hich  drop  is  constant  for  any  given  electrode  and 
current.  The  effect  is  to  have  a  higher  rate  of  heat  generation 
around  the  electrodes  than  in  the  mtemiediate  spaces.  However, 
it  does  not  materially  affect  matters  if  we  consider  that  the  resist- 
ance bet\\cen  the  electrodes  is  uniform  throughout  the  sjjace  bet\xeen 
them.  The  following  table  gives  the  number  of  electrodes  used  on 
various  sizes  of  furnaces  and  the  outputs  : — 


Horse-power. 


No.  of  electrodes. 


Yearly  output. 


2,500 
4,Wf) 
6.00(1 
10,0011 


7,000  tons. 
11, .WO  tons. 
18.00(1  tons. 
31,(J00  tons. 


Commercially  the  smallest  furnace  is  the  2,500  h.p.,  with  an 
output  of  7,000  tons  of  pig  per  year.  In  this  furnace  we  have  fcur 
electrodes  coupled  to  the  secondary  terminals  of  a  .Scott  group.  The 
next  size  of  furnace,  viz.,  the  4,000  n.p.,  requires  six  electrodes,  and 
the  idea  on  the  early  furnaces  was  to  employ  three  single-phase 
transformers,  delta-connected  on  the  ])riniaries,  and  the  terminals 
of  the  secondaries  connected  to  diametrically  opposite  electrodes. 
Subsequently  the  inii)roved  device  was  adopted  of  connecting  the 
neutrals  on  the  secondary-  side  as  so  to  secure  the  three  phases  being 
relatively  Hxed,  and  obtain  the  equivalent  of  six  equal  phases  at 
60  deg.  The  next  size  of  furnace,  the  6,000  n.p.,  Ifas  eight  elec- 
trodes and,  for  many  reasons,  it  appears  that  this  is  destined  to  be 
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the  most  popular  size.  For  this  furnace  we  require  to  transform 
three-phase  current  mto  eight  equal  phases  consecutively  at  45  deg. 
Five  transformers  are  contiected  on  the  priman,'  side.  The  neutrals 
are  connected  as  on  the  smaller  furnaces  When  correctly  pro- 
portioned, we  obtain  eight  equal  voltages  induced  between  every 
electrode  and  the  neutral. 

The  securing  of  a  uniformly  distributed  high  temperature  gives 
the  electric  furnace  an  advatitage  o^-er  the  blast  funiace  m  this 
respect.  In  the  blast  funiace  the  temperature  of  the  hearth  is  fixed 
by  the  possible  temperature  of  the  combustion  at  the  tuyere  zone, 
say,  1,800°('.,  and  this  determines  the  meltuig  point  of  the  flux,  that 
is,  the  possible  proportion  of  lime.  Xow,  in  the  electric  furnaces 
we  have  no  such  limiting  temperature,  and  it  is  possible  to  have  a 
flux  with  a  melting  point  of  2,000°C.,  which  permits  of  its  being 
more  highly  basic  and  therefore  more  effective  as  a  refinmg  agent. 

It  might  appear  that  the  current  passes  horizontally  between  the 
electrodes,  but  this  is  not  exactly  what  takes  place  in  the  crucible, 
as  a  portion  of  current  is  deflected  through  the  molten  metal  on  the 
hearth.  Consequently,  as  the  bath  of  metal  rises,  the  resistance 
decreases,  until  a  point  is  reached  when  it  is  impossible  to  get 
sufficient  energy  mto  the  furnace,  and  the  bath  must  then  be  tapped. 
This  limit  corresponds  to  that  set  by  the  height  of  the  tuyeres  in  a 
blast  furnace  ;  but  the  growth  of  the  bath  is  much  slower,  owing  to 
its  greatly  superior  width.  An  electric  furnace  is  tapped  every 
four  or  five  hours  to  suit  the  shifts. 

The  high  temperature  m  the  cnicible  w'ould  be  destnictive  to  the 
roof,  and  to  avoid  this  a  portion  of  the  outgoinggases  is  extracted 
from  the  main,  taken  through  coolers  and  dust  extractors,  and  blown 
against  the  roof  through  the  free  space  between  the  charge  and  the 
roof.  The  gases  are  cooled  to  a  temperature  of  about  70'C.,  and  if 
about  two-thirds  of  the  gases  are  circulated  the  roof  is  effectively 
preserved.  This  circulation  assists  m  carrying  the  heat  from  the 
crucible  into  the  shaft  so.  as  to  effect  the  first  reduction  of  the  ore  at 
a  higher  level.  All  the  gas  generated  passes,  on  the  average, 
three  times  through  the  shaft  ;  but  there  is  a  distinct  thermal  loss 
by  the  amount  of  cooling  necessary. 

To  ensure  the  proper  working  of  the  furnace  under  the  inevitably 
varyuig  conditions  of  the  charge,  it  is  necessary  to  have  full  control 
of  the  circulation  gases  and  the  electric  energj'  delivered  to  the 
crucible.  Regarding  the  energy  supplied,  it  is  not  possible  to  have 
regulation  of  current,  but  the  transformers  are  airanged  with  tap- 
pings on  the  primary  side  so  as  to  give  about  eight  steps  of  voltages 
on  the  secondaiy,  vaiying  from  25  to  50  between  the  electrodes  and 
the  neutral.  The  circulating  gases  are  regulated  by  a  direct -current 
motor-driven  fan  with  wide  speed  regulation. 

One  of  the  most  important  points  for  consideration  on  the  elec- 
trical side  is  the  arrangement  of  the  low-tension  leads.  The  greatest 
care  must  be  taken  to  avoid  induction.  As  an  example  of  the  losses 
which  may  occur  m  the  low-tension  leads,  it  was  found,  m  a  test  on 
an  early  furnace,  that  the  output  from  the  transformer  was  about 
4,000  kw.,  but  the  input  to  the  electrodes  was  3,400  kw.,  showing  a 
loss  of  600  kw.     The  losses  are  distributed  as  follows  : — 


In  the  contact  clamps  at  the  electrodes 
In  the  resistance  of  the  leads 
By  induction 


120  kw. 
165  kw. 
315  kw. 

600  kw. 


Total  losses 

The  heavy  induction  losses  were  chiefly  caused  through  tlu'  leads 
having  to  pass  near  the  structural  ironwork  of  the  funiace.  By 
re-arranging  the  leads  and  mterleavuig  the  bars  the  induction  losses 
can  be  brought  dowii  to  about  50  kw.  On  well-dcsinged  plants  a 
power  factor  of  90  per  cent,  is  obtained,  and  a  load  factor  of  80  per 
cent. 

The  power  consumption  per  ton  of  pig-iron  produced  depends 
chiefly  on  the  percentage  of  iron  in  the  ore,  on  the  percentage  of  COj 
in  the  waste  gas,  and  on  its  teuipcralurc. 

Fig.  1  shows  the  consumiitioii  of  <'iicrgy  for  various  percentages 
of  iron  in  the  ore,  and  various  percentages  of  COj,  by  volume  ui  the 
waste  gases.  In  a  good  case  of  27  ]ier  cent.  CO.^  and  70  per  cent. 
iron  content,  the  consunijition  was  only  1,320  kw.-houre  ])er  ton. 
The  average  obtainable,  however,  is  22  per  cent,  of  CO.^,  and  with, 
say,  60  per  cent,  iron  content  the  consumption  is  about  l..iOO  kw.- 
hours  per  ton.  For  22  per  cent.  CO^  the  consumption  of  coke  is  only 
about  6  cwt.  per  ton  of  pig,  (■xcluding  that  required  for  carbonising 
the  iron,  and  this  is  a  common  figure  in  practice. 

The  working  of  the  electric  reduction  furnace  requires  quite  as 
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much  skill  as  the  working  of  the  blast  furnace,  but  it  is  under  better 
control  and  has  greater  possibOities  for  the  production  of  various 
grades  of  iron. 

Electric  Steel  Refining  Furnaces. 

The  apijUcation  of  electricity  to  steel-refining  has  become  much 
more  general  than  to  the  manufacture  of  pigiron,  inasmuch  as  in  the 
former  the  price  of  electrical  energy,  although  an  important  factor, 
is  not  the  predominating  one. 

Li  steel-making,  electricity  has  advantage.?  which  place  it  well 
ahead  of  other  heating  systems.  The  heat  can  be  supplied  iai  easily 
regulatable  quantities  and  intensities,  free  from  contaminating  gases. 
The  process  can  be  carried  on  in  a  reducing  atmosphere,  which  is  of 
capital  importance.  Of  the  many  methods  of  applying  electricity 
tried,  the  only  one  which  has  survived  is  the  direct  arc  type,  in  which 
the  metal  is  heated  by  arcs  struck  between  electrodes  and  the  bath 
of  metal  itself.  An  incidental  advantage  of  this  system  is  that  the 
slag  is  brought  to  a  higher  temperature  than  the  metal,  which  is 
desirable  on  account  of  its  higher  meltmg  point ;  further,  it  is  the 
most  direct  method  of  getting  the  heat  into  the  metal 

Two  types  of  furnaces  have  been  developed  on  these  lines,  one  in 
which  all  the  electiodes  are  above  the  bath,  and  the  other  in  which 
the  electrodes  are  both  above  and  below  the  metal.     The  resistance 


Fic.  1. 


lO  zo  30  lo  50  <^o 

%  CO2  in  exit  gases  (by  volume) 

-Fuel  and  Energy  Consumption  for  Electrical  Reduction 
OF  Magnetite  (FcjOj). 


between  any  two  upper  electrodes  is  equal  to  the  resistance  of  two 
arcs,  whereas  the  resistance  between  an  upper  electrode  and  a  lower 
electrode  is  equal  to  one  arc  plus  the  resistance  of  the  hearth.  No\\', 
in  order  that  a  number  of  phases  may  be  in  balance,  it  is  necessary 
that  the  resistances  in  the  phases  be  equal,  e.g.,  ii  we  have  a  three- 
phase  furnace  system  we  must  have  three  equal  resistances.  In  the 
Heroult  three-phase  system  there  are  three  upper  electrodes  con- 
nected to  the  outide  terminals  of  three  single-phase  transfonnere. 
In  this  system  the  resistance  between  each  pair  of  phases  is  equal  to 
that  of  two  arcs,  so  that  the  anungement  gives  a  balanced  system 
when  correctly  regulated. 

If  we  have  a  three-phase  system  with  two  upper  electrodes  and 
one  lower  electrode,  the  resistance  between  the  t«o  upper  electrodes 
will  be  equal  to  that  of  two  arcs,  and  the  resistance  between  either 
Upper  electi-ode  and  the  lower  electrode  will  be  equal  to  that  of  one 
arc,  plus  the  resistance  of  the  hearth  ;  so  that,  in  order  that  the 
system  may  be  balanced,  the  resistance  of  the  hearth  must  be  equal 
to  that  of  one  arc  to  bring  the  total  resistance  to  two  arcs,  and  this 
results  m  one-third  of  the  energy  bcmg  dissipated  hi  the  hearth. 
Now  a  basic  hearth  is  a  conductor  of  the  second  class,  and  the  re- 


sistance decreases  as  a  function  of  the  rise  in  temperature.  The 
resistance  on  the  hearth  surface  in  contact  with  the  metal,  where 
the  temperature  is  about  1,800°C.,  is  small,  but  increases  rapidly 
towards  the  bottom  of  the  lining  ;  so  that  the  heat  generated  in  the 
hearth,  through  its  resistance,  is  principally  towards  the  outside, 
away  from  the  metal.  The  horizontal  lines  in  Fig.  2  show  the  rate 
of  heat  generation  throughout  the  depth  of  the  lining.  Thus  there 
can  be  no  benefit  to  the  metal  through  the  generation  of  heat  in  the 
lining,  A  three-phase  furnace,  or  a  furnace  having  any  other 
number  of  phases,  so  connected,  and  depending  on  hearth  resistance 
for  balance,  is  bound  to  be  wasteful  in  cuixent  consumiJtion.  For 
any  system  to  be  balanced,  without  the  introduction  of  resistances 
other  than  the  arcs,  the  number  of  arcs  must  be  a  multiple  of  the 
number  of  phases. 

This  brings  us  to  the  determination  of  the  number  of  arcs  which 
should  be  used  in  an  electric  furnace.  From  a  mechanical  point  of 
view  the  fewer  the  arcs  the  simpler  the  sj-stem  ;  but  the  minimum 
number  is  determined  by  metallurgical  considerations.  There 
must  be  sufficient  heating  zones  to  melt  the  raw  material  rapidly, 
without  necessitatmg  undue  exertion  in  pushing  the  unmeltcd  metal 
towards  the  melting  zones.  In  refining,  the  metal  and  slag  should  be 
brought  to  a  high  and  uniform  temperature,  since  the  basicity  of 
the  slag  depends  on  its  lime  content,  which  fixes  its  melting  point. 
The  higher  the  content  of  the  lime  the  higher  the  melting  jwrnt,  so 
that  the  higher  the  temperature  the  more  possible  it  is  to  have  a 
fluid,  high  basic  slag.  The  extent  of  the  chemical  action  is  limited 
by  the  mmimum  temperature  of  the  slag.  In  order  to  get  a  uni- 
formly high  temperature,  we  must  have  no  place  in  the  furnace  too 
far  away  from  an  arc,  thus  necessitating  an  adequate  number  of  ares 
to  secure  this  condition. 

Small  furnaces  have  been  made  having  a  single  arc,  but  they  are 
simply  employed  for  melting.  There  is  the  further  difficulty  of 
obtainmg  single-phase  current  from  the  usual  three-phase  supply 
without    employing    rotary    transformers.     Two    arcs    sufficiently 


cover  a  bath  up  to  about  6  tons'  capacity,  and  there  is  no  necessity 
to  employ  more  than  two  upper  electrodes  for  furnaces  up  to  tliis 
size.  In  order  to  satisfy  the  conditions  for  balance  the  two-arc 
system  employed  must  only  have  two  phases  with  a  common  neutral 
and  as  little  hearth  resistance  as  possible.  Fortunately,  a  dolomite 
hearth  is  a  fairly  good  conductor  at  the  workmg  temperature,  and 
the  loss  through  a  depth  of  12  in.,  involves  a  drop  of  only  two  or 
three  volts  at  a  current  density  of  3  amperes  per  sq.  inch. 

The  main  field  for  these  small  two-arc  electric  furnaces  is  m  small 
foundries  manufacturuig  better  quality  castings,  such  as  motor-car 
parts,  &e.  The  castings  made  from  the  electric  furnace  are  superior 
to  those  made  from  small  eonvertei-s,  since  the  metal  is  thoroughly 
deoxidised  and  the  sulphur  content  is  reduced  to  a  muiimum.  The 
chief  defects  in  steel  castings,  apart  from  mouldmg  erroi-s'  are  due 
to  the  presence  of  oxides,  and  the  freedom  from  oxides  in  electric 
furnace  metal  is  a  positive  step  forward  ;  also,  owing  to  the  re- 
duction m  sulphur,  the  metal  is  much  more  ductile  and  imifonn  in 
composition,  so  that  electric  steel  castuigs  are  freer  from  contraction 
teais  and  are  much  more  easily  machined.  Waster  castings,  which 
ligure  so  largely  hi  onluiary  steel  fomidiy  work,  are  reduced  to  an 
almost  negligible  quantity.  These  small  electric  furnaces  are  also 
rapidly  displacing  the  oi-dinaiy  crucible  furnaces  for  the  manufacture 
of  higher  quality  steels  such  as  ordinary  tool,  spruig,  tiuigsten, 
nickel-chrome  steels,  &o.  The  electric  furnace  is  able  to  manufac- 
ture accurately  to  specilication  all  kinds  of  steel  from  the  cheapest 
raw  material,  since  the  reducuig  atmosphere  permits  of  the  alloy 
additions  being  made  practically  without  loss. 

An  im)iortant  use  for  the  small  funiace  of  about  i-ton  capacity  is 
in  melting  ferro-niauganese  for  use  in  conjunction  with  open-hearth 
furnaces.  When  solid  ferro-manganese  is  added  to  molten  steel  m 
the  ladle,  it  is  only  reluctantly  absorbed,  and  at  least  30  per  cent,  of 
the  manganese  content  is  lost  bv  oxidation.     Portions  of  the  man- 
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ganese  unabsorbed  by  the  steel  form  ghost -lines  in  working,  and 
hard  places  which  appear  in  machining.  Ferro-manganese  can  be 
melt«I  in  the  small  furnace  specially  designed  for  this  purpose  with 
a  manganese  loss  of  not  more  than  5  per  cent.  Thus  the  saving 
eoon  pa_\-s  the  cost  of  the  furnace,  and  the  steel  product  is  of 
higher  value.  These  small  furnaces  have  a  capacity  of  10  cwt.  and 
will  deliver  molten  ferro-manganese  at  the  rate  of  400  lb.  per  hour. 
The  current  consumption  is  1.000  kw. -hours  per  ton  of  ferro-man- 
ganese delivered. 

Although  there  are  profitable  fields  for  small  furnaces,  the  prin- 
cipal technical  developments  will  take  place  in  larger  furnaces. 
These  furnaces  may  be  used  either  for  the  complete  process  of 
melting,  refining  and  alloying,  or  may  be  run  m  conjunction  with 
Bessemer  or  open-hearth  furnaces,  being  used  to  refine  the  cruder 
metal  from  those  furnaces.  In  this  case,  advantage  is  simply  taken 
of  a  feature  of  the  electric  furnace,  viz.,  that  which  permits  of 
working  under  a  non-oxidising  atmosphere  at  any  desired  tempera- 
ture. These  larger  furnaces  require  a  greater  number  of  heating 
zones,  that  is,  a  greater  number  of  arcs. 

One  furnace  described  in  the  original  Paper,  of  30-ton  capacity, 
has  four  upper  electrodes.  The  furnace  is  circular  in  plan.  There 
are  as  few  openmgs  as  possible,  and  so  placed  that  eveiy  portion  of 
the  hearth  can  be  surveyed  and  be  accessible  for  any  neeessarj'  lining 
repairs  between  the  heats.  Tliree  doors  are  sufficient,  one  for 
teeming  and  two  for  charging  ;  if  the  doors  are  correctly  placed  and 
there  are  no  obstructions  to  the  men  working  at  the  doors 

The  electric  system  on  the  large  furnace  requires,  for  the  reasons 
given,  four  equal  phases,  preferably  with  only  one  variable  resist- 
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ance  in  each  phase  to  facilitate  definite  regulation.  We  therefore 
require  four  phases  with  a  common  return  through  the  hearth,  so 
that  the  resistance  in  each  phase  is  equal  to  the  vanning  resistance 
of  one  arc  plus  the  constant  resistance  of  the  hearth.  In  the  original 
Paper  the  arrangement,  used  for  a  three-phase  supply,  which  m- 
volves  tjie  use  of  three  single-phase  transfomiers  with  primaries 
delta-connected,  is  described  in  detail.  The  four-phase  five-wire 
system  must  be  so  arranged  that  the  current  through  the  hearth  will 
be  a  minimum,  and  this  can  be  taken  as  the  current  in  one  phase, 
so  that  when  starting  the  furnace  one  full  arc  can  be  struck  inde- 
pendently of  the  other  three  upper  electrodes. 

An  electric  furnace  is  frequently  subjected  to  abnormal  condi- 
tions. As  far  as  the  electrodes  are  concerned,  the  worst  condition 
is  when  one  arc  breaks,  as  is  so  often  the  case.  The  author  shows 
that  though  the  primary  system  may  not  be  balanced  under  this 
condition,  it  is  quite  tolerable.  Another  extreme  case  is  when 
one  of  the  transformers  has,  for  some  reason,  to  be  disconnected ; 
but  even  here  satisfactory  conditions  are  secured 

Energy  dissipated  in  the  hearth  is  so  much  loss,  and  it  is  therefore 
important  to  reduce  both  the  voltage  drop  and  the  neutral  current 
to  a  minimum.  In  this  four-pha.se  .system  the  volume  of  current 
through  the  hearth  is  about  one-quarter  the  arithmetical  sum  of 
that  in  the  whole  of  the  electrodes.  In  the  small  two-arc  furnace 
the  current  density  is  about  3  amjK-res  {)er  sq.  inch  ;  hut  on  the 
four-phase  furnace  it  is  only  1  ampere  per  sq.  inch,  so  that  the  drop 


in  voltage  is  less  than  1  volt,  and  the  loss  of  energy  m  the  hearth 
with  this  system  does  not  exceed  0-3  per  cent. 

Among  the  first  considerations  in  any  proposal  for  installing 
electric  furnaces  are  the  available  electric  power  and  the  price  at 
which  it  can  be  obtained.  Fig.  3  shows  the  capacities  of  transformers 
which  must  be  supplied  for  given  sizes  of  furnaces.  The  capac-ity 
of  the  transformer  required  per  ton  decreases  as  the  size  of  the 
furnace  increases,  because  the  radiation  losses  are  proix)rtionately 
greater  in  the  smaller  furnaces  ;  also,  the  consumption  of  current 
per  ton  decreases  as  the  size  of  furnace  increases.  On  a  well-de 
signed  furnace  the  power  factor  is  in  the  neighbourhood  of  0-8,  but 
it  is  necessary  to  have  a  large  reactance,  say,  10  per  cent,  or  12  per 
cent.,  in  the  system  to  choke  the  unavoidable  fluctuations  of  current 
in  the  arc.  The  most  severe  trial  to  which  the  plant  can  be  put  is 
when  it  is  required  to  melt  rough  cold  scrap,  and  when  working  on 
this  duty  momentary  overloads  of  from  50  per  cent,  to  70  per  cent, 
may  occur,  so  that  the  transformers  must  be  designed  for  such  an 
emergency.  The  load  factor  on  a  single  furnace  workhig  night  and 
day  is  about  35  per  cent.,  but  when  working  two  furnaces  it  is  50 
per  cent.,  which  compares  favourably  with  other  loads  on  electric 
generatmg  stations.  It  is  milikely  that  there  will  be  much  decrease 
in  the  consumption  of  current  in  the  steel  furnace  of  the  future,  since 
the  thermal  efficiency  of  a  modem  plant  is  about  65  per  cent.  Im- 
provements will  rather  tend  toward  mechanical  reliability  and  more 
durable  refractories,  especially  for  the  roof.  The  electric  furnace  is 
practically  always  lined  with  a  basic  hearth,  which  shows  it  up  to 
greater  advantage  in  sulphurising.  The  average  life  of  the  roof  is 
100  heats,  melting  and  refining,  or  about  400  working  hours.  During 
the  war,  Avhen  the  cost  of  refractories  ^vas 
abnormally  high,  it  was  found  that  the  average  total 
refractories,  including  periodic  relining,  amounted  to 
less  than  8s.  jjer  ton  of  metal  melted  and  refined. 
Electrodes. 
One  of  the  most  important  items  m  the  cost 
of  running  an  electric  furnace  is  that  of  electrodes, 
both  because  of  their  initial  cost  and  the  time 
lost  in  renewmg  them.  In  the  reduction  furnace 
the  electrodes  are  embedded  in  the  loose  material. 
They  are  not  regulated  as  in  the  steel  furnace, 
but  are  simply  pushed  dowTi  everj^  two  or  three 
days  as  they  burn  away.  Xow,  on  a  4,000  n.r. 
furnace,  with  electrodes  28  in.  in  diameter  em- 
bedded, say,  6  m.,  the  area  exposed  to  the 
material  is  about  1.000  sq.  inches.  When  passu. g 
20,000  amperes  the  drop  between  an  electrode 
and  the  material  is  about  20  volts,  that  is,  the 
contact  resistance  is  equal  to  0001  ohm.  Since, 
in  the  reduction  furnace,  it  is  desirable  to  have 
as  great  a  voltage  drop  between  the  electrodes 
as  possible,  in  order  to  get  sufficient  energy 
into  the  furnace,  and  as  the  distance  between 
them  cannot  be  increased  conveniently,  the  only 
way  to  increase  the  voltage  is  to  increase 
the  drop  between  the  electrode  and  the  ma- 
terial ;  and  to  do  this  we  must  decrease  the  con- 
tact surface,  that  is,  the  size  of  the  .electrode.  Wc 
therefore  require  an  electrode  M-hich  has  a  greater 
conductivity  than  the  carbon  electrodes  now  beiiig 
used.  With  carbon  electrodes,  when  working  at  40  amperes  jxt 
sq.  inch  on  the  large  28-in.  size,  we  have  a  voltage  drop  at  each 
electrode  of  20  ^olts,  and  about  40  volts  in  the  resistance  of  tlu 
intermediate  material,  giving  a  total  drop  of  80  volts.  If  we  had 
an  electrode  which  would  \vork  at  120  amperes  per  sq.  inch,  the 
diameters  would  only  be  about  16  in.,  and  the  contact  area  about 
500  sq.  in.,  so  that  the  electrode  contact  drop  would  be  40  voltS; 
giving  a  total  drop  between  the  electrodes  of  120  volts.  This  would 
mean  that,  for  the  same  size  of  electrodes  and  the  same  current, 
there  would  be  50  per  cent,  more  energy  delivered  to  the  furnace. 
Graphite  electrodes  will  work  at  a  density  of  120  amperes  p^r  sq. 
inch,  but,  unfortunately,  they  have  not  Vieen  made,  wyt  to  the  present, 
more  than  12  in.  in  diameter.  Klectric  reduction  fumaco  builder-; 
arc,  therefore,  waituig  for  the  graphite  electrode  manufacturers  to 
turn  out  much  larger  electrodes. 

The  skin  effect  on  the  large  carbon  electrodes  is  detrimental  and 
would  be  reduced  with  the  smaller  graphites.  Also,  graphite  elec- 
trodes will  allow  of  smaller  holes  m  the  roof.  However,  the  thermal 
conductivity  of  graphite  is  five  or  six  times  that  of  amorphous 
carbon,  whereas  it  has  only  three  times  the  electric  conductivity, 
so  that  tho  drainage  of  heat  from  the  furnace  by  graphite  is  twice 
that  by  carbon  for  the  same  current -carrying  capacity.  In  steel 
furnaces,  where  the  resistance  is  simply  the  single  arc,  the  surface 
is  of  no  importance  ;  the  determining  factor  is  the  cost  of  electrodes 
per  ton  of  steel. 
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Electric  Welding:  Its  Theory,  Practice,  Application 

and  Economics.* 

By     H.     S.     iMARQlANI). 

{Contimicd  from  page  J  HO  ) 

Siimnwn/  ~]n  this  article  tlir  aiitlinr  concludes  his  description  of   various    methods  of,  i)reparinj    welds  and  pives  some  further 
illustrations  of  various  kinds  of  «c.rk  that  is  now  undertaken.      He  then  pt.-,M.s  on  to  ths  economies  effected  by  machine  welding,  and 

to  the  testing  and  strength  of  electric  welds. 


Machine  '\\'eldinc5. 

In  eli'ctric  .ire  weldinf;,  as  in  resistance  welding,  machines 

are  only  adaptable  for  standardised  operations  and  repetition 

work.     When  a  welder  is  trained  and  reaches  a  state  of  pro- 

lieiencv  in  are  welding,  operations  on  sU-ndard  work  tends  to 


together  of  the  two  hemi.sj)h''res  of  the  II.  11  Ilines.  Fig.s.  80 
and  81  show  these  machines  designed  for  the  above  processes. 
A  detailed  description  of  the  machines  has  been  published  in  the 
'■  Jlinihtry  of  Munitions  Journal  '"  for  October,  1917,  and 
therefore  it  is  not  thouglit  necessary  to  repeat  the  description. 


become  mechanical;  Welding  machines  at  tliis  stage  Ciui  take 
po.sse.ssion  of  the  work,  atid  supplement  the  welder,  and  release 
hand  labour  for  work  that  cannot  be  eflected  by  machines. 

Macliinc  welding  has  the  following  aih'antages  over  hand 
welding  : — 

1.  Unskilled  labotir  can  be  quickly  tauglit  to  operate  the 
machines  efficiently,  and  here  female  laljour  can  be  emjiloyed. 

2.  The  finished  weld  is  more  reguhir  in  a]ipeiirance. 

•3.  The  honiogi^neity  of  th(^  weld  is  more  certuin  and  iiiilfuvni 
than  with  hand  labour. 

The    author    recently    inspected    a    number    of    im])id\ed 

inachines  designed  and  nuule  by  Messrs.  TwcMHlales  &  Smidiey. 

in  operation  at  their  works,     the  machines  have  been  e.xten- 

sively  employed  on  welding  aerial  torpedoes  and  for  wehling 

•  All  rghts  reserved. 


l-'ic.     ^  1 

Sullic"  it  to  say  thai  witji  thv-.-  machines  as  a  basis,  it  is  easy 
to  see  that  a  machine  could  li'  d-signed  to  carry  out  many 
standard  operations. 

iOcoxoMiES  01"  MArin.\i>:  \\'i':i.ni\o. 

Tables  1.,  11.  and  III.  show  the  sjieeds  of  welding  and  the 
cost  per  foot  of  weld,  including  time,  ))ower  and  electrodes. 
The  costs  given  in  the  table  are  all  calculated  on  the  lengtli  of 
weld,  including  all  factors  of  operation. 

On  examination  of  these  tables  it  will  be  fo\ind  that  :  — 

I.  JIachine  welding  is  slower  than  hand  welding. 

■J.  The,  cost  jier  foot  is  appro.ximately  the  same  for  each 
method  of  welding  on  similar  material. 

.Vs  we  have  already  stated,  machine  wielding  is  more  regular 
in  ai)p(>arancc  than  hand  welding.  Numerous  tests  where 
liN'draulir  piessiue  could  be  ajiplied  prove  that  the  percentage 
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of  leak.s  in  the  case  of  machine  welds  were  considerably  k^ss 
than  when  hand  welded. 

However,  contrasted  against  these  advantages  't  will  be 
seen  that,  although  in  the  case  of  machitic  welding  the  cost  per 
foot  of  weld  almost  equals  that  of  hand  welding,  in  the  latter 
case  the  number  of  feet  w-elded  per  hour  is  very  much  greater, 
consequently,  in  the  former  cases  the  number  of  feet  of  elec- 
trode deposited  per  hour  is  less,  the  power  consumed  is  less, 
and  the  total  cost  jier  hour  is  less.  Thus,  the  output  per  hour 
in  the  former  case  is  considerably  less  than  with  hand  welding. 

Nevertheless,  it  is  quite  within  the  range  of  jjossibility  that 
the  machines  coidd  be  speeded  up  in  several  directions,  and 
still  turn  out  reliable  work. 

TeSTTNG  and  STREXtiTH  OF  WeLDS. 

The  question  is  sometimes  asked,  Can  welding  be  correctly 
tested  to  give  results  of  any  practical  value  to  an  engineer  ? 

The  subject  is  a  very  broad  and  complex  one.  In  the  great 
majority  of  cases  where  welding  is  performed,  the  line  of  weld 
cannot  be  tested,  and  consequently  there  always  remains  the 
element  of  chance  whether  the  repair  is  efficient,  and  will  stand 
up  to  its  work  or  fail  immediately  work  is  put  upon  it,  or  give 
out  after  a  short  working  endurance. 

For  this  very  reason  engineers  in  the  past  have  been,  and, 
indeed,  a  large  number  to-day  are,  suspicious  of  welding  when 
the  result  of  a  failure  would  entail  serious  or  costly  conse- 
quences. 

This  attitude  is  not  surprising  when  it  is  considered  that  the 
jiast  record  of  the  ajaplication  of  welding,  taking  all  methods 
into  account,  has  been  anything  but  reassuring.  Moreover, 
the  technique  and  science  of  welding  has  been,  and  in  the  majo- 
rity of  cases  even  to-day  is,  little  understood. 

In  the  case  of  gas  welding  and  smith's  welding,  the  army  of 
so-called  experts  has  grown  to  a  surprising  figure,  yet  out  of 
this  huge  number  of  professional  welders  in  this  country  the 


writer  could  not  pick  out  1  per  cent,  who  could  prove  that  they 
w'cre  really  <!xperts  and  understood  tlioroughly  the  technique  of 
their  profession. 

Klectric  arc  welding  suffers  much  in  the  same  way,  but  has 
the  additional  guarantee  of  average  efficiency  in  that  the 
equii>u\cnt  is  far  too  expensive  in  first  cost  and  maintenance 
for  the  individual  craftsman  to  set  up  on  his  own,  and  hence 
arc  welding  is  mostly  carried  out  by  a  company  and  under  the 
supervision  of  trained  engineers. 

Nevertheless,  even  u.ncler  these  conditions,  it  is  seldom  found 
that  the  o])erators  are  fully  trained  and  periodically  tested  to 
ensure  that  their  work  is  uniform  and  of  the  highest  quality. 

The  process  of  arc  welding,  given  well-designed  machinery, 
pure  materials  and  expert  training,  is  to  a  very  great  extent  a 
more  mechanical  and  fool-proof  operation  than  either  of  its 
contemporary  systems,  yet  the  influence  of  the  human  clement 
is  clearly  shown  from  results  in  Table  IV.  Each  of  the  welds 
was  carried  out  by  different  operators,  but  as  exactly  as 
possible  under  equal  conditions  of  working. 

The  operators  who  made  the  above  welds  were  considered 
good  welders,  though  the  results  of  the  test  pieces  were  any- 
thing but  satisfactory  except  No.  XL,  which  broke  beyond  the 
line  of  wehl. 

Tables  V.  and  VI.  show  what  can  be  obtained  by  arc  welding, 
and  are  not  record  results,  being  average  results  obtained  by 
operators  in  the  writer's  firm,  and  which  form  a  standard  of 
proficiency.  No  operator  is  allowed  to  touch  important  work 
until  he  can  maintain  this  standard  of  competency. 

Thirty-one  specimens  were  cut  off  the  same  plate,  and  30 
cut  into  two  equal  halves,  each  9  in.  long,  scarfed  and  welded 
by  the  metallic  arc  process.  The  imwelded  specimen  was 
tested  against  the  welded  sjjecimens.  The  results  for  the 
carbon  welds  were  obtained  in  the  same  manner.  The  30 
welded  specimens  in  each  case  were  divided  into  two  lots  of  15, 
the  better  results  in  one  lot,  and  the  poorest  results  in  the  other 


Table  I.- — Speed  of  Welding  for  Different  Thicknesses  of  Metal. 


Method  of 
welding. 


Form  of 
joint. 


Thickness 
of  plate. 


Energy  consumed. 


Volts. 


Machine     Butt  straight     . 

Machine     Butt  circular.... 

Hand    Butt  straight     . 

Hand    ,  Butt  circular.... 

Hand  1st  layer  V.  straight 

Hand  1st  layer  ,  V.  cireuiar    

V.  straight  and 
Hand  2nd  layer 1        circular    


0-120 
0-120 
01 20 
01 20 
0-315 
0-315 

0-315 


100/110 
100/110 
100/110 
100/110 
100/110 
100/110 

100/110 


Amps. 


50/60 
50/60 
90/95 
90/95 
100/110 
100/110 

130/140 


Speed  of  welding, 
feet  i)er  hour. 


Size         Length 
S.W.G.    consumed. 


25-30 
15-90 
57-50 
36-40 
55-00 
40-60 

12-25 


42-1  ft. 
37-5  ft, 
90-0  ft, 
51-3  ft. 
80-0  ft, 
51-2  ft. 

33-0  ft. 


Feet  of  electrode 

deposited. 
Per  ft.  of  Weill 


1-65 
2-3H 
1  •.->6 
1-42 
1-45 
l-2(t 

2-69 


See  Paper,  "  Notes  on  Electric  Welding,"  by  E,  Tweedale,  Manchester,  October,  1917.     /See  Section  of  these  Articles  on  Comparative  Costs. 
Table  II- — Piecework  Price  Paid  for  Welding,  Approximate  Time  taken  and  Cost  of  Electrodes. 


Method  of 
welding. 

Form  of 
joint. 

Thickness 
of  plate. 

Size  of 
electrode. 

Length  and  form 
of  weld. 

Piecework 
price. 

Appro  X. 
time. 

Length  of     • 
electrode  consumed. 

Price  per  foot 
of  electrode. 

Butt  

Butt 

0-120 
0120 
0-120 
0-120 
0-315 
0-315 
0-315 

No.  12S. W.G.I   11-5  straight 

No.  12S. W.G.I   25-5  circular    .... 

l-5d. 
2-Od. 
l-2d. 
2-5d. 
l-5d, 
2-.5d. 
1.3d. 

2-25  min. 

8  min. 

1  min. 
3-5  min. 
1  -5  min. 
3-5  min. 
30  min. 

19" 
60" 
18' 
36" 
24" 
36" 
198" 

l-27.5d. 

1-27.5.1, 

Hand    

Hand    

Butt  

Butt  

V.  1st  layer... 
V.  Istla'yer... 
V,  2nd  layer 

No.  12  S.W.G. 
No.  12  S.W.G. 
No.  10S.W.G. 
No.  10  S.W.G. 
No.   8  S.W.G. 

ll-5.stniiglit 

25-5  circular    

16-5  straight 

28-5  circular    

73-5  straight  and 
circular 

l-27.'-.d, 
l-27,5d. 

Hand    

Hand    

l-.Wld. 
1-5S1(I, 

Hand    

2-193(1. 

j=j 

Table  III.— Fee/  of  Weld  per 

Unit  of  Power  and  Approximate  Cost  Based  on 

Tables  Noa.  1  and  2, 

J 

Method  of 

Size  of 
electrode. 

Kilowatt 
hours. 

No.  of  feet 
welded. 

Cost  at,  say.  Id, 
per  unit. 

Welder's 
wages. 

Cost  of 
electrodes. 

Total  cost. 

welding. 

Per 

hour.      Per  ft.  of  weld. 

Hand    

Hand    

Hand    

Machine*   

No.  12.  S.W.G. 
No.  10  S.W.G. 

Ist  layer. 
No.  8  SiW.G. 

2nd  layer 
No.  12  S."W.G. 
No.  12  S.W.G. 

9-660 
11-025 

14-175 

5-775 
5-775 

.57 -.50 
.  55-00 

12-25 

25-50 
15-90 

9'li()0il, 
ll-02.-)d. 

14-175d. 

5-775d. 
5-775d, 

s.     d. 

r,    (1 

5     (1 

3     4 
1     3 

s.      d. 
'.)     (i 
10      (i 

6     0 

4     5 
3  11 

Hi 
1(1 

9 

8 
5 

d. 
4 
5 

4 

3 

8 

3-4(1. 

3-58(1.  j 

9-18,1,  j '-■''"' 

3-.5d. 
4.3(1. 

Does  not  include  Power  for  Machine, 


See  Section  on  Comparative  Costs  in  these  Articles. 
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lot.  The  average  result  was  then  taken  of  each  15,  and  re- 
corded as  the  extreme  latitude  which  would  be  allowed  to  a 
welder  as  a  proof  of  his  proficiency. 

Before  proceeding  further  with  the  question  of  testing  of 
welds  it  will,  perhaps,  be  advisable  to  briefly  enumerate  thi^ 
principal  defects  to  which  a  weld  is  usually  prone. 

Penetration. — One  of  the  most  prevalent  defects  is  that  of 
lack  of  penetration.  This  occurs  in  all  classes  of  welds,  and  is 
usually  caused  by  trying  to  weld  with  insufficient  power  behind 
the  arc,  by  using  too  low  a  current  density  to  properly  fuse 
together  the  added  electrode  or  filling  metal  and  the  work. 
On  the  other  hand,  it  ma)^  be  the  result  of  not  keeping  the 
electrode  (metallic)  down  to  the  work  and  allowing  the  metal 
to  be  deposited  in  granular  form,  which  will  cover  portions  of 
the  work  which  is  not  at  a  fusion  point. 

The  result  is  twofold.  The  strength  of  the  weld  is  very 
considerably  reduced  and  that  portion  of  the  work  not  pro- 
perly welded  constitutes  a  vulnerable  point  at  which  the  weld 
will  first  commence  to  tear,  and  will  cpiickly  extend.  Again, 
the  bending  and  fatigue  resisting  properties  of  the  welded  joint 
will  fall  to  a  low  figure. 

These  defects  can  be  avoided  b}'  choosing  the  correct  size 
of  electrode  or  diameter  of  filling  rod,  regiUating  the  current 
density  to  suit  the  electrode  and  the  work  according  to  the 
heat  conductivity  of  the  work  being  welded  as  explained  in  a 
previous  section,  and  keeping  the  end  of  the  electrode  just  in 
the  molten  surface  and  feeding  down  at  a  uniform  rate. 

Adhesion. — The  defect  of  adhesion  is  generally  produced  by 
welding  with  too  low  a  current  density,  or  a  too  heavy  elec- 
trode for  the  section  of  the  metal  in  the  pieces  being  joined. 
The  former  case  deposits  the  metal  in  a  too  vicious  form,  with 
the  result  that  slag  or  foreign  matter  present  cannot  rise  to  the 


Table  IV.—Mild  Steel  Specimens  Welded  with  No.  10  S.W.G. 
Electrode.     90  Amperes.     60  Volts. 

Gauge 

Mark  on  specimen  

Un-welded 

XI 

X2 

X3 

X4 

X5 

Dimensions  in  inches  ... 
Yield.     Tons  per  sq.  in. 
Max.  load  per  sq.  inch  . 
Elongation  per  cent.   ... 

1-482 
15-52 
25-44 
32-5 

0-706 
l«-700 
26-400 

1-1 
15-5 
21-3 

4-9 

1-09 
17-02 
19-68 

3-25 

1-17 
14-75 
18-75 

3-60 

1-19 
14-28 
16-70 

2-50 

Table  Y.— Mechanical  Tests  on  Boiler  Steel  PlntesW elded  by  the  Metallic 
Arc  Process. 

Mark  on  specimen Unwelded 

0 

(■■) 

Original  dimensions  on  line  J 
of  weld                                  1 

Original    cross-section    where 

(A)  2-0x0-51 

(B)  2-0x0-51 
(0)2-0x0-51 

1-02 

16-80 
16-47 

27-71 
27-17 
46-30 
2-52 
30-05 

2-05X0-511 
2-00x0-565 
2-01  xO-510 

110 

20-45 
18-61 

28-375 
25-795 
15-03 
1-74 
18-40 

2-05X0-5111 
2-05x0-5411 
2-01x0-516 

110 

Yield- 

Stress  tons  per  sq.  inch  .... 
Maximum  load — 

32-549 

Stress  tons  per  sq.  inch  

Contraction  of  area,  per  cent. 

29-59 
51  -C 
2-13 

„      p.c.  in  original  length 

24-60 

Table  VI. — Mechanical  Tests  on  Mild  Steel  Specimens  Welded  by  the 
'  Bemirdos  Arc  Process. 


Mark  on  specimen Unwelded    I  X 


.Original  dimensions  on  line  J 
•4^  of  weld  I 

IRjginal    cross-section    where 

'fracture  occurred 

Yield- 
Total  load,  tons 

Stress,  tons  per  sq.  inch    ... 

Ma.ximum  load — 

Total,  tons 

Stress,  tons  per  sq.  inch    ... 

Contraction  of  area,  per  cent. 

Elongation  on  8  in 

,.       p.c.  in  original  length 


XX 


(A)2-9x0-509 
(B)2-9x0-511 
(0)2-9x0-511 

1-482 

23-00 
15-52 


37 -70 
25-44 
29-76 
2-00 
31  25 


2-02x0-50 
2-03x0-54 
2-03x0-51 


■02 


21-4.'. 
lO-liS 
12  00 
0-276 
4-15 


I  2-01x0-51 
12-00x0-565 
2-01  X0-.51 


15-SO 

i:!-'.is 

2:f-70 
2i-o:i 

12-7.i 
0-4ol 
7-00 


surface  as  the  weld  proceeds,  and  consequently  gets  imprisoned 
in  the  molten  bath. 

Even  if  the  current  density  is  correctly  chosen,  adhesion 
may  be  caused  by  careless  workmanship  by  building  up  the 
weld  too  quickly,  and  by  failure  to  keep  the  bath  f)f  nu'tal  in 
the  weld  perfectly  free  from  dirt  and  slag. 

Gas  Bubbles. 
We  have  already  warned  the  would-be  welder  against 
troubles  likely  to  accrue  through  the  absorption  of  gas  in  a 
weld.  Molten  metal  at  the  welding  temperature  readily 
absorks  gas,  and  hence  the  welder  must  be  most  careful  to 
protect  his  bath  of  metal  from  the  surrounding  air  and  from 
gases  formed  during  the  process  of  welding.  The  point  of  the 
electrode  should  be  kept  well  down  to  the  molten  metal,  and 
fed  in  at  a  uniform  and  continuous  rate.  Each  time  the  arc  is 
broken  and  restruck,  a  bubble  of  gas  tends  to  form,  and  during 
the  interval  of  stoppage  gas  is  liable  to  be  absorbed  by  the 
hot  metal,  unless  well  protected,  and  tends  to  escape  during  the 
process  of  solidification,  but  often  becomes  trapped,  due  to  the 
fact  that- the  top  layers  solidify  first. 

Air  bubbles  in  a  weld  very  considerably  aiiect  the  ultimate 
strength  of  the  weld  and  its  power  to  resist  fatigue  and  vibra- 
tion. 

The  finish  of  a  weld  is  a  very  fair  guide  to  determining  an 
operator's  skill  without  actually  testing  his  work  ;  for  if  the 
finish  of  his  work  is  good,  then  very  probably  the  interior  is 
likewise.  There  are  welds  which  are  insufficiently  filled.  The 
added  metal  has  not  penetrated  right  through  if  it  is  a  V-eed 
joint  or  a  fracture  ;  consequently  the  section  of  effective  metal 
at  the  line  of  weld  is  less  than  the  original  section,  with  result- 
ing decrease  in  strength. 

Welds  are  sometimes  hollow,  or  have  valleys  and  peaks  ; 
this  is  generally  the  result  of  using  too  high  a  current  density 
and  the  bath  of  molten  metal  has  been  too  mobile. 

A  neat  finish  of  a  weld  can  be  usually  obtained  by  the 
judicious  use  of  a  light  hammer  while  the  metal  is  still  at  a  red 
heat  ;  but  hammermg  shoidd  never  be  applied  once  the  metal 
has  cooled  below  a  dull  red  heat. 

In  the  case  of  copper  and  certain  of  its  alloys,  this  latter 
precaution  need  not  necessarily  apply. 

It  is  a  good  practice  to  briskly  hammer  up  the  weld  as  it  pro- 
ceeds. This  is  a  most  effective  treatment,  it  increases  the 
fatigue  resisting  properties  of  the  material  and  gives  the  metal 
a  more  fibrous  nature  and  consequently  increases  its  tenacity. 
However,  it  has  the  effect  on  metal  at  a  black  heat  of  causing 
brittleness. 

If  resort  is  had  to  annealing  to  relieve  possible  internal 
strains  set  up  during  welding,  it  is  worth  noting  that  reheating 
above  8(X)°F.  has  a  detrimental  effect. 

Now,  one  must  bear  in  mind  that  the  majority  of  the  defects 
which  we  have  outlined  are  hidden  in  the  body  of  the  weld, 
iind  the  welder  himself  is  often  ignorant  of  their  ]>resence. 
The  operator  therefore  reiiuires  to  know  whetln-r  his  welds  are 
good,  bad  or  indifferent,  so  that  he  can  estimate  his  attempts, 
correct  his  faidts,  and  gradually  train  himself  up  to  the  high 
state  of  efficiency  which  it  is  po.ssible  to  obtain  with  the  electric 
arc  process. 

In  practice,  of  course,  it  is  not  usual,  or,  indeed,  even  prac- 
ticable, to  break  the  joint  in  order  to  measure  its  .strength  or 
examine  its  internal  constitutitm  and  ap])earance.  However, 
the  welder  can  carry  out  trials  on  similar  metals  to  those  he  has 
to  work  on,  and  sTibmit  these  test  pieces  to  the  various  tests. 
(Tohe  continued.) 


Revision  of  Specifications  for    Overhead  Systems.— We 

notice  that  the  National  Electric  Light  Association  in  the 
I'nited  States  contemplates  the  revision  of  its  specifications 
bearing  on  overhead  lines  during  the  present  year,  and  has  sent 
out  a  request  for  suggestions  and  co-operation.  The  matter 
is  of  timely  interest  in  view  of  the  probable  extension  of  such 
system.s  in  this  country. 


220 


THE 'ELECTRICIAN. 


Adgupt  20,  1919. 


Contacts   and    Contact    Material.' 


By   II.    VON  F 

It  is  very  important  with  the  contacts  on  relays  that  the  contact 
should  1)0  good  ;  in  fact,  any  contact  that  is  used  for  testing  or  con- 
troUint;  puqviscs.  iu  cases  where  the  cuiTent  and  voltafje  are  rela- 
tively low,  must  he  very  certain,  if  any  reliance  is  to  lie  placed  on  the 
residts.  Platinum  is  midoubtedly  the  best  metal,  since  it  never 
oxidises  under  chemical  or  electrical  action  :  it  is,  moreover,  suffi- 
ciently hard,  and  has  a  very  high  melting  point.  Yet,  in  spite  of  the 
use  of  platinum,  there  are  a  good  many  complaints  about  the  un- 
certainty of  contacts.  The  principal  causes  of  this  seem  to  be  that 
the  contacts  get  dirty  and  dusty,  tliat  the  contacts  get  burnt  away, 
or  that  the  contacts  stick  together.  It  is  possible  with  great  care 
to  keep  the  contacts  clean,  and  somethiiig  can  be  done  by  shaping 
them  properly.  If  one  contact  is  below  the  other,  the  lower  one 
should  preferably  be  sharply  pointed,  so  that  dust  does  not  tend  to 
collect  on  it.  If  sparking  can  be  prevented  the  contacts  ought  not 
to  bum  or  stick.  The  spark  can  be  entirely  suppressed  by  placing 
a  suitable  resistance-capacity  in  parallel  with  the  spark-gap,  always 
provided  that  the  contact  is  made  under  constant  conditions — i.e., 
that  the  current,  voltage  and  rate  of  vibration  (with  vibrating  con- 
tacts) remain  fixed.  If  these  thuigs  are  not  constant,  then  it  is  only 
possible  to  suppress  the  spark  for  some  value  of  them,  which  would 
presumably  be  the  mean  between  the  extremes.  It  would,  therefore, 
in  the  latter  case  depend  on  the  conditions  as  to  the  rate  at  which 
the  contacts  would  bum  away,  and  a  certaui  amount  of  supervision 


A -Relay  Open. 


^^« 

% 


B-Contacts  Closed. 


LEISCHBKIN. 

the  instants  of  closing  and  opening  the  contacts.  In  ]iosition  B 
the  armature  is  attracted,  and  the  spiings  a  and  b  make  contact 
with  one  another.  In  the  position  C  the  armature  is  shown  to  be 
fully  attracted.  Here  can  be  seen  the  motion  of  the  nibbing  con- 
tact. The  lower  contact  is  noticed  to  pass  across  the  face  of  the 
upper  contact  from  left  to  right  as  the  pressure  between  the  contacts 
increases.  The  essential  point  to  notice  is  that  the  pomt  of  contact 
slides,  as  it  were.  In  this  way  the  small  sharp  points  tend  to  grind 
themselves  away,  and  small  particles  of  dust  are  removed,  which 
would  otherwise  tend  to  form  a  good  dielectric.  And  yet  it  has  been 
foimd  by  experiment  that,  though  the  track  of  frictional  contact  is 
relatively  short,  it  produces  excellent  results. 

In  spite  of  such  devices,  it  will  never  be  possible  entirely  to  prevent 
the  sticking  of  contacts.  For  years  countless  attempts  have  been 
made  to  improve  contacts,  and  substitutes  for  an  expensive  material 
like  platinum  are  much  to  be  desired.  And  this  last  point  is  more 
than  ever  important  nowadays,  when  substitutes  of  all  kinds  have 
become  necessary.  The  author  has  lately  conducted  a  number  of 
tests  with  tungsten,  and  has  found  that  it  makes  a  verj'  reasonably 
good  substitute  for  platmum,  though  it  can  hardly  be  regarded  as 
perfect.  Tungsten  has  very  peculiar  projierties,  being  very  brittle 
at  ordinary  temperatures,  and  yet  capable  of  being  worked  under 
the  hammer  at  a  red  heat.  At  ordinarv'  temperatures  it  is  not 
attacked  either  by  acids  or  gases.  In  Fig.  2  there  is  shown  another 
kmd  of  rubbing  contact  in  connection  with  a  vibratory  movement. 
The  experiments  with  tmigsten  were  undertaken  because  it  was 
found  that  if  contacts,  as  shown  in  Fig.  2,  were  made  of  platinum, 
there  was  an  occasional  tendency  for  them  to  w  eld  together,  and  in 
the  case  under  consideratioii  it  was  essential  that  the  contacts  should 
work  steadily  over  continuous  periods.  The  current  passing  through 
the  contacts  varied  from  0-5  to  10  amperes  ;  there  were  about  20 
vibratory  contacts  per  second.  A  condenser  and  resistance  were 
placed  in  parallel  with  the  spark-gap,  and  the  spark  was  thus  sup- 
pressed as  far  as  possible  ;  but  in  consequence  of  the  variation  of 
the  current  it  was  not  possible  to  suppress  the  spark  entirely.     At 


C  -  Further  Movement  of  Contacts. 
Fir..    1. 


Contact  b     Contact  a 


Fio.  :?. — Tungsten  with 
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would  be  necessary-  from  time  to  time.  A  much  more  inisatisfactory 
state  of  affairs  arises  when  the  contac^ts  stick  together  by  fusion  or 
othenvLse.  This  may  arise  in  th(^  following  way  :  The  spark  on 
opening  the  contact  causes  a  sharp  jxiint  to  form  on  one  of  the  con- 
tacts ;  the  next  passage  of  the  current  thi-ough  the  contacts  produces 
such  a  current-density  in  this  sharj)  point  that  a  certain  local  heating 
takes  place,  sufficient  to  fuse  it  and  to  weld  the  contacts  together 
at  the  [Kjint  where  they  touch  one  another.  The  contacts  then 
refuse  to  open  in  consetiuencc  of  this  welding  together.  No  certain 
method  of  avoiding  this  has  yet  be*n  tILscovered,  but  the  number 
of  cases  in  which  this  ari,scs  can  be  notably  decreased  by  using 
rubbing  contacts.  The  effect  of  dust  on  the  contacts  can  also  be 
neutralised  to  some  extent  in  the  same  way. 

A  few  characteristic  devices  of  this  kind  may  be  mentioned.  In 
Fig.  1  is  shown  a  contact  of  the  kind  much  used  in  connection  with 
tele])hone  installations.  In  the  position  .1  the  contact  is  open.  The 
spring  b  is  shown  to  be  slightly  stiffened  on  the  left-haiul  side  by  a 
seconti  spring,  which  covers  the  lower  one  to  aljout  half  its  length. 
The  sj)ring  b  will  therefore  tend  to  bend  at  the  end  rather  than  about 
the  |H)int  of  clamping.  The  lower  contact  a  docs  the  reverse,  and 
bends  along  its  whole  length  when  pressed  \ipward.  The  two 
contacts,  therefore,  move  according  to  different  laws,  and  there  must 
consequently  be  a  slight  tendency  towards  a  rolling  movement  at 

•  Abstract  of  an  article  in  the  *'Elektrotechni8cheZeitsehrift,"N(«.  4."i. 
lOI.S. 


first  there  wore  considerable  difficulties  about  working  the  timgstcn 
on  account  of  its  brittle  character.  Short  pencils  of  tungsten 
3  mm.  in  diameter  were  secured  in  collars,  and  used  as  contact  b  in 
Fig.  2.  The  other  contact  was  made  of  platinum.  At  the  end  of 
six  months  no  change  could  be  noticed  in  the  surface  of  the  tungsten 
contact.  The  vibrating  spring,  which  was  made  of  steel,  showed 
signs  of  discoloration  ;  this  was  evidence  of  the  existence  of  con- 
siderable temperatures.  The  construction  was  slightly  altered  in 
orilcr  to  remove  the  heat  more  easily  ;  the  discoloration  was  not 
thereafter  noticed.  After  this,  commimication  with  the  tungsten 
laboratory  at  Berlin  produced  contacts  of  the  metal  3  mm.  in  tlia- 
meter  and  0-5  mm.  thick,  welded  on  to  small  iron  cylinders,  and  it 
now  became  possible  to  make  the  contact  a  of  tmigsten  as  well. 
It  was  then  found  that  two  contacts  of  tungsten  worked  as  well  as 
the  previous  ones  of  tungsten  and  platinum,  in  spite  of  the  fact  that 
for  days  at  a  time  for  testing  purposes  the  current  was  increased 
to  three  times  its  previous  value.  A  very  marked  arc  was  fomied, 
and  yet  aft?r  long  jieriods  there  was  no  essential  change  in  thenatuie 
of  the  surfaces  of  the  contacts.  There  was  around  the  contacts  a 
slight  deposit  of  the  lower  oxides  of  tungsten,  which  formed  after  a 
time  ;  but  the  contact  sini:ircs  themselves  remained  jx-rfectly  dean. 
It  must  be  admittcl  llmt  llnse  tungsten  contacts,  welded  to  an 
iron  support,  arc  exp<risi\i  they  cost  quite  as  much  as  platinum  ; 
in  spite  of  this,  it  was  determined  to  replace  all  the  platinmn  con- 
tacts. At  the  same  time  attempts  were  made  to  weld  the  tiingslen 
directly  to  its  supiiort.     For  this  inirjiosc  the  apparatus  shown  in 
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Fig.  3  was  ased.  At  a  red  heat  tungsten  oxidises  on  the  surface. 
At  first,  therefore,  an  atmosphere  of  hydrogen  was  used  ;  later, 
carbon  monoxide  Avas  tried,  to  which  a  small  amount  of  hydrogen 
was  added.  In  this  way  contacts  0-5  mm.  thick,  and  varying  in 
diameter  from  I  ■.")  to  3  mm.,  were  welded  to  springs  of  brass,  german- 
silver  or  steel.  This  welding  requires  some  practice,  as  the  current 
must  bo  switched  off  at  the  right  instant.  Tungsten  has  a  much 
higher  fusing  point  than  the  metal  of  which  the  sprijig  is  made  ; 
the  contact  may  in  this  way  be  pre.?  ed  through  the  sprmg.  The 
contacts  carrying  the  current  must  be  of  sufficient  size  to  prevent 
any  dangerous  heating.  The  current  was  supplied  by  a  normal 
arc  lamp  transformer,   round  the   iron  core  of  which   there   were 


several  turns  of  stout  copper  wire.  The  terminal  voltage  at  the  free 
ends  of  this  auxiliary  winding  varied  from  5  to  10  volts.  The  main 
difficulty  seems  to  consist  in  this  electric  welding  ;  seeing  that  this 
can  be  overcome,  the  use  of  tungsten  contacts  may  in  many  cases 
be  regarded  as  a  substantial  improvement  on  the  use  of  platinum. 
It  may  be  mentioned  that  tungsten  is  a  poor  conductor  ;  it  ther?fore 
heats  on  the  passage  of  current  and  also  through  the  formation  of  the 
s]iark.  It  is,  therefore,  well  not  to  make  the  contact  thicker  than 
necessary.  If  heavy  currents  pass,  it  may  be  desirable  to  use  some 
sort  of  cooling  device.  The  method  of  welding  by  points  must  be 
regarded  as  a  positive  advantage,  inasmuch  as  there  is  no  difficulty 
in  deahng  with  the  smallest  contacts. 


The  Use  of  Impedance,  Capacity  and 
Resistance  Couplings  in  High-Fre- 
qaency  Amplifiers.* 

Ut  .1.  SCOTI-TAGG.\KT. 

Fig.  1  shows  a  receiving  circuit  capable  of  good  auipliiication 
and  utilising  a  pencil-line  resistance  to  couple  the  two  valves  togct  ber. 
Both  valves  are  used  as  rectifiers  and  have  leaky  condensers  in  their 
grid  circuits.  In  the  case  of  the  second  valve,  the  "  leak,"  which  is 
of  about  4  megohms  resistance,  is  of  necessity  connected  directly 
across  grid  and  filament  instead  of  across  the  grid  condenser.     The 


of  the  second  valve,  in  the  plate  circuit  of  which  the  amplified 
low-frequency  pulses  are  detected  by  the  telephones  T. 

Fig.  2  is  a  four-valve  amplifymg  circuit  of  great  efficiency.  We 
are  now  using  three  coupling  resistances,  each  of  80,000  ohms  resis- 
tance. The  arrangement  is  simply  a  development  of  the  Fig.  5 
circuit.  The  first  valve  is  adjusted  by  means  of  a  potentiometer  P 
and  a  separate  rheostat  R  to  a,  point  on  its  plate  and  grid  charac- 
teristic curve  suitable  for  pure  amplification  of  the  oscillations 
taking  place  in  the  closed  receiving  circuit. 

High-frequency  pulses  are  produced  at  the  foot  of  /^j,  and  are 
impressed  on  the  grid  of  the  second  valve.     This  valve  and  the  two 


resistance  R  is  fixed,  and  has  a  value  of  7,5,000  ohms,  which  has 
been  found  to  give  good  results.  It  consists  of  a  pencil-line  drawn 
on  ebonite.  If  convenient,  however,  it  should  preferably  be  variable 
about  that  value.  It  will  be  seen  that  only  one  high-tension  battery 
of  100  volts  and  one  lighting  accumulator  is  used  for  both  valves. 
The  telephone  receivers  are  connected  in  the  plate  circuit  of  the 
second  valve.  With  this  arrangement  oscillating  potentials  are  set 
up  across  the  resistance  R  having  a  frequency  equal  to  the  fre- 
quency of  the  incoming  signals.     At  the  same  time  there  are  corn- 


remaining  ones  act  as  high  and  low  frequency  amplifiers  and  have 
leaky  condensers  in  their  grid  circuits  for  rectification  purposes 
Since  their  functions  are  alike,  their-  filament  oiri-ents  are  controlled 
by  a  rheostat  R„  common  to  all ;  the  telephones  are  connected  in 
the  usual  way  in  the  plate  circuit  of  the  last  valve. 

A  very  interesting  and  valuable  effect  may  be  obtained  in  circuits 
of  this  type.  The  strength  of  signals  is  apjjreciably  increased  by 
producing  a  reaction  effect  from  the  plate  of  tlie  last  valve  to  the 
grid  of  the  first  one  of  the  series.     This  may  be  accomplished  by 


paratively  slow  pulsating  voltages,  due  to  the  rectifying  action  of 
the  first  valve.  The  frequency  of  these  pulses  is  equal  to  the  spark- 
frequency  of  the  transmitting  station  of  the  beat-frequency  of 
heterodyned  continuous-wave  signals,  as  the  case  may  be.  Tlie 
magnitude  of  tliis  pulsating  voltage  across  R  is  projiortional  to  the 
square  of  the  voltage  on  the  grid  of  the  valve  due  to  incoming  signals. 
At  the  foot  of  R  we  have,  therefore,  voltage  impulses  of  both 
high  and  low  frequency,  and  these  are  comntunicated  to  the  grid 

*  Extnact  from  .in  article  in  tlic  '■  Wireless  World." 


means  of  a  very  small  variable  condenser,  or  by  a  vciy  high  re- 
sistance. The  former  method  is  an  exan-.])le  of  capacity  reaction 
iiiupling  which  is  frequently  met  with  in  circuits  which  lend  to 
oscillate  of  their  own  accord.  By  increasing  the  value  of  the  su'.all 
variable  condenser  the  system  can  usually  be  made  to  ]«iss  through 
the  regenerative  stages  prior  to  the  \>a'mt  of  instability  at  which 
maintained  oscillations  establish  themselves.  The  dotted  line  in 
Fig.  2  shows  the  coimections.  A  two-way  switch  allows  for  either 
the  use  of  a  very  small  reaction  condenser  or  a  resistance  variable 
about  a  mean  value  of  10  megohms. 
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Heating   and   Cooking    Notes. 


Small  CAPACiry  Fires. 

There  is  evidently  a  growing  tendency  on  the  part  of  manu- 
facturers of  electric  heaters  to  provide  small  capacity  iin-.s  consuming 
up  to  1,000  watts,  for  use  iii  small  offices,  bedrooms,  bathrooms, 
ship's  cabins  and  the  like.  In  atitiition,  such  small  heatuig  units 
afford  a  useful  and  economical  means  of  obtaining  heat  occasionally 
in  a  local  area,  such  as  in  a  drawmg  room  for  piano  practice. 

-Messre.  Quead,  Ltd.,  have  produced  thi^e  new  patterns  of  small 
unit  iires.  Eacli  lire  consists  of  a  l-k\v.  standard  Quead  lire-l)ar 
mounted  hi  a  sheet  metal  frame.     The  tirst,  shown  in  Fig.  1,  is  the 


Fio.  1. — Quead  Fire. 


more  elaborate  and  most  pleasing  in  ajipearance  and  the  frames  are 
supplied  finished  Ijright  nickel,  copjier  and  satin  black.  An  open- 
mesh  wire  guard  i)rotects  the  elements  from  accidental  contact 
and  a  convenient  handle  contributes  toward  makiiit;  the  lire  a 
portable  device. 

The  second  fire,  shown  in  Fig.  2,  was  first  designed  to  meet  the 
requirements  of  consumers  desirmg  a  cheap  but  effective  and 
reliable  heater.  The  only  essential  difference  is  that  the  frame  is 
of  more  simple  design  anil  well  l)ut  plainly  finished  in  satin  black 
with  copper  end-bands  and  knobs.  The  selling  price  is  only  about 
two-thirds  that  of  the  lii-st  fire. 


A  Xew  Electric  Iron. 

There  is  yet  another  newcomer  to  the  field  of  mauufactuicrs  of 
heating  and  cooking  apparatus  in  the  shape  of  the  Rochdale  KIcctrIc 
Comjmny.  Ltd.  This  Hnn  have  commenced  with  a  six-ixjnud  electric 
iron,  w  liich  has  one  or  two  features  to  justify  its  entiy  as  a  com- 
petitor. Special  grinding  and  polishing  plant  has  been  installed 
to  provide  a  very  smooth  and  highly  polished  surface,  a  detail  in 


Quead  Elemest  Frame. 


finish  which  appeals  to  women  and  which  has  often  been  neglected 
by    British    manufacturers.      Dome-shajied  nuts  are  employed  to 
secure  the  cover  of  the  iron  to  the  base-  another  small  detail  which 
adds  to  the  general  api^earance  of  the  iron  and  removes  the  likelihood 
of   the   user  scratching   her   knuckles   on   a   rough   screw   thread. 
Particular  care  has  been  taken  m  designing  the  element  and  con- 
nections to  remove  any  danger  of  a  "  short  "  occurring. 
Hay  Box  ELECxrac  Cookery. 
Some  time  back  Mr.  Edwards,  of  Twickenham,  first  invented  a  , 
haj'-box  electric  cooker,  since  wliich  he  has  named  it  the  "  Quidos  " 
oven.     It  fonncd  quite  an  uiteresting  and  attra(^tive  exhibit  at  the 
recent  British  Scientific  Products  I'^.xhibition.     The  heating  element 
is  a  carbon  filament  lamp  inserted  in  a  lamp-holder  fixed  at  the 


Fio.  2. — Quead   Fire. 


Fio.  4. — "QiiiDos"  Hay    Box  Electric  Ovbx. 


The  third  fire  is  an  industrial  tyix;  heater  suitable  for  wall  mounting 
in  factories,  greenhouses,  cellars,  lifts,  &c.,  and  is  of  a  pattern  whicli 
is  l)ecomuig  more  or  less  general  for  this  class  of  apjiaratiis.  1'he 
price,  228.,  seems  verj'  rea.sonablc  in  these  days  of  high  labour  costs. 

Messrs.  Quead,  Ltd.,  are  also  producing  a  number  of  i)leasing 
designs  of  two,  three  and  four  kilowatt  radiators.  'I'he  original 
advantage  of  the  (^icad  licsign  hi  the  form  of  a  standardised  element 
frame  Is  retained  in  all  these  jiatterns.  The  elements,  comjilete  with 
switches  and  connections,  ar<;  raount(uI  on  a  metal  frame  which  can 
be  quickly  removed  from  the  main  heater  frame.  Fig.  3  shows  a 
Quead  element  frame  removed  from  the  heater. 


bottom  of  the  oven.  The  oven  itself  is  heavily  lagged  with  a  special 
heat  insulating  medium,  which  the  inventor  claims  is  quite  fireproof 
at  high  temjieratures.  The  sides  of  the  door  are  wedge-shaped, 
and  fit  into  the  front  end  of  the  oven,  the  four  sides  of  which  are 
also  wedge-sha|KHl.  A  tulie  is  inserted  in  the  top  of  the  oven  and 
can  be  used  either  as  a  ventilating  duct  or  as  a  means  of  inserting  a 
thermometer  for  tempi-rature  indication.  It  is  claimed  that  auto- 
matic eookhig  can  be  carried  out  to  a  nicety  with  this  ajiparatiis 
in  conjunction  with  thermostatic  control,  but  it  rcmains  to  be  .seen 
whether  the  average  consumer  will  have  the  jiatience  to  allow  the 
time  rcquir-d  for  ojicration  of  such  a  lightly  loaded  oven. 
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Water  Power.' 


By    ProJ.    MA(iNl'S   MACLEAN. 


It  is  little  wonder  that,  with  the  tcnniiialion  of  the  Avar,  there  has 
developed  a  niovenieut  for  the  fuller  utilisation  of  our  latent  re- 
sources. The  utilisation  of  water-jiower  is  an  instance,  of  interest 
not  only  as  an  industrial  proposition,  but  because  it  affords  a  possible 
means  of  elevating  the  national  life,  restoring  its  man  power  and 
relieving  congestion  in  large  centres.  Further,  it  has  a  bearing  on 
the  re-settlcnient  of  peoi^le  on  the  land  and  the  development  of 
agricultural  0]ierations.  The  Highlands  of  Scotland,  where  the  main 
sources  of  water-power  in  this  country  are  located,  have  for  many 
years  tieen  going  out  of  cultivation,  and  there  has  been  a  continual 
efflux  of  population  to  the  towns.  For  the  cultivation  of  local 
mdustries  to  check  this  tendency,  water-power,  and  the  distribution 
of  electricity  which  it  makes  possible,  is  of  great  importance.  Strange 
to  say,  in  spite  of  the  tiemendous  advances  m  the  use  of  power  m 
industry,  water-power  is  less  used  in  the  Highlands  to-day  than  m 
the  old  days,  when  the  north  was  entirely  ciependent  upon  this 
agency  for  driving  its  mills. 

The  report  of  the  Conjoint  Board  of  Scientific  Societies  has  shown 
how  greatly  countries  vary  in  the  completeness  with  which  they 
have  utilised  latent  water-power  resources.  Germany  heads  the  list 
with  43-4  per  cent,  of  possible  power  used,  Switzerland  follows  with 
•25-5  per  cent.,  and  the  United  States  with  24-9  per  cent.  Of  the  10 
countries  tabidatcd.  Great  Britain  comes  last,  with  only  8-3  per  cent. 
It  is  instructive  to  look  back  over  two  I'iipers  read  by  Lord  Kelvin 
(then  Sir  William  Thom.son)  m  1S52  and  1881,  in  which  he  discussed 
the  so\irces  of  natural  energy  available  to  man.  Natural  sources  of 
energy  may  be  summarised  under  the  heading  of  tides,  food,  fuel, 
wind  and  rain.  Sir  Wm.  Thomson  showed  that  the  conception  of 
building  vast  tanks  to  enclose  rain  and  enable  it  to  be  subsequently 
used  for  power  generation  is  apparently  quite  impracticable  ;  but 
the  use  of  the  water-pOAver  m  the  Highlands  stands  on  a  different 
footing,  and  Mr.  A.  Newlands,  engnieer-m-chief  to  the  Highland 
Railway,  has  furnished  me  with  various  pamphlets  and  lectures 
which  he  has  delivered  on  this  subject.  The  project  of  developing 
these  jiowei's  was  discussed  by  him  in  1914,  but  the  intervention  of 
the  war  prevented  any  consideration  being  given  to  the  claim  that 
in  the  Highlands  a  policy  of  mdustfial  development  should  be  asso- 
ciated with  the  Government's  land  policy,  and  that  funds  should  be 
available  for  the  development  of  water  possibilities  and  power  trans- 
mission. The  matter,  however,  has  smce  been  considered  by  a 
Government  Committee,  and  in  their  interim  report  nine  possible 
water  schemes  m  the  Highlands  were  considered.  It  is  regarded  as 
practicable  to  transmit  electrical  energy  from  these  various  sug- 
gested water-power  stations  to  industrial  centres,  such  as  the  Clyde 
Valley,  Edinburgh,  Glasgow,  &e.,  and  it  was  estimated  that  the  nine 
schemes  might  furnish  at  least  1,000  million  units  per  annum  within 
a  radius  of  supply  of  80-85  miles,  which  would  be  equivalent  to  a 
coal  saving  (.f  1  -85  million  tons  of  coal  per  annum. 

In  the  Highlands  such  power  might  be  used  for  many  special 
industries — saAV-milling,  meal-milling,  laundry  and  dye  works,  and 
for  the  making  of  yam  and  woollen  and  tweed  cloth,  as  well  as  for 
transport.  The  data  relative  to  these  nine  schemes  may  be  con- 
veniently assembled  as  follows  ; — 


Scheme. 

E.H.P. 

Estimated  cost.  (£) 

Group 

Total. 

Per  E.H.P. 

at 
jjowcr  house. 

A 
B 

Lochs  Laggan,  Treig  

Ericht,  Rannoch, 
&c 

38,000 

42,000 
27,000 

9,200 
7,200 
7,600 

31,000 
9,.500 
12,000 

1,742,000 

1,580,000 
1,069,000 

393,000 
315,000 
288,000 

1,133,000 
160,000 
395,000 

45-8 
37-6 

C 
D 

,,       Quoich,  Loync 

,,       Clunie  &  Monistun 

39-5 
42-8 

E 

44  0 

F 
G 

,,       Farrar    

,,       Affric  and   Mullar- 

3S'0 
36-5 

H 
L 

Kilmorack  Falls   

17-0 
32-9 

Totals  

18,3.50 

7,075.000 

3S-5av. 

might  even  be  employing  some  6,000  men.  In  ad'lition  to  trans- 
mitting power  to  industrial  centres,  local  industries  dependent  on 
cheap  power  {cr/..  calcium  carbide  or  cyananiide  manufacturc)  might 
be  established  sufficiently  near  to  the  source  of  jwwer,  and  yet  also 
in  the  vicinity  of  means  of  transport.  Their  effect  in  retarding  the 
depopulation  of  these  regions  would  be  considerable.  In  Inverness- 
shire,  m  which  most  of  the  schemes  are  located,  the  population  in 
1901  was  90,105,  and  in  1911  87,273— i.e.,  the  dimijuition  has  still 
been  proceeding.  The  rainfall  in  many  parts  of  north-west  High- 
lands is  over  5  ft.  per  annum.  Mr.  XcAvlands,  assuming  an  average 
rainfall  of  42  in.,  and  that  two-thirds  of  thLs  could  be  usefully  em- 
ployed, has  found  a  total  of  375,000  H.p.  for  a  number  of  lochs  in 
Caithness,  Sutherland,  Ross,  Inverness,  Perth  and  Argyll,  exclutling 
numerous  rivers  on  the  west  coast.  Some  discussion  has  taken  place 
regarding  the  industrial  values  of  the  chief  rivers,  the  Spey  and  the 
Bee  both  being  claimed  as  the  most  useful.  The  fonuer  is  100  miles 
long  and  falls  1,144  ft.,  the  latter  90  miles  long  falling  4,000  ft. 

Finally,  I  would  not  leave  out  of  consideration  the  use  of  wind- 
power  and  tides.  Some  150  years  ago  all  our  imjwrts  and  exports 
were  obtained  by  wind-power,  and  even  40  years  ago  the  ratio  of 
sailuig  ships  to  steamei-s  was  3:1.  It  is  still  possible  that  the  wind- 
mill may  prove  useful  as  a  supplement  to  water-power  in  hilly 
countries  and  to  coal  in  flat  districts. 

As  regards  the  tides,  a  scheme  for  the  utilisation  of  tidal  energy 
in  the  river  Severn  has  been  seriously  put  fonvard,  and  is  being 
considered  by  the  Committee  referred  to  previously.  In  general, 
schemes  for  building  reservoirs  to  receive  and  release  tidal  water 
appear  prohibitive  in  cost.  There  may  be  some  places  in  the  world 
where  it  would  be  advantageous  to  build  a  sea  wall  across  a  natural 
basin  and  to  utilise  the  energy  mvolved  in  HUmg  and  emptying  it 
through  sluices  ;  but  in  many  such  cases  it  would  probably  cost 
little  more  to  keep  the  water  out  altogether,  and  reclaim  and  make 
fertile  the  land  in  the  basin.  The  question  may,  in  fact,  resolve 
itself  u\to  an  inquiiy  whether  40  acres  or  the  100  H.P.  theoretically 
obtainable  tl.erefiom  are  the  more  valuable. 

In  the  report  of  the  Conjomt  Board  of  .Scientific  Societies  comment 
is  made  on  the  lack  of  educational  facilities  for  training  young 
engineers  in  hydro-electric  work.  I  may  mention  that  the  Royal 
Technical  College,  Glasgow",  has  an  extensive  liydraulic  plant,  and 
that  this  and  other  institutions  are  prepared  to  co-operate  in  the 
training  of  the  hydraulic  engineer.  It  would  be  too  much  to  expect 
that  there  shouki  be  available  adequate  staff  and  equipment  for  such 
instruction  on  a  large  scale  the  moment  that  the  country  awakes  to 
the  need  for  study  of  this  subject. 


While  ill  progress  the  schemes  would  afford  employment  for  a 
considerable  number  of  men,  250  on  the  smallest  and  2,500  on  the 
largest  in  the  first  year,  and  by  the  third  j'ear  the  largest  scheme  (B) 

♦Abstract  of  a  lecture  delivered  before  the  Institution  uf  KIcctiicnl 
F.ngineers  at  Aberdeen. 


Import  Reslrictioiis  and  Key 
Industries. 

We  drew  attention  in  our  issue  of  the  15th  iiisl.  to  (lie  fact  that  the 
existing  Import  Restrictions  were,  in  our  opinion,  ilkgal  and  that  it 
was  desinU)lo  to  place  the  matter  on  a  legal  ba.-iis.  The  Board  of  Tra<lr 
now  state  that  wlicn  Parliament  reassembles  in  the  autunui  legislation 
will  be  introduced  («)  for  the  protection  of  British  goods  against  dumping 
by  taking  power  to  prevent  the  sale  in  this  country  of  smiilar  goods 
beneath  their  j)rice  in  the  country  of  origin  ;  (b)  to  enable  the  Board  of 
Trade  to  check  any  flood  of  imports  {e.g..  from  Gennany)  that  might 
arise  from  a  collapse  of  exchange  so  disi)roportionate  to  costs  of  pro- 
duction in  the  country  of  origin  as  to  enable  sales  to  take  ])Iaee  here  at 
prices  altogether  below  cost  of  production  ;  and  (r)  to  deal  with  imstable 
"  Key  "  Industries.  A  limited  number  of  unstable  "  Key  "  industries 
will  be  scheduled,  the  products  of  which  will  be  prohibited  from  im- 
portation except  on  licence. 

Pending  legislation,  a  general  licence  luuler  the  Prohibition  of  Import 
Proclamations  will  be  issued  by  the  B^)ard,  having  effect  as  front  the 
1st  prox.,  and  authorising  the  importation  inUi  the  United  Kingdom  of 
all  goods,  except  those  set  out  in  a  list  issued  by  the  Board,  which  will 
l)c  treated  as  unstable  "  Key  "  industries.     In  this  list  aix-  ; — 

(1)  All  derivatives  of  coal  tar  generally  known  as  intermediate  proiluots 
ea])ablc  of  being  used  or  adapted  for  use  as  dye-stuffs,  or  of  being  modified 
or  further  nuvnufactured  into  dye-stuffs. 

(2)  Synthetic  drugs  and  perfumes  and  certain  chemicals,  aivdytical 
reagents,  and  various  tine  chemicals,  including  barium  compounds, 
cerivnu  fluoride  and  fluorides  of  other  rare  earth  metals,  molylxlie  acid 
and  its  salts,  iiliosphorous  oxides  and  halogen  compounds,  salts  of  per- 
acids  and  artificial  prroNides,  tungstic  aeid  and  its  salts,  &c. 

(3)  Alsoojitieal  silass.  including  lenses,  prisms  and  like  optical  devices; 
scientific  and  illuminating  glassware,  laboratory  porcelain,  scientilic  and 
optical  instrunu'nts,  tungsten  powder  and  ferro-tungstcn,  tlurium 
nitrate,  magnetos,  gauges,  &e. 
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Electricity    in    Chicago 
During  the  War. 

An  interesting  aiticle  by  Mr.  L.  A.  Fergu.son  appealed 
recently  in  the  "'  Electrical  Review  "  (U.S.A.)  upon  the  war 
services  rendered  by  the  Commonwealth  Edison  Company 
in  Chicago.  In  a  general  way  we  are  familiar  with  what 
ha.s  been  done  by  our  electricity  undeitakings  in  this 
country  during  the  war  ;  but,  owing  to  the  w^ay  in  which 
our  power  supply  is,  generallv  .speaking,  distributed  among 
a  large  number  of  com})arativelv  small  stations,  the  work 
that  they  have  done  does  not  ahvay.s  make  such  an  impres- 
sive story  as  it  would  if  the  undertakings  were  much  more 
combined.  Moreover,  in  the  public  eve.  one  of  the  most 
common  features  has  been  an  unfortunate  increase  in  tariffs, 
which  has  been  inevitable. 

In  the  case  of  Chicago,  on  the  other  hand,  the  whole  of 
the  supply  is  in  the  hands  of  one  company,  which  to  some 
curiously  minded  individuals  in  this  country  will  be  con- 
sidered a  most  undesirable  feature.  A  striking  diagram  is 
given  bv  Mr.  Ferguson  showing  that,  although  the  cost  of 
food  and  clothing  since  1915  has  increased  enormously,  and 
that  the  cost  of  fuel  has  also  lisen  very  considerably,  yet 
the  price  at  which  electric  power  is  supplied  has  fallen  since 
11)1").  and  has  been  about  .stationarv  from  19]6  to  1918. 
This  result,  which  is  remarkable,  has  been  accomplished 
in  spite  of  the  fact  that  in  four  of  the  principal  departments 
of  the  Company  the  salaries  and  wages  of  the  men  have  been 
increased  by  52  per  cent,  during  the  war. 

One  reason  why  this  incieased  economy  has  been  possible 
is  due  to  the  fact  that  the  undertaking  has  increased  rapidly 
in  size,  and  the  economy  of  the  large  and  more  recent  sets 
has  ofF-set  the  increased  costs  in  other  directions.  In  the 
North-west  station,  for  in.stance,  the:e  arc  20,000  kw. 
vertical  units  and  35,000  kw.  horizontal  units.  In  this 
country  we  should  consider  the  former  units  as  alreadv 
large,  and  they  are  certainly  economical.  Provided, 
however,  that  the  station  output  is  sufficient,  the  still  larg<  r 
units  become  quite  practicable,  though  many  of  our  engi- 
neers very  much  doubt  the  desirability  of  going  to  these 
larger  sizes.  Actually,  the  saving  in  Chicago  has  been 
found  to  be  very  material,  and  the  output  generated  by- 
means  of  the  •■55,000  kw.  sets  results  in  a  saving  of  S19,0i)U 
(say  £3,80'))  per  month  in  operating  labour  over  what  would 
be  required  for  machines  of  the  old  tvpe.  Further,  there  is 
the  saving  of  fuel.  In  the  larger  units  th^i  watei-  rate  curve  is 
nearly  flat,  and  the  .steain  consumption  of  one  of  these  sets 
at  the  North-west  station  is  on  the  average  10-5  lb.  per 
kilowatt-hour.  Taking  into  consideration  the  larger  t\-yje 
of  boilers  now  being  installed,  this  is  equivalent  to  2  lb. 
of  coal  per  kilowatt-hour  for  the  larger  sets,  as  compared 
with  313  lb,  per  kilowatt-hour  for  the  older  and  smaller  sets. 
These  figures  should  receive  the  attention  of  station  en- 
gineers in  this  country. 

As  regards  coal,  the  Commonwealth  Edison  Company 
has  the  advantage  of  owning  mines,  so  that  an  average 
saving  in  price  of  about  Is,  lid,  per  ton  was  gained,  which 
on  a  large  consumption  means  an  appreciable  amount. 


Although  the  question  of  lamp  renewals  does  not  interest 
our  engineers  to  any  great  extent,  as  we  are  not  given  to 
liandling  that  part  of  the  business,  it  is  worth  noting  that 
before  the  war  any  customer  in  Chicago  could  secuie 
renewal  lamps,  delivered  to  his  door,  within  24  hours  of  his 
request,  and  apparently  free.  With  depletion  of  staffs  this 
became  impossible.  Consequently  the  lamp  renewal  sta- 
tions were  increased  in  number  to  27.  so  that  most  customers 
could  obtain  lamps  by  going  not  more  than  a  mile.  As 
Mr,  Fkrgison  remarks,  many  people  are  rather  thoughtless 
in  handling  lamps  and  demanding  renewals  when  new  lamjis 
may  be  obtained  by  mere  telephone  calls  ;  but  they  become 
much  more  careful  when  it  is  necessary  to  make  a  trip  to  a 
renewal  station.  As  a  result,  the  company  saved  about 
000,000  lamp  renewals  last  year.  It  was  also  decided  to 
make  a  charge  of  about  Is,  Cd,  to  cover  the  cost  of  calling 
at  the  customer's  premises  to  replace  fuses,  &c. 

Just  as  in  this  country,  so  in  the  United  States,  questions 
of  finance  became  difficult.  It  is  remarked  that  nearly 
10  per  cent,  of  the  new  capital  is  expended  per  year  in  line 
extensions.  As  new  capital  was  not  obtainable  directly, 
it  became  necessary  for  the  customer  to  pav  for  all  except 
minor  extensions.  This  was  only  a  temporary  expedient, 
as  in  most  cases  the  money  w^ill  be  entirely  refunded,  but  it 
is  a  device  which  seems  to  have  worked  extremely  well. 

Electricity  supply  in  the  United  States  is  not  on  all  fours 
with  that  of  Gieat  Britain,  and,  as  far  as  war  conditions 
are  concerned,  the  United  States  were  able  to  pi'eparc  in 
a  way  which  was  impossible  for  us,  and  war  has  been  with 
them  for  a  very  much  shorter  period.  Nevertheless,  they 
have  expsrienced  some  of  the  economic  effects,  and  it  has 
been  necessary  to  adopt  certain  expedients  to  meet  th3 
changing  conditions.  At  all  times  there  are  many  interest- 
ing points  in  American  methods,  and  it  is  worth  while  to 
see  if  some  of  these  cannot  be  applied  with  advantage  to  our 
own  circumstances. 


Revie"\v. 

^ 

Methods  of  Measuring  Temperature.     !'•>   Kx.kh  (Iiukhth-    D.Sc 

(London:      (■harli's    GiilTin     &     ('(inipany.)      \'\>.     xi.  +  ITC.      Price 

8s.  (id.  net. 
The  precise  measurenient  of  high  temperatures  may  bo  said 
to  date  from  the  year  1887,  when  Callendar  publishetl  the 
results  of  his  now  classic  research  on  tlie  platinum  resistance 
thennometer.  Attempts  at  measurement  with  therino- 
ei)ii])k.s  had  been  made  since  Bccquerel  in  1830  first  tried  to 
utilise  Seebeck"s  discovery  for  the  purpose  ;  yet,  even  in  18!)1, 
Le  Chatelier,  who,  with  Bams,  may  fairly  claim  to  have 
jHiimlarised  the  method,  wrote  to  Sir  Robert  Hadficld  that 
•■  Je  ne  crois  ])as  que  mon  p\Tometre  electrique  jjiiisse  jamais 
I  tre,  .soit  d'une  favon  courrante,  entie  les  mains  des  ouvriers." 
The  optical  ])vrometer  was  first  devised  by  Le  Chatelier  in 
1892  for  use  in  the  Hccla  Steel  Works,  and  the  Fery  telescoiie 
total  radiation  i)yroraeter  was  not  invented  until  1!!03  ;  but 
since  that  date  the  practical  valae  of  these  .several  methods 
has  been  widely  appreciated,  and  the  use  of  pyrometers  has 
increased  by  leaps  and  bounds,,  more  especially  as  an  outcome 
of  the  needs  of  war.  Some  idea  of  this  increase  may  be  gathered 
from  Sir  Kohert  HadfieWs  statement  that  at  his  works  alone 
some  .'J0,0()0  deteriniiiations  of  high  temperatures  are  made 
each  week,  a  task  (h'liianding  the  services  of  about  60  assistants. 
In  spite  of  this  rapid  growth— or  jierhaps,  indeed,  because 
„f  it — there  was,  until  Dr,  Griffiths"  book  a])])eared,  only 
one  treatise  on  the  subject  in  the  English  language,  that 
written  bv  G.  K.  Burgess,  of  the  Bureau  of  Standards,  which 
was  published  in  1912  and  based  on  an  earlier  volume  by  Le 
( 'hatelier.  That  that  work  is  of  outstanding  merit  cannot  be 
denied,  but  inasnmch  as  it,  from  its  very  completeness,  is 
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rather  bulky  and  to-day  aomcwlutt  out  of  date,  there  was  an 
obvious  need  for  a  compact  text-book  describing  the  latest 
jjractice  and  the  results  of  the  more  recent  high  temperature 
researches.  This  gap  Dr.  Griffiths  has  sst  out  to  fill,  and,  as  a 
member  of  the  staf!  of  the  Heat  Department  of  the  National 
Physical  Laboratory,  he  is  obviously  well  cpialified  for  the  task. 
Moreover,  let  it  be  said  at  once  before  j)ass;ng  to  minor  criticism, 
that  he  has  produced  a  book  which  will  firlly  satisfy  the  de- 
mands of  the  industrial  worker  who  wishes  to  understand,  not 
merely  the  how,  but  also  the  wherefore,  of  the  methods  he  is 
using.  The  book  contains  an  account  of  the  five  chief  methods 
of  temperature  measurement,  which  may  be  indicated  briefly 
as  gas,  mercury,  resistance,  thermo-electric  and  radiation 
jiyrometry.  Space  considerations,  and  possibly  their  rapidly 
li'S'iening  importance,  have  caused  the  omission  of  any  reference 
to  the  more  specialised  methods  (e.g.,  those  depending  on 
fusible  clays  or  calorimeter  experiments,  &c.)  ;  but  rather 
more  space  might  with  advantage  have  been  devoted  to 
recording  instruments. 

For  the  first  three  chapters,  which  deal  with  the  Fundamental 
Scale  of  Temperature,  the  Mercurial  Thermometer  (including 
a  most  interesting  account  of  tlie  method  of  testing  such 
thermometers  at  the  N.P.L.)  and  the  Resistance  Thermometer 
there  can  be  little  else  but  jjraise  ;  albeit  it  is  rather  surprising 
that  the  author  should  be  unaware  of  the  latest  determination 
by  Eumorfopoulos  of  the  sulphur  boiling  ])oint  (Proc.  Roy. 
Soc,  A.  90,  1914),  which  gives  that  temperature  as  444-6l°C. 
on  the  thermod}^lamic  scale  (the  W.F.P.  being  273-13°C.  abs.), 
a  result  which  is  certainly  more  accurate  than  any  of  its  pre- 
decessors. The  later  chapters,  however,  are  not  quite  so 
satisfactory,  the  arrangement,  and  even  the  choice  of  subject 
matter,  being  open  here  and  there  to  an  adverss  criticism, 
which  reaches  a  climax  when  the  index  is  arrived  at — if  the 


page  and  a  half  so  head'.'d  is  worthy  of  the  name.  There  is  a 
full  description  of  the  various  types  of  built-up  bridges  and 
potentiometers  used  for  resistance  and  thermo-couple  work, 
and  the  chapter  d-jvoted  to  this  latter  subject  contains  ako  a 
good  account  of  the  method;  of  using  the  various  ""  fixed 
points  "  available  for  the  standardisation  of  thermo-couples  ; 
but  there  is  not  much  information  on  the  ([uestion  of  choice 
of  thermo-couple  material  or  on  the  trouble  caused  by  inhomo- 
geneity  in  the  wires,  and  no  discussion  at  all  of  the  relative 
advantages  of  thermo-couples  and  resistance  thermometers- 
for  different  cla.sses  of  work. 

The  rest  of  the  book  d?als  with  the  various  aspects  of  radia- 
tion pyrome'try  and  its  applications,  special  stress  being  laid 
on  the  methods  used  for  verifying  the  fourth  power  laws,  on 
the  effects  of  oxide  films  and  on  the  emis^ivity  of  metal  surfaces 
for  light  of  various  wave-lengths.  In  the  s.-ction  on  Optical 
Pyrometers,  absorption  methods  are  altog-ther  ignored,  from 
which  we  may  presumably  conclude  that  they  are  no  longer  in 
general  use  ;  it  seems  hardly  fair,  ho-svever,  to  omit  all  reference 
to  Le  Chatelier's  pioneer  work.  The  final  chapter  deals  with 
high  temperature  melting  and  boiling  points,  including  a  full 
desorljition  of  the  experiments  carried  out  by  Greenwood  at 
the  National  Physical  Laboratory.  It  is  interesting  to  note 
that  Lummer  has  shown  (1913)  that  und-^r  a  pressure  of  22 
atmospheres  the  temperature  of  the  electric  arc  is  about 
.5,700°G.,  as  against  3,4.50°C.  under  ordinary  conditions,  an 
increase  which  is  indicated  by  the  theory  that  the  arc  tem- 
perature correspond-,  to  the  B.l\  or  sublimation  temperature 
of  carbon. 

In  conclusion,  a  word  of  commendation  must  be  given  to  the 
very  excellent  diagrams  prepared  by  the  author's  brother,  and 
to  the  manner  in  which  Messrs.  Griffin  have  produced  the  book. 

D.  Orsox  Wood. 


A  Simple  Derivation  of  the  Formulae  for  the  Reso- 
nance  Curves  of    a  Damped    Vibration    and  Some 

Properties  Thereof. 


When  in  a  primary  o.3oillatory  circuit,  /,  formed  by  a  fixed 
capacity,  inductance  and  resistance,  a  regularly  sjjaced  series 
of  damped  sinusoidal  currents  is  set  up,  and  if  a  secondary 
similar  circuit,  //,  the  capacity  of  which  is  variable,  is  brought 
in  the  neighbourhood  of  circuit  /,  so  that  a  small  magnetic 
coupling  exists  between  the  two  circuits,  a  current  will  be 
iuducecl  in  //  consisting  of  a  forced  vibration  having  the  period 
and  damping  factor  of  the  primary  current,  and  a  free  vibration 
the  period  and  damping  factor  of  which  are  the  ones  natural 
to  the  secondary  circuit.  When  some  thermal  instrument 
(hot-wire  ammeter,  thermo-junction,  thermo-galvanometer, 
&c.)  is  inserted  in  the  secondary,  and  by  altering  the  capacity 
of  //,  the  natural  frequency  of  //  is  varied,  the  R.M.S.  current 
in  //  is  found  to  be  a  maximum,  as  read  o.l  from  the  thermal 
instrument,  when  the  natural  frequency  of  the  secondary  is 
nearly  equal  to  the  natural  frequency  of  the  jwimary.  The 
magnitude  of  the  current  in  the  secondary  outside  the  point 
of  resonance  furnishes  a  valuable  indication  of  the  natural 
logarithmic  decrements  of  the  two  circuits,  and,  in  fact,  the 
observation  of  the  latter  current  is  the  usual  way  of  measuring 
logarithmic  decrements,  for  instance,  in  wireless  telegraphy. 

This  method  is  due  to  V.  Bjerknes,*  who  first  gave  the  theory 
of  it  and  afterwards  applied  it  to  the  highly  damped  oscillations 
existing  in  a  Hertzipn  radiator,  and  thus  furnished  a  valuable 
contribution  to  the,  at  that  time,  much  discussed  qiiestion 
whether  a  single  damped  wave  was  sent  out  by  such  a  radiator 
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for  a  damped  sinusoidal  oscillation  can  be  analysed  by  the 
aid  of  a  Fourier  integral  in  a  continuous  spectrum  of  oscillations 
of  different  amplitudes,  the  niaxinmm  amplitude  having  a 
frequency  which  is  nearly  equal  to  what  is  usually  called  the 
••  frequencv '■  of  the  damped  oscillation.  This  spectnim  of 
continuous  waves  could  furnish  a  method,  based  on  the  ordinary 
well-known  theory  of  alternating  (undamped)  currents,  of 
calculating  the  R.M.S.  current  in  the  above-mentioned  secon- 
dary circuit,  though  this  method  would  be  very  complicated. 

The  analysis  used  by  Bjerknes  is  rather  involved  as  well, 
and,  though  the  final  formula  is  of  the  utmost  importance  in 
the  greater  part  of  the  measurements  in  wireless  telegraphy, 
the  derivation  of  it  is  usually  not  completely  given  in  the  text 
books  on  this  subject.* 

Another  (very  elegant)  d'^rivation  of  the  R.M.S.  current 
in  the  secondary  is  given  by  Macklf  Ho  shows  that  it  is  not 
necessary  first  to  calculate  the  instantaneous  values  of  the 
current  in  order  to  find  the  R.Jt.S.  value.  The  final  formula 
however,  on  which  the  actual  measurements  of  decrements  are 
usually  based,  is  only  valid  under  certain  restrictions,  viz.  : — 

(ii)  The  coupling  coelficient  of  the  two  circuits  must  be  small. 

(h)  The  square  of  the  logarithmic  decrements  per  complete 
period  must  be  small  in  comparison  with  1.T-. 

{(■)  The  resonance  curve  obtained  may  be  used,  to  fijid  the 
decrements,  for  the  part  near  the  point  of  resonance  only. 

(it)  (Usually  not  mentioned  in  the  text  books.)     The  spacing 


or  rather  a  more  or' less  extending  continuous  sjiectrum  of     of  the  separate  discharges,  and  the  damping  factors  must  be 
continuous  waves  of  different  wave-lengths.     As  is  now  well 
known,  it  was  soon  discovered  that  both  ojiinions  were  right, 


'  V.  B>.-lme!,  "  Ami.  der  Phy,s.,"'  55  (1895),  p.  121. 


*  It  is,  howdYor,  tj  be  fo.md  in  Ti  ;sot , 
p.  37- 
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such  that  the  former  damped  oscillation  has  fallen  ofE  nearly 
completely  before  the  next  one  sets  in.  This  must  be  the  case 
in  the  secondary  as  well  as  in  the  primary. 

Now,  in  the  course  of  a  more  extensive  investigation,  it 
appeared  to  us  that  when  part  of  these  conditions  and  limita- 
tions are  introduced  at  an  early  stage  into  the  analysis  the 
latter  thus  leads  in  a  verif  t>imple  way  to  the  same  result  that 
is  usually  obtained  onlv  by  a  more  (Mackii)  or  less  (Bjerknes) 
general  investigation  and  simplification  afterwards  of  the  more 
or  less  general  result.  The  influence,  however,  of  the  coupling 
coefficient  in  the  form  of  the  resonance  curve,  as  found  by 
Macku,  will  in  the  simple  derivation  be  lost. 

The  condition  a,  which  requires  the  coupling  coefficient  to 
be  small,  was  already  adopted  by  Bjerknes  at  the  start  of  his 
investigation .  This  analysis,  as  already  stated,  is,  nevertheless, 
of  a  complicated  nature,  and  there  seems  to  be  some  room  for 
a  simpler  derivation  of  the  important  formula  which  forms  the 
Ijase  of  numerous  measurements.  This  condition  a  can, 
further,  always  be  approached  experimentally  as  nearly  as 
desired  by  using  very  losse  couplings.  In  the  same  way  the 
•condition  d  can  be  satisfied  experimentally  by  using  not  too 
high  a  number  of  discharges  per  second,  otherwise  the  separate 
damped  sinusoides  in  the  primary  and  secondary  would 
•overlap. 

All  existing  investigations  into  this  matter  apply  the  last- 
mentioned  condition  more  or  less  tacitly. 

It  is  with  these  two  limitations  {a  and  d)  that  we  start  our 
analysis,  just  as  is  done  in  Bjerknes"  method.  Up  to  our 
equations  (14),  however,  we  do  not  make  use  of  the  other 
conditions  (b  and  c).  These  equations,  moreover,  appear  to  be 
of  such  a  simple  type  that  exact  results  could  easily  be  obtained 
from  them.     As  it  is  our  intention  to  furnish  as  simple  a 


general  aspect  of  an  ordinary  resonance  curve  of  the  first  type 
is  represented  by  the  curve  B,  the  abscissae  giving  the  difference 
of  the  natural  frequencies  of  the  primary  and  secondary  circuits, 
while  the  ordinates  give  the  mean  square  current  in  //  as 
approximately   indicated   by   a   thermal   instniment   in    the 

secondarv.     [j'ir,-dt.]     This  curve  has   a   single  maximum  at 

"b  " 
the  point  of  resonance.  The  function  this  curve  represents 
will  further  be  called  B.  The  other  resonance  curve  (of  the 
second  type)  is  shown  in  the  same  figure — curve  P.  There  the 
abscissae  give  the  same  quantity  as  for  the  curve  B,  but  the 
ordinates  are  made  proportional  to  the  deflection  of  the  dyna- 
mometer, this  being  proijortional  to    I    i-^i^dt.   The  function 

represented  by  the  curve  P  is  seen  to  be  zero  when  the  primary 
and  secondary  are  in  tune.  This  function  will  fiirther  be 
called  P.  Though  the  two  curves  B  and  P  have  c^uite  a 
d'fierent  form,  they  are  related  by  many  properties,  as  will  be 
shown  later  on. 

We  now  proceed  to  the  analysis  of  both  functions  B  and  P. 

When  the  current  in  the  primary  circuit  has  the  form  of  a 
series  of  damped  oscillations  the  P.D.  induced  in  the  secondary 
during  one  train  can  be  represented  by  £e~°'' sin  (f0i<+ 9) 
provided  condition  a  be  satisfied.     We  therefore  suppose  that 


Fig.  2. 


Fig.  3. 


derivation  as  possible  of  the  final  well-known  formula,  we  shall 
introduce  at  this  point  the  other  conditions  h  and  c,  and  so 
arrive  in  a  straightforward  way  at  the  result  required.  In 
taking  this  course  we  obviate  "the  necessity  of  solving  two 
simultaneous  differential  equations  with  the  .still  somewhat 
complicated  analysis  inherent  to  it.  It  will  further  a])pear 
that  onlv  a  verv  limited  amount  of  integration  is  necessary  m 
order  to"obtain"the  final  result ;  the  evaluation  of  two  definite 
integrals  is  all  that  is  required. 

Before  we  expound  this  method,  attention  may  first  be 
drawn  to  a  certain  kind  of  resonance  curve  obtained  theo- 
retically, and  aft<!rwards  confirmed  experimentally  by  Man- 
•delstam  and  Papalexi.*  Instead  of  using  a  thermal  instru- 
ment in  the  .secondary,  they  coupled  th(!  two  coils  of  a  d>Tiamo- 
meter  of  certain  construction  to  the  circuits  /  and  //  respec- 
tively (•see  Fig.  1).  Theory  and  experiment  then  show  that  the 
■deflection  of  this  dynamometer  is  zero  when  the  two  circuits 
are  in  resonance,  and  in  this  way,  therefore,  a  zero  method  was 
obtained  to  tune  two  oscillatory  circuits,  the  advantage  of 
which  is  considerable,  it  be'.ng  independent  of  the  fluctuations 
of  the  c-urrent.  Moreover,  the  dynamometer  deflections  outside 
the  po'.nt  of  resonance  enable  tlie  sum  of  the  dami)ing  factors 
or  logarithmic  decrements  to  be  determined. 

Anticipating  the   results,   we   here   refer   to    Fig.   2.     The 
*  "  Ann.  der  Phyj.,"  3:!  (1910),  p.  490. 


the  coupling  is  made  so  loose  that  the  current  set  up  in  //  due 
to  the  variation  of  the  current  in  /  is  not  able  in  its  turn  to 
modify  the  ciirrent  in  /. 

If,  further,  the  capacity  in  the  secondary  be  called  C,  the 
self-inductance  L  and  the  resistance  R,  the  current  i^  in  the 
secondary  must  satisfy  the  condition  which  makes  the  total 
line  integral  of  the  electric  force  equal  to  zero— viz.  : 


dt  CJ 


(la) 


As  is  seen  from  this  equation,  the  impressed  E.M.F.  is  given 
the  mo'^t  general  form,  with  an  arbitrary  initial  i)hase,  9. 
When,  further,  the  natural  damping  factor  a,  and  the,  natural 
frequency  W2  of  ^^^  secondary  is  introduced,  we  have 

R         „      1 


2«o-= 


L' 


CL 


(la)  can  therefore  bo  written 

^^2a^H-[-v)l'iidl=j^e-^^'^\n{chlA-'^)     .     ■ 

The  condition  d  furnishes  the  initial  conditions  that 
for<=0:   1.^=0  a.ndv.^=fi 2d f=Q    .     ■     ■ 


(16) 


(2) 
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If,  now,  in  the  primary,  N  damped  oscillations  are  produced      these  being  proportional  to  the  functions  B  and  P  respectively 

to  be  found.     The  reduction  is  as  follows  : 


per  second,  the  mean  square  current  in  the  secondary  will  be 

1 

A'  I '  i.M. 

But  the  condition  d  states  that  after  the  elapse  of  time^.  no 

appreciable  cuirent  is  left  in  the  primary  and  secondary.  This 
allows  the  upper  limit  of  the  integral  to  be  extended  to  infinity, 
since  the  so  introduced   second   part   of    the  integral,  viz., 

N  I    i^dt,  contributes  only  a  negligible  amount  to  the  total 

A' 

value  of  A'  I    i^-dt.      The  total  mean  square  current  in  the 


I   s  ^dt=A    ii',        —  I    i,  .dt——l   io-rdt 
J  0    dt        [_     Uo        'u  ^dt  .'o  ^dt 

I     { I'Ldt',  sdt=  I    Vosdt=]  v^.'.idt        —  I    i^'-.fsdtdl 

•    0  -0  L  J  0  •    0 


Similarlv,  we  have 


din 


:  fsdt\  dt. 
r.  dc. 


K     dt  ■'  0  '  dt 

I     {Jijt :  cxh  =  —  /    (■ ., :  fcdt]  dt. 


(8a) 

(9a) 

(86) 
(96) 


secondary  to  be  found  is,  therefore,  given  by  the  latter  integral.  Now  the  following  four  functions  still  occurring  in  (8)  and  (9) 

The  problem  is  now  wholly  defined  by  the  equation  (16)  and      have  to  be  reduced,  viz., 


the  initial  conditions  (2). 

It  is  nolo  obvious  that  the  total  heat  dissipation  per  second  in 
'the  secondary  is  equal  to  N  ti)nes  the  time  integral  takes  between 
zero  and  infinity  of  the  product  of  the  impressed  E.M.F.  into 
the  secondary  current,  or 


ds 
df 


fsdt,     t.    /c*. 
'       '     dt'    ■' 


Rh-=NE 


■'sin  {o)it+o)dt, 


The}'  can  all  four  be  written  as  algebraic  functions  of  s  and  c. 
Referring  to  the  definitions  (3)  of  s  and  c,  we  find  by  a  simple 
difEerentiation, 


ino  energy  being  stored  at  the  instant  /=0  in  the  secondary 
Here  /j  means  the  R.M.S.  current  in  //. 

We  now  define  two  fimctions  of  t — viz.,  .s  and  c — as 

s;^e~°''sin  (cui<+<p)     | 
and  c=e~°i'cos  (a)i<+9)    }' 

The  above  equation  can  therefore  be  written 


d^_d 
dt  '~dt  ^ 


'sin  {ojjt-]--o) 
which  can  be  written  as 


-Ujsin  (oj^t+o) 

H-cuiCOs  {ojjt-\-<f)\ , 


(3) 


ds 

-=^a,s+oHC.       .     . 

In  the  same  wav  we  have 

dc 

_=_a,c-wi..  .     .     . 

In  order  to  find/s6?<  a,nd  fcdt  it  is,  perhaps,  the  simplest  ■way 
„,  .  .      ,         ,  1     r        1  1^  I,-  ,   ■  to  remember  that  the  damped  oscillations  s  and  c  both  obey  the 

This  equation  can  further  at  once  l)e  found  by  multiplying      ^^^j^^^^.  difierential  equation  for  damped  oscillations- viz.. 
b)  bv  A?,  and  integrating  this  product  between  0  and  =c  ,  and 


Be^N 


(10a) 
(11a) 


sdt 


(4) 


(16)  by  i\?2  ana  integrating  this  jjro 

then  applying  the  initial  conditions  (2)  and  the  final  conditions 

yielded  by  the  physical  nature  of  the  problem,  that 

for  t=x  :   i^^Ji^dt^O. 

Since  the  impressed  E.M.F.  was  taken  as  Es,  the  current  i^ 
in  the  primary,   assuming  the  latter  to  vibrate  in  its  own 

natural  frequency,  is  represented  by  -.,  j  sdt,  M  being  the  mutual 

inductance  between  the  circuits.    When  the  damping  factor      '^'^'^'■ 

E  f 
Oi  of  the  iJrimary  current  is  small,  the  current  >-^=-jr,jsdtw\\\ 

verv  nearlv  be  equal  to 

E 

Mco, 

and  the  deflection  of  the  dynamometer  coupled  to  both  circuits 
is  very  approximately  equal  to 


f^+2a,y+(oH'+a^):y'}«=0. 


Therefore 


;sdt= 


-2aiS— 


«i^+ai^ 


fcdt=- 


-2ajC— 


--aiC-\-oDjS 


(Oi^-'ra{-         Wi^+c 


(106) 


(116) 


Substituting  the  equations  (10)  and  (11)  thus  obtained  into 
(8)  and  (9),  we  have 

''"  '^''         '"  •     '•  '"  ■     '  ....     (12«) 


dt 
dio 
dt  ' 


i„sdt- 
i„cdt- 


P=N 


'.  .  ,  NE  i'^ .     , 

ijt  dt  =  —~,-  l.yCdt.     . 


(5) 


•.fi.^it:  sdt^ 


1 


>!       i^cdt    

•'  0     " 

ij     i^sdt 

•  0 

.,  {Uj^f  i^sdt-f-oJifirX'dt] 


(13a) 
(126) 


Now,  in  order  to  ftud  B  and  P.  we  first  multiply  (16)  with  .? 
.and  integrate  over  the  time  heU\  eeu  0  and  co  .  Secondly,  we 
multiply  the  same  equation  bv  c  and  perform  a  similar  integra- 
tion.    We  thus  obtain 


s^dt+2a2l    si^dt+oj^-j    \fijtisdt 


=7.   J-" 


[fijl]cdt  =  --,  —    ,:u,fiiCdt-o)Ji^sdt  .    .     (136) 

And,  now.  finally  substituting  (12)  and  (13)  in  ((i)  and  (7), 
wo  arrive  at  the  two  simple  equations  for  /    i.,s<llAni\  |    i.-.cdl 


(6) 


'i.^dtl  cdt=j  I 


scdt 


(') 


•and  I    c-^di+^a^j   ci^dt-\-o).:f 

By  partial  integration,  bearing  in  mind  the  initial  and  final 
conditions,  all  six  integrals  occurring  in  the  left-hand  members 
■of  (6)  and  (7)  can  be  reduced  to  the  two  simple  forms, 


2a.+a,  (-5^„  +  l)|  fiMt+U(-4t^,-l)\  \\cdt 


-I     sMt 

L.'  0 


(U) 


I    si.,dt  and  /    c/.,f/?, 


=  ./  scdt      .     .     (15) 

k2 
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The  coefficieuts  of  the  integrals  ociurrijig  in  the  left-hand 
members  of  both  equations  are  seen  to  be  equal  in  absolute 
value.  They  can  further  lie  reduced  by  the  aid  of  condition  b, 
which  is  equivalent  to 

and    a2'«o)^. 

The  definition  of  r-^j.  moieovtr,  so  far  used  for  sinijilification 
of  notation  does  not  exactly  corTcs])ond  to  the  definition 
adopted  for  (u,-  The  natural  frequency  of  the  daniped  oscilla- 
tion in  the  primary  was  taken  as  f>,  ;  the  same  quantity  for 
the  secondary  is,  with  the  notation  used,  not  fo.,,  but\  ojg^  -  a2^- 
In  order,  therefore,  to  make  the  two  definitions  concordant, 
we  shall  further  replace  Wi'+aj-  in  the  denominatois  of  the 
coefficients  in  (1-1)  and  (15)  by  w,^.  When  we  leave  the  factor 
cjj  in  the  second  coefficients  unaltered  we  only  apply  a  valid 
ajjproximation  based  on  the  condition  b.  which  states  that  the 
damping  is  assumed  to  be  so  small  that  the  change  of  frequency 
due  to  the  resistance  in  the  i)rimary  circuit  may  be  neglected. 

Applying  this  approximation  to  the  two  co>^fficients  occurring 
in  (U)  and  (Lt).  they  can  respectively  be  reduced  to 


and 


,      (O1-+CO2- 


But  the  limitation  c.  viz.,  that  the  curves  are  only  to  be 
considered  near  the  resonance  points,  allows  us  to  write  in  these 
expressions  2wj-  instead  of  (Oj^+coi^  and  2wi(co2— Wi) 
instead  of  w,"— Wj'. 

(To  be  concluded.) 


Correspondence. 

THE  TECHXK'AL  SUPrLEMENT. 

TO    THE    EDITOR    OF    THE    ELECTRICIAN. 

Sir  :  Relying  upon  the  traditional  fairness  of  British 
technical  journalism,  1  ask,  with  full  confidence,  space  in 
your  columns  to  deal  with  your  editorial  reference  to  the 
■■  Technical  Supplement,"  for  which  I  am  soleh  responsible. 

In  my  editorial  .statement  published  in  the  "  Supplement  " 
for  August  I'Jth,  i  have  described  fully  its  origin;  organisation 
and  aim--,  and  to  this  statement  I  would  refer  those  of  your 
readers  who  wish  to  have  an  accurate  account  of  a  very  inter- 
esting experiment.  It  was  not  a  "  natural  i)rocess  of  evolu- 
tion," but  a  scheme  carefully  devised  in  the  interests  of  engi- 
neers, and  after  long  experience  of  their  needs,  and  pressed 
upon  apathetic  authorities. 

First,  let  me  acknowledge  the  tribute  which  you,  in  common 
with  a  great  body  of  engineers  and  competent  authorities 
throughout  the  country,  jsay  to  the  usefulness  of  the  "  Tech- 
nical Supplement  "  during  the  war  (and  we  are  scarcely  at 
peace  yet),  and  then  permit  me  to  deal  with  your  points  in 
detail. 

1.  In  the  editorial  statement  referred  to  I  have,  1  hojie, 
clearly  differentiated  between  societies"  abstracts  and  the 
work  of  a  journal  such  as  the  "  S-jpplement,"  but  would  add 
here  that  on  the  morrow  of  the  Armi.stice  a  scheme  was  placed 
before  technical  societies  and  other  bodies  concerned,  for  the 
co-operative  publication  of  abstracts,  covering  the  whole  field 
of  engineering  science,  whilst  avoiding  the  many  defects  of 
present  unrelated  and  often  conflict.ng  efforts.  Many  to 
whom  this  was  submitted  weie  in  favour,  .some  ajiparenth'  were 
not,  but  refrained  from  giving  reasons,  and  a  few  so  far  have 
expressed  no  view  either  way.  Had  the  societies  united  to 
press  some  such  scheme  (not  necessarily  that  submitted)  u])on 
the  Government,  is  it  not  conceivable  that  official  support 
would  have  been  secured,  especially  as  the  ""  Technical  Sup- 
l^lement  "  had  paved  the  way  ?  But  you,  Mr.  Editor,  know 
as  well  as  I  do  the  considerations  which  often  prevent  societies 
effectively  uniting  for  this  and  similar  ])urposes.  The  docu- 
ment in  question  was  never  official,  and  is  now  no  longer  con- 


fidential. Will  you  print  it,  and  let  it  be  examined  and  dis- 
cussed on  its  merits  in  the  light  of  day  rather  than  in  the- 
seclusion  of  council  chambers  and  committee  rooms  '. 

2.  I  am  rather  .surprised  to  fuid  a  competent  technical 
journal  repeating  misleading  statements  current  in  the  popular 
press.  I  am  not  concerned  to  defend  the  ""  Weekly  Review 
of  the  Foreign  Press,"  becau.se  I  have  nothing  to  do  with  it 
(as  explained  elsewhere,  the  "  Technical  Supplement," 
although  nominally  connected,  is  really  a  distinct  service)^ 
but  let  me  say  at  once  that  not  one  of  the  "  120  experts  "  has 
been.  ii<,  or  would  have  been  employed  on  the  '"  Technical  Siip- 
plemei't."  It  is  most  necessary  for  me  to  say  this  in  the- 
interests  of  those  professional  engineers  who  h-ave  been  asso- 
ciated with  me  in  this  woik,  and  to  whose  disinterested  and  not 
very  generously  remunerated  labours  during  the  past  18 
months  the  engineering  community  owes  a  lasting  debt  of. 
gratitude. 

3.  Since  the  taxpayer  scarcely  pays  them  fox  their  work,  it  is 
only  fair  to  the  abstractors  that  their  specially  prepared 
ab>tracts,  if  quoted,  should  be  aclaiowledged  now  that  war 
conditions  have  ceased.  The  technical  press  has  always  been 
welcome  to  cjuote  freely,  and  it  is  only  ordinary  courtesy  to 
quote  the  source.  Why  do  editors  acknowledge,  e.g.,  the 
■"  Board  of  Trade  Journsl,"  which  certainly  is  pail  for  i)y 
taxpayers  ? 

i.  There  is  no  mysterious  "  campaign  ""  to  push  the  ""  Sup- 
plement "  ;  it  has  stood  squarely  on  its  own  merits.  The 
circular  you  refer  to  is,  I  am  informed,  a  legitimate  routine 
action  of  the  Stationery  Office  in  their  capacity  as  publishers 
and  agents.  It  was  never  proposed,  and  has  not  been  decided^ 
to  make  the  "  Supplement  "(  or  for  that  matter  the  "  Weekly 
Review  ")  a  permanent  War  Office  p\iblication  :  qiiiie  the  con- 
trary, despite  the  newspayvis  !  In  fact,  the  latter  have  un- 
wittingK  (as  usua' )  rendered  a  service  in  possibly  accelerating 
a  decision  which  removes  the  "  Supplement  "  from  the  control 
(necessary  during  war)  of  the  General  Staff. 

.^.  The  cost  of  the  ""  Supplement  "'  is  less  proportionately 
than  that  of  any  similar  imblicatien.  1  speak  with  full  laiONV- 
ledge  of  both  sides.  The  editor  and  his  soldier  clerical  assis- 
tants have  received  no  pay  at  all,  the  work  having  to  be  done  in 
the  interval-of  more  urgent  mlltary  duties,  and  the  only  other 
cost,a])art  from  jsrinting,  has  been  the  very  mode.^t  rate  paid 
for  published  matter  to  outside  engineers.  Even  the  journals, 
excejjt  enemy  publications,  were  mostly  free. 

You  will  not  exjiect  me  to  deal  in  detail  with  your  ""  ex- 
amples." In  fairness  to  others,  ho-wever,  I  must  observe  tnat 
electrical  abstracts  are  almost  entirely  jn-epared  by  members 
of  the  staff  of  ""  Science  Abstracts,"  and  I  have  always  been 
as  careful  not  to  overlap  -with  that  publication  as  with  the 
"  Journal  "  of  the  Society  of  Chemical  Industry,  between 
which  and  the  "  S-applenient  "  cordial  relations  have  always 
subsisted.  It  would  be  absurd  and  presumptuous  for  me  to 
protest  the  competence  of  my  staff,  who  are  all  engineers 
accustomed  over  long  years  to  do  this  very  work  for  the  lead- 
ing engineering  bodies.  The  ob\'io  is  fact  is  that  the  ■"  Sapiile- 
ment  "  is  not  a  specialLst  production  ;  it  covers  the  whole 
field  of  engineering  science,  and  is  not  comj)iled  exclusively 
for  the  benefit  of  electrical  engineers  or  even  solely  for  engi- 
neers. How  much  do  "  civil  "  engineers  know  of  electrical 
engineering  ?  During  the  war  military  considerations 
governed  its  preparation,  and  while  I  accept  responsibility  for 
verbal  slips,  I  think  it  can  claim  to  compare  very  fairly, 
despite  the  conditions  of  its  compilation,  with  any  technical 
journal  or  similai  publication  of  much  older  standing.  If  you 
seriously  doubt  its  value,  ask  its  many  readers  ;  they  would 
willingly  pay  far  more  than  sixpence,  although  I  do  not  agree 
with  the  di-stinguished  engineer  who  .said  it  was  "  the  only 
good  thing  that  came  out  cf  A\Tiiteh--ill  I  "'  Bat  I  have  am])le 
evidence  on  my  files  of  the  services  it  has  rendered  not  only  to 
the  engineering  industry  of  this  country,  but  also  to  the 
English  technical  press. 

1  will  not  characterise  a  reference  to  an  alleged  desire  to 
'■  retain  positions  "  further  than  to  say  that  the  writer  of  that 
h-is  evidently  not  served  in  the  Army  !     Let  me  only  add> 
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•especially  on  behalf  of  my  soldier  assistants,  that,  having  clone 
■our  duty,  we  shall  be  heartily  glad,  when  the  time  conies,  to 
«dofi  khaki  once  and  for  all  ! — I  am,  &r.. 

The  Editor  of  the  ""  Techxkal  Supplement." 

London,  Aug.  19. 

[We  have  pleasure  in  publishing  the  above  letter,  which 
«ame  to  hand  just  too  late  for  inclusion  in  our  last  issue.  It 
■■does  not  call  for  any  detailed  reply.  The  chief  point  we 
wished  to  emphasise  was  the  view  that  the  Government  should 
•not  duplicate  work  which  is  already  being  done  by  various 
■societies.  As  to  whether  the  societies  are  working  sufficiently 
in  co-operation  in  their  efforts  is  another  question  ;  we  do  not 
think  they  are,  and  we  shall  be  pleased  (as  far  as  our  space 
will  permit)  to  publish  details  of  the  scheme  to  which  oui 
correspondent  refers  if  he  will  send  them. — Ed.  E.] 

COST  OF  STREET  LIGHTING. 

TO    THE    EDITOR    OF   THE    ELECTRICIAN. 

Sir  :  Ifay  we  say  a  word  in  regard  to  your  comment  (p.  187) 
-on  our  joint  report  on  this  subject. 

Your  criticism  to  the  effect  that  a  part  of  the  management 
cost  should  be  allocated  to  the  street  lighting,  in  respect  of  the 
supervision  of  the  user's  installation,  so  to  speak,  seems  incon- 
testable, th(;ugh  it  introduces  an  arbitrary  figure,  and  conse- 
quently a  loophole  for  the  entrance  of  that  suspicion  of  resiness 
of  colouring  which,  with  you,  we  wish  to  preclude.  We  are 
indebted  to  you  for  the  criticism  which  is  noted,  and  which 
quite  accords  with  our  declared  intention  of  charging  on  the 
basis  of  "  cost." 

Your  suggestion  that  an  addition  should  be  made  for  the 
purpose  of  providing  a  ressrve  seems  to  us  to  be  not  quite  so 
well  reasoned.  We  are  in  favour  of  the  provision  of  an  adequate 
reserve  fund  ;  bat  we  look  upon  a  reserve  as  merely  an  equalis- 
ing or  steadying  device,  a  kind  of  accumulator  battery  for  the 
purpose  of  smoothing  out  any  big  inegularities  between  the 
account  periods,  so  that  any  necessary  changes  in  prices  may 
always  bo  as  small  as  possible.  To  make  an  addition  for 
reserve  (which  would  have  to  be  a  plus  and  minus  arrangement) 
would  be  in  direct  conflict  with  the  principle  which  we  adopted 
of  charging  on  the  basi?  of  the  actual  total  cost  for  the  account 
period. 

We  may  perhaps  add  that  our  formula  for  the  amount  to  be 
charged  per  kilowatt-hour  is  such  that,  if  it  were  applied  to 
every  user,  the  exact  amount  of  the  total  cost  for  the  year 
would  be  received.  We  do  not,  of  course,  suggest  its  general 
application  in  this  way  ;  it  must  be  clearly  understood  that  we 
were  considering  inter-departmental  charges  only.  The 
formula  does,  nevertheles'-,  furnish  at  least  a  preliminary  test 
of  the  financial  profitableness  of  any  partit-ular  part  of  the 
output. — We  are,  &c  , 

Peterborough,  T.  Rowland, 

Aug.    25.  H.    G.    ROWLEDGE. 

[In  speaking  of  a  reserve  fund,  we  had  in  mind  something 
more  comprehensive  than  the  equalising  device  mentioned 
by  our  correspondents— namely,  a  fund  to  provide  for  obso- 
lescence and  unforeseen  contingencies,  which  have  a  crippling 
effect  if  provision  is  not  made  to  meet  them.  This  is  in  the 
nature  of  insurance,  and  it  is  preferable  to  rtgard  it  as  a  working 
cost.  In  due  time,  if  no  call  is  made  on  the  fund,  the  contribu- 
tion ceasvs,and  there  is  an  item  of  revenue  in  its  place. — Ed.  E  ] 

HIGH  VOLTAGE  TESTING. 

TO    THE    EDITOR   OF    THE    ELECTRICIAN. 

Sir  :  Mr.  Wedmores  letter  in  your  issue  of  August  15th 
introduces  an  interesting  and  debatable  subject. 

In  general,  anything  which  alters  the  wave  form  of  the 
applied  high  tension  E.M.F.  is  objectionable  ;  it  is  no  doubt 
with  the  idea  of  eliminating  any  chance  of  this  that  it  is 
usually  specified  that  the  charging  current  of  the  apparatus  as 
■a  condenser  shall  not  exceed  a  definite  proportion  of  the  ratio 
output  of  the  testing  transformer.  For  the  same  reason  a 
lesistance  in  series  with  the  primary  of  the  testing  trans- 
iormer  should  not  be  used. 


Should  a  relativel}'  large  leading  current  be  taken  from  the 
secondary  of  the  testing  transformer,  a  rise  in  secondary 
voltage  will  probably  residt.  This  should  not  be  objectionable 
if  a  meter  is  used  to  measure  the  applied  voltage,  and  means  are 
at  hand  to  regulate  so  that  it  does  not  increase  beyond  the 
desired  amount. 

I  do  not  think  that  objection  should  be  taken  to  any  high- 
tension  test,  no  mattei  what  size  of  testing  transformer  is  used, 
provided  that  it  can  be  proved  that  the  E.M.F.  wave  is  not 
distorted,  and  that  the  R.M.S.  value  is  accurately  measured. — 
I  am,  &c., 

London,  Aug.  18.  Thomas  Mitchell. 


Conference  ol  Research  Organisations 


Dr.  Fisher,  M.P.,  ])resi(Icd  over  this  conference,  which  was  held 
at  the  Board  of  Education  (Wliitehall,  S. W. )  on  the  29th  ult.  Among 
those  present  were  Sir  Win.  S.  MfCorniick,  LL.D.,  chairman  of  the 
Advisory  Council,  Sir  Frank  Heath,  K.C.B.,  secretary  to  the  Depart- 
ment of  Scientitic  and  Industrial  Research;  representatives  of  the 
Diesel  Engme  Users'  Association,  the  British  Xon-Ferrous  Metals, 
the  British  Motor  andjAllied  trades,  the  British  Refractories  and  the 
British  Scientific  Instrument  Research  Associations  :  also  the  Hon. 
Sir  Chas.  A.  Parsons,  K.C.B.,  F.R.S.,  Sir  Geo.  T.  Beilbv,  F.R.S., 
Sir  M.  FitzMaurice,  C.M.G.,  Prof.  .J.  A.  McClelland,  F.R.S.,  Mr. 
A.  P.  M.  Fleming,  O.B.E.  (British  Westinghouse  Company),  Sir  T.  K. 
Rose  (Tin  and  Tungsten  Research  Board),  &c. 

Sir  Wm.  McCormick  opened  the  proceedings  in  the  temporary  absence 
of  Dr.  Fisher,  and  stated  that  nine  research  associations  were  in  being. 
eight  had  been  approved  by  the  Department  and  only  awaited  the  licence 
of  the  Board  of  Trade,  and  they  had  another  dozen  for  discussion.  He 
thought  it  a  very  good  rccortl  for  three  years,  considering  the  novelty 
of  the  experiment  and  the  many  difficulties  which  had  to  be  encountered 
in  the  formation  of  these  associations.  The  reason  for  calling  the  meeting 
was  that  there  were  one  or  two  matters  which  had  cropped  up,  and  which 
they  thought  would  be  very  much  better  discussed  than  written  about. 
The  first  was  an  obvious  one — the  formation  of  a  Rjcords  Bureau.  The 
second  head  was  with  regard  to  the  conditions  of  employment  of  research 
workers  by  Research  Associations.  One  of  the  great  difficulties  which 
the  new  Research  Associations  were  finding  was  that  they  had  not 
sufficient  scientific  workers  to  go  round.  The  Department  was  doing 
its  best  to  encourage  research  workers,  to  encourage  the  universities  to 
train  research  workers,  and  by  a  scheme  of  assistance  through  scholar- 
ships and  fellowships.  But  that  was  not  all  that  was  required.  They 
must  assure  to  a  research  worker  that  he  would  earn  such  emoluments 
as  would  enable  him  to  continue  a  life  free  from  financial  worries.  The 
third  head,  co-operation  amongst  Research  Associations  for  the  study 
of  accessory  materials  or  equipment,  was  one  that  had  cropped  up  in 
the  course  of  the  work  of  the  new  Research  Associations  already  formed. 
As  to  the  fourth  head,  subscriptions  to  Research  Associations,  there  were 
certain  questions  which  also  required  consideration. 

Mr.  Flbming,  speaking  on  the  question  of  the  formation  of  a  Records 
Bureau,  said  the  Department  had  adopted  the  wise  policy  in  the  first 
place  of  limiting  their  efforts  to  what  they  could  economically  handle; 
to  make  sure  that  their  information  was  reliable,  and  also  to  deal  with 
that  particular  part  of  the  problem  efficirntly.  He  would  have  liked 
to  see  some  extension  of  that  work,  which  was  at  present  to  be  confined 
to  the  handling  of  records  principally  from  Research  Associations.  In 
addition  to  becoming  a  Records  Office  for  the  fruits  of  industrial  research 
from  the  different  assocLitions  oper,iting  as  firished  records,  he  would  like 
also  to  see  some  attempt  mado  to  collect  the  side  lines  of  research.  There 
were  very  valuabki  data  which  often  arose  in  pui-suing  some  research 
to  a  conclusion,  and  which  might  be  only  incid-:  ntal  to  the  research  itself — 
often  of  a  very  fleeting  kind — and  unless  they  were  recorded  in  some 
fashion  they  might  be  lost  altogether.  With  i-egard  to  the  proposal  to 
deal  with  tlie  indirect  or  incidental  features  of  information,  he  was  a  little 
in  doubt  as  to  the  advisability  of  that ;  provided  it  was  confined  to  dealing 
with  information  from,  say,  overseas  research  organisations  or  research 
or  other  Government  organisations,  he  should  think  it  might  be  a  very 
good  thing,  or,  in  fact,  anywhere  where  the  information  came  from 
possibly  obscure  sources,  or  sources  not  always  accessible  to  the  public, 
but  there  was  a  grave  risk  in  launching  out  and  forming  a  central  bureau 
extending  to  work  of  that  kind,  of  making  it,  instead  of  a  live  intelligence 
department,  really  a  dead  museum. 

With  regard  to  the  other  proposals,  such  as  those  dealing  with  the 
question  of  materials,  by-products  and  so  on,  work  of  that  kind  was 
extremely  desirable,  but  it  was  secondary.  One  of  the  most  imirartant 
aspects  of  the  whole  problem  seemed  to  he  any  means  which  would  serve 
to  link  up  those  p?i'sons  engaged  in  industrial  research.  Both  for 
geographical  and  other  considerations,  research  workers  in  associations 
could  not  participate  in  any  corporate  life.  He  would  urge  that  not  only 
should  means  be  tnken  to  enable  dii-ectors  of  research  to  come  together 
and  meet  the  officers  of  the  Department,  but  that,  as  far  as  possible, 
means  be  devised  to  bring  every  industrial  worker  into  contact  with  the 
bis  bodies  of  other  industrial  workers.  He  would  like  to  see  an  inquirer 
for  information  brought  right  into  contact  with  the  man  who  could  supply 
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it.  He  was  usually  not  necessarily  the  director  o£  research,  but  a  man 
further  down.  For  a  long  while  to  come  a  great  deal  of  the  research 
in  industry-  would  be  conducted  mor?  and  more  along  lines  of  solving 
problems  incidental  to  improving  processes  and  methods  and  the  toning 
up  of  efficiency  generally,  and  the  research  knowledge  relating  to  that  sort 
of  thing  existed  only  in  the  minds  of  men,  and  there  was  ven,'  little  written 
about  it.  There  was  one  other  point  in  the  memorandum  which  struck 
him  very  much,  and  which  he  very  cordially  supported,  and  that  was 
the  question  of  education,  the  educative  influence  of  any  means  which 
could  be  taken  by  the  bureau  in  enlightening  public  opinion. 

Major  Bliss  (Woollen  Research  Association)  said  there  was  only  one 
libraPi-  in  the  Unittd  Kingdom  which  could  be  regarded  as  at  all  repre- 
sentative, and  that  was  the  Patent  Office  Library.  We  were  not  in  the 
position  in  which  they  were  in  Germany,  of  having  really  good  technical 
libraries  in  all  the  provincial  cities.  He  thought  that  if  such  a  Bureau 
was  formed  provision  should  be  made  by  which  a  reference  could  be  sent  to 
the  Bureau  and  a  copy  of  the  Paper  or  an  extract  from  the  Paper  obtained. 

Mr.  Beck  (Scientific  Instrument  Makers'  Research  Association)  stated 
that  on  the  formation  of  his  Association  it  was  pointed  out  that  the  results 
of  research  would  be  retained  for  the  benefit  of  its  members,  except  in 
such  cases  where  the  Department  might  decide  that  it  was  of  national 
importance  that  they  .should  be  disclosed.  He  would  like  to  know  the 
method  on  which  the  Department  thought  that  it  would  be  advisable 
to  act  in  order  to  safeguard  the  interests  of  the  associations  who  were  at 
present  disclosing  a  great  many  facts  which  they  would  not  otherwise 
disclose.  There  was  the  further  point  as  to  what  precautions  would  be 
taken  to  safeguard  the  information,  thus  obtained  and  placed  in  the 
Bureau,  from  getting  out  into  the  hands  of  competing  companies  of 
different  nationalities. 

Mr.  Williamson  (British  Scientific  Instrument  Makers'  Research 
Association)  asked  whether  the  expenses  of  the  Bureau  would  come  out 
of  the  funds  of  the  Department,  or  would  be  provided  for  by  a  special 
grant  in  another  way. 

Mr.  HE.4THCOTE  (British  Non-Ferrous  Metals  Research  Association) 
said  he  was  continually  being  faced  with  the  need  of  reading  the  originals 
of  works  of  research.  At  present  it  was  only  with  the  greatest  difficulty 
that  one  could  obtain  sight  of  originals,  and  he  was  sure  that  that  Bureau , 
if  it  could  secure  for  the  advantage  of  research  workers  the  sight  of 
original  works  would  be  a  very  great  advantage. 

Mr.  Marlow  (Boot  and  Shoe  Research  Association)  pointed  out  that 
in  hi.5  industry  the  most  valuable  information  could  be  obtained  from 
America.  They  foimd  that  the  research  associations  of  America  had 
adopted  the  system  of  declining  to  give  any  information  until  it  was  two 
or  three  years  old.  He  did  not  know  whether  there  could  be  any  inter- 
change through  the  suggested  Records  Bureau  by  which  they  could  get 
quicker  infonnation  from  America. 

In  reply.  Sir  Frank  Heath  stated  that  they  had  declared  officially 
that  the  ownership  in  scientific  results  was  that  of  the  members  of  the 
association  ,  the  association  held  that  property  in  trust  for  its  members. 
Accordingly,  the  Records  Bureau  would  be  organised  in  two  sections,  a 
confidential  section  and  a  non -confidential  section.  They  would  ask 
research  organisations  in  forwarding  infonnation  to  indicate  which  part 
of  the  information  they  considered  confidential  and  what  not  confidential. 
Information  in  the  confidential  section  of  the  Bureau  would  be  com- 
municated to  nobody  without  agreement  with  the  body  that  sent  it.  It 
might  Ije  quite  easy  to  negotiate  the  transference  of  that  information  to 
another  association  on  reasonable  terms,  but  there  would  be  no  breach 
of  confidence.  He  was  glad  to  see  representatives  of  the  Research  Com- 
mittees and  Boards  of  the  Department,  who  also  were  often  in  possession 
of  infonnation  which  was  confidential.  That  infonnation  would  similarly 
go  into  the  confidential  section  of  the  Bureau  and  be  dealt  with  in  the 
same  way.  Their  intention  was  that  the  .service  of  the  Bureau  should 
be  a  national  service  common  to  the  whole  country  in  so  far  as  the 
country  came  into  touch  with  the  Department  in  connection  with  re- 
search. Beyond  any  grant  they  should  make  to  the  a.ssociation,  there 
was  no  yjroposal  to  make  any  claim  on  the  finances  of  the  Research 
Association  for  running  this  Bureau  ;  that  would  be  a  burden  on  the 
fund  of  the  Department,  and  not  on  that  of  the  Research  Association. 
It  was  because  the  Advisory  Council  had  felt  so  very  strongly  the  danger 
of  devoting  themselves  merely  to  the  collection  of  the  dead  dry  bones  of 
knowledge  that  the  proposals  of  the  Bureau  were  so  limited  and  so  clearly 
defined.  It  would  not  lie  financed  out  of  the  million  fund  which  was 
available  for  research  associations  ;  they  hoped  to  l)e  able  to  persuade 
the  Treasury  to  allow  them  to  carry  the  burden  of  the  Bureau  upon  the 
vote  and  not  upfjn  the  million  fund.  Referring  to  Mr.  Heathcote's 
question  alx)ut  the  need  for  getting  at  original  Papers,  he  said  that  they 
must  never  forget  that  it  was  a  primary  duty  of  a  research  association 
to  have  its  own  library  and  its  own  records  bureau.  It  was  not  intended 
that  the  central  organ  should  relieve  the  association  for  collecting  their 
own  information  and  from  having  their  own  library.  At  the  same  time, 
anything  that  the  Department  through  the  Records  Bur-au  could  do  to 
heip  research  associations  to  get  a  sight  of  scarce  or  rare  publications  they 
would  do.  He  was  not  sure  whether  the  Department  would  be  more 
successful  in  getting  rapid  interchange  with  America  than  other  organisa- 
tions had  been  in  the  pa.st.  They  were  getting  into  relationship  with  the 
National  Research  ('«uneil  in  America.  They  were  already  in  active 
intercommunication  with  the  Bureau  of  Standards,  and,  so  far  as  pub- 
lished information  was  concerned,  the  Records  Bureau  would  have  that 
information  as  rapidly  as  anybody.  If  they  could  break  down  the  sus- 
picion between  firms  in  an  industry  in  our  own  eountrj-  they  would  have 
gone  a  very  long  way  ;  but  rapid  intercommunication  of  new  knowledge 
between  firms  in  different  countries  would  take  longer  to  establish. 
(To  hp  ronrh(r!(d.) 


Patents  in   1918. 


According  to  the  36th  report  of  the  Comptroller-General,  there  was  an- 
appreciable  increase  in  the  number  of  patent  applications  in  1918  com- 
pared with  the  years  1917  and  1916. 

Proceedings  Under  Emergency  Legislation. 

During  the  year  168  applications  were  made  for  the  avoidance  or  sus- 
pension of  patent  rights.  In  146  cases  licences  have  been  or  will  be 
granted,  and  in  six  cases  the  patents  have  been  suspended.  Of  the 
remaining  applications,  one  was  refused,  five  were  withdrawn  or  aban- 
doned, four  were  not  being  required  by  reason  of  the  patents  having 
expired,  and  the  rest  have  not  yet  been  decided.  Four  applications  for 
the  avoidance  or  suspension  of  the  registration  of  trade  marks  were 
received.  One  application  was  refused,  one  withdrawn  and  the  remain- 
ing two  cases  were  allowed  to  stand  over. 

Of  the  31  applications  for  the  grant  of  licences  under  patents  vested 
in  the  Custodian  under  sec.  6  of  Trading  with  the  Enemy  (Amendment)' 
Act,  1916,  two  were  withdrawn,  and  the  remainder  have  been  granted. 
During  the  year  it  was  decided  that  the  benefit  of  all  enemy  owned 
patents  should  be  vested  in  the  Custodian,  and  under  the  Trading  with  the- 
Enemy  (Amendment)  Act,  1918,  an  order  was  made  on  Oct.  31,  1918. 
From  the  date  of  the  vesting  order  to  the  end  of  the  year  five  applicatons 
for  licences  were  received  ;  one  was  returned,  as  the  patent  had  exyjired, 
and  in  the  remaining  four  cases  licences  will  be  granted. 

The  number  of  notifications  relating  to  foreign  patents,  designs  and 
trade  marks  deposited  was  662,  against  346  in  1917,  and  the  fees  received 
amounted  to  £82  15s. 

General  Business. 

During  the  year  21,839  applications  for  patents  were  made,  compared 
with  19,285  in  1917  and  18,602  in  1916  ;  there  were  15,662  provisional 
specifications  (against  13,990  and  13,641  in  1917  and  1916  respectively), 
and  13,263  complete  specifications  (against  11,.539  and  10,700).  The 
number  of  patents  sealed  was  10,809,  compared  with  9,347  in  1917  and 
8.424  in  1916.  The  applications  for  the  registration  of  designs  were 
10,019  (compared  with  13,208  and  15,399  in  1917  and  1916  respectively), 
and  the  number  registered  was  9,597,  against  12,729  and  14,766  respec- 
tively. The  trade  mark  applications  were  6,968,  compared  with  5,.W2 
and  5,837,  and  the  registered  marks  numbered  3,055,  against  2,744  and' 
2,878  respectively. 

The  patents  fees  amounted  to  £314,431  and  the  designs  fees  to  £5,767, 
being  increases  of  £22,216  and  £355  over  the  resjjective  amounts  for  1917. 
The  "total  receipts  were  £345,405,  compared  with  £318.149  in  1917. 
The  surplus  of  receipts  over  expenditure  was  £135.890,  compared 
with  £124,427  in  1917.  The  total  number  of  persons  employed  by  the 
Patent  Office  is  695  ;  193  of  these  have  served  or  are  serving  with  H.M. 
forces,  and  69  were  loaned  to  other  departments.  The  number  of  readers 
who  made  use  of  the  free  library  was  65,076,  compared  with  66,195  in  1916. 
The  number  of  volumes  addeel  was  6,128,  of  which  298  were  volumes  of 
patent  specifications  or  patent  journals,  and  2,101  were  trade  catalogues. 
The  remaining  3,729  volumes  were  scientific  text-books  or  periodicals,. 
2,361  being  obtained  by  purchase  and  1,368  by  gift  or  exchange.  The 
number  of  works  in  the  library  at  the  end  of  the  year  was  56,719,  and  the 
ajiproximate  number  of  volumes  (exclusive  of  duplicates)  was  172,("'00. 

Fees,  Etc. 
There  was  again  a  large  increase  in  renewal  fees,  which  amounti'd  to 
£232,629,  against  £219,693  in  1917.  The  number  of  patent  applications 
(21,839)  showed  an  increase  of  13-2  per  cent.,  and  the  number  of  com- 
plete specifications  filed  (13,263)  showed  an  increase  of  14-9  per  cent. 
The  applications  received  from  women  inventors  numbered  286,  com- 
pared with  2.53  in  1917.  The  apjilications  made  by  way  of  communication 
from  abroad  numbered  787,  compared  with  927  iii  1917.  Under  the  ))ro- 
visions  of  the  International  Convention  for  the  Protection  of  Industrial 
Property,  1.369  applications  were  made, against  1,661  in  1917,  a  decrease 
of  292.  "  The  number  of  applications  post-dated  in  consequence  of  dis- 
conformity  between  the  complete  and  provisional  specification  was  175, 
and  the  number  of  applications  for  patents  of  addition  428,  compared' 
with  182  and  416  respectively  in  1917.  The  number  of  cases  in  which 
complete  specifications  were  filed  in  respect  of  cognate  provisional  speci- 
fications was  355,  compared  with  366  in  1917. 

Rb.storation  and  Revocation,  Etc. 

The  number  of  .applications  made  for  the  restorationof  patents  which 
had  lapsed  in  consequence  of  non-payment  of  renewal  fees  was  23,  of 
which  nine  are  still  pending.  One  api)lication  was  not  proceeded  with,, 
and  in  the  remaining  13  cases  the  patent  was  restored.  In  1917  there 
were  15  applications,  14  patents  were  restored,  and  one  application  was 
withdrawn. 

There  were  five  apiilications  under  see.  26  for  the  revocation  of  patents  ;. 
one  was  withdrawn,  one  was  out  of  time,  in  two  cases  orders  were  made 
requiring  an  amendment  of  the  patentee's  specification,  and  one  is  still 
I)ending.  The  number  of  hearings  Ti])on  oppositions  to  the  grant  of 
patents  was  ,57,  compared  with  49  in  1917.  There  were  1 3  appeals  to  the 
Law  Officer,  with  the  result  that  in  three  cases  the  Comptroller's  decision 
was  supported,  two  apjx-als  were  withdrawn  and  the  remaining  fight 
ca.ses  are  outstanding.  Of  the  six  petitions  for  extension  of  term,  four 
related  to  i)atents  of  the  year  1904  and  two  to  patents  of  1905.  In  one 
case  the  patent  was  extended  for  seven  years  ;  in  one  case  the  petition 
is  being  withdrawn,  and  the  remaining  (-ases  have  not  yet  been  deeided. 
The  names  of  four  patent  agents  were  added  to  the  register  during  the- 
year,  making  the  total  number  238. 
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Fire  Fighting  by  Floodlight. 

The  B.T.-H.  Floodlijiht  Projector  and  its  various  applications  has 
already  been  described  in  the  technical  press.  Uur  attention  has,  how- 
ever, been  drawn  to  still  another  way 
in  which  this  projector  unit  can  be  use- 
fully employed.  A  recent  demonstra- 
tion by  the  Dundee  Fire  Brigade  De- 
partment  has  shown  the  possibilities 
of  floodlighfng  as  an  aid  tj  tire 
fighting  at  night.  The  B.T.-H. 
projector  used  in  this  demonstration 
was  of  the  ordinary  portable  type, 
mounted  on  a  tripod,  and  was  fitted 
with  a  1,000-watt  Mazda  half  watt 
lamp.  It  was  possible  by  its  powerful 
beam  to  identify  a  fireman  working  at 
a  height  of  400  ft.,  and  to  illuminate 
his  work. 

In  some  cases  the  light  of  the  fire 
provides  suiBcientillumination  for  the 
work  of  the  firemen,  but  usually  the 
fire  brigade  are  compelled  to  work  in 
comparative  darkness,  to  the  detri- 
ment of  their  salvage  efforts.  The 
B.T.-H.  Floodlight  Projector  provides 
an  ideal  lighting  unit  for  such  con- 
ditions, because  it  is  portable,  and 
infinitely  adjustable  in  the  sense  that 
its  beam  can  be  projected  at  a 
moment's  notice  in  any  desired  direc- 
tion. The  projector  could  be  operated 
from  a  small  generator  coupled  to  the 
pumping  'engine,  or,  better  still, 
facilities  for  connecting  to  the  electric 
mains  should  be  provided  atevers'  fire 
hydrant  position.  The  projector  could 
also  be  easily  connected  to  any  electri- 
cally-lighted house  in  the  neighbour- 
hood, or  to  a  street  lighting  standard. 


Gattie's  Goods  Clearing  House 
Scheme. 

The  Cammitt^e  appMntsd  to  inquire  into  Mr.  A.  W.  Gattie's  scheme 
for  improving  the  methods  of  handling  goods  and  traffic  commenced  to 
take  evidence  on  the  20th  inst. 

Sir  .1.  FoRTEsctTE  Flassery.  M.P.,  presided,  and  Sir  Philip  Nash,  Sir 
J.  A-!piiiall.  iMr.  A.W   Burgess  and  Mr.  F.  T.  Hopkinson  were  also  present. 

C3un;el  for  Mr.  Gatti?  (Mr.  W.  H.  Gattie)  claimed  that  the  scheme 
would  enable  the  work  done  at  H  goods  railway  stations  in  I^ondon  to 
be  cirried  out  at  one  central  clearing  house.  The  pro])osed  goods  yard 
would  occupy  an  area  about  equal  to  that  of  I-iord's  Cricket  Ground,  and 
engineers  had  stated  there  were  no  engineering  difficulties. 

Mr.  A.  W.  G-iTTlE  ^ave  evidence  on  oath,  and  said  the  scheme,  which 
had  be?n  before  the  public  for  11  years,  appli.^d  the  principle  of  the 
bankers"  clearing  ho\isj  to  the  business  of  goods  transport.  HLs  system 
was  (1)  to  introduce  a  three  dimensional  continuous  compound  movement 
in  substitution  for  a  one  dimensional  intemiittrnt  movement;  and  (2) 
to  substitute  electric  apparatus  for  manual  handling.  He  proposed  to 
substitute  one  properly  designed  and  adequately  approached  compact 
building  for  the  74  scattered  goods  stations  of  London.  The  present 
cumbrous  arrangements  required  the  assistance  of  SOO  firms  of  cannen 
and  carriers,  and  100,000  vehicles  to  do  the  work  of  collection  and 
delivery  in  London,  but  his  system  would  require  only  5.000  motor 
lorries.  Shunting  work  in  and  near  London  would  be  almost  eliminated, 
and  the  man  with  the  hand  truck  would  be  supplanted  by  the  electric 
truck,  which  could  travel  at  a  speed  of  4i  miles  an  hour,  and  in  24  hours 
could  probably  do  the  work  of  12  men.  A  goods  clearing  house  could 
only  be  run  at  a  profit  where  a  large  turnover  of  goods  could  be  secured. 
The  site  he  suggested  was  a  tract  of  flat  land  of  suitable  elevation  in 
Clerkenwcll,  between  Ooswell-road  and  John-street.  The  width  of  each 
of  these  thoroughfares  would  be  increased  by  100  ft.  Auxiliary  to  each 
of  the  roads  were  Clerkenwell-road  and  Old-street,  and,  in  addition,  26 
smaller  streets  converged  on  the  precincts.  vSix  tubes  (railway  ap- 
proaches) would  link  the  clearing  house  up  with  the  different  railway 
systems,  and  as  many  as  300  trains  a  day  could  be  dealt  with.  The  motive 
power  w  luld  be  electricity,  and  a  generating  station  might  be  set  up  on 
a  suitable  site,  say  at  Barking.  Mr.  Gattie  proceeded  to  describe  the 
machinery,  which  would  be  capable  of  loading,  unloading  and  .sorting 
80,000  tons  of  goods  in  24  hours  and  of  de.iling  with  3.000,000  jiackages. 
The  area  of  the  clearing-house  yard  would  be  416,800  sq.  ft.,  and  the  total 
available  space  would  be  over  a  mi  lion  square  feet. 

In  answer  to  Sir  J.  Aspinall,  Mr.  Gattie  said  elaborate  precautions 
would  t>?  taken  against  fire.  The  building  would  be  of  steel  and  ferro- 
concrete. Special  arrangements  were  suggested  for  the  rapid  deliverj-  of 
milk  chums,  of  fish  to  Bi  ling.sgate,  and  of' other  jjerishablc  goods.  It 
was  not  proposed  to  ask  any  railway  company  to  serajj  rolling  stock  or 
to  make  any  outlay  as  a  conditon  of  the  adoption  of  the  scheme. 


On  Tuesday  Mr.  Gattie  continued  his  evidence,  and  described  the 
mechanism  by  which  trays  of  goods  would  be  transferred  automatically 
from  one  part  of  the  clearing  house  to  another.  Dealing  with  the  objec- 
ti  m  that  the  setting  up  of  any  clearing  house  would  lead  to  a  strike,  he 
Slid  that  in  the  suggested  labour-aiding  devicef,  he  had  in  view  an  im- 
|Hovem'»nt  in  the  condition  of  the  working  classes.  While  transport 
would  be  cheaper,  there  would  be  ample  wages  for  the  workers  and  good 
dividends  for  shareholders.  There  would  be  rather  more  than  less 
labour  employed  with  the  machinery  he  proposed  ;  it  would  do  away 
with  casual  labour,  and  there  would  be  regular  work  and  good  wages.  A 
strike,  if  continued  for  any  length  of  time,  would  stane  London,  but  so 
also  would  a  railway  .strike  if  it  lasted  long  enough.  With  a  well-con- 
tented staff  the  possibility  of  a  strike  would  be  remote. 

He  had  been  in  communication  with  the  engineer  of  the  Merst y  Docks 
.and  Harbour  Board,  and  had  considered  the  want  of  proper  facilities  for 
loading  and  unloading  at  some  of  the  Liverpool  docks.  His  impression 
was,  from  conversation,  that  the  officials  were  favourabfe  to  his  pro- 
posals. At  the  London  docks  the  conditions  were  different  from  those 
on  the  Mersey.  In  the  Thames  there  were  opportunities  for  loading  and 
unloading  in  the  river  which  should  be  made  use  of.  Docks  were  sources 
of  expense  and  delay,  which  would  be  avoided  by  deep-water  wharves. 
If  the  present  practice  of  the  Port  Authority  were  perj^isted  in,  London's 
position  as  a  leading  port  would  be  endangered.  The  methods  em- 
ployed in  unloading  were  obsolete. 

After  answering  questions  as  to  the  risk  of  fire  owing  to  the  use  of 
I)etrol  for  the  lorries  at  the  clearirg  house,  Mr.  Gattie  stat<d  that  the 
mobility  of  a  railway  waggon  on  the  track  was  only  3  per  cent,  of  its 
existence,  and  put  in  statistics  to  show  that  the  cost  of  haulage  of  a  ton  of 
goods  from  Leeds  to  London  would  be  only  8d.,  the  remainder  of  a  charge 
of  57s.  being  for  collection,  delivery,  terminal  charges,  shunting  and 
handling;  a  large  amount  of  locomotive  energy  being  wasted  in  shunting. 

In  the  afternoon  members  of  the  Committee  visited  the  works  of  the- 
New  Transport  Company  at  Battersea. 


Patent   Record. 


SPECIFICATIONS  PUBLISHED. 

The  following  abslraci  from  some  of  the  specifications  recently  published  have  been 
specially  compiled  by  Messrs.  Mewburn,  Ellis  &  Co.,  Chartered  Patent  Agents, 
70  and  72,  Chancery-lane.  1  ondon,  W.C, 

Whenever  the  date  applied  for  differs  from  the  date  on  which  the  application  was  lodged 
at  the  Patent  Office  the  former  is  given  in  brackets  after  the  title, 

1917  Specifications. 
111298  Deutsche  Gasgluhlicht  Akt.  Ges.    (Auerges.)    Manufacture  of  incandescent 

electnt  lamps.    (14  11/16.1 
112  446  Chemische  Fabrik  Weissenstein  Ges.  &  Walter.    Diaphragms  for  electro- 
lytic cells.     (1912  16.) 
129.665  Wates.     Electtic  signalling  apparatus.     (17  11/18.) 
129.670  Fessenden    &    Leslie.     Methods   and   apparatus   for  eliminating  undesired 

vibrations  of  particular  frequencies.     (8/6/ 17.) 
129  680  YoRKE.     Magnetic  deflectors  for  electric  arcs  in  lamps,  searcfilights  and  the  like. 

(23  11/17.) 
129.686  Marelli  &  Co.     Ignition  magnetos.     (28,9/16.) 
129,700  Marino.     Sparlc-gap  apparatus  for  use  in  wireless  telegraphy.     (29  11  17.) 

A  sparlc-gap  apparatus  is  provided  wherein  the  section  for  the  passage  of  the  air 
is  not  limited  by  the  necessities  of  mounting,  and  a  very  laige  extension  of  th& 
e'ectrodes  can  be  effected  with  plates  of  limited  surface  by  the  feature  that  the 
ridges  that  constitute  the  electrodes,  which  ridges  may  be  annular,  rectilinear  or  of 
any  other  shape,  are  arranged  on  polygonal  plates  assembled  by  means  of  l3olts  or 
tfie  nice  situated  outside  the  zone  occupied  or  enclosed  by  the  electrodes. 
129.702  CORNU.     Mercury  vapour  lamps.     (5  6'17.)     (Addition  to  13.807  17.) 

The  lamp  is  orovided  with  an  arc-striking  device  comprising  a  bulb  communicatine 
with  the  highest  point  of  the  illuminating  tube  through  the  medium  of  a  tul)e  pro- 
vided with  small  condensing  chambers,  a  heating  spiral  traversing  the  arc-striking 
bulb  being  connected  in  series  with  the  lamp,  while  the  damper  employed  in  com- 
bination with  such  a  lamp  comprises  a  tube  inserted  in  the  path  of  the  mercury 
between  the  illuminating  tube  and  the  compression  bulb  connected  to  the  anode. 
the  tube  of  the  damper  being  traversed  by  a  metallic  conductor  which  effects 
electrical  connection  between  the  two  parts. 
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17.148 
17.150 
17.195 
17.208 
17.210 
17.215 
17.216 
17.228 
17.237 


17.255 
17.265 
17.294 
17.301 

17.334 
17.335 
17.337 

17.365 
17.384 
17.388 
17.399 
17.422 
17.424 


APPLICATIONS  FOR  PATENTS. 

Note. — Names  within  parentheses  are  those  of  communicators  oi  inventions. 
July  9.  1919. 

Jones.     Method  of  generating  electricity. 

Pollock.     Arc  welding  generators. 

Edwards.     Electric  ignition  systems  for  engine. 

B.  T.-H.  Co.  &  Wheat.     Electric  light  fittings. 

Armstrong.     Method  for  receiving  wireless  signals. 

Bennett  &  Parsons.    Searchlight.  &c..  proiector^. 

Kenn.     Magnetic  attachment  for  engines.  &c. 

Marks.    (Spardon  Electrical  f^oducts  Co.)     Electric  fire  alarms. 

Foster  &  Pocklincton.    Controlling  electrical  machinerv. 

Kalushika  Kaisha  Tsukamoto  Denki  Kenkvusho.    Signal  system  for  tele- 
phones. • 

Bazlev.     Electromagnetic  brake. 

ASHCROFT.     Electrolytic  decomposition  of  anhydrous  magnesium  chloride  and 
production  of  magnesium,  &c, 

July  10,  1919. 

Chow.     Electric  hammers. 

CuNLiFFE.     Electric  switch. 

Brook  &  Hirst.    Switchgear  for  controlling  motors. 

Knowles.     Electric  lighting  systems  combined  with  ignition  systems  for  intexnal 
combustion  engines.  &c. 

TowNSEND.     Apparatus  for  conversion  of  currents. 

Varlev.    Power  interchanging  and  generating  devices. 

Redruf,     Magneto  electric  machines. 

July  11.  1919. 

Stevens.     Electric  ignition  apparatus. 

Taylor.     Obtaining  single-phase  currents  from  three-phase  systems- 

Smith.    Self-regulating  dynamos. 

Grimaldi  &  RosATi.     Photo-electric  reproduction  of  sound. 

CoNNAUOHTON  &  Rmling.     Electric  signalling  apparatus. 

B.  T.-H.  Co.  &  Ci  INKER.    Static  electrical  condensers. 
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Commercial  Topics. 


The  Tube  Combine. 

Some  further  particulars  are  now  available  of  the  imp  ^rtant  com 
bination  of  tinns  in  the  tube  and  conduit  industrj*.  The  capital  of  Tube 
Inrestmcnts,  Ltd..  which  is  to  effect  the  combination  of  the  interests  of 
Accles  &  Pollock.  Credenda  Conduits  Company,  Simp!ex  Conduits  and 
Tubes,  Ltd..  is  £1.2.")O.IKW>.  equally  divided  into  ordinarj'  and  7  j)er  cent, 
cumulative  preference  shares.  In  addition.  Messrs.  Babcock  &  Wilco.x 
has  acquired  UHJ.tHRl  shares,  and  its  manageing  director,  llr.  James 
Kemnal.  has  joined  the  board  of  the  new  company.  The  shareholders 
of  the  various  companies  will  be  entitled  to  exchange  their  holdings, 
according  t:>  agreed  basis,  for  shares  in  Tubes  Investments,  Ltd. 
*  *  *  * 

The  Athens  Exhibition. 

We  arc  informed  that  the  King  of  Cireeee  has  consented  to  open 
the  import^ant  Exhibition  of  British  Manufactures,  which  is  being 
organised  by  the  Fedration  of  British  Industries  in  Athens.  It  is 
expected  that  the  ofKciil  opening  will  be  Srnday,  Oct.  19,  but  the 
exhibits  will  be  arranged  and  th-?  Exhibition  ojien  to  trade  visitors  on 
•Oct.  13  (Oct.  I),  yot  i'g  ;  pproaching  the  Exhibition  in  importance 
and  size  has  ever  been  held  in  Greece,  and  its  novelty,  together  with 
the  high  patronage  it  is  receiving,  wiil  make  it  the  daily  meeting  place 
of  Greek  society.  This  should  have  its  due  effect  on  the  business  side 
of  the  Exhibition  and  add  gre't'y  to  the  opportunities  of  exhibitors 
for  making  acqueintances  and  fri  ndships  v.-.luable  in  the  future. 
*         *         *         * 

The  Polish  and  Rumanian  Markets. 

Inquiries  are  Ix'iiig  made  by  firms  in  Poland  for  various  machinerv"  and 
tools,  internal  crmbustion  and  steam  engines,  elcctiic  cables,  electrical 
supplies,  mining  plant,  hardware,  chemicals,  &c.  British  manufacturirg 
manufacturers  should  communicate  with  the  ,Secretaiy  of  the  Polifh 
Commercial  and  Financial  Agency,  Commission  Internationale  de 
Ravitaillement,  88,  Kingsway,  London,  W.C.2. 

According  to  a  report  by  H.il.  Commercial  Secretary  at  Bucharest,  a 
certain  amount  of  machinery  is  required  for  Rumanian  industries,  and 
it  is  satisfactory  to  learn  that  British  manufacturers  seem  to  have  already 
realised  the  need.  There  are  several  representatives  of  British  firms  here 
to  sell  such  goods.  The  needs  of  the  railways  of  the  country  should  not 
be  overlooked.  The  articles  in  demand  include  industrial  machinery, 
winches,  pumps,  tubes,  tools,  lamos,  electric  power  plants,  &c. 

A  convspindent,  with  considerable  experience  of  Rumanian  conditions, 
states  that  there  is  an  acute  lack  of  all  electrical  apparatus,  from  dynamos 
and  internal  combustion  engines  to  electric  fittings,  tnel  e'omeftictelephore 
sets  and  electric  Ix-l's.  The  re  is  a  vast  amount  of  vrdeve'lopcd  water- 
power  and  there  shoulel  be  a  good  field  for  hydro-eleetric  plant.  Immedi- 
ate requirements  includes  insulateel  wires  and  cables,  tubing,  switches, 
motors,  tr.insformers,  metal  filament  lamp^,  telephones,'  electrical 
heating  and  cooking  .Tpparitis,  fans,  electro-medical  apparatus,  &c. 

Long  Term  Credits  for  Exports. 

We  are  glad  to  learn  that  the  Board  of  Trade  is  re-alising  the  impor- 
tance of  assisting  the  ex])urt  trade,  for  it  i<  annoiineeel  that  an  Office  will 
shortly  be  opened  under  management  appointed  by  the  Board  for  fur- 
nishing sterling  credits  in  accordanc."  with  the  .se^hcme  for  assisting  the 
exportation  of  goejds  to  certain  disorganised  parts  of  Europe.  The 
credits  will  be  baserl  on  bills  drawn  in  this  country  by  the  seller  of  th" 
goods  and  accepted  by  the  buyer,  and  will  be  subject  either  (n)  to  the 
deposit  with  an  apprejv?d  bank  in  the  country  of  purchase  of  currency 
to  an  amount  required  by  the  office,  or  {h)  to  a  guarantee  of  currency  of  a 
required  amount  by  an  approveel  b,"-nk,  or  (e)  to  arrangements  for  the 
handing  over  of  produce  of  the  buyirg  country,  or  (d)  to  the  deposit  of 
securities  with  the  apjiroved  bank  or  the  office  tinder  the  scheme.  The 
Office  wi  1  fix  j)eriw)ieally  the  amount  of  curnney  required  to  be  d?- 
posil^ed  per  £100  sterling,  and  will  have  power  to  vary  its  charges  acceirel- 
ing  to  the  nature  of  each  trans.ieti  jn.  The  credits  wiil  continue  for  such 
peritxls  as  the  Office  may  determine  in  each  ease,  having  regard  to  the 
economic  prospects  of  the  country  concerned  and  the  character  of  the 
business,  hut  the  maximum  iM-rioel  wi  I  K-  three  years. 

The  Office  wi  1  be  entitk-d  (n)  to  take  ov'er  and  liquidate  collateral 
pledges,  (h)  to  have  recourse  against  the  acee])tor  of  the  bill  for  any 
deficiency,  and  (c)  to  have  reetMirse  against  the  guarantor.  The  credits 
furnished  wil  not,  as  a  rule,  exceed  80  per  e:ent.  of  the  prime  cost  of  the 
gooels  sold,  plus  freight  and  in.surance.  In  special  cases,  however,  at  the 
discretion  of  the  executive,  the  amount  may  l)e  increased,  but  in  no  case 
will  it  exceed  the  prime  cost  plus  freight  anil  insurance.  If  the  proceeds 
of  the  bill  are  le-,ss  than  the  prime  cost  plus  freight  and  insurance  the  loss 
will  be  divide'el  betwe'cn  the  Office  and  the  drawer  of  the  bill  in  the  pro- 
portion of  four-fifths  to  one-fifth. 

Business  wi  I  be  taken  only  through  banks  and  on  the  reports  e)f  banks, 
and  the  aggregate  amount  of  cretlit  to  be  granted  will  not  exceeel 
£2fi,000,WK).  The  area  and  classes  of  gorxis  to  which  the  scheme  relates 
will  be  settled  freim  time  to  time  by  the  (Jovemnunt,  but  cretlit  will  not 
be  funiished  either  for  the  export  of  raw  material  or  for  the  sale  of  stocks 
held  by  Geivemment  eiepartments. 

Our  main  objection  to  the  present  scheme  is  that  it  is  somewhat  vague 
and  indefinite  ;  no  partieu'ar  t'ade  or  business  is  specified,  and  it  leaves 
too  mtich  to  be  settleel  by  Government  departments. 


Electricity  Supply. 

Lye  and  Woi.lescote  UKB.iX  ConxciL  will  light  the  streets  elec- 
trically in  future. 

Bei.F-IST  Electricity  Committee  has  increased  the  charges  for  elect) ic 
curn  lit  by  7A  ])ercent. 

.■\n  approximate  incre-ase  of  about  lo  per  cent,  for  current  is  jiroposed 
by  Oi.oH.vM  Electricity  Committee. 

Hevwood  Electricity  Committee  has  decided  to  increase  the  charges 
for  electric  energy  by  another  20  per  cent. 

Unrest  has  manifested  itself  at  Bl.4CKP00L  electricity  works,  where 
SO  men  are  out  on  strike  for  improved  terms. 

The  public  electric  lighting  scheme  recently  adopted  by  .Ansfield 
Pi.Aix  Urban  Council  is  estimated  to  cost  £17,000. 

Gravesend  Corporation  has  applied  to  the  Board  of  Trade  to  fix  the 
legal  ma.ximum  rate  at  Is.,  insteael  of  the  existing  8el.  per  unit. 

Woking  Electric  Supply  Comimny  has  asked  the  Board  of  Trade  to  fix 
the  minimum  charge  for  electric  current  at  13s.  4d.  for  a  consumption 
of  20  units  per  quarter. 

A  company  with  a  capital  of  £40,000  is  being  organised  for  the  purpose 
of  establishing  electricity  supply  works  at  Portadown,  and  already  pro- 
mises to  subscribe  £20,000  have  been  received. 

A  public  inquirj'  has  been  held  into  the  application  of  Downpatrick 
Rural  Council  for  the  powers  of  an  urban  sanitary  authority  in  reganl 
to  the  public  lighting  of  Balljaiahinch  by  electricity. 

Peterborough  City  Coimcilhave  asked  Mr.  W.  M.  Selvey,  of  Sheffield, 
to  repjrt  to  thein  upon  the  organisation  anei  working  of  their  electricity 
flepartment  and  as  to  the  suggesteel  extensions  of  the  generating  plant. 

Salford  Corporation  has  sanctioned  the  following  increases  in  the 
prices  of  electricity  :  Lighting,  from  30  to  65  per  cent,  over  pre-war 
rates  ;  power  -ind  he^nting,  including  bulk  sujiplies,  from  50  to  90  Jier 
cent. 

Thurstonland  Urb..in  Council  are  negotiating  with  the  West  Riding 
Asylums  Committee  as  to  the  electric  lighting  e>f  the  streets,  electricity 
to  be  suppjieel  from  the  plant  at  Storthes  Hall  Asylum.  .  An  electrical 
engineer  is  to  be  asked  to  prepare  plans  to  lay  before  the  Asylums  Board. 
The  accounts  of  the  Croydon  electricity  department  for  the  year  ended 
March  31,  1919,  show  revenue  £105,374,  working  and  general  exix-nses 
£74,391.  gross  profit  £30.983  and  net  profit  £5,981  (comjiared  with  deficit 
of  £1,640  from  previous  year).  Units  generateel  were  11.080,0^0 
(11,914.707)  and  sold  8.858,641  (9,437,943).  Total  ma.ximum  demanel 
was  4.476  kw.  (3,986  kw.). 

A  di.spute  recently  arose  between  the  Bromley  (Kent)  Electiic  Light 
&  Power  Company  anel  one  of  its  consumers  in  the  Bickley  disti  ict.  The 
consumer  (Mr.  Douglas)  obtained  an  interim  injunction  restraining  the 
company  from  discontinuing  the  supply  of  electricity  to  his  house,  but 
subseepiently  the  parties  agreed  that  the  interim  injunction  shemld  be 
discharged,  the  company  agreeing  not  to  cut  off  the  supply  on  aecoui.t 
of  an  alleged  debt  due  by  plaintiff  in  respect  of  the  increaseei  cha'  ge. 

The  accounts  of  Colchester  electricity  elepartment  for  the  ye:  r 
ended  March  31,  1919,  show  revenue  £23,947  (compared  with  £23,420 
in  previous  vear),  total  costs  £21.125  (£17,002).  and  gross  profit  £2.822 
(£6,417).  Interest  required  £1.983  (£2,070)  and  sinking  fund  and  r<  - 
demption  £4,329  (£4,234),  the  net  result  being  a  deficit  of  £3,734  (£49'. 
Totr.l  costs  were  2-642d.  (2027d.)  per  unit  sold.  Maximum  load  wr.s 
1,008  kw,  (1,048  kw.)  and  load  factor  21-7:d.  (21 -rd)  per  cent.  Units 
sold  wore  1,918,428(2,012,931). 

Wl.MBl.EOOM  electricity  department's  accounts  for  the  year  eniUd 
March  31,  1919,  show  revenue  £.".o..-,(l()  (in;ii],ared  with  £.")fl,21l  in  pre- 
vious year),  and  working  expin-.-  t;:i."'.T..."i  (£3I.:i06).  Interest  and 
sinking  fund  requireel  £17.828  (i:i^..'.J4i  and  I  lie  net  result  was  a  defiiit 
of  £3,023  (compared  with  ^i  surjiliis  of  £380).  Average  price  obtained 
was  3'431d.  (3-l44d.)  per  unit,  and  totiil  cost,  including  capital  charges, 
&c.,  was  3-884d.  (3-208il.).  Units  generated  wer?  5,042,900  (5,181,0.30) 
and  sold  3.31(1.281  (3.727,(;97). 

Wimbledon  Corporation  .supplies  electric  current  in  the  Maidens  and 
Coombe  district,  and  by  its  order  the  maximum  charge  for  lighting  is  10s. 
up  to  20  units,  and  6d.  for  each  unit  over  ;  and  for  jiower  2d.  a  unit.  It 
is  now  proposed  to  ask  the  Board  of  Trade  to  sanction  the  following  ne  w 
charge.*  :  Lighting,  13s.  4d.  up  to  20  uni'sand  8d.  after  ;  and  power,  3(1. 
Walsall  electric  suppl.v  dejiartment's  accounts  for  the  year  ended 
March  31,  1919,  show  revenue  £.56.362  (£40,252),  working  costs  £32,440 
£26,302),  and  net  profit,  after  providing  for  capital  charges,  £896  (com- 
pared with  a  deficit  of  £3,998).  Average  price  obtained  was  2-19d. 
(l-94el.)  per  unit,  anel  total  cost,  ncluding  capital  charges,  was  2'15tl. 
(2-13d.).  -Maximum  load  was  2,800  (2,300)  kw.,  and  load  factor  25-2 
(24-8)  jier  cent.  Units  generated  were  8,734,010  (7,172,758),  and  sold 
6,176,270(4,991,795). 

The  Presi.lent  of  the  Board  of  Trade  ree'ently  stated  that  a  great 
majority  of  the  principal  Railway  Companies  in  the  United  Kingdom 
still  possess  stock  lighted  by  gas,  but  they  concur  with  the  inspecting 
oflicers  of  railways  in  regarding  Electricity  as  preferable  to  gas  for 
LloiiTiNO  RoLLl.so  .Stock,  and  are  fitting  their  new  carriages  accord - 
inglv.  A  number  of  companies  are  also  converting  their  existing  .stock 
to  make  it  suitable  for  electric  lighting,  and  considerable  progress  had 
been  made  with  this  work  Ix'fore  it  was  necessarily  interrupted  by  the  war. 
The  revenue  of  the  Herekoro  electricity  undertaking  for  the  year 
ended  March  25.  1919,  was  £20,030  (compared  with  £17,166  in  previous 
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year),  and  gross  profit  was  £3,996  (£3,180).  Interest  required  £4,868 
(£5,286)  and  sinking  fund  £7,627  (£7,627),  and  there  was  a  net  profit  of 
£613  (against  a  deficit  of  £370).  Total  costs,  including  capital  charges, 
wcif  1-744(1.  (212d.)  per  unit.  Units  generated  were  4,850,658 
(3.34.">,654)  and  sold  4,050,000  (3.043.382).  Maximum  load  was  2,200 
(I.(>l())  kw.,  and  load  factor  21  (21-57)  percent. 

In  (lur  issue  of  the  25th  ult.  we  announced  that  Matlock  Urban 
•Council  had  been  advised  by  Mr.  H.  D.  Cook  that  there  was  sufficient 
•water  power  available  at  the  Bentley  Brook  for  generating  electricity  for 
lighting  the  town.  We  are  informed  that  this  is  inaccurate,  as  Mr.  Cook 
has  not  been  consulted  by  the  Council.  Mr.  Hall,  of  Glasgow,  who 
originated  the  water  power  scheme,  has  asked  for  the  Council's  support, 
but  the  members  decided  first  of  all  to  ascertain  from  the  Board  of  Trade 
what  the  position  of  local  authorities  will  be  under  the  National 
Electric  Supply  scheme. 

The  revenue  of  the  West  Ham  electricity  department  for  the  year 
ended  March  31.  1915,  was  £230,741  (compared  with  £181,704  in  1917-18, 
•including  £4,267  (£5,994)  gross  profit  from  sales  department,  and,  after 
paying  expenses,  gross  profit  was  £26.227  (£21,222),  or  £22,145  (£16,508 
after  providing  allowance  for  men  on  military  service)  ;  and,  irrespective 
of  such  allowances,  there  is  a  deficit  of  £20'',892  (£27,688)  on  the  year's 
working.  Working  costs,  including  war  allowances,  were  1^30d.  (1-lOd.) 
per  unit,  gross  profit  being  0-14d.  (0-lld.).  Maximum  load  was  11,450 
(12,072)  kw.,  units  generated  were  45.750.681  (42,856.405),  and  sold 
38.216,253  (35,836,900). 

Thirsk  Parish  Council  recently  obtained  tenders  for  supplying  elec- 
tricity to  60  and  110  public  lamps  from  the  Northern  Counties  Elec- 
tricit}'  Supply  Company.  The  company  offered  to  supply  current  and 
mamtain  60  lamps  for  £1  ISs.  6d.  each  for  six  months,  or  100  lamps  at 
£1  I2s.  each.  As  the  existing  lamp-posts  and  wall  brackets  are  out  of 
rejiair  and  do  not  comply  with  tlie  Board  of  Trade  rec|uirenients,  the 
acceptance  of  a  tender  has  been  postponed  until  the  Board  of  Trade 
conditions  are  ascertained  and  until  representatives  of  the  Tliirsk  and 
Sowersby  Parish  (,'ouncils  can  confer. 

iiuiim  to  the  uncertainty  of  the  coal  situation,  there  is  a  marked 
I'  iiiirii.y  on  the  part  of  provincial  local  authorities  and  engineers  to 
)iiVisUi;,itc  the  possibilities  of  local  water  powers.  A  ea.se  in  point  is 
that  ot  ToRKiNGTON  Council,  which  is  advised  by  Mr.  G.  H.  Reed,  of 
Chagford,  that  a  company  is  prepared  to  erect  hydro-electric  works 
j)rovided  the  Council  give  leave  to  erect  overhead  caljles,  standards,  &c. 
The  scheme  is  estimated  to  cost  about  £5,000.  A  provisional  agreement 
has  been  arrived  at  for  using  water-power  at  the  Town  Mills^  The 
m^^mbers  of  the  Ciuncil  have  unanimously  decided  in  favour  of  the 
principle  of  electric  lighting. 

The  inhabitants  of  the  village  of  Holme  (Yorks)  are  in  a  very  enviable 
p  jsit-ion  so  far  as  lighting  is  concerned,  ancl  the  coal  strike  has  no  terrors 
for  them.  Situated  on  a  hill  some  3  miles  above  the  railway  station,  its 
houses  are  illuminated  by  the  electric  light,  and  even  the  moorland  high- 
way leading  to  the  woollen  mill  in  the  valley  is  lighted  electtically.  On 
the  other  hand,  the  gas  supply  in  the  valley  is  cut  off  at  six  every  night, 
because  of  the  coal  shortage  due  to  the  Yorkshire  strike.  Current  is  sup- 
plied from  a  .small  hydro-electric  plant,  which  was  erected  in  1915  by  the 
Holme  Electricity  Company.  The  inhabitants  pay  30s.  per  annum  for 
the  cottage  lighting,  which  is  effected  by  three  lamps  of  25  e.p.  each.  For 
f  oiii'  lanrps  the  price  is  2Ss.  per  year. 

Birkenhead  Corparation  is  much  exercised  over  the  refusal  of  the 
Ministry  of  Health  to  sanction  its  extension  scheme,  and  a  resolution  has 
b  •  -n  p.issed  viewing  with  concern  the  suggestion  that  Birkenhead  should 
receive  electricity  supplies  from  adjoining  towns  or  private  firms.  Two 
larg?  firms  have  bjen  given  permi5sion  to  enlarge  their  plant  to  supply 
Birk?nhe.ad.  The  Corporation  had  had  an  application  from  a  roller  mill 
■oompany  for  6,000,000  units  a  year,  but  the  company  has  now  gone 
elsewhere,  and  at  present  there  is  an  application  for  another  6,000,000, 
wlii^h  it  is  suggested  should  Ik  handed  over  to  Wallasey  Council.  It  is 
fear?d  that  the  industrial  development  of  the  town  will  be  handicapped 
owing  to  the  action  of  the  Ministry. 

O-.ving  to  a  dispute  over  the  dismissal  of  a  jointer,  13  members  of  the 
staff  of  the  Epsom  electric  supply  undertaking  came  out  on  strike  on 
Thursday  night  last.  The  jointer  became  a  member  of  the  staff  during 
the  war.' but  when  the  engineer  and  assist.int  engineer  returned  from  the 
Army  the  Council  decided  to  reduce  the  staff,  and  gave  the  man  two 
months  in  which  to  look  out  for  another  position.  The  men  contend  that 
there  is  enough  work  for  them  all  to  do.  Despite  the  strike,  the  under- 
taking is  now  maintaining  a  noimal  supply  of  electricity.  On  Friclay 
evening,  however,  thewhole  town  was  placed  in  darkness  for  a  time  owing 
to  someone  tampering  with  the  feeder  boxes  and  disconnecting  the  supiily. 
"The  Council  is  determined  not  to  re-engage  the  strikers. 

Aberdeen  Corporation  has  agreed  to  give  a  supply  of  electrical  energy 
'to  the  Mugiemoss  Paper  works  for  five  years,  the  minimum  annual  con- 
sumi)tion  being  400,000  units.  Three-phase  current  will  be  supplied  at 
400  volts  for  power  and  230  volts  for  lighting  ;  the  current  will  be  metered 
on  the  low-tension  side,  and  the  Corporation  will  provide  transformejs, 
&c.  The  charge  is  to  be  £4  5s.  per  annum  per  kilowatt  of  the  average 
registered  maximum  demand  (based  on  monthly  readings),  jilus  a 
running  charge  of  0-59d.  (less  5  per  cent.)  per  unit.  The  charge  of  0^59d. 
per  unit  is  l)ased  on  an  average  price  of  coal  of  28s.  6d.  per  ton  delivered 
at  the  electricity  works,  and  will  be  increased  or  decreased  by  0-Old. 
for  every  complet'.*  6d.  bv  which  the  average  price  of  coal,  as  certified 
by  the  city  electiieal  engineer,  is  higher  or  lower  than  the  basis  price 
-of  28s.  (id. 


Electric  Traction. 

A  Committee  of  the  Llandud.no  Urban  Council  is  negotiating  with 
Great  Onne  Tramways  Company  for  the  purchase  of  its  undertaking, 
anel  should  terms  be  agreed  upon  the  Council  will  adopt  electric  traction 
on  the  line. 

Sunderland  and  South  Shields  Councils  are  to  confer  with  reference 
to  tlie  proposal  to  link  up  the  tramway  services  on  the  TjTie  and  Wear, 
It  is  proposed  to  construct  a  160  ft.  highway,  along  which  a  light  railway 
will  be  laid. 

The  accounts  of  the  Croydon  Corporation  tramways  department  for 
the  year  ended  March  31  last  show  traffic  receipts  £132,951  (increase 
£23,408),  total  revenue  £136,443,  and  working  expenses  £99,377,  and  after 
providing  £5,286  for  war  allowances  the  gross  balance  was  £31,779  (in- 
crease £3,410).  Average  total  revenue  was  16-46d.  per  car-mile  and 
working  expenses,  including  power,  were  11989d.  Passengers  carried 
were  23,578,514  and  car-miles  run  1,989,3.52. 

The  revenue  of  the  Rochdale  tramways  department  for  the  year  ended 
March  31  was  £118,033  (compared  with  £108,472  in  previous  year)  and 
working  expenses  were  £60,711  (£56,591).  Interest,  &c.,  increased  the 
receipts  by  £1.936  (£2,118),  and  after  providing  for  capital  charges,  rent 
of  leased  lines,  war  bonus,  &c.,  the  net  profit  was  £662  (£8,351).  Pas- 
sengers carried  were  18,721,524  and  car-miles  run  1,533,513.  Revenue 
per  car-mile  was  18-.532d.,  and  working  expenses,  including  power, 
wcre,12^386d. 

On  the  21st  inst.  11  demobilised  soldiers  were  granted  licences  (two  as 
drivers  and  nine  as  conductors)  on  th?  Edinburgh  Corporation  tramways, 
and  Bailie  Stuart,  in  granting  the  licences,  regretted  that  "  so  many 
intelligent,  respectable  and  physically  fit  demobilised  soldiers  seemed  to 
be  finding  no  more  attractive  occupation  than  that  of  conductors  on 
traracars.  He  was  afraid  that  the  high  pay  and  the  want  of  skill  required 
was  attracting  men  who  would  be  better  in  occupations  tending  more 
directly  to  increased  production." 

The  accounts  of  the  Nottingham  tramways  dept.  for  the  year  ended 
March  31,  1919,  show  revenue  £.307,904  (compared  with  £238,867  in 
previous  year),  working  expenses  were  £2C3,916  (£155,484),  interest  re- 
quired £16.062  (£16,638).  and  repayment  of  capital  £24,286  (£24,174). 
leaving  £63.639  (£42,569),  of  which  £30.000  (£16,000)  has  been  contri- 
buted in  aid  of  rates,  and  £33,639  (£26,569)  carried  to  reserve.  Average 
receipts  per  car-mile  were  20^68d.  (15^18d.),  and  expenses  were  13-7d. 
(9^88d.).  Passengers  carried  were  46,415,421  (52,690,881),  and  car-miles 
run  3,.572,973  (3,776,275). 

There  is  a  feeling  among  members  of  Rochdale  Council  that  dis- 
charged soldiers  ought  to  be  paid  whilst  being  trained  as  motormenand 
conductors  on  the  Corporation  tramways.  'The  Tramways  Committee, 
however,  reply  that  this  is  a  matter  for  the  Government,  and  point  out 
that  with  application  a  man  can  become  efficient  after  a  month's  training 
and  is  then  able  to  draw  a  full  journeyman's  wage.  Moreover,  quite 
20  per  cent,  of  the  disabled  men  who  start  training  find  the  work  too 
arduous  and  drop  out  after  a  week  or  two.  Of  the  390  employees  of 
the  tramways  department  no  less  than  22  are  ex-service  men.  .and  of 
these  86  were  in  the  employ  of  the  department  prior  to  enlistment  and 
the  remaining  138  have  been  trained  since  their  difcharge  from  scivice. 
Aberdeen  and  Glasgow  Corporations  enjoy  the  distinction  of  pos- 
sessing tlie  only  tramway  undertakings  in  the  kingdom  which  are 
cjix-rating  with  pre-war  fares,  but  it  is  probable  that  increases  will  have 
to  be  made  by  both  authorities  in  order  to  meet  the  increase  in  wages, 
&c.  For  the  past  ye>ar  there  was  a  net  surplus  of  £6.836  on  the  .-Vbcrdeen 
tr.imwxys,  and  one-third  of  the  surplus  has  been  voted  to  the  Common 
Good  and  for  city  improvements.  Tthe  receipts  of  the  tramways 
department  were  £140,901,  against  £116.397  in  the  previous  year.  The 
working  expenses  were  £108.451,  against  £76,997,  leaving  a  gross  profit 
of  £32.4,50,  compared  with  £39,400.  The  net  profit  is  44  per  cent,  less 
than  for  1917-18. 

The  accounts  of  Glasgow  Tramways  Department  for  the  year  ended 
May  31,  1919,  show  revenue  £1,531. .319  (compared  with  £1.412.635  in 
previous  year)  and  working  exixmses,  including  war  exjx-nditure, 
£1.249.988'  (£1.044.183),  leaving  net  balance  £14,772  (£177,552).  which 
has  been  handed  over  to  the  Ccmmon  Cxood  fund.  Revenue  per  car- 
mile  was  14^366d.  (12^912d.).  and  working  expenses,  including  power, 
war  expenses  anel  amount  spent  in  permanent  way  renewals,  were 
ll-398d.  (8-853d.).  Average  fare  charged  ^x-r  mile  was  0-434d.  Pas- 
.sengers  carried  were  462.246.677  (430.946,566),  car  miles  nin  25,581,.547 
(26!261.231).  and  units  uscil  39.IKS4.597  (41.054.757).  Gross  capital 
expenditure  is  £3.880.299  ancl  tli.Slio.l.'iO  has  been  repaid,  while  general 
reserve  fund  amounts  to  £31.0113  and  depreciation  and  permanent  way 
and  renewals  funds  to  £449.005. 

Neaotiations  ai^e  proceeding  between  the  National  Transport  Workers' 
Federation  and  the  Associations  representing  the  municipal  and  com- 
li.any  owned  undertakings  for  an  increase  in  the  Wages  op  Tbamw.w 
Employers,  and  for  the  war  increases  to  lie  merged  in  permanent  wages. 
The  Federation  has  applied  for  a  fresh  increase  of  12s.  a  week  for  all 
employees  over  IS.  and  6s.  for  those  under  18. 

This  fresh  demand  of  the  tramway  workers,  which  is  based  on  the 
incivased  cost  of  living,  has  been  re-fused  by  the  Tramwaj'^  &  Light 
Railways  Association,  but  it  is  wi'ling  to  negotiate  on  the  question  of 
reducing  the  qualifving  period  for  payment  of  the  maximum  from 
seven  years  to  six  months.  Though  one  or  two  municipal  authorities 
(including  Bradford  Corporation)  have  conceded  the  men's  terms  it  is 
probable  "that  the  Municipal  Tramways  Association  will  adopt  a  similar 
attitude. 
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Miscellaneous. 

The  members  of  the  Three  Towns  Wireless  I'lub,  Plymouth,  have 
asked  the  president  (Major  Astor,  JI.P.)  to  make  representations  to  the 
Government  resjjecting  the  existing  restrictions  on  wireless  telegraph 
research. 

A  tire  recently  occurred  at  a  faetoiy  in  Bek>:oxi  SEY.and.  as  usual,  it 
was  reported  to  have  been  caused  by  defective  electric  wires.  As  a  matter 
of  fact.,  the  supply  of  electricity  to  the  premises  hsd  been  disconnected 
from  the  premises  at  least  five  hours  before  the  fire  took  place. 

The  Western  Telegraph  Compajiy  has  lodged  a  protest  with  the 
Argentine  Government  against  the  concession  which  has  been  granted 
to  the  Central  and  South  American  Telegraph  Company  to  lay  a  sub- 
marine cable  between  Buenos  Aires  and  Montevideo.  The  Western 
Company  has  a  concession  from  the  Government,  which  gives  exclusive 
rights  from  1907  for  25  years"  submarine  telegraphy. 

On  the  loth  inst.  the  Royal  Assent  was  read  to  the  following 
(amongst  other)  new  Acts  of  Parliament  :  Merchant  Shipping  (Wireless 
Telegraphy),  Expiring  Laws  Continuance,  Electric  Lighting  Older  Con- 
firmation," Tramways  Orders  Confirmation.  Birmingham  Corporation 
Tramways  and  the  London  Electric  Railway  Acts.  On  the  19th  inst. 
the  Royal  Assent  to  the  Clyde  Valley  Electrical  Power  OrderConfirma- 
tion  Act  and  the  City  and  South  London  Railway  Act  was  read. 

The  Etablissements  .\rbel  (S.A.),  24,  rue  du  Rocher,  Paris,  propose 
to  re-establish  and  re-equip  their  steel  works  and  rolling  mills  at  Douai 
and  Couzon.  It  is  proposed  to  erect  open-hearth  furnaces  of  30  tons 
capacity  for  Thomas  pig  iron  and  scrap,  mechanical  apparatus  for 
handling  ingots  up  to  60  tons,  gas  producers,  accessories  for  making  open- 
hearth  steel,  slabbing  rolling  mills  for  ingots  of  3,000  kg.,  plate  mill  for 
widths  up  to  3  metres,  rolling  mill  for  light  plates,  furnaces,  electric 
motors,  overhead  travelling  cranes,  machine  tools,  forging  pressts,  &c. 

The  National  Health  Insurance  Act,  1919,  has  received  the  Royal 
Assent,  and  in  future  employers  will  be  required  to  pay  Health  In- 
SUBASCE  Contributions  in  respect  of  persons  employed  as  follows : 
For  non-manual  workers,  where  the  remuneration  (including  any  regular 
bonus,  &c.)  does  not  exceed  £250  a  year.  For  manual  workers,  irres- 
pective of  the  rate  of  remuneration.  A  non-manual  worker  whose 
remuneration  is  over  £160  a  year,  but  not  over  £250  a  year,  may,  within 
a  limited  jieriod  and  under  certain  conditions,  claim  a  certificate  of 
exemption,  and  on  the  grant  of  such  a  certificate  the  employer's  con- 
tributions (3d.  a  week)  are  alone  payable. 

Every  effort  is  made  by  the  General  Electric  Com.pany  to  train  the  lads 
in  their  worlcihops  and  offices  to  become  not  only  efficient  engineers  and 
business  men,  but  in  addition  healthy  and  active  citizens.  One  agency 
which  does  much  to  promote  this  object  is  the  G.E.C.  Boy  Scout  Troop 
(184  Midland),  which  consists  of  "  Witton  "  boys.  The  summer  camp 
this  year  was  held  during  August  holiday  week  at  Hunstanton,  the  camp 
being  pitched  on  the  golf  links  adjoining  the  beach.  Particularly 
favourable  weather  was  experienced,  and  the  51  members  who  attended 
had  an  enjoyable  time.  A  full  programme  of  events  was  carried  out 
with  a  maximum  of  success.  In  the  intervals  of  ordinary  camp  routine 
there  were  cricket  matches,  athletic  sports,  a  football  match,  a  boxing 
tournament,  an  excursion  to  Sandringham,  and  a  camp  concert,  which  was 
lustily  appreciated.  Great  credit  is  due  to  the  indefatigable  efforts  of 
Scoutmaster  W.  Wilson  for  the  success  enjoyed. 

The  Court  of  Arbitration  has  made  a  wages  award  concerning  Messrs. 
Leo  Ripault  &  Company  and  the  women  workers  employed  by  them. 
The  question  as  to  the  rate  of  pay  of  the  women  came  before  the  Metro- 
politan Munitions  Tribunal  on  the  10th  ult.,  and  the  proceedings  were 
adjoume'd  in  order  that  the  Court  of  Arbitration  might  determine  the 
ejuestion.  The  firm  are  manufacturers  of  sparking  plugs,  &c..  and  the 
women  are  employed  on  turning  lathes,  capstan  lathes,  &e.  Prior  to 
ilay,  1919,  they  were  paid  the  rate  provided  for  under  Older  546,  plus 
lis"  a  we-ek  war  advance.  From  May  I,  1919,  the  firm  paid  a  further 
advance  of  5s.  a  week.  It  was  now  contended  that  Order  No.  260 
exteneled  aware!  No.  174  of  Jan.  25,  1919  (Engineering  and  Allied  Trsdes, 
&c..  Women  Workers)  to  all  non-federa^cd  films,  who  were  not  parties 
to  that  award,  but  were  engaged  in  engineeiing  and  allied  trades,  and 
that,  therefore,  women  of  18  years  and  over  were  entitled  to  the  advance 
of  OS.  a  week  from  .Jan.  1,  1919,  granted  unde  r  that  award.  The  court 
now  award  that  the  women  are  entitled  to  the  .5s.  a  week  claimed. 

Although  during  the  war  there  was  no  break  in  the  continuity  of 
Messrs.  Lundberg  &  Sons'  scheme  of  Examinations  in  Electric  Light 
Switching,  unavoidable  circumstances  occurred  which  adversely  afiected 
the  pre-war  regidarity.  Chief  among  these  was  the  death  of  Mr.  W. 
Perren  Maycock,  M.I.E.E.,  the  popular  examiner  of  the  papers  sent  in. 
His  loss  was  keenly  felt,  as  the  success  attending  the  scheme  since  its 
inauguration  over  six  years  ago,  was  largely  eluc  to  his  enthusiasm  and 
conscientious  work.  In  addition,  many  past  and  prospective  examiners 
obeyed  the  call  of  active  service.  The  new  edition  of  the  booklet 
"  Lekrik  Lighting  Connections,"  which  was  in  pr^  paration  at  the  time  of 
Mr.  Maycock's  death,  was  delayeel  through  the  necessary  revision  and 
extension  of  the  niattjr  in  the  ab.sence  of  the  guiding  hand,  but  the  new 
and  enlarged  sLxth  edition  of  the  work  is  now  available.  .Mr.  W.  H. 
Bray,  A.M.I.E.E.,  who  succeeds  Mr.  .Maycock  in  the  examinership,  is 
one  of  the  most  successful  London  teachers  of  electrical  engineering  anel 
electrical  installation  work  under  the  City  and  Guilds  of  I.ondon  Insti- 
tute's examination  schemes.  He  was  also  closely  associated  with  Mr. 
Maycock  in  the  preparation  of  his  later  pejpular  text-books.  We  have 
received  a  set  of  the  current  preliminary,  intermediate  and  advanced 
jjapers  set  by  Mr.  Bray. 


The  British  Industries  Fair,  whirh  will  be  held  in  Biniiingham  iu; 
February,  will  have  considerable  interest  for  the  electrical  and  allieeL 
industries,  anel  intending  exhibitors  would  eio  well  to  considerthc  e[uestion. 
of  securing  space  in  goexl  time.  In  regard  to  the  Birmingham  section 
the  conelitions  obtaining  are  entirely  different  to  those  which  govern 
London  anel  Glasgow.  In  the  latter  cities,  the  Fair  will  be  located  in 
single  buiklings,  but  in  Birmingham  we  shall  come  nearer  to  the  Leipzig" 
model,  and  every  available  buikiing  will  be  utiliseel.  The  organisers- 
intend  to  group  the  various  trades  in  one  or  more  buildings  in  close 
proximity  to  one  another,  and  thus  economise  time  anel  trouble  on  the 
part  of  the  buyer.  This  groujjing  has  already  been  mappeel  out,  and  the 
allotment  of  space  is  steaelily  proceeding.  Early  application  will,, 
therefore,  materially  assist  the  Stands  Committee  anel  ensure  the 
exhibitor's  position  in  his  group,  but  last-minute  applications  will  almost 
inevitably  entail  the  applicant  being  located  apart  from  his  recognised 
group.  Firms  interested  should  apply  to  the  General  Manager,  British 
Industries  Fair  (Birmingham),  1920,  Chamber  of  Commerce,  Birmingham. 

Educational. 

Sir  William  Beveridae.  K.C,  has  been  appointed  director  of  the 
London  School  of  Econo.mics. 

In  the  engineering  departments  of  the  University  op  Birmingham- 
the  full  courses  extend  over  four  years  and  lead  to  the  degree  of  B.Sc. 
in  Engineering.  The  Session  1919-20  will  commence  on  Oct.  7.  Facili- 
ties will  be  given  for  practical  work  and  research,  &c.  Detailed  syllabus 
may  be  obtained  from  the  Secretary. 

The  next  session  of  the  Edinburgh  University  will  commence  on 
October  8,  and  the  entrance  examination  will  be  held  in  September. 
Complete  courses  of  instruction  are  provided  in  civil,  mechanical  and 
electrical  engineering,  qualifying  for  the  B.Sc.  in  engineering  and  ex- 
tending over  three  years.  Particulars  of  the  courses  can  be  obtained 
from  the  Matriculation  Offices  of  the  University. 

At  the  Bradford  Technical  College,  diploma  and  |)art-time  courses 
are  provitled  by  the  departments  of  mechanical  and  electrical  engineering 
in  motor  engineering  and  in  power  production  anel  transmission.  Courses 
of  instruction  are  also  provided  in  other  branches  of  engineering,  chemis- 
try, textile  industries,  &c.  The  next  Sess'on  commences  on  Sept.  22nd, 
and  evening  course  registration  begins  on  Sept.  15th. 

Business   Items. 

Mr.  W.  A.  Roderick,  Russel-buildings,  St.  Mary-street,  Swansea,  has 
been  ap])ointed  South  Wales  agent  of  Electrical  Com[X)nents,  Ltd. 

The  specification  (No.  130,805)  accompanying  an  application  (No. 
13,622  18)  by  Messrs.  T.  A.  Pembrcy,  A.  Kirby  and  W.  H.  Kirby,  of  the 
Empire  Welcling  Company,  Birmingham,  for  letters  patent  for  "  Radiators 
for  liej,uid  cooling  systems,  transformer  tanks,  &c.,"  has  been  accepted. 
Capt.  H.  J.  Groves-Webb,  A.M.LE.E.  (late  R.E.),  has  just  returned 
from  France  after  serving  since  Sept.,  1914,  and  has  now  joined  Messrs. 
Johnson  &  Phillips,  as  assistant  engineer,  at  their  city  office  (12,  Unicn- 
court,  E.C.).  Capt.  Groves-Webb  saw  service  in  Gallipoli,  Egypt, 
France  and  Belgium,  at  first  in  the  ranks  of  the  R.N.  Divisional  Engineers, 
later  with  R.E  "  Signals,"  while  for  the  last  year  he  has  been  in  charge  of 
extensive  electrical  schemes  in  France. 

Messrs.  Siemens  Bros.  Dynamo  Works,  Ltd.,  have  issued  a  revised 
edition  of  the  section  of  their  catalogue  (21C-6)  relating  to  "  Zed  " 
Fuses.  A  clear  and  well-illustrated  description  of  the  "  Zed  "  fuse 
system,  together  with  particulars  and  prices  of  the  various  patterns  of 
fii-se,  and  of  spare  gauge  rings  and  screw  caps  are  given.  Among  the 
special  advantages  e;laimed  for  the  "  Zed  "  fuses  are  quick  and  easy 
replacement  of  a  "  blovm  "  fuse,  perfect  safety  and  silent  operation, 
reliable  and  distinct  indicating  device,  the  gauging  device  prevents  the 
use  of  incorrect  fuses,  and  the  fuses  can  be  replaced  by  unskilled  labour. 

Commercial  Electrical  Accessories,  Ltd.,  has  been  registered  with  a 
capital  e)f  £20,000,  in  order  to  carry  on  business  as  wholesale  export 
merchants.  The  company,  which  has  temporary  offices  at  9,  Diana- 
place,  Euston-road,  N.W",  has  taken  over  the  wholesale  and  export 
electrical  supplies  department  of  Messrs.  Trcdcgars,  Ltd.  The  chair- 
man is  Mr.  H.  A.  Bartlett,  of  .56,  Victoria-street,  S.W.,  and  the  managing 
director  Mr.  A.  W.  J.  Bedbrook.  The  new  comjjany  will  commence 
business  at  an  early  date  on  the  assembly  of  electrical  accessories  of  all 
kinds,  esjjecially  5-ampere  jxilishcd  br.^ss  ti  mbler  switches,  for  which  it 
has  taken  large  contracts.  It  has  also  secured  the  agency  for  Fuller's 
No.  2  dry  celland  for  Cryselco  electric  lamps.  At  its  new  premises  the 
comp.\ny  will  carry  large  stocks  of  accessories,  and  it  will  have  spacious 
showrooms  anel  a  trade  counter. 

•■  Installation  News,"  the  house  organ  of  Slmplex  Conduits,  Ltd.,. 
which  was  sus))ended  during  the  war.  has  resumed  publication.  No.  I. 
of  the  new  series  (for  .August)  is  brightly  written,  and  contains  some 
interesting  items  of  domestic  news.  We  are  reminded  that  this  year  the 
eom])any  comes  of  age,  as  the  Simplex  Steel  Coneluit  Ceimpany,  the 
pioneers  of  the  conduit  steel  tube  system  of  electrical  installation,  was 
established  in  1898.  The  founders  can  feel  justifiably  jjroud  of  the  part 
the  conduit  system  has  played  in  the  great  elevelopment  ejf  the  electrical 
supply  industry  which  has  taken  place  in  the  21  years  of  the  comjiany's 
exiit?nce.  The  number  also  c  )ntains  a  short  article  on  "  Better  Conduit- 
Wiring,"  and  som3  interesting  statistics  regarding  thegreatdevelopment 
in  the  use  of  domestic  electric  heating  and  cooking  appliances  in  the 
United  States,  where  it  is  stated  there  is  a  total  of  5,530,000  appliances,, 
in  use,  including  electric  irons,  grills,  toasters,  percolators,  heaters  and' 
radiators,  &c. 
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Tenders  Invited. 

Croydon  Corporation  invite  tenders  by  noon  Sept.  1  for  the  con- 
struction of  a  cooling  tower  pond  at  the  electricity  works. 

Salford  Corporation  require  tender-s  by  Sept.  1  for  si.\  top  covers  and 
vestibule  ends  for  bogie  tramcars.  Particulars  from  the  Tramways 
General  Manager. 

London  County  Council  invite  tenders  by  4  p.m.  Sept.  2,  for  four 
electrically  drawn  wagons  with  towers.  Forms  of  tender,  &c.,  from  the 
Clerk  of  the  Council,  County  Hall,  Spring  Gardens,  S.W.I. 

Annfield  Plain  (co.  Durham)  Urban  Council  require  tenders  by 
Sept.  12  for  construction  of  overhead  l.t.  electricity  distributing  system 
for  public  and  private  purposes.     Specification,  &c.,  from  the  Clerk. 

Tenders  are  required  by  first  post  Sept.  15  for  six  months'  supply  of 
electrical  goods,  ironmongery,  &c.,  to  the  Cheshire  County  Asylum, 
Parkside,  Macclesfield.     Forms  of  tender  from  the  Clerk  of  the  Asylum. 

Portsmouth  Tramways  Committee  invite  tenders  for  12  months 
stores,  including  insulating  materials,  lamps  and  motor  windings,  over- 
head line  material,  oils,  &c.  Tenders  to  the  Town  Clerk  by  Sept  2. 
Specifications  from  the  Engineer. 

Lincoln  Corporation  require  tenders  by  11  a.m.  Sept  2,  for  the  supply 
and  erection  of  a  25-ton  overhead  electric  crane  for  St.  Swithin's  power 
station.  Specifications  from  Messrs.  Preece,  Cardew,  Snell  &  Rider, 
8,  Queen  Anne's-gate,  Westminster,  S.W.I. 

Ilford  Urban  District  Council  invite  tenders  for  the  supply  and 
erection  of  one  500  kw.  rotary  converter,  transformer  and  switchgear. 
Specifications  from  the  engineer,  Mr.  A.  H.  Shaw,  and  tenders  to  clerk 
of  the  Council,  Mr.  Adam  Partington,  Town  Hall,  Ilford,  by  Sept.  8. 

West  Ham  Corporation  invite  tenders  for  the  supply  of  lead-covered, 
paper-insulated  underground  cables.  Specifications  and  forms  of  tender 
from  the  engineer  and  manager,  Mr.  Frederick  W.  Purse,  M.I.E.E., 
84-86,  Romford-road,  Stratford,  E.15,  and  tenders  to  the  Town  Clerk 
by  4  p.m.  Sept.  9. 

Grimsby  Corporation  invite  tenders  for  the  supply  and  erection  of 
two  1,000  kw.  converters  and  c.c.  and  a.c.  l.t.  switchgear,  e.h.t.  switch- 
gear  and  cables  ;  coal  and  ash-handling  plant  and  a  30-ton  electrically- 
driven  travelling  crane.  Specifications  from  the  borough  electrical 
engineer,  Lieut. -Col.  W.  A.  Vignoles,  and  tenders  by  Sept.  25. 

Edinburgh  Corporation  invite  tenders  for  three  10,000  k.w.  turbo- 
alternators  and  six  water- tube  boilers.  Specifications  from  the  engineer 
(Mr.  F.  Newington),  Dewar-place,  and  specifications  and  drawings  may 
be  seen  at  the  office  of  Sir  Alex.  B.  W.  Kennedy,  17,  Victoria-street, 
London,  S.W.     Tenders  to  the  Town  Clerk  by  Sept.  11. 

Manchester  Tramways  Committee  invite  tenders  for  various  stores, 
including  permanent-waj'  points,  tongues,  and  hardened  steel  centres, 
wood  paving  blocks,  ampere-hour  meters,  motor  and  controller  parts, 
resistances,  commutator  segments,  trolley  poles,  bases,  wheel  brushes 
and  spindles,  lamps,  insulating  material,  carbon  brushes,  overhead 
equipment,  cable,  copper  and  steel  wire,  &c.  Schedules  from  the 
general  manager,  Mr.  .J.  M.  McElroy,  55,  Piccadilly,  Manchester, 
and  tenders,  addressed  to  the  Chairman  of  the  Committee,  by  Sept.  2. 

Appointments  Vacant  and  Filled. 

A  senior  lecturer  in  electrical  engineering  i.s  rcq\iire(l  at  the  Woolwich 
Polytechnic.  Salary  £350,  rising  to  £490  per  annum.  Applications  to 
the  Principal. 

The  delegacy  of  the  City  and  Guilds  (Engineering)  College  require  three 
demonstrators  in  electrical  engineering.  Salaries  £150-£200,  with  special 
bonuses  of  £120-£135.  Applications  to  Prof.  T.  Mather,  Exhibition -road, 
S.W.7.,  by  Sept.  6. 

Applications  are  invited  for  the  position  of  lecturer  in  electrical  engi- 
neering at  the  Aston  Technical  School,  Birmingham.  Salary  £250-£300, 
rising  to  £380,  exclusive  of  war  allowances.  Particulars  and  forms  of  ap- 
plication from  the  Principal. 

A  full  lime  chief  assistant  (salary  £350-£400,  rising  to  £440)  and 
two  assistant  lecturers  and  demonstrators  in  electrical  engineering 
(£350  to  £3.50-£440)  are  required  at  the  Battersea  Polytechnic,  London, 
S.W.  11.     Particulars  from  the  Secretary. 

Mechanical  and  electrical  engineers  are  required  in  the  Military  Works 
Services  of  the  Government  of  India.  Salary  R.750  per  month.  Foims 
of  application  from  the  Secretary,  Public  Works  Department,  India 
Office,  Whitehall,  London,  S.W.I.     Applications  by  Sept.  30. 

The  London  County  Co".ncil  requires  a  rolling-stock  engineer,  a  )>er- 
manent  way  engineer,  an  assistant  electrical  engineer,  a  traffic  operation 
8uperintenelent,atrafficstatistics  assistant,  a  publicity  assistant  and  two 
Bub-station  superintendents.  Applications  to  the  Clerk  of  the  L.C.C. 
by  4  p.m.  Sept.  25. 

Applications  are  invited  for  the  following  posts  at  Rutherford  Technical 
College  :  Head  of  mechanical  and  marine  engineering  department  (salary 
£500),  lecturer  in  mechanical  engineering  (£300),  engineering  drawing 
(£250),  and  head  of  mathematics  and  physics  department  (£350).  Forms 
from  the  Acting  Director  of  Education,  Northumberland-road,  Newcastle- 
on-Tyne.     Applications  by  Sept.  8. 

Mr.  Harry  P.  Stokes,  electrical  engineer  and  manager  of  the  Bexley 
Council  electricity  and  tramways  undertakings,  has  b^en  appointed 
manager  of  the  Plymouth  Corporation  tramways  at  £700.  rising  to  £800 
per  annum.  Mr.  Stokes  was  recently  offered  a  similar  position  at  Don- 
caster,  but  he  decided  not  to  accept  the  offer. 


Companies'  Reports,  &c. 

The  General  Electric  Company  of  New  York  has  declared  a  C£uarterly 
dividend  of  2  per  cent. 

An  interim  divielend  of  Is.  per  share  has  been  deelareei  by  Vickers 
Limited,  for  the  half-year  ended  June  30. 

Electro-Bleach  &  By-Products,  Ltd.,  has  declared  an  interim  dividend 
of  3^  [jer  cent,  on  the  preference  shares. 

The  directors  of  the  Cambridge  Electric  Supply  Company  have  de- 
cided not  to  pay  an  interim  dividend. 

The  directors  of  the  Blackpool  &  Fleetwood  Tramroad  Comp.iny 
announce  a  dividend  of  4  per  cent. 

The  directors  of  Clarke.  Ch.ipman  &  Company,  Ltd.,  announce  an 
interim  dividend  of  5  per  cent.  (Is.  per  share),  less  tax,  on  the  ordinary 
shares. 

The  Para  Electric  Railway  &  Lighting  Company  has  declared  a 
half-yearly  dividend  on  the  ordinary  shares  at  the  rate  of  6  per  cent,  per 
annum. 

The  net  profit  of  Societe  AroNYME  Westi>ghousb  (Paris)  for  1918 
was  l,475,549f.,  against  2.646,.526f.  in  1917.  With  l,174,488f.  from  the 
previous  year,  the  available  total  is  2,650,037f.  After  deduction  of  the 
legal  reserve  quota  anel  of  the  directors'  remuneration,  the  shareholders 
take  8f.  per  share,  equal  to  l,280,i  OOf.,  leaving  l,242.927f.  to  be  carried 
forward. 

At  the  meeting  on  Wednesday  it  was  reported  that  for  the  half-year 
endeel  June  30  the  surplus  of  receipts  over  expenses  of  the  Tyneside 
Tramways  &  Tkamroads  Company  was  £6,943,  and  with  £2,295  brought 
forward  tiie  available  total  is  £9,238.  Alter  deducting  interest  on 
debentures,  loans,  &c.  (£1,031)  the  balance  is  £8,306.  The  directors  pro- 
pose to  pay  dividends  on  both  the  preference  anel  ordinary  shares  at  the 
rate  of  5  per  cent,  per  annum  (less  tax),  to  place  to  leserve  for  renewals 
and  depreciation  £2,500,  and  to  carry  forward  £1,758. 

The  gross  receipts  of  the  North  Melbourne  Electric  Tramways 
Company  for  the  past  year  increased  from  £39,361  to  £44,203,  and  the 
expenses  increased  from  £30,429  to  £33,825.  due  mainly  to  increase  in 
waaes  and  cost  of  materials.  The  net  revenue  was  £10,379,  against 
£8,932.  Passengers  carried  numbered  3,542,092  (3,455,011),  car-miles 
run  472,903  (482,461),  consumers  connected  2,626  (2,333),  units  sold 
844,490  (647,546).  Under  the  provisions  of  the  Melbourne  and  Metro- 
politan Tramwavs  Act,  1918,  which  came  into  force  on  Jan.  7  last,  certaia 
existing  tramways  undertakings  in  Melbourne  are  vested  in  the  Tramways 
Board  to  be  appointed  under  the  Act,  and  no  further  tramways  or  exten- 
sions are  to  be  constructed,  except  by  or  under  the  direction  of  the  Board 
in  pursuance  of  a  genera.l  scheme  which  is  to  be  prepared  by  the  Board 
and  authorised  by  Parliament.  The  company  has  entered  into  a  contract 
with  the  local  authorities  for  the  public  lighting  of  Flemington  and 
Kensington,  and  the  necessary  installation  is  being  proceeded  with. 

At  the  recent  annual  meeting  of  the  Pernambuco  Tramways  & 
Power  Company,  the  chairman  (Mr.  Follett  Holt)  said  the  year 
1918  was  a  difficult  period,  owing  to  the  exorbitant  prices  for  fuel 
and  all  materials.  The  gross  revenue  continued  to  expand  :  it  had 
almost  doubled  during  the  last  four  years.  Unfortunately  the  high 
prices  of  fuel  and  stores  swallowed  up  the  whole  of  their  gross  increase 
last  year.  The  total  net  receipts  were  about  the  same  as  in  the  previous 
year,  and  after  transferring  £10,229  to  capital  reserve,  £10,000  to  renewal 
and  reserve  account  anel  £1,500  to  amortisation  accoimt.  the  directors 
were  able  to  recommend  a  dividend  of  3i  per  cent,  on  the  preference 
shares.  They  had  still  to  face  the  aftermath  of  war,  with  its  labour 
troubles  and  high  prices,  so  that  they  could  not  afford  to  be  optimistic, 
but  the  directors  were  confident  that  the  company  would  prove  to  be  a 
successful  concern  when  they  got  back  to  anything  like  normal  times 
The  Telephone  Company,  in  which  they  had  a  substantial  interest,  was 
making  good  progress  aiid  gave  them  a  return  on  their  investment.  The 
telephone  concessitm  required  revision,  and  when  it  had  taken  place  they 
would  endeavour  to  give  Pernambuco  a  first-class  telephone  service. 
The  extension  of  the  tramway  concession  by  ten  years  was  the  principal 
change  incorporated  in  the  "new  contract  with  the  CouncU.  In  oitler 
to  ceTmplete  their  system  they  would  require  to  obtain  more  capital. 
The  report  was  adopted,  anel  a  resolution  was  also  passed  giving  the 
directors  borrowing  powers  to  the  extent  of  £500,000  over  and  above  the 
amount  at  present  authorised. 

The  19th  annual  general  meeting  of  the  Soc.  axon.  Brown,  Boveri  & 
Company,  of  Baden,  Switzerland,  was  held  on  the  25th  inst.  The  net 
profit  for  the  year  was  11.811,689  fr.  (against  11,049,838  fr.  in  1917-18> 
and  a  divideml  of  9  lier  cent,  was  declared,  as  in  the  previous  year. 
Regret  was  expressed  at  the  slow  progress  made  with  proposals  for 
developing  the  water  power  in  Switzerland,  and  the  company,  which  was 
interested  in  war  materials  is  not  directly  concerned  in  re-construction 
or  transformation  schemes.  Prices  ruled  extraordinarily  high  for  the 
company's  products,  and  a  rapid  reductiim  is  not  to  be  expected  for  the 
present.as,  in  spite  of  the  chea))ening  eif  some  raw  materials,  the  general 
level  is  high.  Among  Swiss  central  station  and  electric  railway  work 
executed  by  the  company  were  orders  for  28  electric  locomotives.  The 
French  branch  (the  Cie  Elect ro-MiVanique,  of  Paris)  showed  a  consider- 
able increase  of  business,  necessitating  the  issue  eif  5,000,000  fr.  new  share 
capital,  and  a  further  10,(lii(l.(KH>  fr.  .lebentures.  The  Lyons  works  were 
enlarged  and  the  divielend  was  8  per  cent.,  as  in  pre-war  times.  The 
Tecnomesio  Italiano,  Brown,  BejVf  ri  &  Comimuy,  Milan,  also  increased  its. 
capital  from  6,000,000  lire  to  12,000,IKH)  lire,  and  maintained  its  dividend; 
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•at  8  per  cent.,  tlio  miximiim  permitted  by  the  Italian  laws.  The  German 
companies  reduced,  or  will  reduce,  their  dividends.  The  capital  of  the 
Xorsk  Elektrisk  A.S..  Christiania.  has  been  raised  from  2,000.000  to 
4.000,000  kroner,  and  its  dividend  was  maintained  at  8  per  cent,  for  the 
last  three  years.  The  Dutch  and  Spanish  works  and  selling  agencies  did 
extremely  well  throughout  the  war.  The  full  activity  of  the  Belgian 
■Company  did  not  commence  until  after  the  evacuation  of  the  city  by  the 
Germans.  Business  w.as  quiet  at  the  British  branch  (Brown,  Boveri  & 
■Company,  London).  Pending  orders  are  normal,  but.  in  view  of  the 
higher  working  capital  required  owing  to  the  general  level  of  prices,  the 
board  proposes  to  increase  the  capital  f  roin  36,000,000  f  r.  to  50,000,000  fr., 
and  to  issue  at  an  early  date  12,000,000  fr.  new  shares. 

BEXN  BROTHERS,  LIMITED. 
The  23rd  annual  general  meeting  was  held  on  tlic  21st  inst.,  Sir  John 
Benx,  Bart.,  D.L.,  J.P..  L.C.C.  (chairman  of  the  company),  presiding. 

In  moving  the  adoption  of  the  directors'  rejjort  the  CHAIRMAN  said  : 
The  accounts  which  are  presented  to  you  indicate  the  very  satisfactory 
position  in  which  the  company  finds  itself  at  the  end  of  a  year  which  has 
been  in  part  a  war-time  and  in  part  a  peace-time  year.  The  profits  avil- 
able  for  distribution  have  increased  very  slightly  over  the  figures  presented 
to  you  a  year  ago,  and  our  reputation  for  steady  progress  is  thus  main- 
tained. This  figure,  however,  gives  no  indication  of  the  very  considerable 
extra  strain  which  has  been  placed  upon  the  directors  and  the  staff  by  the 
very  remarkable  growth  of  the  business  during  the  year  under  review. 
More  particularly  in  the  latter  part  of  the  year  the  increases  in  expenses 
and  in  revenue  have  been  altogether  phenomenal.  As  you  have  noticed, 
we  have  published  issues  of  ill  our  papers  which,  measured  by  size  or 
circulation  or  advertisements,  have  beaten  every  record.  In  normal 
times  such  an  expansion  of  our  business  would  have  meant  a  very  con- 
siderable accession  to  the  divisible  profits  of  the  company,  but  the  times 
through  which  we  have  just  passed  are  so  thoroughly  abnormal  that  the 
profits  resulting  from  this  extra  business  are  to  some  extent  disappointing. 
Nevertheless,  it  is  extremely  satisfactory  to  know  that  the  turnover  of 
the  company  is  more  than  double  what  it  was  a  few  years  ago,  and  that 
our  position  is  in  that  way  immensely  stronger.  It  will,  of  course,  be 
the  endeavour  of  the  directors  to  maintain  and  still  further  improve 
■revenues,  while  at  the  same  time  exercising  the  utmost  vigilance  to  bring 
expenses  within  reasonable  limits. 

"  BuREAUcR.^Tic  Repression"' 
When  the  Armistice  was  signed  in  November  last  your  directors  looked 
fom-ard  with  considerable  thankfulness  and  relief  to  a  period  during 
which  they  would  be  able  to  carry  on  business  in  conformity  with  the 
unfettered  traditions  of  British  industrj-.  The  newspaper  business  had 
for  four  and  a  half  years  suffered  to  an  extent  possibly  greater  than  most 
from  Government  interference  and  bureaucratic  repression.  So  long  as 
the  war  lasted  the  directors  and  the  shareholders  of  this  company  were 
content  to  know  that,  however  unwise  the  restrictions  imposed  upon  them 
appeared  to  lie,  the  imposition  was  at  all  events  prompted  by  a  desire 
to  secure  victorj-  for  our  national  cause.  After  eight  months  of  peace 
it  is,  therefore,  with  a  feeling  not  only  of  annoyance,"but  of  astonishment, 
that  I  have  to  report  to  the  shareholders  that  the  peaceful  and  proper 
development  of  their  business  is  still  rendered  very  diflficuH.  if  not 
impossible,  by  the  continuance  of  a  system  of  bureaucratic  interference 
which  completely  thwarts  the  resumption  of  business  upon  normal  lines. 
The  traele  paper  is  an  essential  part  of  the  machinery  of  production  and 
exchange,  and  so  long  as  the  .smooth  running  of  that  machinery  is  ren- 
dered impossible  by  official  ignorance  or  stupidity,  it  is  useless  to  expect 
either  trade  or  the  trade  paper  to  render  their  proper  services  to  the 
community. 

Growth  of  Advertlsixg  Revenue. 
I  have  referred  to  the  growth  of  our  advertising  revenues,  and  this  is. 
■of  course,  the  most  satisfactory'  feature  of  our  report.  This  growth  has 
been  secure-d  by  a  staff  which  is  still  depleted,  and  arises,  therefore,  not 
from  any  forcing  process  on  our  part,  but  from  a  general  recognition 
among  manufacturers  and  wholesalers  of  the  enormous  power  of  the  trade 
Press  as  an  agency  for  industrial  progress.  The  war  may  be  said  to  have 
opened  the  eyes  of  large  numlx-rs  of  British  traders  who  were  hitherto 
backward  in  this  respect.  We  have  not  yet  reached  the  stage  when 
advertising  by  business  houses  is  so  general" or  so  liberal  as  in  America, 
but  we  are  a  aood  deal  nearer  to  that  condition  than  we  werein  191-i. 

After  referring  to  a  p^)int  raised  by  the  income  fax  authorities,  Sir  John 
•said  that  since  the  war  ended,  anel  in  the  last  few  months,  two  new  weekly 
papers  had  been  successfully  launched  on  their  careers.  "Ways  and 
Means  "  was  to  .some  extent  the  outcome  of  the  public  work  which  had 
been  done  by  their  managing  director  in  connection  with  the  Whitley 
report,  and  after  some  17  weeks'  publication  it  was  already  possible  to 
pronounce  it  a  marked  success.  The  enonnous  impetus  which  had  been 
given  to  the  chemical  industry  during  the  last  few  years  needed  the 
assistance  of  a  technical  paj>er  to  help  it  through  the  coming  critical  days. 
"The  Chemical  Age"  had  been  received  with  open  arms  by  the  pro- 
gressive side  of  the  chemical  industrj',  and  they  lorrked  to  it  as  one  of 
their  mc::t  important  ventures. 

True  Aims  of  Txdi'stry. 
The  future  of  our  company  defiends  upon  the  future  of  Hritish  trade 
■generally,  and  notwithstanding  the  many  clo\ids'  that  still  darken  the 
horizon  I  am  a  confirmed  optimist.  With  a  working  population  thoroughly 
alive  to  its  powers  and  its  resp-msibiliiies,  coupled  with  an  employing 
class  rapidly  awakening  to  a  .sense  of  the  true  aims  and  real  ])urposes  of 
industrj',  this  great  Empire  will,  I  believe,  resume  its  high  function  of 
leader  in  all  that  makes  for  progress  and  world  happiness. 

The  ie])ort  and  accounts  were  adopted,  and  a  elividend  was  declared 
■upon  the  ordinarj-  share  capital  at  the  rate  of  1.5  per  cent,  per  annum. 


Ne'w  Companies. 

ALTON  BATTERY  COMPANY,  LTD.  (l.-iS.0S2.)— Private  com[)any  ; 
reg.  Aug.  20,  capital  £20.00U  in  i'l  !^hares  (7,5011  preference),  to  acquire 
freehokl  factory  premises  at  Alton,  Hants.,  from  J.  W.  Williams  and 
C.  C.  Rattev.  and  to  carry  on  the  business  of  mechanical  and  electrical  or 
automobile  engineers,  &c.  Directors,  J.  W.  Williams  and  C.  C.  Rattey 
(both  ])ernianent). 

BRITISH  AMERICAN  INDUSTRIES,  LTD.  (157,865).— Private  company. 
Reg.  Aug.  12,  capital  £10,000  in  £1  shares.  Objects  :  To  carry  on  the 
business  of  vendors,  dealers,  factors  and  manufacturers  of  motor  vehicles, 
aircraft,  electrical  apparatus  and  their  component  parts,  manufacturers 
of  and  dealers  in  metal,  celluloid,  ebonite,  glass,  rubber,  &c.  First 
directors  are  A.  S.  F.  Morris  (chairman).  F.  J.  Gordon,  H.  C.  Adam  and 
W.  S.  Wilkins.     Reg.  office  :    75,  Curtain-road,  E.C. 

BRITISH  ELECTRICAL  &  ENGINEERING  COMPANY  (OF  CHINA),  LTD- 
(1.58.0-44.) — Private  company  ,  reg.  Aug.  19,  capital  £30,(100  in  £1  shares. 
Objects,  to  carry  on  in  China  or  elsewhere  the  business  of  commission, 
commercial  and  general  agents,  contractors,  merchants,  importers,  ex- 
porters, manufacturers,  electrical  and  general  engineers,  &c.  The  sub- 
scribers (each  with  one  share)  are  A.  E.  Salmon,  company  secretary,  and 
Brig.-Gen.  C.  H.  Whiltingtdii.  who  will  appoint  the  first  directors. 

CONSTANT  SPEED  SPRING  COMPANY,  LTD.  (157,929),— Private  com- 
pany. Reg.  Aug.  14,  capital  il.. 500  in  £1  shares.  Objects:  To  carry  on 
the  business  of  founders,  wire  drawers,  mechanical,  wireless,  electrical  and 
mining  engineers,  mani'iicturers  of  and  dealers  in  automobiles,  &c. 
First  directors  are  M.  M.  Gillespie,  H.  T.  Harrison  and  H.  B.  Collms.  The 
British  Electric  Equipment  Company,  Ltel.,  may,  while  holding  any 
shares,  appo'nt  three  directors,  of  whom  M,  M.  G  llespie  shall  be  the  first. 
Reg.  office  :  Araberley  House.  Norfolk-street,  W.C. 

Company  Hesistereil  outside   United  Kingdom. 

INTERNATIONAL  GENERAL  ELECIRIC  COMPANY  (INC.)  (17,31  F).— 
Particulars  were  filed  July  12,  1919.  jmrsuant  to  Sec.  274  of  the  Companies 
(Consolidation)  Act.  1908.  Company  was  incorporated  in  New  York  on 
Jan.  17,  1919,  for  the  purpose  of  manufacturing,  exporting,  imiJorting 
anel  dealing  in  electrical  and  other  goods,  &o.  Capital  is  820,000,000 
in  810,000,000  7  per  cent,  cumulative  preferred  and  810,000,000  common 
stock.  British  address  is  83,  Cannon-street,  E.C,  where  Vi'.  C.  Lusk  is 
authorised  to  accept  service  of  orocess  anel  notices  on  behalf  of  companj'. 


Prices  ol  Metals,  Chemicals,  &c. 

Copper —  Tuesday,  Aug.  20. 

Price.                Inc.  Dec. 

Best  selected per  ton  £109     0     0           —  — 

Electrc  lytic  bars £120     0     0           £2  — 

H.C.  wire,  basis     ...     per  lb.  Is.  3jfd.            Jd.  — 

Sheet perlb.  Is.  3{Jd.           ^d.  — 

Phosphor-hronze  Wire — 
Phosphor-bronze 

wire,  basis   perlb.  Is.   4gd.               —  — 

Brasi  60/40— 

Rod,  basis      Os.  10§d.             —  -^cd- 

Sheet,  basis   ,,  Is.  2|d.                 —  — 

Wire,  basis     Is.  2J<1.                 —  — 

Pig  Iron — 

Cleveland  warrants      per  ton  £8     4     0                 —  — 
Galvanised      steel 

wire,  basis     ,,  £"3  10     0            —  — 

Lead  Pig — 

English 26     0     n           _—  — 

Foreign  or  colonial             ,,  25  10     0     1     7     r,  2s.   6d. 

Tin— Ingot    273     0     0   10     0     0  — 

Wire,  basis     perlb.  0     3     4|       Jd.  — 


Salammon  iac. — Percwt.80s.and75s. 
Sulphur  (Flowers).— Per  ton  £23. 

,,       (Roll  Brimstone). — Per  ton 

£21. 
Sulphuric    Acid    (Pyrites,  168°).— 

Per  ton,  £7  18s.  9d. 

SAc/^fir.— 485s.      October  delivery  490s. 

Rubber. — Para  fine,  2s.  5Jd. :  plantation  graeles,  la.  Hid.  lb 

The  metal  prices  are  supplie-d  by  the  British  Insulated  &  Helsby  Cables, 
Ltd. ,  and  the  rubber  figures  by  W.T.  Henley's  Telegraph  Works  Company. 


Copper  Sulphate. — Per  ton  £43. 
Boric    Acid  (Crystals).— Per    ton, 

£72. 
Carbon  Bimlphide.- — Per  ton  £55. 
Sodium  Bichromate. — Perlb.  Ud. 
Sodium  Chlorate. — Per  lb.  lijd. 


Thirty-Se-ven  Yeairs  A^o. 

[From  The  Electrician,  Aug.  23,  18^2.1 

The  TELErHONK  in  'riiE  B.^rbadoes.  "The  fele])hone  service  is 
being  rapidly  exteneled  in  Bridgetown,  most  of  the  mercantile  offices 
being  now  in  connection  with  the  Exchange,"  says  the  "  Colonies  and 
India." 

Electrical  Exhibition  at  Munich. — We  would  remind  any  of  our 
readers  who  may  be  holiday  making  e)n  the  Continent  during  the  ensiung 
month  that  the  Munich  Klectrical  Exhibition  opens  on  tlu-  16th  Sep- 
tember. 

The  Crystal  Palace  Exhibition. — According  to  the  "Journal  of 
(las  Lighting"  the  amount  already  sub.scribcd  by  various  gas  com- 
panies to  help  to  elefray  the  expenses  of  the  gas  interests  at  the  forth- 
coming Exhibition  of  Gas  anel  Electric  Lighting,  to  be  held  at  the 
Crystal  Palace,  amounts  to  £1,851.  6s. 
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Notes. 


Department  of  Scientific  and  Industrial  Research. 

Elsewhere  we  give  .some  account  of  the  annual  report  of 
the  Committee  of  the  Privy  Council  for  Scientific  and  Industrial 
Kesearch.  It  is  a  somewhat  lengthy  rejjort,  and  indeed  we 
think  that  many  readers  will  regard  it  as  more  lengthy  than  is 
necessary.  It  deals  to  a  large  e.xtent  with  researches  carried 
out  by  various  Government  Departments  or  Government 
Committees  which  have  been  very  necessary  during  the  war, 
but  at  the  present  time  what  is  required  is  research  in  very 
difierent  directions.  What  may  be  regarded  as  the  conten- 
tious parts  of  the  report  come  near  the  end  under  the  heading, 
for  example,  of  "  Aided  Kesearch.""  A  reference  is  made  to  the 
Electrical  Research  Committee,  with  which  the  Institution  of 
Electrical  Engineers  is  connected.  The  Department  are 
hopeful  that  an  Electrical  Research  Association  will  be  formed 
as  a  result  of  the  work  now  in  progress,  but  we  gather  that  the 
Institution  prefer  thur  present  arrangements.  In  any  case, 
it  appears  that  the  Department  is  only  prepared  to  give  tem- 
porary assistance  unless  the  official  course  is  followed.  "W'e 
do  not  understand  why  this  attitude  is  adopted.  The  main 
thing  is  to  secure  research,  and  if  the  scheme  adopted  by  the 
Institution  gives  greater  elasticity  and  better  results  it  should 
remain,  and  not  be  superseded  by  some  other  organisation  of 
an  official  character.  In  regard  to  societies  generally,  we  are 
glad  to  note  that  the  Department  is  giving  assistance  more 
liberally  than  we  had  in  mind,  and  at  the  present  time  over 
£16,000  per  annum  is  being  given  in  grants  to  scientific  and 
technical  societies  for  research.  This  point  was  made  in  the 
report  in  order  to  meet  the  criticism  that  aid  should  be  given 


far  more  freely  than  at  present  to  trade  associations.  The 
Department  are  of  opinion  that  societies  are  not  \  ell  qualified 
to  deal  with  funds,  owing  to  their  organi.sations,  which  are 
usually  rather  limited.  There  may  be  something  in  this  view, 
but  there  is  no  reason  why  the  Department  should  not  act 
upon  the  recommendations  of  the  various  societies,  as  distinct 
from  handing  over  funds.  The  actual  handling  of  the  money 
is  a  secondary  matter.  "We  feel  that  there  is  much  to  be  said 
in  favour  of  financial  assistance  to  private  individuals  who  are 
carrying  on  research,  not  as  a  whole-time  pursuit,  and  the 
various  societies  among  whose  membership  such  workers  must 
certainly  be  numbered  are  undoubtedly  the  best  judges  as  to 
whether  the  work  is  worthy  of  support.  It  would  be  a  simple 
matter  to  place  a  limit  upon  the  aggregate  sum  that  might  be 
sranted. 


Patents. 

The  question  of  patents  is  a  fruitful  source  of  difficulty  in 
industrial  research.     The  methods  followed  by  Government 
Departments  as  regards  the  taking  out  of  patents  by  members 
of  their  stafis  vary  very  considerably,  and  this  is  the  case  not 
merely  in  this  country  but  in  other  countries  also.     For  ex- 
amjjle,  in  America,  in  some  cases  a  patentee  w'orking  under 
Government  is  compelled  to  dedicate  all  rights  in  bis  invention 
to  the  public.     At  present  it  is  impossible  for  the  United  States 
Government  to  act  as  assignee  of  any  patents,  and  where 
patent  rights  have  been  transferred  they  have  been  made  over 
to  a  Minister  in  his  personal  capacity.     This  state  of  aSaiis 
may  be  varied  in  the  near  future.     In  the  case  of  the  Depart- 
ment of  Scientific  and  Industrial  Research,  employees  may  not 
patent  a  discovery  except  with  the  leave  of  the  Committee  of 
Council,  and  where  leave  is  given  the  patent  is  taken  in  the 
joint  name  of  the  inventor  and  the  Department.     Similar  lines 
are  followed  in  regard  to  those  engaged  in  research  under  a 
Committee  or   Board   of   the  Department.     The  difficulties, 
however,  increase  when  the  desirability  of  taking  out  foreign 
patents  is  considered.     It  is  pointed  out  that  the  successful 
maintenance  of  foreign  patents  may  involve  the  expenditure  of 
large  sums  of  money.     Now  that  this  difficulty  is  being  ex- 
perienced by  a  Government  Department  possibly  the  financial 
troubles  of  the  ordinary  patentee  may  receive  greater  sym- 
pathy on  the  part  of  the  Government.     It  is  pointed  out  that 
in  dealing  with  such  matters  the  Government  cannot  proceed 
with  the  single  eye  to  financial  advantage  w'hich  commercial 
undertakings  rightly  use.     So  far,  no  solution  a^ipears  to  have 
been  found,  but  it  has  been  decided  that  patents  shall  not  be 
taken  out  in  the  case  of  inventions  for  the  jireservation  of 
health  or  life,  or  for  inventions  the  use  of  which  can  be  enforced 
by  a  Government  De]mrtnicnt.     We  n\ust  confess  we  feel  this 
is  a  mistaken  course,  and  in  the  report  it  is  admitted  that 
there  are  arguments  in  the  opposite  direction.     It  matters  not 
whether  an  invention  has  a  bearing  on  health  or  is  of  a  more 
ordinary  kind  ;  the  fact  remains  that  it  is  desirable  in  any  case 
to  get  a  useful  invention  on  to  the  market,  and  the  most  effec- 
tual way  in  which  this  can  be  secured  is  by  having  a  strong 
patent  which  will  protect  the  manufacturer.     Any  other  course 
is  merely  due  to  lack  of  knowledge  and  to  appreciation  of  ideals 
which  really  do  not  apply. 
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Outstanding  Inventions  and  Discoveries. 

The  James  Watt  Centenary,  which  is  to  be  celebrated  in 
Birmingham  on  the  16th- 18th  of  this  month,  is  of  interest  as 
marking  one  of  those  rare  cases  in  which  a  great  invention 
or  discovery  is  associated,  more  or  less  correctly,  with  the 
name  of  a  single  man.  It  may  well  be  doubted  whether  any 
reaUy  epoch-making  invention  can  be  ascribed  to  one  man 
alone,  though  in  the  case  of  discoveries  such  single-handed 
eSorts  are,  perhaps,  more  frequent.  But  the  tendency  in  this 
direction  becomes  less  and  less,  and  most  of  the  important 
advances  of  the  present  day  are  really  the  work  of  quite  a 
number  of  separate  investigators.  Even  in  the  case  of  James 
Watt,  the  popular  impression  that  he  "  invented  "  the  steam 
engine  is  erroneoiis.  The  Kewcomen  engine,  as  Prof.  Bur- 
stall  remarks  in  his  appreciation  of  Watt's  work,  which  he 
has  drafted  in  connection  with  this  Centenary,  was  in  regular 
use  for  quite  a  generation  before  James  Watt's  immortal 
discovery.  Nevertheless  the  advance  made  by  Watt  was 
80  great  as  to  deserve  recognition  as  one  of  the  most  important 
milestones  on  the  road  of  discovery  in  this  field.  So  it  has 
been  with  other  discoveries.  Wireless  telegraphy  is  asso- 
ciated primarily  with  Marcoxi's  name,  and  justly  so,  although 
his  success  involved  the  preliminary  researches  of  Hertz  and 
others,  and  even  they  in  turn  built  largely  on  work  of  previous 
investigators.  In  regard  to  the  dynamo  we  seem  to  be  fairly 
correct  in  dating  progress  from  Faraday's  great  discovery  of 
electromagnetic  induction.  Yet  electrical  engineers  are  all 
well  aware  of  the  many  patient  subsequent  inventions,  spread 
over  many  years,  that  went  to  make  the  dynamo  a  prac- 
ticable machine.  As  the  field  of  science  and  invention  becomes 
■wider  the  chances  of  individual  eSort  become  less,  and  the 
tendency  towards  co-operation  greater.  Although  popular 
opinion  will  doubtless  continue  to  associate  inventions  with 
particular  names  (though  strangely  capricioas  iu  this  respect, 
for  many  inventions,  such  as  the  bicycle  and  the  internal  com- 
bustion engine,  have  failed  to  be  so  associated),  men  of  science 
will  continue  to  hold  in  honour  many  discoverers  whose  names 
are  scarcely  known  outside  a  narrow  circle.  To  the  student 
this  is  by  no  means  a  discouraging  fact.  For  if  his  chances  of 
•world-wide  recognition  are  less  he  has  the  knowledge  that  his 
opportunities  of  contributing,  in  less  or  greater  measure,  to  the 
building  of  the  great  mosaic  of  science  are  vastly  greater  than 
in  the  past. 


Labour  and  Industrial  Knowledge. 

The  timely  letter  of  Mr.  J.  T.  Browxlie,  chairman  of  the 
Executive  Council  of  the  Amalgamated  Society  of  Engineers, 
which  was  addressed  last  week  to  the  Secretary  of  the  Parlia- 
mentary Committee  of  the  Trades  Union  Congress,  called 
attention  to  the  great  responsibilities  of  trade  unions  at  the 
present  time.  This  responsibility  is  certainly  very  heavy,  for 
these  bodies  have  the  power  to  ruin  the  country  industrially 
or  to  enable  it  to  return  to  its  former  industrial  jirosperity. 
IVIr.  Browxlie  is  perfectly  correct  in  saying  that  a  necessary 
condition  to  .successful  action  is  the  dissemination  of  accurate 
and  reliable  information,  and  that  the  mere  raising  of  nominal 
wages  without  an  increased  production  in  the  neces.saries  of 
life  is  no  solution  of  the  difficulty.  We  have  long  felt  that 
the  trade  unions  were  the  yjroper  Ixjdies  to  impart  such  informa- 
tion. Knowledge  that  is  brought  forward  by  what  is  termed 
the  Capitalist  section  of  the  community  is  necessarily  .suspect 
by  the  workers,  and  consequently  ineffective.  On  the  other 
hand,  an  educational  movement  by  trade  imions  cannot  be 
viewed  in  the  .same  light.  With  regard  to  the  knowledge  that 
is  necessary,  this  is  largely  economic.  It  is  necessary  to 
realise  what  is  possible  and  what  is  impossible  economically. 
Further,  it  would  be  an  advantage,  as  was  pointed  out  bv 


Sir  John  Benn  at  the  recent  annual  meeting  of  Benn  Brothers, 
if  the  workers  could  be  encouraged  to  read  the  technical  and 
trade  papers  to  a  larger  extent.  These  journals  indicate  the 
way  in  which  industry  is  carried  on  and  the  conditions  that 
are  necessary  for  prosperity.  Consequently  the  more  .such 
publications  are  read  by  the  rank  and  file  the  more  the  diffi- 
culties of  management  will  be  appreciated.  A  most  important 
fallacy,  which  should  be  immediately  dispelled,  is  that  in- 
creased wages  coupled  with  reduced  output  can  lead  to  the 
Well-being  of  any  section  of  the  community.  This  policy  can 
only  lead  inevitably  to  unemployment  on  the  largest  possible 
scale  and  to  a  great  deal  of  misery  ;  and  consequently  the 
sooner  the  facts  can  be  appreciated  the  better  will  it  be  for 
the  communitv  at  large. 


Engineering  Civic  Associations. 

We  observe  that  the  tendency  m  the  United  States  towards 
forming  '"  engineering  civic  associations  "  (i.e.,  associations  in 
which  electrical  engineers  co-operate  with  mechanical,  chemical 
and  other  engineers  for  some  civic  purpose)  are  becoming 
increasingly  common.  Various  phases  of  the  movement  are 
reported  from  St.  Louis,  Milwaukee  and  other  centres.  In 
general,  the  organisation  is  in  the  nature  of  a  club,  at  which 
local  civic  and  engineering  problems  can  be  discussed,  and  a 
channel  for  the  discussion  of  these  matters  with  municipal 
authorities  is  provided.  One  factor  which  undoubtedly  helps 
in  the  United  States  is  the  strong  sense  of  local  patriotism  so 
often  found  in  growing  cities,  and  we  could  wish  that  this 
feeling  was  more  in  evidence  in  this  cormtry.  However,  the 
movement  is  now  reaching  a  broader  stage.  Many  of  these 
local  bodies  are  not  content  with  their  present  limited  sphere 
of  action,  and  there  is  a  tendency  towards  national  affiliation, 
with  a  view  to  the  exercising  of  an  engineering  influence  on 
national  problems  connected  with  public  works.  The  ad- 
mitted extravagance  of  many  Government  Departments  in 
this  country,  and  the  danger,  at  the  present  moment,  that  the 
country  may  be  rushed  into  new,  imperfectly  considered 
schemes  which  may  ultimately  be  regretted,  makes  it  all  the 
more  necessary  that  the  influence  of  engineers  and  technical 
men  should  be  more  strongly  exerted.  As  we  have  remarked 
recentlv,  there  seems  a  great  need  for  a  movement  in  this 
country  on  the  lines  now  being  adopted  by  the  engineering 
civic  associations  in  the  United  States. 


The  "  Technical  Supplement." — Accoiding  to  the  "  Bal 
letin  "  of  the  Federation  of  British  Industries,  the  "  Tecbiical 
Supplement,"  although  discontinued  officially,  is  to  be 
published  vnidei  private  auspices. 

Hydro-Electric  Exploitation  in  Japan.— We  observe  that 
Japan,  in  common  with  other  countries,  is  making  a  survey 
of  the  available  water-power.  The  invastigation,  which  began 
in  June,  1918,  is  expected  to  last  five  years,  and  all  power 
sites  where  there  is  a  prospect  of  more  than  1,000  h.p.  being 
efficiently  developed  are  to  receive  attention.  It  is  stated 
that  at  "present  about  1 ,000,000  h.p.  are  being  develoijed, 
while  2,000,000  h.p.  are  awaiting  exploita-tioii. 

A  Federation  of  CivD  Engineering  Contractors.— It  has 
been  deeidecl  to  form  a  Federation  of  civil  engineering  con- 
tractors for  the  purpose  of  acting  collectively,  through  an 
elected  council,  in  relation  to  professional  institutions  and 
public  authorities,  and  to  deal  with  trade  unions  and  other 
labour  organisations  in  regard  to  hours  of  work,  rates  of  pay,  &c. 
The  first  Council  of  the  Federation  is  :  I'reudmt,  Viscount 
Cowdrav  ;  Vice-iin-siileutu,  Sir  John  Jackson  and  Mr.  James 
Railton";  Members,  Messrs.  H.  C.  Baldry,  H.  F.  Brand,  C.  R. 
Hemingway,  T.  Wilson  Lovatt,  Gerald  G.  Lynde,  T.  Malcolm 
McAlpine,  T.  Tyson  Middleton,  J.  Harry  Price  and  Sir  E.  W. 
Moir,  Bart.  The  secretary  is  Mr.  E.  J.  Rimmer,  and  the  offices 
are  at  40,  Broadway,  Westminstt.,  S.W.I. 
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The  "Radio  Review." — It  is  announced  that  the  Wireless 
Press  is  about  to  irablish  an  independent  monthly  review 
■with  the  above  title,  dealing  with  scientific  progress  in  radio- 
telegraphy  and  telephony.  The  editor  will  be  Prof.  G.  W.  0. 
Howe,  D.Sc,  and  the  assistant  editor  Mr.  P.  R.  Coursey,  B.Sc. 
The  first  issue  will  appear  in  October  and  the  price  will  be 
2s.  6d.  per  month. 

Association  of  Ex-British  Westinghouse  Men.— It  has 
been  decided  to  form  an  Association  of  Ex-British  Westing- 
house  men  in  order  to  provide  a  means  whereby  they  may 
keep  in  touch  with  each  other.  It  is  proposed  to  limit  member- 
ship to  men  who  were  employed  on  the  stafi  of  the  company 
for  a  period  of  two  years  prior  to  September  1919.  The  fee 
is  to  be  2s.  6d.  per  annum.  A  committee  has  been  formed  in 
order  to  settle  the  constitution  and  draw  up  by-laws,  &c.,  for 
the  Association. 

Central  Station  Heating. — We  notice  that  at  the  June 
meeting  of  the  American  Society  of  Mechanical  Engineers, 
Mr.  J.  H.  Walker  gave  an  account  of  the  central  heating 
system  which  has  been  used  in  Detroit,  Michigan,  for  some 
years.  The  Paper  appears  to  be  one  that  would  be  of  con- 
siderable value  to  those  interested  in  this  subject,  among  the 
developments  mentioned  being  the  substitution  of  live  steam 
for  exhaust  steam,  a  decision  which  seems  to  be  due  mainly 
to  special  local  considerations. 

State  Administration. — Sir  Charles  Bright  has  contributed 
an  article  to  the  "  Daily  Telegraph  "  in  which  he  points  out 
that  State  enterprise  should  not  be  compared  with  private 
enterprise  without  crediting  the  former  with  meeting  public 
convenience  irrespective  of  the  profit  or  loss  that  is  entailed. 
For  example,  many  telegraph  offices  in  outlying  districts  have 
been  added  to  the  telegraph  network,  although  such  offices  are 
not  a  paying  proposition.  The  view  is  expressed  that  the 
Civil  Service  might  be  considerably  reformed  so  as  to  have  a 
higher  commercial  efficiency  by  stipulating  two  years'  business 
experience  as  a  preliminary  to  entry  into  the  service,  and  by 
introducing  other  changes  in  the  educational  requirements. 

A  Mica-insulated  CoU  for  11,000  volt  Alternators.— It  is 
stated  in  the  "  Electrical  World  "  that  the  Westinghouse 
Company  has  developed  a  fojm  of  mica-insulated  coil  which 
will  withstand  temperatures  up  to  150°C.,  and  is  regarded 
as  very  suitable  for  11,000-volt  alternators  for  hydro -electric 
work.  The  coil  consists  of  two  conductors,  each  composed  of 
six  0-204  in.  square  bare  copper  wires  in  parallel.  Each  wire 
is  painted  with  ''  bakelite  "  and  insulated  with  one  layer  of 
mica  tape  to  reduce  eddy-current  loss.  Each  conductor  is  then 
bound  with  thin  cotton  tape,  followed  b\  two  layers  of  mica 
tape  and  another  layer  of  thin  cotton  tape.  The  conductors 
are  assembled  with  a  reinforcing  strip  of  mica  between  each. 
The  complete  coil  is  taped  and  treated  with  hydrolene,  and 
there  are  other  special  processes.  The  peicentage  of  mica 
in  the  wrapper  is  ultimately  about  60  pei  cent. 

British  Non-Ferrous  Metals  Research  Association.— This 
Association  has  been  formed  for  the  purpose  of  organising 
scientific  and  industrial  research  and  collecting  information 
essential  for  the  present  and  future  progress  of  all  industries 
concerned  in  the  production,  treatment,  manufacture  and  use 
of  non-ferrous  metals  and  alloys.  It  will  also  organise  and 
maintain  an  information  bureau  of  all  important  technical  and 
scientific  information  directly  or  indirectly  relative  to  the  non- 
ferrous  metals  industries  of  the  British  Empire.  The  Associa- 
tion is  appealing  for  the  practical  support  of  every  individual 
firm  of  importance  engaged  solely  in  the  non-ferrous  metals 
industries  and  also  of  firms  who  are  substantial  users  or  workers 
of  non-ferrous  metals.  Further  information  and  particulars 
will  be  supplied  by  the  Secretary,  Provisional  Committee, 
British  Non-Ferrous  Metals  Research  Association,  30,  Paradise- 
street,  Birmingham. 

Courses  of  Instruction  in  Factory  Organisation  and 
Scientific  Management. — We  ob.serve  that  a  special  course 
on  the  above  subject  has  been  arranged  at  the  Pennsylvania 
State  College  during  this  month,  and  is  intended  primarily  for 
cost  accountants,  store  clerks,  members  of  production  and 
planning    departments,    superintendents,  managers,   &c.     In 


addition  to  lectures  during  the  morning  on  organi.sation,  cost 
accounts,  &c.,  there  will  be  practical  work  in  the  college  shops, 
which  have  been  arranged  and  equipped  with  a  special  view  to 
teaching  scientific  management,  and  such  matters  as  the 
preparation  of  time  schedules,  instruction  cards,  tool  lists, 
bills  of  material,  &c.,  will  be  dealt  with.  In  such  a  course 
much  depends  on  the  lecturers,  who  are  stated  to  be  experienced 
men,  and  we  should  imagine  that  the  demonstration  of  these 
details  in  college  workshops  would  present  difficidties.  How- 
ever, the  step  is  an  enterprising  one  that  might  be  considered 
by  in.stitutions  in  this  country. 

Industrial  Lighting. — We  notice  that  "  The  Organiser  '"  for 
August  has  a  special  section  devoted  to  industrial  lighting, 
reference  being  made  to  both  daylight  and  artificial  systems. 
The  provision  ot  ample  natural  lighting  is  a  factor  of  great 
importance  in  the  modern  factory.  Mr.  E.  G.  W.  Souster 
illustrates  typical  American  practice,  according  to  which  the 
building  is  virtiially  a  shell  containing  large  windows  on  all 
sides.  Factories  having  80  to  85  per  cent,  of  their  containing 
walls  as  windows  are  not  uncommon.  Great  importance  is 
attached  to  light  received  from  the  upper  part  of  the  windows, 
which  should  be  ran  right  up  to  the  ceiling,  but  it  is  doubtful 
if  any  advantage  is  secured  by  bringing  the  lower  extremity 
of  the  window  below  2|  ft.  above  floor  level.  Mr.  H.  C.  Wheat 
deals  with  the  artificial  lighting  of  machine  shops,  and  Mr.  L. 
Gaster  contributes  an  article  on  the  economic  value  of  good 
illumination,  in  which  the  relation  of  good  lighting  to  output 
is  strongly  emphasised.  The  illustrations  in  these  two  articles 
support  the  view  that  the  modern  tendency  is  towards  general 
overhead  lighting  from  units  placed  near  the  girders,  a  ten- 
dency which  has  doubtless  been  accentuated  by  the  introduc- 
tion 01  the  gas-filled  lamp. 

Copper  Conductors. — The  British  Engineering  Standards 
Association  has  issued  its  revised  (1919)  Specification  for 
dimensions  of  insulated  annealed  copper  conductors  for  electric 
power  and  light.  The  wire  gauge  as  a  means  of  designating 
the  conductors  has  been  dispensed  with,  and  the  number  of 
sizes  has  been  reduced  considerably.  A  table  giving  the  vahies 
of  the  resistance  of  a  conductor  1,000  yds.  long  and  1  sq.  in. 
sectional  area,  at  every  degree  between  40°F.  and  120°F. 
and  the  constants  to  be  employed  in  converting  the  resistance 
of  a  wire  from  any  temperature  between  these  limits  to  60°F. 
has  been  included.  In  the  tables  at  the  end  of  the  specification 
details  of  the  conductors,  the  thicknesses  of  the  dielectric,  lead 
sheathing,  armouring,  bedding,  &c.,  and  the  values  of  the  tost 
pressures  are  stated.  The  specification  deals  with  circular 
wires  fronr  0-0076  in.  to  0-1030  in.  diameter,  solid  and  stranded 
conductors  from  0-001  sq.  in.  to  1  sq.  in.  and  with  flexible 
conductors  from  0-0006  sq.  in.  to  0-5  sq.  in.  The  thicknesses 
of  the  dielectric  and  lead  sheathing,  and  the  values  of  the  test 
pressures  are  given  for  paper,  jute  and  rubber  cables  and 
various  voltages.  The  price  of  the  Report  is  Is.  2d.  post  free, 
and  copies  may  be  obtained  from  the  Offices  of  the  Association, 
28,  Victoria-street,  London,  S.W.  1. 


Personal. 

Sir  William  H.  Clarke.  K.O.S.I..  C.M.G.,  ComptroUer-Geiipral  of  the 
Department  of  Overseas  Trade,  has  resumed  his  duties  after  an  absence 
of  11  months,  due  to  ill-health. 

We  regret  to  learn  tliat  Mr.  C.  W.  Mallins,  general  manager  of  the 
Liverpool  Corporation  tramways,  has  been  compelled  to  tender  his 
resignation  on  account  of  ill-health.  By  a  unanimous  vote,  the  Tram- 
ways Committee  have  requested  Mr.  Mallins  to  withdraw  his  resignation 
for  the  present,  and  to  accept  three  months'  leave  of  absence  in  order 
to  take  a  complete  rest.  We  sincerely  hope  that  this  period  of  rest  will 
restore  Mr.  JLillins  to  good  health,  and  enable  him  to  resume  his  work  in 
the  department  over  which  he  presides. 

The  Lard  President  of  the  Council  has  appointed  Prof.  Joseph  Ernest 
Petavel,  D.Sc,  F.R.S.,  M.LMech.E.,  to  be  Director  of  the  National 
Physical  Laboratory,  in  succession  to  Sir  Richard  Glazebrook.  C.B., 
F.R.S.,  who  retires  on  reaching  the  age  limit  on  the  ISth  inst.  Dr. 
Petavel  is  Professor  of  Engineering  and  Director  of  the  WTiitworth 
Laboratory  in  the  University  of  Manchester.  He  was  educated  at  Uni- 
versity College,  London,  and  undert.ook  scientific  research  at  the  Royal 
Institution  and  at  the  Davy  Faraday  Laboratory  until  1898.  He  was 
elected  John  Harling  Fellow  of  the  Owens'  College,  Manchester,  in  19()0, 
and  was  scientific  manager  of  the  Low  Temperature  Exliibit  of  the  British 
Roval  Commission  at  the  St.  Louis  Exhibition,  1904. 
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The   Supply   of    Electricity.^ 


By   J.   S.    UIGHFIELD. 


In  recent  discussions  on  the  future  of  electric  supply  both  the 
history  and  present  position  of  the  electric  supply  industry  have  been 
obscured.  The  general  recognition  of  the  great  importance  of 
developing  electric  power  indicates  a  welcome  change  of  opuiion, 
but  it  should  not  be  overlooked  that  before  1014  there  was  no  town 
of  any  imjxirtance  and  no  industrial  area  where  electricity  was  not 
already  supplied  at  prices  sufficiently  low  to  attract  manufacturers, 
the  ruling  prices  being  about  Id.  per  unit  for  ordinary  factoiy  houi-s, 
id.  per  unit  for  continuous  working  and  even  lower  jjrices  for  special 
purposes.  Much  has,  therefore,  been  done,  and  the  value  of  the 
early  pioneering  work  of  companies  working  mider  provisional 
orders  was  incalculable.  Similarly  in  the  field  of  long-distance 
transmission  and  distribution  in  extra-urban  districts  valuable  work 
was  done  by  po«er  companies.  Before  proceeding  to  consider  the 
future  it  is  weO  to  bear  this  fact  in  mmd.  and  also  to  review  briefly 
the  past  history  of  electric  supply. 

There  have  recentlj'  been  three  reports,  those  of  the  Coal  Conserva- 
tion Sub-Committee,  the  Electrical  Trades  Committee  and  the 
Electric  Power  Supply  Committee. 

Each  report  refers  to  the  causes  which  tended  to  restrict  the  full 
and  natural  development  of  the  supply  of  electricity.  It  is  shown 
that  systems  confining  each  undertaking  within  a  municipal  area 
are  mistaken.  The  Electric  Power  Supply  Committee's  report 
states  "  that  the  present  system  under  which  a  supply  of  electricity 
is  provided  in  a  large  number  of  small  areas  by  separate  authorities, 
is  the  result  of  a  policy  adopted  at  a  time  when  the  applied  science  of 
•electrical  engineering  was  in  its  infancy,  and  is  incompatible  with 
anythuig  that  can  be  accepted  now  as  a  teclmically  sound  system." 

The  mistakes  made  in  legislative  enactments  i-elating  to  the  sujiply 
of  electricity  arose  from  the  presumption  that  citizens,  through  their 
elected  representatives,  should  provide  their  own  electricity.  In  the 
day«  when  legislation  was  first  proposed,  namely,  about  1880,  the 
business  was  in  an  experimental  stage.  Standard  plant  and  cables 
did  not  exist  ;  any  person  starting  to  provide  a  supj^ly  of  electricity 
was  forced  to  shoulder  all  the  usual  risks  of  a  jiioneer.  Realising 
that  a  business  involving  such  risks  was  an  unsuitable  one  in  which 
to  invest  public  money,  the  Act  of  1882  gave  a  reluctant  consent  to 
private  companies  to  use  the  streets  for  the  puqjose  of  laymg  mams, 
but,  in  order  to  satisfy  the  view  that  municipal  authorities  should 
provide  the  electrical  supply,  three  conditions  were  attached  to  the 
consent,  viz.,  (1)  that  the  supply  should  be  confined  to  the  area 
governed  by  the  municipality  ;  (2)  that  companies  supplying  in 
neighbouring  areas  should  be  denied  the  right  of  association  ;  and  (3) 
that  the  local  authorities  should  have  the  right  of  purchasmg  the 
undertakings  at  the  end  of  21  years,  paying  for  the  land,  buUdmgs, 
plant  and  cables  their  value  at  the  date  of  purchase  w-ithout  any 
allowance  for  goodwill. 

The  result  was  complete  stagnation  until  the  Act  was  amended  in 
1888  by  extending  the  term  of  the  lease  from  21  to  42  years,  the  other 
restrictive  conditions  remaining. 

Following  on  this  nn-ision,  a  number  of  companies  were  formed, 
and  municipal  authorities,  led  by  the  Vestry  of  St.  Pancras,  pro- 
ceeded to  set  up  electricity  un<lertakings.  In  general,  the  latter 
have  been  carried  0!i  in  an  efficient  manner,  and  have  served  the 
public  well,  their  efforts,  however,  being  with  few  anrl  small  excep- 
tions, confined  within  munieipal  boundaries.  Xow,  it  was  realised 
at  a  very  early  dat«  that  electricity  would  furnish  means  of  trans- 
mitting power  over  far  greater  distances  than  were  possible  with  older 
methods.  In  the  earlier  stages  the  commercial  success  of  the  low- 
pressure  direct-fturrent  plants  exceeded  that  of  the  high-pressure 
alternating,  and  naturally  the  low-pressure  jilants  jiredominated. 
The  foundations  of  knowledge  of  the  subject  were  being  laid,  but 
there  were  many  variables  in  the  problem  and  little  ex])ericnce  ;  and, 
although  now  it  is  common  to  complain  of  the  great  diversity  of 
systems  in  this  country,  it  should  be  remembeied  that  there  was  a 
very  good  reason  for  their  origin.  The  relative  advantages  of 
different  systems  was  a  matter  of  much  discussion.  Moreover,  the 
Electric  Lighting  Acts,  definitely  preventmg  association  between 
neighbouring  companies,  tended  to  encourage  variations  m  systems. 
If  it  had  been  contemplated  at  first  that  neighbouring  companies 
might  work  together,  more  effort  would  have  been  made  to  employ 
uniform  systems.  It  is  difficult  to  realise  now  how  strong  were  the 
arguments  \Mt  forward  on  each  side  by  the  advocates  of  direct 
current  and  alternating  current  respectively,  and  in  view  of  this 
strong  difference  of  teclmical  opinion,  there  is  no  wonder  that  imi- 
formity  of  systems  was  not  immediately  attained. 

♦  Abstract  of  a  Paper  read  before  the  Royal  Soc:ety  of  Arts. 


Soon  after  the  original  systems  were  started  up,  defects  appeared. 
Owing  to  the  difficulty  of  selling  altematmg  current,  because  of  its 
unsuitability  for  arc  lighting  anil  power  in  competition  with  direct 
current,  whole  systems  supplied  with  alternating  current  were 
scrapped  and  changed  over  to  direct  current.  Certam  early  tyjjes  of 
plant,  overhead  wires  and  cables  were  found  to  be  unreliable,  and 
were  scrapped.  Great  difficulty  was  experienced  in  coping  with  the 
demand,  which  was  almost  entirely  for  lighting.  In  the  large  towns 
the  most  violent  changes  occurred.  A  dark  cloud  coming  over  a 
city  would  cause  the  load  to  be  more  than  doubled  in  a  few  minutes. 
Apart  from  the  difficulties  of  dealing  with  these  sudden  loads,  it  was 
veiy  difficult  to  jiredict  12  months  beforehand  what  figure  the  next 
winter's  demand  was  likely  to  reach,  and  many  supply  works  found 
themselves  overloaded  and  working  under  the  gravest  difficulty.  In 
London,  and  to  a  lesser  extent  in  other  large  towns,  it  became  appa- 
rent that  the  initial  works  erected  within  the  ton-n  botmdaries  were 
iiiadequate.  The  effect  on  the  cost  of  changing  over  from  inefficient 
small  stations  to  larger  ones  is  illustrated  by  the  experience  of  the 
Metropolitan  Electric  Supply  Company  Whereas  in  1902  to  gene- 
rate 23,000,000  units  cost  £114,000,  in  190.5  to  generate  26,000,000 
«ost  £04,000.  Other  imdertakings  have  effected  similar  improve- 
ment. 

At  the  present  time  the  public  supply  of  electricity  is  provided 
by  companies  worldng  under  provisional  orders  from  about  the  year 
1888  and  expiring  about  the  year  1931.  The  large  provuicial  towns 
are  almost  all  supplied  by  their  mmiicipalities.  In  1899  and  1900 
a  number  of  companies  were  formed  for  the  purpose  of  supplying 
electricity  over  areas  enclosed  rather  by  county  than  by  mimicipal 
boundaries.  These  companies  met  with  strenuous  opposition  from 
the  municipal  authorities  with  the  unfortunate  result  that  the  large 
towns  were  excluded  from  the  companies"  areas  of  operation.  There 
are  now  operatmg  in  the  country  21  such  power  companies  which 
have  made  considerable  progress,  and  during  the  war  have  per- 
formed most  valuable  work  ;  many  industries  have  been  started 
which,  without  their  assistance,  could  not  have  been  put  into  opera- 
tion. It  is  a  great  misfortune  that  municipalities  treated  the  power 
companies  as  enemies.  Had  the}^  while  resenting  their  distribution 
rights,  encouraged  the  power  companies  by  purchasing  power  in 
bulk,  a  large  capital  sum  would  have  been  saved  by  the  avoidance 
of  unsuitable  sites,  &c. 

To  co-ordinate  the  work  of  these  different  bodies  the  report  of  the 
Electric  Power  Supply  Committee  proposes  to  set  up  commissioners 
to  delimit  areas  and  generally  control  the  expansion  of  the  business  ; 
to  leave  existing  suppliers  to  attend  to  distribution  for  the  present 
and  to  form  district  boards  which  shall  purchase  all  the  power 
stations  and  main  transmission  lines  and  erect  new  power  stations 
and  transmissions  lines  to  supplement  and,  where  necessary,  sujjcr- 
sede  the  existing  plants. 

With  the  present  cost  of  plant,  fuel  and  labour,  no  startluig  re- 
ductions in  price  can  be  looked  for.  The  term  "  cheap  "  electricity 
has  been  freely  used  in  recent  reports  and  articles.  Unfortunately, 
there  is  no  simple  means  of  measuring  the  cost  of  supplying  elec- 
tricity to  enable  a  ready  comparison  to  be  made  between  one  method 
and  another  or  between  the  costs  of  one  station  and  another.  The 
cost  of  a  Board  of  Trade  unit  is  far  from  being  a  satisfactory  basis 
of  comparison.  Nor  is  the  average  selling  price  per  unit  a  measure 
of  the  excellence  or  otherwise  of  an  electrical  undertaking.  Without 
qualification,  this  method  produces  utterly  misleading  results. 

Wide  variations  exist  in  the  working  cost  per  unit  sold  and  the 
average  price  received  for  electricity,  and  in  the  original  Paper  this 
is  illustrated  in  a  table  giving  maximum  load,  cost  j)er unit, average 
price  per  unit,  and  jjercentage  of  gross  profit  on  capital  for  various 
concerns.  An  ine.xjiert  study  of  these  figures  would  lead  to  many 
erroneous  conclusions.  It  might  be  argued,  for  mstance,  that  a 
small  undertaking  can  supply  at  less  than  cost  than  a  large  under- 
taking, and  that  the  fonner  are  more  profitable  than  the  latter 
The  reasons  for  the  large  variations  in  the  costs  and  m  the  selling 
prices  are  to  be  sought  in  the  existence,  or  otherwise,  of  competition, 
in  differences  in  the  price  of  coal,  the  number  of  consumers,  their 
average  load  and  the  use  made  by  each  consumer  of  electricity. 

The  total  cost  of  supplying  electri(uty  to  a  consumer  is  made  up 
of  the  following  items  : — 

A.  Power  Station  Charges. — (1)  Capital  charges,  including  in- 
terest, reserve,  depreciation  and  sinking  funds,  say,  10  per  cent,  on 
the  capital  ;  (2)  fuel  and  stores  :  (3)  wages  and  salaries  ;  (4)  nqjaii-s, 
rates,  rents,  &c. 
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B.  Distribution  Charges. — (1)  Capital  charges;  (2)  maintenance 
rates,  wages,  salaries,  &c. 

The  incidence  of  the  above  charges  varies  with  the  class  of  load 
supplied,  as  follows  : — 

Total  capital  charges From  30  to  60  per  cent. 

Coal  ,,     .55  to  10         ,, 

Other  working  expenses  „     15  to  30         „ 

The  first  figures  represent  approximately  the  ratio  for  under- 
taldngs  supplying  a  small  number  of  large  consumers  with  a  high 
load  factor,  and  the  latter  figures  imdertakings  supplying  a  large 
number  of  small  consumers.  Having  regard  to  the  fact  that  the 
distribution  capital  represents  approximately  50  per  cent,  of  the 
total  capital  employed,  and  that  the  cost  of  transfonnation,  dis- 
tribution and  maintenance  of  meters  represents  some  20  per  cent, 
of  the  total  cost,  it  follows  th"t  no  decrease  in  the  price  of  bulk 
supply  by  super-stations  or  otherwise  can  possibly  result  in  a  very 
large  reduction  in  price  to  the  ordinary  smaU  consumer.  The 
ordinary  consumer  can  effect  for  himself  a  reduction  in  the  price 
per  unit  of  much  larger  magnitude  by  making  a  better  use  of  the 
supply. 

The  high  price  of  coal  has  encouraged  the  use  of  electricity  for 
heating,  and  there  has  also  been  a  great  increase  in  the  use  of  elec- 
tricity for  power  :  the  load  factor  has  increased,  and,  in  spite  of  the 
fact  that  new  plant,  when  installed,  has  cost  more  than  50  per  cent, 
above  pre-war  prices,  that  the  price  of  coal,  having  regard  to  quality, 
has  doubled,  that  wages  and  other  expenses  have  increased  two  or 
three  times,  the  electricity  supply  undertakings  have  been  able  to 
carr\'  on  and  to  make  ends  meet  with  a  relatively  small  increase  in 
price  generally  not  exceeding  50  per  cent.,  and  with  a  smaller  in- 
crease in  the  average  selling  price. 

The  steam  turbme,  by  making  possible  the  use  of  very  large  plants 
of  an  economy  far  higher  than  can  be  attained  by  other  means 
having  regard  to  capital  cost,  revolutionised  the  means  of  generating 
electricity.  Had  plant  remained  at  pre-war  prices,  there  is  no 
doubt  that  progress  in  replacing  small  stations  by  large  turbine 
stations  would  have  been  rapid.  The  advance  in  the  cost  of  plant 
and  mains  necessarily  must  result  in  delay  in  effecting  a  change. 
Under  the  best  conditions  the  cost  of  transmission  for  distances 
exceeding  20  miles  is  a  serious  item. 

The  first  overhead  electric  line  ivnder  Board  of  Trade  consent  was 
erected  at  St.  Helens,  in  Lancashire.  Many  miles  of  overhead  lines 
have  since  been  nm.  Their  use  reduces  the  cost,  particularly  of 
sen-ices  to  works,  collieries,  mines,  farms  and  other  scattered  loads. 
For  tnmk  lines  canying  large  power  there  is  less  advantage.  The 
overhead  lines  are  less  reliable  than  underground  lines.  Lightning 
and  wind  may  do  much  damage  and  alternative  routes  become 
advisable,  where  security  of  supply  is  a  matter  of  the  first  importance. 
Great  improvements  are  possible  in  means  to  increase  the  distance 
over  which  power  can  be  economically  transmitted. 

It  is  not  possible  to  lay  down  general  rules  for  the  supply  of  elec- 
tricity. Much  nonsense  has  been  talked  about  the  univei-sal  use  of 
super-stations.  Where  a  sufficient  load  can  be  collected  within  a 
moderate  distance,  accompanied  by  a  site  for  the  power  station, 
with  the  ample  water  supply  necessary  to  the  running  of  a  large 
turbine  plant,  a  station  of  the  largest  size  shoidd  be  used.  Where 
there  is  not  adequate  water,  the  super-station  is  not  possible.  One 
advantage  of  connecting  up  power  stations  over  relatively  wide 
areas  so  that  they  feed  a  common  system  of  transmission  lines,  is 
that  the  large  amounts  of  waste  heat  available  in  some  parts  of  the 
country  can  be  made  full  use  of.  Much  has  been  written  about  the 
possibility  of  using  the  coal  so  as  to  obtain  some  or  all  of  the  by- 
products. 

The  difficulty  is  that  either  coke  or  gas  must  be  burnt  under  boilers 
when  turbines  are  used,  and  neither  is  a  very  satisfactory  boiler  fuel, 
and  both  coke  and  coal  gas  command  a  large  general  maiket  at  high 
prices.  This  method  also  involves  the  consumption  of  about  25 
per  cent,  more  fuel  owintc  to  the  extraction  of  part  of  the  coal  and 
its  consequent  loss  as  a  heating  agent,  and  the  double  heat  losses 
in  the  producers  or  retorts  in  addition  to  that  in  the  boiler.  If  the 
gas  could  be  used  direct,  without  the  agency  of  the  boiler,  then  a 
solution  of  the  difficult  problem  would  become  nearer.  It  is  a 
problem  calling  for  the  most  skilful  research  on  a  large  scale.  With 
present  methods,  about  18  per  cent,  of  the  heat  energj-  in  fuel  can 
be  converted  into  electricity. 

The  whole  principle  of  public  electricity  supply  depends  on  the 
fact  that  a  large  central  plant  can  supply  power  with  a  less  con- 
sumption of  coal  than  individual  small  plants.  There  is  no  doubt 
that  had  the  prices  charged  to  the  consumers  been  increased  by  even 
1  per  cent.,  and  had  the  additional  profits  been  applied  to  improving 
methods  and  apparatus,  the  cost  to-da}^  to  the  consumer  would  have 
been  less.  Whatever  is  ultimately  decided  upon  for  the  future 
conduct  of  electricity  supply,  the  finances  of  the  mdustry  should 


be  arranged  so  that  there  wUl  be  such  a  margin  over  and  above  the 
cost  of  production,  including  the  capital  charges,  as  will  provide 
an  ample  reserve  not  only  for  the  replacement  of  plant  as  it  becomes 
obsolete,  but  also  for  the  conduct  of  large-scale  experiments,  directed 
to  increasing  efficiency  and  impioving  methods.  The  report  of  the 
illectrio  Power  Supply  Committee  clearly  contemplates  probably 
large  financial  assistance  from  the  State.  Financial  assistance  from 
the  State  for  industry  may  be,  in  certain  cases,  necessary  and 
justifiable,  but  such  assistance  should  be  rendered  only  when  abso- 
lutely necessaiy.  So  far  as  possible,  the  money  should  be  laid  out 
so  as  to  bring  m  a  proper  return.  From  the  data  available  there 
does  not  seem  to  me  to  be  any  strong  case  for  Slate  assistance  so 
long  as  the  development  of  electrical  supply  proceeds  along  well- 
trodden  lines. 

It  is,  however,  undesirable  that  the  undertakings  in  certain  parts 
of  the  country,  where  large  to^vns  exist  in  close  proximity  to  one 
another,  should  continue  to  develop  their  undertakings  solely  for 
each  town  There  are  many  districts  where  a  large  power-station 
should  be  erected  in  a  suitable  position  to  meet  the  increasing 
demand,  not  in  one  town  only,  but  in  several  to%vns.  Apart  from 
the  industrial  areas,  there  are  large  areas  in  the  country  consisting 
of  entirely  rural  districts  with  a  few  small  towns.  The  supply  to 
the  whole  of  these  districts  from  one  or  more  stations,  even  with 
overhead  mains,  is  not  commereially  practicable.  Development 
should  proceed  outwards  from  the  to^vns.  With  this  object  a  uni- 
form system  should  be  adopted  so  that,  when  eventually  the  call  for 
power  increased  in  the  intermediate  districts,  the  supplies  could  be 
linked  together  so  as  to  form  a  uniform  and  com])lete  system. 
There  is  no  doubt  that  the  most  satisfactory  method  of  financing  a 
power  undertaking  is  for  most  of  the  consumers  to  have,  at  any  rate, 
some  direct  financial  mterest  in  its  success.  The  prices  for  power 
should  be  so  fixed  as  to  produce  an  ample  return  on  the  capital, 
so  that  sufficient  amounts  can  be  set  aside  to  provide  for  the  early 
scrapping  of  uneconomical  plant,  for  the  adoption  of  newest  methods, 
for  research  in  the  methods  of  using  fuel,  and  for  the  payment  of, 
say,  8  to  10  per  cent,  on  the  ordinary  capital.  A  company  so 
situated  would  be  able  to  raise  monej'  at  the  lowest  market  rate  of 
interest  ;  the  fact  that  its  consumers  are  interested  in  its  prosperity 
will  make  them  most  excellent  canvassers,  so  that  the  business 
should  increase  rapidly  ;  with  every  increase  in  busmess  its  cost  will 
tend  to  decrease,  and,  consequently,  its  profits  will  increase. 

It  is  probable  that  in  the  near  future  further  progress  will  be 
made  in  the  electrification  of  railways.  In  my  view,  these  stations 
should  not  be  put  down  by  the  railway  companies  but  by  the  electric 
supply  authorities,  and  should  form  part  of  their  main  systems. 
Any  general  scheme  for  improving  the  supplj'  of  electricity  in  the 
country  must  of  necessity  take  into  account  raOway  electrification. 

In  conclusion,  it  is  important  to  recognise  that  electrical  supply 
undertakings  in  this  country  constitute  a  business  of  very  great 
magnitude.  The  capital  invested  is  given  in  the  report  of  the 
Electric  Supply  Committee  approximately  as  £26,(XH1,tXK)  by  com- 
panies working  under  provisional  Orders,  £55,000,000  by  municiiiali- 
ties,  and  by  the  power  companies  over  £10,000,000.  These  figures 
are  exclusive  of  plants  used  for  railways,  tramways,  and  private 
firms.  A  business  of  this  magnitude  camiot  be  radically  changed 
without  loss,  and  the  expenditure  of  much  money  and  much  time. 
It  is  almost  certain  that  the  plant  available  to-day  will  be,  from 
th?  point  of  view  of  economy  in  coal  consumption,  obsolete  within 
the  next  15  years.  There  is  less  reason  to  plunge  rashly  into  huge 
expenditure  far  ahead  of  requirements.  One  plain  fact,  I  thuik, 
emerges  from  experience,  namely,  that  when  Cioveniment  takes 
under  its  wing  any  enterprise,  it  should  take  care  that  m  making 
laws  for  its  conduct  the  ordmary  principles  of  busmess  shoiUd  be 
observed.  Finally,  it  is  of  the  utmost  importance  that  the  present 
uncertainty  should  be  removed  as  soon  as  possible  ;  it  is  hampering 
the  industry  just  at  a  time  when  confidence  is  of  the  greatest  im- 
portance. Extensions  of  plant  are  called  for  in  ever\-  direction,  and 
delay  will  lead  to  breakdo\nis  and  shortage  of  supply.  Xaturally, 
in  the  present  uncertain  position,  doubtful  if  their  property  is  to  be 
transferred  to  rather  nebulous  district  boards  yet  to  be  set  up,  and, 
if  so,  at  what  price,  both  companies  and  municipalities  hesitate  to 
embark  on  new  expenditure.  Any  long  delay  will  do  far  more  harm 
than  the  district  boards  can  put  right  for  years. 


Books  Received. 
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Therinophones    or   Hot- Wire   Receivers. 


The  following  notes  on  therraophones  (of  which  we  gave  some 
particulars  in  The  Electrician,  Vol.  LXXIV.,  p.  358)  are  based  on  a 
communication  wc  have  received,  and  they  maj-  be  taken  as  supple- 
menting what  lia.s  already  been  published. 

Thermophoues,  or  hot-Mire  receivere,  as  the  name  implies,  are 
actuated  by  heat  instead  of  electromagnetism,  and  hence  their 
characteristics  are  different  from  those  of  the  usual  electromagnetic 
receivers.  For  example,  the  diameter  of  the  wire  that  is  used  is  all 
important.  It  is  therefore  well  to  consider  firet,  in  an  elementary 
way,  the  relationship  between  the  watts  m  a  ^ire  and  the  diameter 
of  the  wire,  for  sensitiveness  must  depend  upon  the  readiness  with 
which  the  wire  can  vary  its  temperature  with  \-ariation  of  current. 
If  we  assume,  for  the  moment,  that  the  current  density  is  main- 
tained constant  as  the  diameter  of  the  wire  is  varied,  then  it  follows 
that  the  current  varies  as  the  square  of  the  diameter.  If  C  stands 
for  current.  R  for  resistance  and  d  for  diameter,  then  ('  oc  d-.  Thus. 
the  watts  (C  -H)  for  a  given  length  may  be  expressed  in  the  form. 
Watts  -jc  a*. 

On  the  other  hand,  the  surface  of  the  same  length  is  given  Ijy 
Surface  cc  d. 


Hence, 


Watts 
Surface 


Taking  tiie  case  when  the  diameter  of  the  wire  is  greater  than 
unity,  if  follows  that  the  watts  emitted  per  unit  area  rises  veiy 
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rapidly.  For  example,  if  the  diameter  is  ijicreased  iii  tlie  proportion 
of  2  to  3,  the  watts  to  be  dissipated  per  unit  area  rise  m.  the  projior- 
tion  of  8  to  27.  Consequently,  a  limit  may  soon  be  reached  when 
the  permissible  temperature-rise  necessitates  a  lowering  of  the 
current  density.  For  given  temperature  conditions,  mcreased  watts 
necessitate  increased  diameter  of  wire. 

On  the  other  hand,  if  we  go  to  small  wires  the  jjosition  becomes 
somewhat  different.  Supjio.se,  for  example,  that  the  millimetre  is 
taken  as  the  unit  of  length  and  the  diameter  is  reduced  from  0- 1  mm. 
to  O-Olfmm.  Then,  for  constant  current  density,  the  watts  jK'r  unit 
area  fall  in  the  projjortion  (I/IO)'  to  (1/100)';  that  is,  to  1, 1,000th 
of  this  previous  value.  <'onsequentIy,  in  order  to  mamtain  the 
temperature  conditions,  the  watts  may  be  increased  enormously 
in  the  case  of  very  small  wires.  It  may,  indeed,  be  found  that  the 
smaller  of  two  wires  may  be  able  to  carry  more  watts  than  the  larger 
wire  for  the  same  temperature  conditions.  As  an  example,  it  has 
been  found  that  a  wire  0-001  mm.  will  carry  J-5  more  micro  watts 
than  a  wire  of  0-003  mm.  This  is  illustrated  by  curve  .1  in  the 
accompanying  diagram. 

The  position  may  also  be  illustrated  by  cousidering  the  relation  of 
surface  to  cross-section.     We  have 

Surface  oc  r. 
Cross-section  a.  f'. 
Hence  Surface  1 


From  this  it  is  seen  at  once  that  the  ratio  of  surface  to  cross-section 
becomes  smaller  and  smaller  as  r  increases,  provided  r  is  above  unity. 
On  the  other  hand,  if  /•  is  below  unity  the  ratio  of  surface  to  cross- 
section  increases  rapidly.     This  is  sho\ni  by  curve  B. 

It  will  be  easily  understood  that  with  very  thin  wires  the  great 
area  of  radiatmg  surface  as  compared  with  the  small  cross-section 
allows  the  heat  generated  by  the  current  to  dissipate  very  rapidly. 
This  property  is  made  use  of  in  the  construction  of  thermophone 
receivers.  A  number  of  fine  wii-es,  0-001  mm.  or  0-0015  mm.,  are 
mounted  in  a  semi-enclosed  metal  receptacle,  and  this  in  turu  is 
enclosed  in  a  similar  case,  but  made  of  Erinoid  or  other  insulating  and 
hygienic  material. 

When  the  receiver  is  connected  in  series  with  a  suitable  trans- 
mitter and  battery,  and  the  transmitter  is  operated,  the  variations  in 
the  resistance  of  the  transmitter  cause  the  current  flowing  to  vary. 
These  variations  affect  the  ven-  thin  wires,  and  as  they  dissipate 
their  heat  practically  iustantaneously,  speech  is  reproduced  by  the 
motion  of  the  small  column  of  air  caused  by  the  heat  variations. 

The  speech  transmission  is  very  faithful,  articulation  being  perfect. 
There  is  no  distortion,  as  there  is  no  diaphragm ;  and  whUe  the  column 
of  air  has  a  natural  period  of  its  own,  it  is  in  the  region  of  8,000  to 
10,000,  so  that  it  is  beyond  the  range  of  speech  vibrations. 

Having  briefly  described  the  operation,  it  may  now  be  well  to 
make  a  few  comparisons. 

It  must  be  noted  that  the  electromagnetic  receiver  is  a  verj'  sensi- 
tive instrument,  and  responds  to  veiy  minute  currents  circulating 
in  the  coils  and  to  inductive  effects  which  may  be  superimposed  on 
the  current  flowmg  in  the  circuit,  besides  being  subject  to  vibrations 
which  affect  its  diaphragm  mechanically.  These  qualities  make  it 
practically  a  series  of  instruments  in  one,  of  which  one  portion  is 
wanted  to  reproduce  speech,  but  as  they  cannot  be  split  up,  it  proves 
very  inefficient  at  times.  It  is  a  heavy  mstrument  even  in  its 
lightest  form. 

The  hot  wire  receiver  is  a  telephone  receiver  pure  and  simple,  and 
will  only  respond  to  the  transmitter  to  which  it  is  connected.  When 
speakmg  it  is  necessary  to  speak  close  to,  and  into,  the  transmitter 
mouthpiece  for  the  best  transmission.  Inductive  effects  are  absent ; 
and  there  being  no  diaphragm  there  is  no  inherent  distortion.  It  has 
the  great  advantage  of  responding  perfectly  to  low-spoken  tones,  or 
whispers  ;  and  if  the  voice  is  raised  there  is  no  clash  or  confusion  of 
sounds.  It  is  featherweight,  weighmg  complete  from  0-25  oz.  to 
0-5  oz.,  according  to  the  model. 

The  type  of  transmitter  most  suitable  for  use  with  hot  wire 
receivers  does  not  prove  very  satisfactory  for  electromagnetic 
receivers,  and  as  the  instruments  in  the  former  case  are  connected  in 
series  without  any  induction  coil  this  is  easy  to  understand. 

The  hot  wire  receiver,  as  made  for  speech  reproduction,  is  not  the 
best  form  for  wireless  use,  and  special  receivers  are  made  up  for  that 
work,  but  there  are  none  in  use  in  England  at  present.  Some 
experiments  have  been  made  with  the  ordmary  form  for  wireless 
purposes  in  England,  but  they  have  not  been  very  satisfactory'  for  the 
above  reason. 

Heat-operated  receivers  have  been  referred  to  as  "  delicate  "  and 
"fragile,"  and  further  as  "a  scientific  toy."  These  conceptions 
are  quite  erroneous.  The  receivers,  as  now  made,  \\ill  stand  a 
considerable  overload,  and  they  are,  mechanically,  more  robust  than 
any  other  type  of  receiver  on  the  market.  They  are  machine 
made.  They  are  manufactured  ui  many  forms,  and  vary  in  resistance 
from  20  to  3,000  ohms. 

At  present  the  hot-wire  receiver  is  not  so  far  devvelo]icd  that  it 
can  be  said  to  be  ready  to  rsplace  the  electromagnetic  receiver  for  all 
branches  of  telephony,  but  we  imderstand  that  it  has  already  tilled 
conditions  whi(^h  the  electromagnetic  failed  to  do,  and  is  available 
to  replace  its  older  rival  in  many  important  fields. 


Cross-section 


New  Types  of  Arc  Lamp  Carbons.— We  l>elieve  that  the 
idea  of  u.siiig  a  solid  (-arbnn  within  ;),  carbon  tube,  in  order  to 
avoid  the  shadow  ot  the  negative  carbon,  was  saggesteu  early 
in  the  history  of  the  arc  lamp,  but  the  idea  has  been  revived 
in  a  recent  French  patent,  a  feature  of  which  is  the  use  of  a  coil 
to  cau.sc  the  arc  to  revolve.  It  is  further  suggested  that  the 
annular  space  between  the  cential  carlioii  and  the  surrounding 
tube  might  be  filled  with  saitable  material  to  colour  the  arc. 
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A   Heterodyning    Wavemeter. 

By   Lieut.   J.    SCOTT-TAGGART,    M.C..    R.E. 

(Membre   de  la   Societe   Fran?aise   des   Electriciens,    Assoc.!. R.E.) 


The  development  of  continuous-wave  wireless  telegraphy  has 
necessitated  a  special  instrument  capable  of  measuring  the  waves 
used.  The  ordinary  wavemeter  used  for  measuring  tlie  damped 
waves,  transmitted  by  spark  wireless  stations,  consists  of  a  single 
variable  oscillatory  circuit,  shimted  by  a  ciystal  detector  and  a  pair 
of  telephone  receivers.  The  waves  are  sent  out  in  groups  or  wave- 
trams  from  the  transmittmg  station,  and  influence  the  wave-meter 
oscillatory  circuit,  provided  the  latter  is  tuned  to  the  same  fre- 
quency as  the  transmitted  signals.  The  groups  of  oscillations 
which  are  set  up  m  the  wave-meter  are  rectified  by  the  detector 
producing  unidirectional  pulses  through  the  telephone  receivers. 
These  pulses,  occurrmg  rapidly  and  at  regular  intei'vals,  produce  m 
the  'phones  a  buzz  having  a  note-frequency  equal  to  the  spark- 
frequency  of  the  transmittmg  station.  The  wave-meter  is  generally 
tuned  to  the  transmitted  signals  by  means  of  a  vai-iable  condenser 
graduated  m  wave-lengths  or  degrees,  in  which  latter  case  a  cali- 
bration chart  is  used.  When  the  loudest  signals  are  heard  in  the 
'phones  the  reading  given  by  the  condenser  indicates  the  length  of 
the  waves  being  transmitted.  This  method  is  necessarily  somewhat 
crude,  since  it  relies  very  largely  on  the  personal  element  ;  it  is 
always  very  difficult  to  decide  the  point  where  the  signals  are  loudest, 
particularly  when  the  peak  of  the  transmitted  wave  is  not  very 
sharp  and  signals  appear  to  be  the  same  strength  over  a  considerable 
range  of  the  condenser  scale.  None  of  these  difficulties  are  met 
with  when  measuring  contmuous  waves  by  means  of  the  hetero- 
dynmg  wave-meter  described  below.  The  greatest  accuracy  may 
be  obtamed,  the  only  personal  element  consistmg  m  differentiating 
between  a  high  and  a  low  note—  a  very  simple  matter. 


hihh' 


^ 


Although  an  ordinary  spark  wave-meter  is  not  designed  to  measure 
continuous  waves,  yet  it  is  not  mcapable  of  doing  so.  If  such  a 
wave-meter  be  brought  near  a  continuous-wave  transmitter  the 
key  of  which  Ls  depressed,  sustamed  oscillations  of  constant  ampli- 
tude will  be  set  up  m  the  wave-meter  circuits.  These  oscillations 
are  not  broken  up  mto  groups,  as  in  the  case  of  spark  signals,  and, 
therefore,  when  rectified  by  the  detector,  merely  produce  a  steady 
flow  of  current  through  the  telephones.  Nothmg  will  be  heard 
except  clicks  at  the  commencement  and  end  of  the  stream  of  oscilla- 
tions. If,  however,  dots  are  sent  on  the  transmittmg  key,  clicks 
will  be  heard  in  the  'phones,  and  will  be  loudest  when  the  wave- 
meter is  tuned  most  accurately  to  the  transmitted  waves,  the  maxi- 
mum energy  bemg  then  received.  Another  method  would  be  to 
break  up  mechanically,  by  means  of  an  interrupter,  the  steady  How 
of  current  through  the  telephones.  These  methods,  however,  are 
unscientific  and  inaccurate  and  give  only  vers'  rough  results. 

Fig.  1  shows  an  mstnnnent  sound  and  accurate  both  in  theory  and 
practice.  It  consists,  in  effect,  of  a  smiple  valve  circuit  suitable  for 
the  reception  of  contmuous  waves.  The  plate  P  of  a  vacuum  valve 
is  connected  to  the  positive  of  a  battery  of  small  diy  ceUs  having  a 
total  voltage  of  about  20  volts.  The  negative  end  of  this  battery 
is  connected  to  one  side  of  a  pair  of  low-resistance  'phones,  the  other 
side  of  which  is  connected  to  the  end  of  an  uiductance  coil  L.  The 
other  end  of  this  coil  is  connected  to  the  grid<r'  of  the  valve.  The 
filament  of  the  valve  is  heated  by  means  of  a  4-volt  accumulator, 
which  may  be  switched  on  or  oft'  as  desired.  A  half-way  connection 
is  taken  from  the  coil  L  to  the  positive  side  of  the  filament.  A 
variable  condenser  C  is  connected  across  the  inductance  L.  When 
the  circuit  is  connected  up  and  the  filament  current  switch  closed. 


the  whole  system  will  commence  to  oscillate  of  its  own  accord  at  a 
frequency  which  may  be  varied  by  means  of  the  condenser  <_'.  The 
range  of  wave-lengths  it  is  desired  to  measure  will  detennine  the 
size  of  the  inductance  L  and  the  capacity  C.  The  lower  half  of  the 
coU  /,  rasby  be  considered  a  reaction  coil  coupled  to  the  upper  portion 
which  forms  the  grid  oscillatory  circuit.  The  condenser  (_'  varies 
the  wave-length  of  both  plate  and  grid  oscillatory  circuits  at  the 
same  time.  This  arrangement,  together  Avith  auto-transformer 
couplmg,  greatly  simplifies  the  design  of  the  wave-meter  without 
detracting  from  its  efficiency. 

In  order  to  calibrate  such  a  wave-meter,  an  ordmary  spark 
wave-meter  of  Icnown  accuracy  is  brought  near  to  the  instrument 
and  made  to  transmit  waves  of  known  length,  which  will  produce 
buzzes  m  the  telephones  of  the  oscillating  wave-meter  when  the 
latter  is  correctly  tuned.  The  calibration  chart  of  the  heterodyning 
waye-meter  is  then  marked  with  the  readings  given  by  the  spark 
wave-meter.  Once  such  a  standai-d  wave-meter  has  been  calibrated, 
any  number  of  similar  wave-meters  may  be  calibrated  from  it  with 
very  great  accuracy. 

Let  us  now  consider  the  use  of  the  instrument  for  measuring  con- 
tmuous waves.  Suppose  it  be  brought  up  to  a  set  which  is  sending 
out  waves  of,  say,  (iOO  metres  length,  which  is  equivalent  to  a  fre- 
quency of  .500,000  per  second.  These  waves  will  set  up  additional 
oscillations  m  the  circuits  of  the  wave-meter  which  will  have  an 
interference  effect  on  those  already  taking  place.  If  the  wave-meter 
be  adjusted  to  .550  metres  the  frequency  of  the  local  oscillations  will 
be  .5-15,545.  The  two  sets  of  oscillations,  supcrimjwsed  on  each 
other,  will  produce  a  resultant  oscillatmg  current  wliich  periodically 
increases  to  a  maximum  amplitude,  these  '"  beats  "  being  produced 
when  the  two  sets  of  oscillations  are  momentarily  in  phase,  and 
therefore  assisting  each  other.  The  beat -frequency  will  equal  the 
difference  of  the  two  separate  frequencies,  and  will  m  this  case  be 
45,545. 

The  valve,  in  addition  to  generating  oscillations,  also  acts  as  a 
rectifier  and  will,  therefore,  rectify  any  beats  produced.  The  result 
will  be  a  note  in  the  telephones  having  a  frequency  equal  to  the  beat 
frequency.  If  this  is  m  excess  of  about  4,000  nothing  will  be  heard, 
since  the  human  ear  cannot  respond  well  to  higher  frequencies.  If 
the  wave-meter  be  set  to  550  metres,  the  beat-frequency  \vill  be  45,545, 
which  is  much  too  high  to  be  audible.  As  the  wave-meter  condenser 
is  turned  round  to  595  metres,  a  very  high  note  will  be  heard  which 
will  gradually  get  lower  as  the  two  frequencies  approach  each  other. 
When  the  wave-meter  is  adjusted  to  COO  metres,  both  sets  of  oscil- 
lations will  have  the  same  frequency,  and,  since  no  beats  will  be 
formed,  nothmg  will  be  heard  in  the  'phones.  As  the  wave-meter 
condenser  is  gradually  turned  further  roimd  to  higher  wave-lengths 
this  time  than  600  metres,  beats  are  once  more  formed  and  produce 
a  low  note,  which  gets  higher  and  higher  until  it  dies  out  at  about 
605  metres.  From  this  it  will  be  seen  that  if  the  wavemeter  is 
more  than  55  metres  out  of  adjustment,  nothuig  whatever  will  be 
heard,  so  that  great  accuracy  is  attamable.  Moreover,  the  slightest 
variation  of  wave-length,  such  as  would  be  caused  by  puttmg  the 
hand  near  the  transmitting  set,  will  cause  a  change  of  note  in  the 
telephones  of  the  wave-meter.  On  account  of  tliis  abnonual  sen- 
sitiveness, it  will  be  found  best  to  enclose  the  box  containhig  the 
wave-meter  circuits  in  an  outer  gauze  covering  comiected  to  earth. 

From  the  above  it  will  be  seen  that,  in  order  to  measure  waves  of 
unknown  lengths,  it  is  only  necessarj'  to  turn  the  wave-meter  con- 
denser round  until  the  note  resemblmg  a  "  cliirp  "  is  heard.  When 
the  silent  point  of  this  "'  chirp  "  is  obtained,  the  wave-meter  will 
register  the  length  of  the  waves  being  transmitted.  Care  should  be 
taken  to  keep  the  wave-meter  as  far  away  from  the  transmitting 
station  as  possible,  as  otherwise  misleaduig  results  may  be  obtained. 

Li  addition  to  acting  as  a  receiving  wave-meter,  it  may  also  be 
used  as  a  transmitter  without  any  alteration  to  its  circuits,  smce  the 
valve  is  oscillatmg  and  therefore  radiating  feeble  waves.  If,  there- 
fore, it  is  desired  to  adjust  a  receiving  circuit  to  a  given  wave-length, 
all  that  Ls  necessarj'  is  to  adjust  the  wave-meter  to  the  required 
wave-length  and  to  tune  the  set  to  it.  The  device  is  also  of  great 
u.se  as  an  external  heteiodTOing  oscillator  for  use  with  a  non- 
oscillating  detector  for  the  reception  of  continuous  waves. 

These  devices  were  presented  to  the  Invention^  Department  of 
the  Ministry  of  Munitions  early  in  li*I7,  and  modifications  have 
been  described  by  the  author  in  the  Wireless  World. 
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The  Alternating  Current  Track-Circuit. 


Br    DOUGLAS    C.    GALL. 


The  problem  of  the  alternating-current  track-circuit  is  one 
seldom  dealt  with  in  treatises,  yet  upon  its  reliable  operation 
the  lives  of  many  railway  passengers  depend,  for  it  is  installed 
largely  upon  the  tubes  and  other  railways,  and  controls  the 
traffic  almost  entirely. 

The  following  is  a  description  of  methods  used  to  determine 
the  behaviour  of  a  track-circuit,  given  apparatus  of  a  certain 
type.  This  is.  in  fact,  the  problem  most  frequently  encoun- 
tered by  the  railway  signal  engineer.  The  designer,  on  the 
other  hand,  may  use  the  same  methods,  starting  from  the  oppo- 
site end,  and  arri^ong  ultimately  at  the  properties  which  must 
be  possessed  by  the  apparatus  to  fulfil  the  primary  condition. 


nient  is  a  definite  voltage  at  the  relay.  The  two  conditions 
arise  when  the  relay  is  (1)  energised,  (2)  de-energised.  For  the 
first,  a  voltage  sufficiently  high  to  ensure  correct  operation  is 
necessary  ;  and  for  the  second,  one  sufficiently  low  to  ensure 
the  dropping  of  the  relay. 

Distinct  values  for  these  two  conditions  obtain  throughout 
the  circuit,  and  the  values  of  current,  voltages,  &c.,  necessary 
at  various  points  to  this  eSect  are  designated  "  Clear  "  and 
'"  Drop,"  shown  by  affixes  "  C  "  and  "  D  "  respectively. 

Starting  with  the  "  Clear  "  relay  voltage,  in  order  to  produce 
this  value  at  the  relay  end  of  the  track  a  higher  voltage  is 
required  at  the  feed-end,  depending  upon  the  ballast  leakage. 


^^ 


Corductance 


Single  Rail  Impedance 
=  3r 


wvw 


Relau  Current  KA  Imped. 
Relay 


Fig.  1. — ^Diagrammatic    Arrangement  of  Tr^ck-Circuit. 

These  primary  conditions  are  the  physical  properties  of  the 
permanent  way  and  the  trains  which  rim  thereon.  Elec- 
trically their  properties  are  : — 

1.  The  insulation  resistance  of  the  ballast. 

2.  The  impedance  of  the  rails. 

3.  The  impedance  of  the  circuit  through  the  wheels  in  con- 
tact with  the  rails. 

This  latter  property  is  one  about  which  little  apjaears  to 
have  been  written,  and  it  is  hoped  that  its  importance  will  be 
appreciated  from  the  following  and  Fig.  6  in  particular,  for 
unless  this  wheel  impedance  is  below  a  certain  value,  the  track- 
circuit  will  not  operate  with  a  train  in  it.     Further,  the  value 


Cambered  -|  Rail  8.  Relay 


WhenPLz-SVolts.  1cm.'  z-4ampsVj 
When  P^^=2  f  Vott5-  1cm  -  1€8ompsJ 

/ac  -  SOdamps. 

ho'  3  Samps. 

3.?  -  -^   =    '  8i5  ohms 

Yg  •■iy,  '   iZrrihoS. 


Fig.  2.— Gkaphical  Method  of  Obtaintno  Pressure  at  Feed-End."^ 

of  this  impedance  is  largely  influenced  by  the  ratio  of  its 
ohmic  resistance  to  its  reactance — in  other  words,  its  phase 
angle.  [•?>      -;    -i 

Surely  this  is  a  matter  too  important  not  to  be  definitely 
investigated,  and  so  far  as  the  writer  is  aware,  nothing  has 
been  published  upon  this  point. 

With  the  track-circuit  the  most  variable  factor  is  the 
ballast  leakage,  so  that  for  the  determination  of  operating 
conditions  a  means  is  convenient  which  covers  all  possible 
leaks. 

In  a  simple  alternating-current  track-circuit  there  is  one 
function  to  be  fulfilled  having  two  conditions.     This  require- 


Trans  former 
Current  I,     \(P, 


FeedEnd 


iD~\  7        Impedance  of 
-^y^^^^Rail  Circuit 


Fig.  3  — Diagrammatic  Arrangement  at  Feed-End  of  Track- 
Circuit. 

This  Voltage  then  is  the  first  quantity  to  be  determined  for  all 
values  of  ballast  insulation-resistance. 

So  that  the  presence  of  a  pair  of  wheels  in  the  track  will 
reduce  the  relay  voltage  to  its  second  value  or  "  Drop  "  voltage, 
it  is  usual  to  insert  a  resistance  between  the  source  of  supply 
and  the  feed-end  of  the  track,  which  lowers  the  feed-end  volts  to 
their  "  Drop  "  value  when  an  increased  current  is  passing, 
caused  by  the  presence  of  the  wheels.  The  value  of  this  in- 
serted resistance  becomes,  therefore,  the  second  quantity  to  be 
found,  it  being  of  such  a  value  that  the  supply  pressure  is 
reduced  to  the  "  Clear  "  feed  pressure  when  the  "  Clear  " 
current  is  flowing. 


Fio.  4. — Graphical  Method  op  Obtaining    Value  of 
Inserted  Resistance. 

Further,  it  is  necessary  to  Icnow  what  the  value  of  "  Train- 
shunt  "  or  wheel  resistance  must  be  to  increase  the  total 
current  to  such  a  value  that  the  voltage  drop  on  the  inserted 
resistance  reduces  the  feed  pressure  to  its  "  Drop  "  value  ;  the 
relay  pressure  dropi^ing  in  turn,  and  so  completing  the  cycle  of 
operations  of  the  track-circuit. 

Fig.  1  shows  a  simple  double-rail  track-circuit  fed  on  the 
left-hand  end,  from  some  source  of  supply  of  pressure  Pj,  there 
producing  a  pressure  P^,  which,  in  turn,  produces  a  relay 
pressure  Pn. 

The  insulation  or  ballast  resistance  between  rails  is  con- 
verted iritci  oonductaiice  (Jh  mhos  or  l/jT/j  ohms. 
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There  is  no  practical  gain  in  the  accuracy  of  the  values 
obtained  in  taking  the  leak  as  distributed  for  any  but  very  long 
tracks  and  the  error  in  phase  angle  is  seldom  critical,  in  sub- 
stituting a  central  leak,  so  this  has  been  done  in  Fig.  1.  Figs.  2, 
4  and  6  are  graphical  methods  of  obtaining  the  three  quantities 
above  mentioned. 

Fig.  2  finds  the  feed  pressures  required  to  produce  relay 
voltages  and  currents  for  all  values  of  leak. 

Fig.  4  determines  the  value  of  the  inserted  resistance. 

Fig.  6  determines  the  "  train-shunt  "  necessary  to  de-ener- 
gise relay. 

In  assuming  the  central  leak  it  is  convenient  to  extend  the 
relay  voltage  Pr  to  the  necessary  value  P.l  at  the  leak. 

The  following  values  have  been  taken  in  the  diagrams,  and 
are  expressed  symbolically  in  their  component  parts  : — 

Relay  impedance Zr  =0-07— j'-57  ohms- 

Single  rail  impedance Zr   =0-0,5— j-22.5ohms- 

"  Clear  "  voltage  required  for  relay...     Pj{r=2-3  volts. 
"  Clear  "  current  required  for  relay...     /^c=3-75  amjjeres. 
"  Drop  "  voltage  not  to  be  exceeded 

at  rela}' Prl,  =1-6  volts. 

"  Drop  "  current  not  to  be  e.xceeded 

at  relay Ird   =2-62  amperes. 

Voltage  of  supiily   P-i   =6-2  volts. 

Combined  added  impedance  of  Zr  and  Zr  to  centre  point  of 
track  Z«r=0-12— y-79.5=0-803  ohm  numerically. 

Since  PL=IitZRr,  then 

P/.C  =0-803  /ac=3-0  volts. 
P/.z;=0-803  //jz^=2-l  volts. 

Converting  ZRr  into  admittance 

„        0-12  ,  .  0-795 

=0-186+j  1-23  mho. 

To  determine  P.j  required  to  produce  the  two  values  of  Pl 
for  all  values  of  leak,  Fig.  2  is  constructed  as  follows  : — 

Let  1  cm.  =0-4  mho. 

Then  Ynr    =0-465-|-i  3-08  cms. 

IT  Lay  ofi  YRr  from  origin  and  add  vertically  the  leak  conduc- 
tance gji  of  indefinite  value-. 

Then  the  total  admittance  between  the  two  rails  at  the  centre 
point  for  any  value  of  ballast  conductance  is  given  by  the  line 
connecting  that  value  on  the  vertical  line  and  the  origin  to  the 
scale 

1  cm.  =0-4  mhos. 

Next,  from  the  origin  lay  oS  the  two  components 

Pi.    ' .,  and  Pi  -^ 

in  the  opposite  quadrant. 

■WTien  Pii;=3' volts,  1cm. =3x0-4  ampere=l-2  amperes 
(since  0-4_mho=]  cm.). 

-•-  P'^  ^-2+i-Pif-2=l-2  x3(0-8354-j  3-75)=2-085-fj9-37  cm. 

Let  this  equal  Plc  to  a  new  scale.  Then,  since  the  length  of 
this  line  rejjresenting  Plc  is 

•\/2^085H^-37^  cm.  =9-55  cm. 

9-55  cni.=3  volts-  i.e.,  1  cm. =0-314  volt. 

Wien  Pio=2-l  volts 

1  cm.=2-l  x0-4=0-84  ampere. 
9-55  cm. =2-1  volts— i.e.,  1  cm.=0-22  volts. 

When  Qb  the  balla  :  conductance=l  mh.^,  or  the   ballast 
resistance =1  ohm. 
From  the  diagram 

P2C=42  volts. 
7„,^=5-01  amperes. 
By  describing  a  circle  such  that  its  centre  lies  on  the  hori- 
zontal axis  and  it  passes  through  points  0  and  Oj.  0^— the  angle 
separating  /„  and  P^  is  given  as  shown  in  the  diagram. 


To  drop  the  relay,  Poc  must  be  reduced  to  the  drop  value 
PjD,  which  produces  only  P/.fl=2-l  volts  at  centre. 
As  above,  since  1  cm.  =0-22  volts  in  this  case. 

P20=2-9  volts. 
And,  similarly,  /„2)=3-5  amperes. 

Fig.  4  determines  the  inserted  resistance  required  to  produce 
P-2C  at  feed-end  of  track. 

Rail  circuit  impedance  between  two  feed  points  as  shown  in 
Fig.  3  is 

p 
Z,.=y  =0-835  ohm.     cp„=5r. 

To   construct  this  diagram,  let    1  cm.  =0-1  ohm.     Lay  oS 
Za  =8-35  cm. 

Add  inserted  resistance  rroi  indefinite  value.    Inverting  this 
line  geometrically  with  respect  to  the  origin  0  gives  the  circle 
representing  the  admittance  for  all  values  of  rr. 
Let  1  cm. =0-133  mho=0-825  amp.  (since  Pi=6-2  volts). 

Then,  constant  of  inversion  1=;—^ — ^r-, — =75. 
0-1x0-133 

75 

Diameter  of  admittance  circle =—-  (since  resistance  line  is 
6-5 
6-5  cm.  from  origin)=ll-5cm. 

Letting  0—Pk  equal  the  supply  pressure  P, 
i.e.,  9  cm. =6-2  volts. 
.-.     1cm.  =0-69  volt, 
P2c=4-2volts=6-lcm. 

With  centre  0  and  radius  P2c=6-1  cm.  cut  admittance  circle 
at  P.     This  gives  current  /o=5-04  amperes. 


Fig.  5. — ^Diagrammatic  Arrangement  at  Feec-End  when 
Track-Circuit  Shitnted  by  Y,. 

The  inverse  point  of  P  is  P'.  This  gives  the  value  of  the 
inserted  resistance  required  O'—P',  and  as  1  cm. =0-1  ohm. 

.-.  r7'=0-52  ohm. 

Manj"^  track-circuits  are  equipped  with  a  special  type  of 
resistance  which  has  the  property  of  rapidly  increasing  its 
resistance  with  increased  heating  due  to  current  increase,  thus 
helping  the  operation  of  the  track-circuit  greatly.  These  are 
known  as  thermal-regulators,  and  curves  are  made  showing 
their  resistance  at  varpng  currents.     Fig.  7  is  typical. 

It  is  common  to  bring  the  resistance  to  its  required  value  by 
putting  more  or  less  regulators  in  parallel,  and  the  number 
of  regulators  required  can  be  found  from  the  curves  of  their 
behaviour. 

A  resistance  of  rr.N  must  be  found  at  a  current  value  of  la  'N, 
then  N  is  the  number  of  regulators  required. 

Since  A'  must  be  integral,  and  is  seldom  more  than  six,  it  can 
be  found  in  less  than  that  number  of  trials,  but  may  not  give 
the  exact  requirement,  a  number  must  be  chosen  which  will 
operate  the  relay — in  other  words,  the  resistance  may  be  lower 
than  recjuirecL 

Suppose  this  number  comes  to  5.  To  determine  the  "  train- 
shunt  ''  necessary  to  reduce  Pgc  to  Pou,  where  thermal  regu- 
lators are  used.  Fig.  6  is  constructed.  From  previous  dia- 
grams, these  values  have  been  found  :— 

Rail  admittance  I','  .  =  1-2  mhos     9.,=ol°. 

Par.  =4-2  volts. 
P20.=2-9  volts. 
P,  .=6-2  volts. 
.V    .=5  regulators, 
which  are  shown  in  Fig.  5  diagramnuiticallv. 
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Let  1  cm.=0'l  mhos.     Then,  y„=12  cm. 

Lay  off  Ya  and  add  the  indefinite  train-shunt  admittance  Y,, 
having  a  fixed  phase  angle  9*  of,  say,  40°.  Livert  this  with 
respect  to  0. 

Let  1  cm.  =0-1  ohm  :  then  constant  of  inversion  7  =  100. 


Diameter    of    circle=— cm.=43-5  cm.      This    gives    the 

impedance  circle  for  all  values  of  train-shunt  admittance. 

From  the  supply  transformer  regulation  curve  determine  an 
equivalent  resistance  which  gives  approximate  pressure  drop  at 
working  load  (see  Fig.  8). 


Tota/  Admittance  also  Current  Curiae 
1cm.  =  -05  mhos. 
.  /c/77.  =  -37  amps. 


i 


k\ 


Centre  of  Impedance  Circle  lie^  on  this  Line.  \ — ^  ,^ 

flO.    6.— DUOBAM   FOKDETERMIS^^•0    Value    of    "TRALV-ShUNT"   for    a  TKACK-ClKCUrrjWITU    TnEBMAL-RsoULATOES. 
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Equivalent  resistance  »',=0-14  ohm. 
Tabulate  the  values  in  Table  I. 
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factor  in  safe  ©iJeration  upon  which  the  lives  of  thousands  ot 
railwa}'  passengers  depend,  it  is  essential  that  a  sure  know- 
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With  radius  Z,  in  Talile  I.  and  centre  0  describe  arcs  for 
varying  values  of  /.     AVith  vahses  (rj+Ce)  for  varying  values  of 
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Fig.  7. — Cukeext  Resistance  Curve  of  ThermalRec.ulitor. 


/  determine  the  jwints  on  these  arcs  where  the  j^erpendicular 
distance  between  the  impedance  circle  and  the  arcs  is  equal  to 
the  value  of  (/-i+Ce)  for  similar  values  of  /.  These  points  give 
the  total  value  of  Zj.  corresponding  to  the  current — i.e.,  the 
total  impedance  curve,  and  the  correct  jjhase  angles. 

Project  lines  radially  from  0  through  these  p)OLiits.  Upon 
these  lines  mark  ofi  corresjjonding  values  of  /(rs+Zj)  from 
Talile  I.  These  jwints  give  the  voltage  curve  to  scale  1  cm. 
=0-3  volt. 

The  inversion  of  the  total  im^iedance  curve  gives  the  total 
admittance  curve  to  the  scale  1  cm.  =0-0-5  mho,  or  0-0.5  X  6-2 
=0-31  amj)ere.  Mark  oi!  P..u  (to  scale  1  cm. =0-3  volt)  from 
centre  0'  cutting  voltage  curve  at  point  P'.  Projecting  this 
point  radially  on  to  the  impedance  curve  to  point  Pj'  gives 
total  impedance  Z. 

Dropping  vertical  from  P/  to  Pj,'  ou  impedance  circle  gives 
external  impedance  Z„  and  Zs-  and  the  corresponding  point 
of  this  gives  the  train-shunt  admittance  I's  required  for  this 
value  of  P2D 

rj=0-cS5  mho. 

P>y  reversing  the  process  the  normal  value  of  P.^c  is  found 
when  I',=0,  P„c=-l-26  volts. 

as  against  -1-2  required. 

The  current  is  given  on  the  current  curve 

/jC=5-3,  as  against  .5-01  required. 
/io=5-9. 

This  shows  a  rise  of  only  11-3  per  cent,  in  current,  with  an 
increase  of  68  per  cent,  in  the  external  admittance  i  »«.  This 
small  rise  in  current  is  due  to  the  a(-tion  of  the  regulators. 

It  is  obvious  from  the  diagram  that  the  value  of  I'g  is  greatly 
afiected  by  its  inherent  phase  angle,  and  since  this  is  the  vital 


ledge  should  exist  of  it«  probable  and  most  adversely  possible 
value.  Little  seems  to  have  been  done  in  this  country  with  a 
view 'to  determining  it  accurately,  but  measurements  ^are 
shortly  to  be  carried  out  at  Messrs.  Tinsley  &  Company's 
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Fig.  8. — REGULATioy  Curve  of  Tkick-Traxsfoemer 
(0'9   Power  Factor). 

laboratories  on  this  and  other  important  ix)ints,  which  should 
beof  considerable  value  to  those  interested  in  signalling  design 
and  safetv. 


Conference  ol  Research  Organisations 

{Concluded  from  p.  -J-iO.) 


CoxDiTioNS  OF  Employment  of  Research  Workers. 

Akl.  Hinchcliffe  (Chairman  of  WoolU-n  and  \Yorstfd  Research 
Associitian)  pointed  out  tliat  the  success  o£  their  endeavours  in  the 
differout  (i>lds  of  research  would  depond  very  largely  on  the  generos.ity 
and  fair-mindedness  with  w-hich  they  treated  their  agreements  with 
re-search  workers.  He  was  cjrtain  that  unless  they  made  those  aarec- 
imnits  absalut'ly  fair  as  between  the  Associitijn  and  their  workers  Uien 
they  were  doomed  to  failure.  The  Association  had  to  make  numerous 
agreements  with  professors  and  the  heads  of  varijus  educational  insti- 
tutions, and  also  with  investigators.  The  first  standard  he  would  lav 
down  was  tliat  they  should  pay  such  a  salary  as  to  put  the  investigator 
in  such  a  p;)5iti m  that  he  had  no  family  anxiety  ;  otlierwise  his  mentiil 
effort  was  detract«l  from,  and  he  could  not  give  the  best  service  lo  their 
work.  In  the  textile  industry  they  were  out  to  tap  all  the  b<-st  brains 
in  the  country,  and  they  were  sending  out  a  notice  to  be  put  in  everv 
subscriber's  factory  to  the  effect  that  the  Association  was  desirous  of 
encouraging  discoveries  or  inventions  in  the  textile  trade,  and  was  pre- 
pared to  assist  financiallj-  and  by  expert  advice  the  promotion  of  any  such 
discovery  or  invention.  Communications  were  considered  by  the 
director  and  the  Research  Contrvil  Committee  and  were  treated  as 
strietty  contidential.  Such  an  agreement  required  the  most  careful 
and  the  most  generous  consideration. 

Sir  FB.A.XK  He.\th  said  he  had  a  letter  from  the  director  of  the  researeh 
laboratory  of  one  of  the  largest  engineering  works  in  the  country  eriti- 
eising  the  conditions  of  employment.  The  writer  said  :  "  One  general 
eritieisin  of  this  pamphlet  is  that  it  regards  the  researeh  worker  merely 
as  an  individual  and  not  as  one  member  of  a  team.  The  last  jmragrapii 
ot  page  2  of  the  memorandum  has  in  it  the  germs  of  a  disastrous  failure. 
(That  is  the  paragraph  beginning  '  Although  results  must  bo  the  property 
of  the  Association.)  The  payment  to  people  of  sjiecial  amounts  on 
account  of  successful  work  creates  the  woist  spirit  on  a  research  staff.. 
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Firstly,  a  successful  result  is  hardly  ever  the  work  of  a  single  man  ;  i' 
nearly  always  arises  as  the  result  of  conversations  with  and  suggestions 
from  others.  One  has  known  cases  where  the  research  man  has  received 
all  the  essence  of  an  idea  from  a  workman,  aiid  one  can  recall  few  eases  in 
which  much  help  has  not  come  from  colleagues  or  the  director  himself. 
The  bestowal  of  special  grants  is  liable  to  cause  ill-feeling  and  tends  to 
invite  secrecy  and  exelusiveness.  Secondly,  the  director  is  responsible 
for  assessing  pieces  of  work  of  different  individuals,  and  it  puts  him  in  an 
unfair  position  when  he  has  to  give  a  man  a  piece  of  work  which. in  the 
nature  of  things  cannot  lead  to  anything  for  which  a  special  grant  could 
be  obtained.  I  suggest  that  general  individual  merit  should  be  re- 
warded by  salary  increase,  and  that  successful  research  work  should  be 
rewarded,  if  thought  desirable,  by  a  grant  to  be  divided  amongst  all 
members  of  the  research  staff,  whether  they  have  participated  in  the 
'succcssfid  research  or  no.  The  existence  and  authority  of  the  director 
of  research  in  any  association  is  ignored  in  the  pamphlet.  ..."  "  It 
is  important  to  ensure  for  the  director  his  proper  position  and  authority, 
and  not  to  allow  research  men  to  feel  that  he  ifi  short-circuited  in  im- 
portant matters  by  reference  to  the  Council.  ..."  "  Whilst  it  may  be 
undesirable  to  publish  such  things,  the  majority  of  the  work  done  in  a 
laboratory  can  be  published,  and  every  encouragement  should  be  given 
to  men  to  prepare  jjapers  for  publication.  When  it  is  undesirable  to 
publish  the  results  of  research  there  is  usually  no  difficulty  in  giving  an 
account  of  the  research.  It  is  right,  however,  that  all  publications  by 
the  staff  should  be  supervised."  Finally,  the  writer  criticised  the  para- 
graph which  states  that  "The  ultimate  aim  of  industrial  research  is 
mainly  financial  profit."  "  This  paragraph  is  surely  untrue.  It  makes 
it  appear  that  the  main  object  of  industrial  research  is  to  make  profits 
thereby.  The  main  object  of  industrial  research  is  to  build  up  a  strong 
and  progressive  industry." 

llr.  Gkeenwood  (Cotton  Research  Association)  said,  generally 
speaking,  he  should  agree  with  the  writer.  The  point  about  paying 
special  bonuses  for  research  was  perfectly  right,  because  there  was  great 
difficulty  in  deciding  who  really  had  found  out  or  should  have  the  real 
credit  of  any  particular  invention  or  discovery.  Further,  if  research 
workers  were  to  know  that  they  would  be  paid  for  their  services  in  a  great 
measure  by  a  bonus  dependent  on  the  success  of  their  efforts  with  regard 
to  discoveries,  it  would  militate  against  getting  the  very  best  work  from 
them.  It  might  be  that  the  very  greatest  discoveries  might  be  made 
after  a  certain  number  of  men  had  laboured  in  vain,  and  then,  greatly 
as  the  result  of  their  labours,  someone  else  would  come  along  and  take 
advantage  of  their  discoveries. 

Sir  George  Beilby,  F.R.S.,  also  said  he  agreed  substantially  with 
what  had  been  said  in  the  letter.  It  was  a  very  difficult  and  dangerous 
thing  to  begin  apportioning  the  special  share  of  credit  to  each  member 
of  a  research  staff  that  was  to  be  recognised  by  a  money  payment.  His 
own  practice  had  always  been  rather  to  give  all  the  able  men  who  were 
doing  their  best  to  improve  the  manufacture  that  they  were  interested 
in,  an  interest  in  the  whole  of  the  profits — in  the  actual  results.  Giving 
special  prizes,  or  even  special  bonuses  on  actual  savings  made  in  a  given 
process,  he  had  found  to  be  dangerous,  because  the  man  immediately 
becomes  narrow  minded,  and  he  thought  of  nothing  but  making  his 
particular  department  successful  and  showing  how  much  was  saved. 

Sir  H.  Jackson,  F.R.S.,  said  that  when  the  idea  of  some  kind  of  bonus 
being  given  to  research  workers  came  before  him,  he  viewed  it  with 
consternation.  It  would  be  impossible  for  a  director  to  carry  out  his 
work  under  those  circumstances.  He  had  already  started  a  scheme  which 
he  hoped  would  be  most  helpful.  On  any  research  Ijeing  done  by  any 
one  man,  th-'y  all  met  together  and  discussed  it,  so  that  each  man  who 
had  a  little  bit  of  knowledge  could  add  it  for  the  benefit  of  the  one  who 
was  carrying  it  out.  The  only  way  was  to  remember  that  when  you 
got  a  good  man  you  should  pay  him  well,  and  when  you  had  got  your 
goixl  man,  give  himafeelingof  "security  of  tenure  by  increasing  his  salary. 
Mr.  WlLLtAMSOS  (Scientific  Instrument  Research  A-ssociation )  raised 
a  point  a.s  to  keeping  accounts  showing  the  cost  of  researches.  He  hoped 
and  believed  that  most  agreements  with  research  workers  would  be 
submitted  to  the  department  for  approval,  and  he  suggested  that  the 
department  should  not  interpret  that  clause  narrowly,  otherwise  it  would 
be  almost  impossible  to  arrive  at  a  just  e.-jtimate  of  the  cost  of  each 
research  if  the  work  was  being  dons  in  a  Research  Institute. 

Sir  Frank  Heath  said  it  was  not  intended  to  mean  an  attempt  to 
put  a  price  against  each  particular  research.  The  paragraph  was  only 
drafted  as  a  very  summary  sketch  of  the  kind  of  thing  that  the  Research 
Associations  had  to  keep  in  mind.  They  would  value  an  expression  of 
opinion  as  to  the  treatu:ent  of  the  results  obtained.  It  had  l)ecn  sug- 
gested to  the  department  rather  strongly  from  one  quarter  that,  sup- 
posing a  discovery  was  made  by  a  worker  under  a  Research  Association 
and  the  discoverer  thought  it  ought  to  l)e  patented  and  the  Association 
disagreed  with  him  and  said,  "Well,  we  are  not  specially  interested  in 
this,  and  we  arc  not  going  to  secure  this  by  a  patent,"  it  ought  to  be  open 
to  the  discoverer  to  go  and  pat-nt  that  discovery  himself  and  to  take  any 
benefits  that  might  result  from  such  patent. 

Col.  O'GORMAN  (Adhesives  Committee  of  Conjoint  Board  of  Scientific 
Societies)  said  he  had  been  concerned  with  trying  to  i)ersuade  the  In- 
stitutions of  Civil  Engineers  and  Mechanical  Engineers,  the  Institute  of 
Automobile  Engineers  and  another  small  .society,  to  come  together  with 
a  view  to  forming  on  Vjehalf  of  the  professions  which  they  represented, 
a  common  basis  of  agreement.  Of  the  three  Institutions,  the  only  one 
which  had  tak^n  any  active  interest  in  the  matter  was  the  Institution 
of  Automobile  Engineers.  The  cost  of  world-patenting  was  represented 
by  £.3.50  to  £400,  and  the  number  of  inventions  which  4,000  employees 
could  think  of  in  a  year  was  phenomenal.  Firms  very  often  had  not  got 
the  £400  to  waste,  for  wasted  it  nearly  always  would  be.     Still,  the 


position  was  a  very  difficult  one  indeed.  Broadly  speaking,  he  did  not 
think  firms  attempted  to  touch  the  inventions  of  their  workmen,  that 
was  to  say,  the  workmen  came  in  without  agreement.  Designers  and 
draughtsmen,  the  higher  skilled  men,  were,  on  the  other  hand,  generally 
bound  by  agreement  to  assign  their  devices  and  inventions  to  the  firm, 
and  it  was  left  to  the  generosity  of  the  firm  to  reward  them.  That  was 
a  perfectly  good  arrangement  because  the  firm  had  considerable  induce- 
ments to  reward  them,  but  what  the  employee  considered  obnoxious  was 
the  fact  that  he  was  preventid  tmm  lutinting  on  his  own  behalf  some- 
thing against  the  finu  by  siL'iiin-,'  ,>  ti.nu  of  agreement.  That  was  such 
a  very  big  question  that,  if  it  w ^iv  pui-i'jle  for  the  Research  Associations 
to  go  to  the  various  Institutions  and  get  some  common  agreement  for 
the  form  of  an  agreement  for  inventors  it  would  be  a  very  great  advantage 
to  all  industries  and  would  remove  the  odiousness  of  the  position  into 
which  a  firm  was  put  by  adopting  what  appealed  to  him  as  a  correct 
solution,  namely,  that  the  individual  inventor  should  not  be  rewarded 
ad  hoc  for  his  invention  when  he  was  a  whole-time  employee  of  a  film. 
He  had  found  that  the  proof  of  good  organisation  was  team  work,  and 
the  death  of  team  work  was  individuals  pulling  against  one  another, 
working  up  secrets  and  then  crj-stallising  them  into  a  jmtent. 

Sir  Charles  Parsons,  F.R.S.,  said  there  were  many  cases  in  the  Law 
Courts  where  a  man  had  patented  work  on  which  he  had  been  employed 
and  paid  by  his  employer,  and  he  had  taken  that  patent  away  with  him. 
The  decision  was  always  against  the  man.  The  man  was  quite  at  liberty 
to  patent  things  done  in  his  own  time  which  he  was  not  employed  upon 
and  which  had  no  connection  with  his  employer's  business. 

Mr.  Blakem-AN  (Boot  and  Shoe  Research  Association)  suggested  that 
in  drafting  the  agreement  a  definite  distinction  should  be  drawn  between 
a  worker  set  on  a  particular  problem  by  the  Association,  and  a  worker 
who  might  discover  an  invention  which  did  not  arise  in  any  way  from  the 
suggestion  of  the  Association. 

Sir  Frantc  Heath  replied  on  the  discussion,  and  said  what  they  had 
done  was  to  take  power  to  approve  of  agreements.  It  would  be  a  long 
time  before  there  was  anj'  attempt  to  standardise  agreements.  It  was 
the  sort  of  subject  which  he  would  like  to  suggest  might  come  up  again  at 
a  further  conference. 

Co-operation  of  Research  Associations. 

Col.  O'GoRMAN  gave  an  address  on  "  Co-operation  amongst  Research 
Associations  for  the  Study  of  Accessory  Materials  or  Equipment." 
Co-operation,  which  was  the  chief  keystone  in  the  house  of  each  research 
association,  was  also  what  might  be  termed  the  quarry  material  which 
must  be  used  to  build  up  the  greater  edifice  in  which  all  research  associa- 
tions took  part.  Co-operation  was,  of  course,  directed  in  industrial 
organisations  to  securing  industrial  advantage,  but  for  all  that  co-opera- 
tion was  dependent  on  the  continued  exercise  of  self-denial  for  its 
cohesive  quality.  The  research  associations  were  concerned  with  the 
study  of  materials  and  methods,  some  of  which  were  found  to  be  equally 
interesting  to  many  of  the  neigbouring  industries.  He  could  not  tak(  a 
better  example  than  glue  and  its  analogues,  adhesives  and  cements. 
Scientific  progress  made  at  the  instance  of  aircraft  workers  proved  to  be 
interesting  and  profitable  to  furniture  makers,  piano  builders,  manu 
facturers  of  ply-wood,  shipbuilders,  makers  of  felt  hats,  the  woollen 
textile  industries,  papermakers,  and  many  others.  It  was  clear  that  a 
body  could  with  difficulty  be  elected  to  voice  with  a  nice  balance  of 
proportional  representation  such  diverse  interests,  even  within  the 
limited  sphere  which  they  had  in  common.  Where  the  industries  did 
not  compete  with  one  another  co-operation  for  the  common  end  could 
more  easily  be  initiated  than  where  there  was  comjJetition.  It  was 
precisely  for  the  study  of  accessory  materials  that  one  might  hope  to  get 
more  easily  joint  support,  than  co-operation,  for  research.  As  regards 
adhesives,  there  had  been  conducted,  for  an  expenditure  of  about 
£1,000  (spent  in  one  year),  an  astonishingly  successful  exploration  of 
what  in  itself  appeared  to  be  a  dull  and  unpromising  territory.  As 
soon  as  legitimately  possible  the  results  would  be  made  public,  and  when 
they  were  made  available  no  less  than  12  significant  industries  would  owe 
a  very  considerable  debt  of  thanks  to  the  aircraft  people.  In  conclu- 
sion, he  put  it  to  the  meeting  to  suggest  the  names  of  other  subjects  than 
adhesives,  where  the  associations  might  associate  for  their  mutual  good 
by  forming  committees  like  the  Adhesive  Committee. 

Sir  Frank  Heath  said  it  had  been  suggested  that  the  best  procedure 
would  be  the  appointment  of  joint  committees  which  might  include 
representatives  of  a  number  of  associations,  and  that  these  joint  com- 
mittees should  have  specific  problems  referred  to  them,  and  that  by 
agreement  between  the  various  associations  contributions  from  those 
associations  should  be  made  by  which  the  researches  could  be  financed. 
Refractories  was  a  subject  which  was  of  very  great  interest  to  a  large 
number  of  industries.  It  had  been  suggested  that  the  best  way  of 
dealing  wi'jii  refractories  for  glass  was  to  have  a  joint  committee  of  the 
Glass  Research  Association  and  the  Refractories  Research  Association 
working  out  refractories  specifically  from  the  point  of  view  of  the  differ- 
ent industries.  Refractories  happened  to  be  a  subject  which  would 
force  the  new  association  into  very  close  relationship  with  a  whole  ring 
of  other  associations,  but  there  must  be  a  number  of  subjects  similar 
to  the  one  referred  to  by  Col.  O'Gorman,  where  two  or  more  research 
associations  were  directly  interested. 

Aid.  Hinchcliffe  said  his  association  had  come  to  the  conclusion 
that  when  the  other  kindred  associations  were  pro j«rly  formed  it  might 
be  desirable  for  the  associations  to  have  an  interchange  of  members. 
When  the  associations  were  formed  there  might  be  a  conference  of  those 
associations  to  discuss  the  problem.  The  voluntary  system  had  objections, 
because  it  tended  to  encourage  applications  to  firms  outside  the  indus- 
try itself. 
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Note  on  a  Universal  Switch  for  Delicate  Potential 

Measurements.* 


Bj-   WALTER    P.    AVHITE. 


Ill  1916  a  description  was  published  of  a  univei'sal  switch  for 
thermo-electric  and  other  delicate  work.t  The  instrument  combined 
two  features,  a  contact  between  thin  leaves  of  copper  with  sheet 
celluloid  msulation  and  a  mechanical  arrangement  for  making  the 
contacts  simply  and  for  changmg  the  combination  quickly.  The 
actual  instrument  has  now  had  over  a  year  of  trial  and  has  proved 
satisfactorj',  but  two  modiKcations  have  been  found  advantageous, 
which  deser\'e  publication.  The  two  diagrams  are  reproduced  from 
the  original  article.  One  modification  concerns  the  contacts  be- 
tween the  ■"  auxiliarj'-connectmg  frames  "'  and  their  bus  bars.  In 
the  earher  apparatus  the  only  contacts  were  like  the  contacts 
between  the  thermo-electric  leads  and  their  bu.s-bar  m  the  present 
one,  and  the  makuig  of  these  contacts  evidently  mvolves  a  slight 
amount    of    rubbing,    which    promoted    satisfactorj'    performance. 


Thermoelement  busbars 


It  therefore  seemed  best  to  introduce'^a  little  rubbing  here.  This 
at  once  made  these  contacts  as  satisfactory  as  the  others,  andjis 
by  all  means  to  be  recommended.  It  was  done  by  makmg  the 
farther  end  of  the  auxiliary-connecting  bus-bar  travel  on  an  inclined 
plane  (laid  under  each  end  of  the  rod,  if),  while  the  slidmg  frames 
still  move  horizontally.  Friction  against  the  "fixed  aiixiliary-con- 
nectiiig  frame,''  against  which  the  bus-bar  returns,  could  be  pro- 
vided by  giving  this  frame  a  little  horizontal  travel,  with  a 
sprmg  to  press  it  towards  the  bus-bar.  The  total  travel  of  the 
operating  rod  is  mcreased  by  the  same  amount. 

The  method  adopted  involved  less  change  in  an  mstniment 
already  constructed,  and  is  perhaps  as  good  in  any  case.  The 
bus-bar,  raised  by  the  inclined  plane  in  its  backward  travel,  remains 
up  as  it  returns  to  the  fixed  frame  (to  secure  this  the  spruig  was 
shifted  so  as  to  exert  a  lifting  action),  and  is  then 
pulled  down  by  a  beU  crank,  operated  by  the 
further  return  of  the  slidmg  frame.  This  pulling 
down  gives  the  rubbing.  Motion  is  transmitted 
to  the  crank  by  a  whiflletree  attached  to  the 
two  sliding  frames,  so  that  the  return  of  either 
pulls  down  the  bus-bar.  The  arrangement  was 
constructed  in  about  2  hours,  mainly  from  strips 
of  sheet  brass.  Rather  thm  bakelite  of  good 
insulating  quality  can  now  be  bought  ready  cut 
uito  strips,  so  that  instead  of  fastening  copper 
strips  on  the  wooden  bars  by  means  of  sheet 
celluloid,  it  may  be  more  advantageous  to  pin 
them  to  bakelite  which  is  fastened  to  the  wood, 
pro\-ided  that  there  is  no  machinmg  of  the  edges 
of  the  strips.  This  construction  is  somewhat 
more  robust. 


^Locking  ba 


^Locking  ba 


Pig.  1. — Xop  View  and  Section  op  the  Universal  Switch,  J  Ftjli, 

Size. 
Full  black  shows  copper  ;  clear  white,  C,  celluloid  insulation  ;  shaded, 
wood  or  metal.  Each  of  the  eight  rods,  when  pushed  forward  like  the 
second  one  above,  presses  one  of  the  wooden  wedges,  u\  and  with  it  two 
flexible  flat  copper  thermo-elemeut  leads  (or  leads  from  some  other 
unknown  E.M.F.),  against  the  thermo-element  hns-bars.  which  are  copper 
strips  connected  to  the  measuring  apparatus.  At  the  same  time  the  pin 
Pj  in  the  rod  may  push  one  of  the  nwvable  auxiliary-connecting  frames 
X,,  X,  against  the  auxiliary  bus  bars,  thus  connecting  in  the  set  of 
potentiometer  dials,  or  other  auxiliarj-,  which  it  is  desired  to  use  with 
that  particular  thermo-elenient.  Wlien  P™  is  horizontal,  the  fixed  frame 
FX  makes  the  connection.  Change  of  combination  is  instant Ij'  made  bj' 
rotating  the  rod. 

The  similar  contacts  in  the  present  one  are  equally  satisfactory, 
but  the  auxiliary-connect uig  contacts,  which  occurred  between  two 
bodies  moving  ki  the  same  straight  Ime,  required  frequent  cleaning. 

*  Abstract  of  a  communication  to  the  "  American  Journal  of  .'science." 
t  "  Am.  Jour,  of  Science,"  41  307,  1,916. 


The  Prospects  of   Automatic 

Telephony      in      the     United 

States. 


Telephone  companies  are  finding  rapidly  inci-ea.sing 
difficulty  in  maintainuig  the  efficiency  of  their 
operating  organisations,  especially  in  the  largercities. 
To  train  an  operator  completely  [usually  requires 
special  instruction  for  several  weeks  or  even  months, 
and  the  large  telephone  companies  have  for  yeare 
been  compelled  to^^maintain  schools  for  training  the 
large  number  of  beginners  contmually  needed  to  re- 
place gaps.  In  the  United  States,  according  to  the 
"Electrical  Review"  (U.S.A.),  the  percentage  of 
marriages  among  telephone  operators  is  extremely 
high,  although  m  some  European  countries  spinsters 
and  widows  continue  the  work  until  they  reach  ages 
even  as  advanced  as  70.  Another  reason  for  the 
gaps  among  operators  is  that  most  companies 
have  not  been  able  to  pay  very  high  salaries 
so  that  operators  are  attracted  to  other  more  remunerative  occupa- 
tions. Some  girls  also  find  the  work  too  strenuous.  In  short,  the 
gaps  are  no  sooner  filled  tlian  they  open  again,  so  that  there  is  a 
contmual  procession  of  girls  training,  working  a  short  time  and 
quitting.  This  high  labour  turnover  is  expensive,  and  mcidentally 
accounts  very  largely  for  justifiable  complauits  of  poor  scivice. 

It  is  not  surprismg,  therefore,  that  the  largest  telephone  companies 
have  at  last  turned  to  automatic  telephony.  The  new  policy  of  the 
large  Bell  companies  is  to  change  over  to  automatic  equipment  those 
exchanges  that  have  the  heaviest  traffic,  incidentally  malcing  other 
rearrangements  of  offices,  cables,  &c.,  as  would  promote  economy. 
The  advantages  of  automatic  telephony  was  recognised  many  years 
ago,  but  as  many  millions  of  dollars  of  investment  were  tied  up  in 
manual  switchboarels,  any  sudden  change  to  automatic  would  mean 
losing  much  capital  through  discarduig  of  equipment,  and  the  raising 
of  new  capital  to  purchase  the  automatic  apparatus. 

Xow,  however,  it  becomes  financially  expedient  to  change  over, 
and  m  the  larger  cities  automatic  telephony  \vill  make  rapid  headway. 
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Electricity    for    Agri- 
culture, 

In  view  of  so  much  that  has  been  said  on  the  question  of 
electricity  for  agiiculture,  and  the  facile  and  somewhat 
irresponsible  for  eslia  do  wings  indulged  in  by  various  states- 
men and  others  as  to  the  benefits  our  country  friends  in 
rural  districts  would  have  showered  on  them  iir  the  near 
future,  it  is  gratifying  to  note  that  the  Government  have 
given  an  earnest  of  their  promises  in  a  practical  form.  We 
refer  to  the  grant  and  loans  which  have  been  approved  for 
the  Hereford  electric  supply  department.  The  Ministry 
of  Reconstruction  and  the  other  Governmeirt  Departments 
interested  are  arranging  for  a  considerable  loan  in  order 
to  exteird  the  electric  supply  to  the  rural  district  round 
Hereford,  and  a  grant  has  also  been  given  of  £9,770  per 
annum  under  the  Development  and  Road  improvement 
Funds  Act,  1 909.  The  application  of  this  Act  in  connection 
with  electricit}'  supply  is  of  particular  interest  to  all  under- 
takers in  agricultural  districts.  Such  grants  could  not,  of 
course,  be  given  to  a  company,  since  the  grant  is  allowed 
only  to  bodies  which  are  not  tradiirg  for  profit.  At  the  same 
time,  it  is  ob\'iously  open  for  a  grant  to  be  given  to  the 
Urban  or  Rural  Council  where  the  company  is  operating, 
which  ])ractically  amounts  to  the  same  thing.  It  may  be  of 
interest  to  quote  the  actual  text  of  the  section  iir  Part  I. 
of  the  Act  relating  to  "  Development.'"     It  runs  as  follows  : 

The  Treasury  may,  upon  the  recommendation  of  tlie  Develoiimcnt 
Commissioners  appointed  under  this  Act,  make  advances  to  a  Govern- 
ment department,  or  through  a  Government  department  to  a  public 
authority,  universitj',  college,  school  or  institution,  or  an  associaticn 
of  persons  or  company  not  trading  for  profit,  either  by  way  of  grant 
or  by  way  of  loan,  or  jjartly  in  one  way  and  partly  in  the  other,  and 
upon  such  terms  and  subject  to  sueh  conditions  as  the}'  may  think 
fit.  for  any  of  the  following  purjjoses. 

The  "  purpose  "  which  affects  the  subject  we  refer  to  is 
as  follows  : — 

Aiding  and  developing  agriculture  and  rural  industries  by  promoting 
scientific  research,  instruction  and  experiments  in  the  science,  methods 
and  practice  of  agriculture  (including  the  provision  of  farm  institutes) 
....  and  by  the  adoption  of  any  other  means  which  appear  calcu- 
lated to  develop  agriculture  and  rural  industries. 

This  instance  at  Hereford  of  a  practical  encouragement 
being  given  to  electric  supply  for  agriculture  (which,  of 
course,  demands  outside  financial  assistance,  seeing  that  it 
is  impossible  to  make  it  immediately  remunerative)  is  par- 
ticularly welcome  in  view  of  the  somewhat  equivocal 
position  which  it  has  occupied  in  the  debates  of  Conmiittee  B 
during  the  progress  of  the  Electricity  Bill.  The  only  time, 
indeed,  when  any  strong  views  on  this  point  were  expressed 
was  when  Sir  A.  Williamson  urged  the  matter  on  the 
second  reailing.     He  said  : — 

With  regard  to  agricultural  develo])ment,  we  had  evidence  that 
we  are  on  the  eve  of  great  changes,  and  if  cheap  ])ow<  r  were  available 
there  Ls  no  saying  how  far  development  might  go  in  rural  as  well  as  in 
urban  districts.  People  rather  shake  their  heads  at  that,  but  the 
evidence  we  had  before  us  distinctly  declared  that  the  development 
of  chcapf  r  electricity  In  agricultural  districts  would  prove  to  be  a  very 
important  factor. 

Generally  speaking,  the  results  of  the  Hereford  scheme 
will  be,  presumably,  of  a  certain  amount  of  iinpoitance  in 
affording  the  Government  some  grounds  for  further  e.xtehd- 
ing  their  salutory  assistance  in  this  rlirection.  The  matter, 
•we  are  glad  to  say,  is  in  good  hands,  since  Mr.  Kerr,  the 
Hereford  electrical  engineer,  has  already  earned  commen- 


dation from  the  Ministry  of  Reconstruction,  as  will  be  seen 
by  reference  to  their  brochure  on  "  Electrical  Develop- 
ment," where  the  work  done  by  Mr.  Kerr  iir  adapting 
electricit}-  to  the  purposes  of  agriculture  is  quoted  in  detail. 

It  is  to  be  noted  that  the  Development  Act  above  quoted 
covers  the  furtherance  of  rural  industries  as  well  as  agri- 
culture, and  the  Mmistry  of  Reconstruction  is  also  urging 
the  national  benefits  of  such  industrial  reconstruction.  Sir 
A.  WiLLiAM.soN  spoke  on  this  point  in  the  House  with  con- 
viction :  "  If  cheap  power."  he  said,  "  were  available  in 
rural  districts,  there  would  no  longer  be  any  reason  wh\' 
manufactories  should  be  put  up  in  crowded  centres,  and  if 
we  can  have  those  manufactories  in  rural  districts  there  will 
be  more  space,  more  light,  more  air  and  more  sunshine  foi- 
the  people  who  work  in  them." 

As  to  a  practical  point  for  our  readers,  a  good  deal  of 
pioneer  work  can  be  done  by  electric  supply  undertakers  in 
country  areas,  whether  municipal  or  company.  An  in- 
dispensable condition  to  any  scheme,  either  for  agricultural 
development  or  for  the  reintroduction  of  rural  industries, 
is  outside  support,  and  it  is  therefore  up  to  the  undertakers 
to  stimulate  the  interest  of  their  Urban  and  Rural  Councils 
and  urge  them  to  local  activity,  with  a  view  to  their  obtain- 
ing Government  suppoit  financiall}'  where  required.  There 
is  usually  a  very  considerable  amount  of  latent  enthusiasm 
and  goodwill  in  these  local  districts,  and  this  only  needs 
some  practical  proposition,  such  as  might  be  put  forward 
by  the  supply  undertaking,  to  crystallise  into  definite  and 
beneficial  action,  beneficial  to  the  district  and  also  to  the 
electric  supply  undertaking. 


Reviov. 

Multiplex  Telephony  and  Telegraphy  by  Means  of  Electric 
Waves  Guided  by  'Wires.  By  Major-Oeneral  GeokoeO.  .'SQunvK, 
Ph.D.      (We-shinaton  :     (iovernnient  Printing  Office. )     Pp.102. 

This  is  a  convenient-size  little  book,  9  in.  by  6  in.  by  0-3  in., 
bound  ill  dark-green  st'fi  cloth.  The  work  proper  covers 
about  60  pages,  the  remainder  being  a  reprint  of  four  U.S.A. 
patent  specifications  relating  to  General  Squier's  inventions  in 
multiplex  telephony  and  telegraphy.  The  first  portion  of  the 
book  is  a  January,  1919,  reprint  of  investigational  records  by 
the  author  in  1911,  issued  from  the  U.S  Signal  Corps  Research 
Laboratotv,  Bureau  of  Standards,  Washington.  The  book, 
therefore,  replete  though  it  is  with  important  original  matter 
clearly  and  tersely  explained,  lays  no  claim  to  include  later 
research  results  obtained  in  the  U.S.  Service  by  the  author 
himself,  and  by  others,  as  also  in  the  British  and  French  scien- 
tific Services  during  the  imperatively  inventive  period  covered 
by  the  recent  war.  Incidentally,  regarding  the  same  limitation, 
it  is  from  pure  regard  and  respect  for  the  author  that  our 
ventures  to  express  regret  that  in  this  1919  edition  of  his  work, 
he  did  not  .strain  a  point  in  favour  of  inclusion  of  some  refe- 
rence to  his  valuable  work  of  1917  dealing  with  innltipkx  in 
long  submarine-cable  telegraphy,  based  on  simultaneous  use 
of  three  or  more  alternating-current  sine-wave  series  severally 
of  different  frequencies.  Although  this  matter  has  no  direct 
bearing  on  telephony,  it  may  be  sufficiently  cognate  for  inclu- 
sion in  General  Squier's  useful  book. 

The  earlier  portion  of  the  present  book  is  illustrated  by  two 
nearly  full-page  photographs.  The  first  shows  an  U.S.  Service 
alternating  generator  of  the  inductor  type,  driven  by  a  shunt- 
woiind  10  H.P.  motor,  and  a  De  Laval  turbine  gearing — ratio 
10  to  1— at  20,000  revs,  per  min.,  and  giving  2  kw.  at  100,000 
cycles  per  second — jiractically  ])ure  sine  waves.  The  second 
photograph  afiords  another  view  of  the  alternator,  inchiding. 
also,  a  switchboard. 

Further  illustrations  include  10  diagrams  of  multiplex  tele- 
phony and  telegraphy  circuit  connections,  and  13  sheets  of 
curves.  There  are  also  12  tables  covering  all  ranges  of  workinj; 
requirements. 

The  second   jw.rtion   of  the   hook,   namely,  the  four   U.S. 
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patents  Nos.  980,356,  980,357,  980.358  and  980,359,  include  20 
diagrams  of  multiplex  telephony  and  telegraphy  working  con- 
nection.s. 

General  Squier's  book,  apart  from  his  patent  specifications — 
which,  by  the  way,  are  inscribed,  "  Dedicated  to  the  public  '" — 
is  divided  into  five  sections,  including  an  "  Introduction  "  and 
a  ■'  Summary."  The  first  deals  with  apparatus  and  equipment, 
the  100,000  cycle  generator,  and  constants  of  a  telephone  line. 
The  second  covers  dujilex  telephony  using  («)  one  earthed 
circuit,  and  (h)  metallic  circuit  :  silent-earth  circuits  and 
rasonance  phenomena.  The  third  deals  with  duplex-diplex 
telegraphy.  The  fourth  concerns  measurements  on  a  standard^ 
telephone  cable  line,  of  wave  frequencies  from  20,000  to 
100,000  '"^  per  second.  This  matter  includes  resonance 
curves  ;  coefficient  of  coujiling  ;  function  of  stifiness  LjC  ; 
selectivity  curves  ;  electrical  dimensions  of  tuning  elements  ; 
transmitting  impedance  at  resonance  by  voltmeter-ammeter 
method  ;  and  the  plotting  of  an  attenuation-frequency  curve 
at  the  receiving  end  of  a  telejshone  cable. 

The  general  trend  of  the  author's  work  as  portrayed  in  his 
book  indicates  how,  by  means  of  electromagnetic  waves  or 
oscillations  of  high  frequency  projiagated  by  means  of  wires, 
simultaneous  transmission  of  a  plurality  of  telephonic  and 
telegraphic  messages  may  be  efiected  over  (1)  a  single  circuit, 
or  (2)  over  a  combination  of  earthed  and  of  metallic  circuits  ; 
with  (3)  a  further  object  of  rendering  such  a  system  silent  to 


external  disturbances,  and  immune  from  cross-talk.  An 
interesting  point  is  that  the  author,  in  accomplishing  his 
scheme,  has  combined  the  engineering  practice  of  wireless 
telegraphy  and  telephony  with  that  of  wire  telegraphy  and 
telephony,  making  use  of  such  detectors  as  are  commonly  used 
in  wireless  telegraphy. 

The  necessary  experimental  work  detailed  in  this  book  was 
carried  out  under  the  direction  of  the  author  over  a  seven -mile 
standard  telephone  cable  between  a  research  laboratory  out- 
side Washington  and  a  construction  laboratory  of  the  U.S. 
Signal  Corps  in  the  same  city.  At  each  of  these  stations  were 
also  wireless  telephone  and  telegraph  installations  with  suit- 
able antennse. 

All  this  quite  aptly  illustrates  the  contention  long  since 
urged  by  General  Squier,  namely,  that  radio  engineering  is 
merely  an  extention  of  the  much  okter  wire  telegraphy.  This 
thesis  was  cogently  sustained  by  him  in  his  contribution 
(January  20,  1916)  to  the  discussion  of  Mr.  H.  H.  Harrison's 
I.E.E.  Paper,  "  The  Principles  of  llodem  Pimting  Tele- 
graphy."' In  fact,  to  quote  General  Squiei  :  "  It  seems  pos- 
sible that  some  day  we  may  be  able  to  have  a  perfectly  general 
telegraph  equation  which  will  contain  sufficient  terms  to  apply 
to  any  case,  from  pure  radio  transmission,  through  wire  prac- 
tice, down  to  ocean  cable  telegraphy,  by  substituting  the 
proper  value  of  n,  the  frequency." 

E.  Raymond-Barker. 


A  Simple  Derivation  of  the  Formulae  for  the  Reso- 
nance  Curves  of    a   Damped    Vibration    and  Some 

Properties  Thereof. 


B5-    BALTU.    VAN    DER 

f  Con  chid' 

With   these   approximations   the   equations    (14)   and   (15) 
obtain  the  very  simple  form 


(oi-fa,)/     ioSdt-\-(wo—oji)  j    i.,cdt=--^\   shit 
-(co.,— cox);    i^sdt-\-{a,-\-a^)\   i^cdt=-z-f\   scdt 

Jo  -'0  ^^-    (I 


•     (15) 


The  next  thing  to  be  done  is  the  evaluation  of  the  integrals 
in  the  right-hand  members  of  (15).     Now  the  function  under 

the  integral  sign  of  I  s^dt  is  over  the  whole  range  positive,  but 

.'o 

the  same  of  I    scdt   is  an  alternating  function.     This  at  once 
.'u 

suggests  that  these  two  integrals  are  of  different  order  of  mag- 
nitude.    In  fact,  we  have 


POL,    Jun.,    D.Sc.    (Ulrechtl. 

'd  from  p.  228.; 

introduced  initial  phase  9,  for  here  the  latter  completely  drops 
out,  and  this  fact  proves  in  a  general  way  that  if  the  damping 
factors  are  small  tlie  influence  of  the  initial  phase  9  on  the  form 
of  the  resonance  curves  is  negligible. 
.  The  equations  (15)  therefore  reduce  to 

/■"  /'°°  E     1 

(ai-fao)|    (>//+(w2-cJi)/    '>??=^.—   .     .     (I60) 

-(cu,-Wi)/    iosdt+(ai+a,)l    i..cdl=0    ....     (166) 
~  J  0  ■  0 

Solving  these  two  equations  for  /    i.,sdl  and  I   (.,(■</,'.  we  have 

°  '■  ■'  0  "  J  I)  ' 


,sdt= 


I   s^dt=j 


,cdt= 


SLui '  (wj— coi)--f  (Oi-l-aa)- 
E  — ((02— coi) 


e-^°i'sin2((0i^+9)  =  i/    e~'-'^'' di-ij    e' 


cos  (2^1^+29)'//. 
Of  the  latter  two  integrals,  the  first  onl}'  is  of  importance,  being 

equal  to  ,      .  while  the  second  is  vervaintroximatelvzero  as  the 
-taj       .  -     li 

damping  factor  Oj  being  small,  the  successive  half  cycles  above 
and  beneath  the  axis  of  abscissfe  jjractically  anmd  each  other. 
We  therefore  obtain 

; "  ., ,         1 

s'dt'^-~. 
Jo  4ai 

The  other  integral,  I    .scrf/=il  e~-°-'' sm(2oJil+2(^)dl,    con- 
J  0  '■  0 

taining  only  an  oscillating  part,  vanishes  for  the  same  reason 

why  the  second  part  of  the  former  integi-al  was  zero  ;  hence 

/    scdf^O. 
■  0 
The  application  of  these  legitimate  approximations  shows 
the  relative  unimportant  part  played  by  the  quite  arbitrarily 


.'u'-"""    SZoj"  (wa— Wi)-+(ai+a2)- 
The  definitions  (4)  and  (5)  finally  give  : — 

The  mean  square  current  in  the  secondary  is 

yE-    ai+aj 


B= 


L-  leaittj  ;((02— Wi)--|-(ai+a2)2, 
which  is  the  well-known  Bjerknes  formula,  and  the  defiection 
of  the  dynamometer  is 
XE- 


P=~ 


lOj  —  lOl 


'ML      8a>iai  •  {(0i—a)■^f-lr{a■^+a2f  \ 
This  latter  expression  agi-ees  with  the  formula  obtaiue4  by 
Mandelstam  and  Papalexi  if  in  their  more  general  result  our 
conditions  a—d  are  introduced. 

Before  indicating  some  of  the  many  properties  these  curves 
possess  we  will  first  consider  in  more  detail  their  physical 
meaning.  The  curve  B  (of  the  first  type)  represents  the  total 
amount  of  energy  absorbed  by  the  secondary  from  the  primary 
at  different  natural  frequencies  of  the  secondary.  That  with 
the  conditions  imposed  on  the  system  this  energy  distraction 
is  a  maxinuun  when  the  two  circuits  are  in  tune  follows  at  once 
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from  the  general  definition  of  "  resonance."     The  second  curve 

(P),  on  the  other  hand,  being  proportional  to  2M  j   ('i/jf?', 

represents  the  arithmetic  mean  value  of  another  form  of 
energy,  viz.,  the  mutual  magnetic  energy  of  the  two  coupled 
circuits.  This  latter  form  of  energy  changes  its  sign  when 
only  one  of  the  two  currents  /j  and  io  passes  through  zero.  It 
will,  therefore,  occasionally  have  the  property  unusual  for 
energies  of  being  negative.  This  difficulty  can.  of  course,  at 
once  be  removed  by  transferring  its  mathematical  exjjression 
to  the  other  member  of  the  equation  where  it  occurs,  it  there 
ha\-iiig  the  proper  positive  value.  That  the  arithmetic  mean 
value  of  this  energy  when  a  series  of  damped  oscillations  are 
present  is  zero  for  resonance  is  difficult  to  predict.  The  more 
extensive  investigation  by  Mandelstam  and  Papalexi  is  fully 
confirmed  by  oui  simpler,  less  general  analysis. 

The  curves  B  and  P  (see  Fig.  2)  show  a  striking  resemblance 
with  the  variation  of  absorption  and  the  square  of  the  refractive 
index  of  a  dispersing  medium  near  an  absorption  line.  This 
is  not  to  be  wondered  at  when  it  is  remembered  that  similar 
phenomena  take  place  in  the  optical  analogy  in  so  far  as  energy 
is  absorbed  from  light  waves  travelling  through  a  medium 
having  one  or  more  natural  fTec[uencies.  In  fact,  the  above 
analysis  shows  that,  keeping  the  amplitude  of  the  impressed 
E.3I.F.  constant,  similar  curves  will  be  obtained  when  the 
frequency  of  the  primary  is  varied  instead  of  the  frequency  of 
the  secondary. 

Another  interesting  analogy  is  to  be  found  in  the  change 
with  frequency  of  the  motional  resistance  and  reactance  of  a 
telephone  receiver  as  found,  e.g.,  by  M.  Wien,  and  lately 
investigated  in  more  detail  by  Kennely.* 

Here,  again,  a  system  is  present  having  its  own  natural  time 
period  or  periods — viz.,  the  diaphragm  of  the  receiver.  This 
diaphragm  shall  in  general  extract  the  more  energy  from  an 
alternating  potential  source  the  nearer  its  natural  frequency 
is  again  to  the  frequency  of  the  impressed  E.M.F.  A  detailed 
theoretical  investigation '  by  Poincare  on  the  influence  of  the 
motion  of  the  diaphragm  on  the  currents  in  a  telephone  re- 
ceiver, based  on  Lagianges  equations,  shows  that,  when  the 
losses  due  to  hysteresis  and  eddy  currents  are  neglected,  and 
when  the  diaphragm  is  considered  as  having  one  degree  of 
freedom  only,  somewhat  similar  functions  are  obtained  for  the 
motional  resistance  and  motional  reactance  for  undamped 
sinusoidal  currents  as  the  B  and  P  functions  respectively. 

The  simple  form  in  which  the  B  and  P  fimctious  were  found 
above,  enables  one  to  obtain  a  series  of  interesting  properties 
of  and  relations  between  these  functions.  So  far  as  I  am 
aware,  these  relations  have  nowhere  been  stated  explicitly. 
This  may  be  due  to  the  more  comjjlicated  form  in  which  at 
least  the  P  function  was  obtained. 

Both  functions  contain  a  constant  factor  that  is  immaterial  as 
far  as  the  functional  relation  is  concerned  with  regard  to  the 
amount  of  detuning  (0)2—0)1).  If  we  drop  these  factors  and 
only  consider  the  functions, 

D  ^ ai+cii 


When,  further,  the  two  curves  are  superposed  on  the  same 
system  of  co-ordinates  they  cut  at  a  point  A  half-way  up 
the  height  of  the  maximum  of  fij.  This  point  of  intersection 
is  at  the  same  time  the  maximum  of  P,.  It  is  further  a  point 
of  inflection  of  B^  where  the  latter  changes  from  convex  to 
concave.  All  these  relations  follow  directly  from  the  simple 
expressions  for  B^  and  Pj  and  it  is,  therefore,  not  necessary  to 
give  here  any  jjroof . 

If,  further,  the  square  of  the  mean  square  current  in  the 
secondary  {B^^)  is  added  to  the  square  of  the  indications  of  the 
d\Tiamometer,  again  a  curve  is  obtained  of  the  form  of  the 
mean  square  current  in  the  secondary — i.e.,  of  the  form  of  B. 

Another  relation  between  these  functions  can  at  once  be 
obtained  from  our  equation  (16fl)-  It  can  be  expressed  as 
follows  :  If  the  deflection  of  the  dynamometer  for  every  fre- 
quency is  multiplied  by  the  amount  of  detuning  for  each 
corresponding  frequency  (wj — 0)2)"  ^  resonance  curve  of  the 
first  type  (5)  is  obtained,  but  upside  down.  In  Fig.  3,  e.g., 
AD  is  multiplied  with  DF,  and  the  quantity  thus  obtained  set 
ofE  vertically  (AE).  If  this  is  done  for  all  points  of  P^  the 
curve  G  is  obtained,  which  is  a  reversed  resonance  curve  of  the 
ordinary  type. 

Again,  (166)  furnishes  the  relation  that  if  every  ordinate  of 
a  resonance  curve  of  the  first  type  (B)  is  multiplied  with  the 
amount  of  detuning  corresponding  to  that  ordinate,  a  resonance 
curve  of  the  second  type  (P)  is  obtained  (see  Fig.  2). 


^- (w.-oj.rTla.+a.r 
we  still  retain  all  their  peculiar  properties.     They  can  further 
be  combined  as  follows  : — 

p  _]_(■»  -_ z 

*  ^  (W1—W2)— 1(01+02)' 
subject  to  the  condition  that  both  Pj  and  B^  are  real.  The 
wey-known  and  valuable  peculiarity  of  B^  that  the  breadth 
of  this  curve  at  a  point  half  way  up  the  height  of  its  maximum 
is  equal  to  twice  the  sum  of  the  damping  factors  [2(01+02)] 
is  too  well  known  to  be  discussed  here  in  any  detail.  [»S'-e 
Fig.  2  where  AD=2(ai-\-a2}]-  Again  the  distance  of  the 
abscissae  of  the  maximum  and  minimum  of  the  curve  Pi  is 
equal  to  the  same  quantity.      [Fig.  2   where  P6'=2(ai+a2)]. 

*  See,  c.jr.,  Taylor,  "  Proc."  Inat.  of  Badio  Engineers.     Vol.  VI.  (1918  , 
p.  37. 


Another  peculiarity  of  these  curves  has  first  been  found 
experimentally  for  the  motional  reactance  and  resistance  of 
telephone  receivers.  When,  namely,  in  a  system  of  rectangular 
co-ordinates  abscissfe  are  set  ofE  equal  to  the  deflection  of  the 
ds-namometer  (P),  and  the  corresponding  ordinates  are  given 
a  length  proportional  to  the  mean  square  current  in  the  secon- 
dary (B),  an  ellipse  will  be  obtained.  If  a  suitable  constant  be 
chosen,  the  ellipse  becomes  a  circle  (see  Fig.  4,  which  explains 
itself).  In  our  case  the  centre  of  the  circle  lies  on  the  axis  of 
ordinates,  while  in  the  telephone  experiments*  the  centre  is 
shifted.  This  may  possibly  be  due  to  hysteresis  or  eddy  cur- 
rent effects.*  If* 

Obviously,  many  other  relations  between  the  functions  B 
and  P  can  easil-y  he  found.  Some  of  the  projierties  of  these 
functions  expounded  above  can  be  obtained  directly  from  the 
differential  equations  withoiit  actually  solving  them.  They 
all  apply  equally  well  when,  instead  of  a  damped  sinusoidal 
E.AI.F.,  a  simple  harmonic  voltage  is  impressed.  In  this  case 
the  analysis  is,  of  course,  still  simpler.  %-t 

In  conclusion,  we  wish  to  ])oint  out  again  that  the  expres- 
sions obtained  for  the  functions  B  and  P  are  only  correct 
subject  to  the  four  conditins  a—d  set  out  at  the  beginning, 
these  being  the  usual  conditions  that  have  to  be  fulfilled  La 
nearly  all  experimental  work  on  resonance. 

*  See  Paper  cited. 

t  .SVralso  Eccles,  "  Handbook  of  Wireles.s  Telcgr.  and  Telcph.,"  .setond 
edit!  on,  p.  350. 


f 


September  5,  1919. 


THE  ELECTRICIAN. 


253 


Large  PoTv^er  Transformers, 

By   A.    G.    ELLIS   and    J.    L.    THOMPSON. 


S 11  imnary.— The  authors  first  refer  to  the  progress  towards  increased  size  of  modem  stations,  generating  units  and  transformers 
and  the  tendency  to  higher  pressures.  Luniting  sizes  of  transformers  as  effected  by  handling  and  cooling  are  discussed,  and  prices 
per  kilovolt-ampere  in  relation  to  output,  voltage  and  cooling  are  presented.  The  condition  affecting  choice  of  types  and'relative  ad- 
vantagesof  shell  and  core  transformers  arenext  dealtwith.  Subsequentlysafetyfactors,transfonnersfor  interiink'ingandtheoperation 
and  care  of  transformers  (switching  in  and  out,  drying  out,  &c.)  receive  attention.       The    final  section  of  the  Paper  di-scusses  the 


influence  of  war  conditions. 


1.  Development. 


Modem  developments  and  future  progress  in  electrical  power 
generation  and  distribution  tend  towards  centralisation  of  power 
and  an  increase  in  the  sizes  of  jiower  stations  and  of  generating  and 
transforming  units.  Within  the  last  decade  the  average  and  prac- 
ticable sizes  of  generating  and  transforming  units  have  increased 
practically  tenfold  ;  to-day  the  size  of  unit  for  large  stations  is  from 
15,000  kw".  to  50,000  kw.  "  Generation  voltages  up  to  11,000  volts, 
and  transmission  voltages  up  to  150,000  volts  have  been  used  in 
America  and  on  the  Continent.  In  this  country  the  transmission 
voltage  has  hitherto  not  exceeded  30,000  volts,  out  schemes  for 
60,000-volt  transmission  are  under  consideration.  The  home  de- 
mand for  large  and  high-voltage  transformers  will  in  the  near  future 
thus  be  much  extended.  It  is  now  proposed,  first,  to  examine  the 
possibilities  and  limitations  of  large  and  high-voltage  transformers, 
as  regards  conditions  of  manufacture,  transport,  handling,  installa- 
and  operation  ;  and,  secondly,  to  inquire  into  various  questions 
regarding  transformers  which  present  themselves  to  engineers  en- 
gaged in  the  design  of  large  installations. 

2.  Limiting  Sizes  of  Tr.\n.sfobmees. 
'  For  home  service  it  is  usually  desirable  to  transport  transformers 
complete  in  their  tanks,  thus  minimising  erection  work  and  cost  ; 
also  to  ship  the  transformer  complete  in  oil,  generally  obviating 
drying  out  on  site.  The  size  of  transfonner  which  can  be  trans- 
ported and  handled  complete  is  limited  by  the  loading  gauge  restric- 
tion and  maximum  truck  size  and  loadmg,  and  by  the  handling 
facilities  and  crane  capacity  on  the  customers  premises.  Crocodile 
truclvs  up  to  50  tons  loading  weight  are  available  in  this  country, 
with  maximum  loading  dimensions  of  30  ft.  in  length,  8  ft.  5  in.  in 
breadth,  and  11  ft.  8  in.  in  height.  From  these  data  the  maximum 
rating  of  single  and  three-phase  transfoimcrs  of  the  self -cooled  and 
artificially  cooled  types  which  can  be  shipped  complete  (with  ter- 
minals removed)  can  be  determined. 

Transformers  Shipped  Complete  in  Oil. 

(a)  Oil-immersed  Self-cooled  Transformers. — The  maximum  rating 
is  limited  by  the  radiating  surface  of  a. tank  of  overall  dimensions 
within  the  above  limits.  Such  a  tank  could  be  constructed  to  radiate 
a  total  loss  of  about  50  kw.  with  a  temperature  rise  of  50  deg.  C.  This 
would  be  practically  the  total  loss  of  a  three-phase  50-cycle  trans- 
fonner of  about  5,000  k.v.a.  whose  efficiency  would  be  practically  99 
per  cent,  at  full  load.  For  a  single-phase  transformer  the  maximum 
rating  is  further  determined  by  the  shape  of  the  carcase,  limiting  the 
rating  for  shipment  complete  to  about  3,000  k.v.a.  at  50  cycles. 

The  above  approximate  limits  are  for  voltages  up  to  50,000,  but 
are  not  much  influenced  by  voltage  or  type  of  construction  for  fairly 
large  outputs.  For  23-cycle  transformers  the  limiting  ratings  are 
about  70  per  cent,  of  the  50-cycle  limits — i.e.,  about  3,500  k.v.a. 
three  phase,  and  2,000  k.v.a.  single-phase. 

(b)  Oil-immersed  Water-cooled  Transformers. — The  maximum 
rating  of  water-cooled  transfonnera  with  internal  cooling  coils  is 
limited  by  the  space  required  for  these  coils  in  the  tank.  This  con- 
sideration limits  the  practicable  sizes  to  about  15,000  k.v.a.  three- 
phase,  and  10.000  k.v.a.  single-phase  at  50  cycles.  Such  trans- 
formers come  well  within  the  limits  given  in  the  next  section  for  forced 
cooling. 

(c)  Oil-immersed  Forced-cooled  Transformers. — For  water-cooled 
transformers  the  rating  is  limited  only  by  the  internal  dimensions 
of  the  tank  and  the  necessary  clearance  between  windings  or  carcase 
and  tank  sides.  A  thi«e-phase  transformer  fiUmg  out  such  a  tank 
would  have  a  rated  output  of  approximately  iO.OOO  k.v.a.  for  volt- 
ages up  to  50(000.  Its  weight,  excluding  tank  and  oil,  would  be 
about  37  tons.  The  tank  would  weigh  about  8  tons  and  contain 
about  13  tons  of  oil,  making  the  total  weight  58  tons.  In  a  factory 
or  a  power  station  handling  such  large  tran.sfonners  a  crane  would  be 
installed  for  at  least  50  tons.f     A  transformer  could  be  withdrawii 

*  Abstract  of  a  Paper  read  before  the  Institution  of  Electrical  Engi- 
neers. 

t  A  turbo-generator  set  for  40.000  kw.  1,000  r.p.m.  would  require  a 
crane  of  100  tons  to  handle  the  heaviest  parts  of  the  plant. 


from  its  oil  on  site,  the  tank  with  oil  lifted  off  the  track  and  placed  in 
position,  and  the  transformer  then  lifted  back  into  the  oil  during  a 
few  hours.  Thus,  the  transformer  wmdmgs  would  not  absorb  any 
appreciable  moisture,  and  full  advantage  would  thus  be  taken  of 
drying  out  in  the  factoiy  before  shipment.  The  use  of  such  large 
units  is  only  possible  in  a  well-designed  station  with  a  properly  laid- 
out  transformer  house  having  sufficient  headroom.  The  overall 
height  of  a  40,000  k.v.a.  three-phase  transformer  would  be  about 
11  ft.  6  in.  (exoludmg  terminals),  and  thus  about  28  ft.  total  head- 
room from  crane  hook  to  floor  would  be  requiied. 

Where  sufficient  handling  facilities  are'  not  available,  smaller 
thi-ee-phase  units  would  have  to  be  used,  or  a  group  of  three  single- 
phase'  units  each  of  one-third  the  group  capacity.  The  largest 
single-pha.,e  transformer  that  could  be  shijjped  complete  i  oil 
\nthin  the  prescribed  dimensions  is  also  limited  by  the  shaped  the 
transformer  carcase.  Actually  the  limitmg  single-phase  rating  is 
about  25,000  k.v.a.  at  50  cycles  and  50,000  volts.  The  weights  of 
such  a  transformer  would  be  approximately :  Transfonner,  23  tons ; 
tank,  6  tons  ;   oil,  8  tons  ;   complete  with  oil,  37  tons. 

Transformers  Shipped  Dismantled. 

For  transformers  shipped  dismantled  and  erected  on  site  the 
imiting  ratings  can  be  further  increased. 

(o)  Oil-immersed  Self-cooled  Type. — For  three-phase  transfonners 
the  limits  are  the  same  as  when  shipped  complete,  but  large  self- 
cooling  tanks  for  single-phase  transformers  can  be  transported  laid 
on  their  side.  The  limiting  ratings  may  thus  be  mcreased  by  about 
25  per  cent. — i.e.,  to  about  3,750  k.v.a.  "at  50  cycles,  and  2,500  k.v.a. 
at  25  cycles  up  to  50,000  volts.  These  can  bestiU  further  increased 
by  resorting  to  a  constniction  of  self-cooling  tank  with  detachable 
radiating  pockets.  This  type  of  tank  is  widely  used  in  America. 
The  tank  is  shipped  with  the  external  radiators  dismantled  and 
subsequently  attached  to  the  tank  on  site. 

The  limiting  single-phase  rating  would  thus  be  increased  to  about 
6,000  k.v.a.  at  50  cycles,  and  4,000  k.v.a.  at  25  cycles.  For  throe- 
phase  transfonnere  the  limits  would  be  approximately  7,000  k.v.a. 
at  50  periods  and  5,000  k.v.a.  at  25  periods. 

(6)  Oil-immersed  Water-cooled  Type.—Keve  there  is  no  gain  in  the 
three-phase  limiting  rating  m  shippmg  dismantled,  as  the  output  is 
restricted  to  about  15,000  k.v.a.  50  periods  by  the  size  of  the  cooling 
coil.  The  single-phase  limit  may  be  increased  50  per  cent. — i.e.,  to 
15,000  k.v.a.  50  periods  if  the  tank  is  transported  on  its  side  or  con- 
structed in  two  sections  built  up  together  on  site. 

(c)  Oil-immersed  Forced-cooled  Type. — By  shipping  the  trans- 
former dismantled  and  the  tank  m  two  or  more  sections  the  jxissible 
output  is  limited  only  by  the  crane  capacity.  From  the  manufac- 
turing standpouit  any  size  of  transfonner  can  be  constnicted  that  is 
lilcely  to  be  called  for  with  the  largest  generating  units.  Assuming 
a  50-ton  crane,  the  limitmg  rating  for  a  three-phase  50.000-volt 
transfonner  would  be  about  50,000  k.v.a.  at  50  cj-cles,  and  25,000 
k.v.a.  at  25  cycles. 

3.  Price  and  Weight. 

The  prmcipal  factors  which  influence  the  price  and  weight  of 
transfonner  units  are  :  (a)  Whether  single  or  three-phase,  (6)  fre- 
quency, ((■)  voltage,  (d)  method  of  cooling.  Other  considerations  are 
questions  of  temperature  rise.^overioad  capacity,  and  special  struc- 
tural requirements. 

In  Figs.  1a  and  1b  we  have  typical  representative  cunes  of  price 
and  weight  per  kilovolt-ampere,  showmg  the  u\Huence  of  the  four 
variables,  (a),  (l>),  (c)  and  (rf)  above.  These  cun-es  are  all  based  on 
the  British  standard  rating — viz.,  50"'C.  temperature  rise  in  oil, 
with  40"('.  air  temperature  and  no  overload  cajMieity  at  this  air 
temperature.  A  few  general  explanatoiy  obsen-ations  may  be 
helpful : — 

(a)  Single  v.  Three-phase. — In  general  a  large  single-pliase  trans- 
former is  about  7  to  10  per  cent,  cheajwr  and  about  12  to  15  per  cent, 
lighter  than  a  three-phase  transfonner  of  the  same  lating.  A  large 
three-phase  transfonner  is,  ho^^ever,  about  5  to  8  per  cent,  cheaper 
and  10  to  15  per  cent,  lighter  than  a  group  of  three  single-phase 
transformers  of  the  same  three-phase  group  capacity. 
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(6)  Frequency. — On  the  average,  large  25-cycle  transfoniiers  are 
some  35  per  cent,  dearer  and  40  per  cent,  heavier  than  oO-cycle 
transformers  of  the  same  rating. 

(f )  Voltage. — The  cur\'es  are  shomi  for  two  high-tension  voltages — 
viz.,  1 1 ,000  and  55,000  volts,  and  for  a  maximum  low-tension  voltage 
of  6,000  volts.  As  a  rough  guide  it  may  be  taken  that  the  price  and 
weight  increase  hy  1  per  cent,  for  the  smaller  ratings,  down  to  0-6  per 
cent,  for  the  largest  ratings,  per  1,000  volts  nonnal  pressure  above 
11,000  volts.  The  influence  of  the  voltage  is  greater  the  lower  the 
rated  out])Ut.  as  the  frames  are  smaller  and  the  copper  factor  of  the 
windings  decreases  more  rapidly  with  increasing  voltage. 
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o  ft.  ior  larger  sizes.  The  sub-station  or  cubicles  .should  be  pro- 
vided with  ample  air  ingress  and  egress  to  ensure  circulation — i.e., 
200  cubic  ft.  per  minute  per  kilowatt  loss  for  a  temperature  rise  of 
air  of  about  10"C.  With  iireproof  cubicles  the  ventilating  aper- 
tures might  be  fitted  with  automatic  da^ipers  to  close  at  a  set  maxi- 
mum temperatui-e  such  as  would  be  attained  in  case  of  fire;  a  figure 
of  150^0.  would  suffice. 

In  power  stations  or  sub-stations  with  attendance,  where  a 
plentiful  and  cheap  ^vater  supply  is  available,  water-cooled  units  are 
recommended  for  outputs  above  the  following:  2,500  k.v.a.  three- 
phase  50  cycles,  1,700  k.v.a.  three-phase  25  cycles,  1,.500  k.v.a. 
single-phase  50  cycles,  1,000  k.v.a.  single-phase  25  cycles.  Forced 
cooling  with  external  oil  circulation  is  to  be  recommended  above 
the  fcUowing  limits  :  5,000  k.v.a.  three-phase  50  cycles,  3,500  k.v.a. 
three-phase  25  cycles,  3,500  k.v.a.  single-phase  50  cycles,  2,500  k.v.a. 
single-phase  25  cycles.  This  system  of  cooling  has  several  advan- 
tages— viz.,  better  oil  circulation  is  obtained  in  the  transfcnner 
and  a  more  xmiforni  cooling  of  the  windijigs ;  smaller  headroom  is 
required,  which  may  bo  of  importance  in  large  units  ;  several 
transfonnere  may  be  cooled  by  a  common  cooler  ;  less  risk  of  water 
getting  into  the  oil  as  the  pressure  of  the  oil  in  the  cooler  is  main- 
tained higher  than  that  of  the  water.  The  oil  circulation  required  is 
it-GC  gallon  per  minute  per  kilowatt  loss  for  15°C.  fall  in  temperature 
of  the  oil,  or  1  gallon  per  minute  per  kilowatt  for  10°C.  fall. 

The  water-cooled  type  is  generally  cheaper  than  the  self -cooled,  but 
tlie  interest  on  the  saving  in  capital  outlay  must  be  set  oil  against 
the  annual  cost  ol  cooling  water.     In  large  installations  where  water 
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Fig.  1.\. — CuKVES  of  ApPKOXiM.iTE  Weight  xyD  Price  per  Kilovolt- 
AjiPERE  Rated  Output  foe  TmiEE-pnASE  Oil-immersed  Self-cooled 
Transformers. 

{d)  Sijilem  of  Cooling. — The  curves  shown  all  refer  to  oil-immersed 
transfonners,  self-cocled  up  to  the  practicable  limits  of  rated  output, 
and  water-cooled  or  forced-cooled  (with  external  oil  circulation)  for 
all  rated  outputs  up  to  the  maximum  figures  given  in  sec.  (2).  At 
1,000  k.v.a.,  .50  periods,  the  present-day  prices  of  the  self-cocled  and 
water-cooled  types  are  not  appreciably  different ;  the  larger  self- 
cooled  units  arc,  however,  appreciably  dearer  than  water  cooled,  up 
to  a  difference  of  15  to  20  per  cent.  This  may  be  to  some  extent 
offset  in  certain  cases  by  the  cost  of  water,  pumping  storage,  &c.  ^ 

4.  Choice  of  Type. 

(a)  Cooling. — The  system  of  cooling  adopted  is  determined  largely 
by  the  size  of  unit  involved  and  the  situation  and  cooling  facilities 
available.  For  units  of  capacity  up  to  the  limiting  sizes  of  self- 
cooled  transformers  given  in  sec.  (2),  the  following  broad  lines  may 
be  laid  down. 

For  isolated  sub-stations  where  continual  attendance  is  not  avail- 
able, self-cooled  units  are  to  be  recommended  up  to  5,000  k.v.a. 
three-phase  and  3,000  k.v.a.  single-phase  at  50  cycles.  The  same 
applies  to  sub-stations  with  contmual  attendance  and  power  stations 
where  cooling  water  is  dear. 

There  is  a  decided  tendency  nowadays  towards  large  self -cooled  units 
for  sub-stations.  The  air  temfierature  should  not  exceed  25°C.  if 
possible.  Ample  headroom  should  be  provided,  and  good  clear- 
ances between  the  tank  and  adjacent  wall  or  cubicle.  The  latter 
should  not  be  less  than  1  ft.  to  2  ft.  up  to  1,000  k.v.a.,  and  2  ft.  to 
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COOLED  TRANSFOR.MERS. 


is  scarce  and  dear  a  reservoir  and  water-cooling  plant  may  ])rolitably 
be  installed.  Water-cooled  or  forced-cooled  units  otfcr  the  advan- 
tage of  better  sjjace  economy.  If  water  is  not  available  or  is  dear,  . 
recourse  must  be  had  to  air-blast  cooling  with  either  oil-immersed  or 
dry-type  transformers.  The  latter  type  (dry  type)  is  preferably  not 
used  for  voltages  above  20.000  volts  on  account  of  the  insulation 
question,  \\here  air-blast  transfonners  of  cither  type  are  installed,  . 
continual  attendance  is  necessary,  as  the  ventilating  fans  must  be 
kept  ruiming. 
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(6j  Single  v.  Three-phase. — The  principal  factors  affecting  the 
choice  of  single-phase  or  three-phate  units  arc  capital  cost,  Hoor 
space,  spares,  and  continuity  of  supply.  Where  a  number  of  gi'oups 
are  installed  three-phase  units  are  more  suitable  ;  where  few  groups 
are  installed  single-phase.  The  latter  units  ensure  greater  relia- 
bility of  supply,  as  a  group  of  three  single-phase  transformers 
operating  in  delta-delta  can  still  nni  at  about  58  per  cent,  of  the 
group  output  with  two  of  the  transfoirners  in  open  delta,  should  one 
transformer  fail  and  be  cut  cut. 

Central  Slal ions  and  Large  Sub-sla/ions. — In  large  .stations  with 
three  or  more  units  installed,  three-phase  will  in  general  be  jjre- 
ferable.  Where  the  rated  output  of  the  generating  units  is  20,000 
k.v.a.  to  40,000  k.v.a.,  although  three-phase  transformers  would  be 
])racticable,  the  question  will  often  be  determined  by  considerations 
of  handling,  which  may  necessitate  the  use  of  single-phase  units. 
The  floor  space  occupied  by  three-phase  transformers  is  appre- 
ciably less  than  for  single-phase  groups.  A  three-phase  unit  has  also 
a  slightly  higher  efficiency  than  a  group  of  single  three-phase  trans- 
formers of  the  same  group  output. 

In  illustration  of  the  above  considerations  the  authors  present,  in 
the  original  Paper,  a  comparison  of  a  single-phase  and  three-phase 
group  for  23,-100  k.v.a.  25-cy(li-  <i..'(»0  iO.OOO  voUs.  Thirteen  of 
these  7,800  k.v.a.  (British  Stai  dnid  K.iting)  single-phaFe  trans- 
formers, designed  by  one  of  tlii-  autlmrs.  were  recently  built  for  the 
Glasgow  Corporation's  Dalmarnoek  power  station 

The  maximum  lifting  weight  of  transfonner  and  tank  complete 
for  the  three-phase  units  is  55  tons,  and  a  crane  capacity  to  meet  this 
would  he  required  if  three-phase  units  M'ei-e  installed.  At  .'^O  cycles 
the  above  transfonners  would  be  capable  of  a  rated  output  of  about 
45,000  k.v.a.  ];cr  group. 
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full  load,  the  actual  ratio  of  iron  to  copper  lo.ss  is  itself  unimportant. - 
The  average  continuous  load  on  such  transformers  in  an  economic- 
ally run  station  is  from  three-quarter  load  to  full-load  on  any  sets  in 
commission.  A  transformer  de.signed  for  maximum  efficiency  has 
the  iron  loss  about  equal  to  the  copper  loss,  which  condition  should 
be  fulfilled  at  three-quarter  load  to  full-load.  In  4ii  to  60  period 
transformers  the  most  economical  and  sound  design  usually  fullils  this 
condition.  In  25-period  transformers,  as  the  loss  in  iron  decreaeea 
practically  in  proportion  to  the  freijuency,  the  iron  loss  is  usually 
lower — i.e.,  one-half  to  one-third  of  the  copper  loss. 

The  overload  capacity  of  large  power-station  transformers  should 
correspond  to  the  generator  overloads. 

Table  I. — Annual  Charges  for  Losses  for  Diffrri  iil  Rnlios  of  Iron  Iv  Copper 
Loss  for  Average  Load  1, 400  k.v.a..  Pi  ak  Load  2.W(W  i-.ii.a..   Sormal 
Sating,  1,500  k.v.a. 
Ratio  of  iron  to  copper  loss      1:1        ...     1  :  115  ...   1  :  1-5     ...      I  -.Z 

Efficiency  at  1,400  k.v.a •990        ...     990        ...9901       ...     9902' 

Efiici^cy  at  1,500  k.v.a 990        ...     990        ...990        ...     99-0  i 

Iron  loss,  watts     7,500      ...     7.(V)0      ...  6,000      ...     5,000 

Copjjer  loss,  watts  at   1,400 

k.v.a 6,500      ...     7,1)0(1      ...  7.800      ...      8,700 

Copper  loss,  watts  at   1,500 

k.v.a 7. .500      ...     S.OOO      ...  9,(XK1      ...    10,000 

AnnVial  charge  for  losses  at 

Jd.  perunit £193     ...       £193     ...£189-5    ...    £188-5 

If  the  generators  are  speci.^ed  to  withstand,  say,  25  per  cent. 
overload  for  two  hours  or  more,  transformers  of  the  water-cooled 
and  for-ed-cooled  type  would  require  to  be  designed  to  stand  this 
overload  continuously,  since  such  transformei-s  ra])idly  reach  their 
Hnal  steady  temperature.  This  is  sho\ni  in  the  comparative  curves 
in  Fig.  2.  On  such  arliilcially  cooled  plant  it  is 
inconsistent  to  specify  short  time  overloads.  The 
plant  will  generally  have  to  be  designed  to  stand  the 
overload  continuously,  and  should  be  rated  on  thfr 
maximum  continuous  rating,  as  specified  in  the- 
B.E.A.S.  Report,  so  that  both  generators  and  trans- 
formers are  capible  of  the  same  duty. 

(b)  Snb-station  Tranfformers. — In  sub-stations  the 
most  economical  proportion  of  iron  to  copper  loss 
depends  on  the  load  factor  of  the  individual  sub- 
station and  no  specific  rule  can  be  laid  down.  The  load 
curves  on  loads  of  different  natures  are  ver\-  divergent. 
If  the  load  diagram  is  known  to  a  fair  degree]  of 
accuracy,  the  ratio  of  iron  to  copper  loss  should  be  sa 
chosen  as  to  give  a  maximum  all-year  efficiency. 
Obviously  the  lower  the  load  factor  the  lower  should 
be  the  iron  losses  compared  with  the  copper  losses 
and  vice  versa. 

An  illustration  of  the  method  of  arriving  ac  the 
b(!st  proportion  for  the  case  o?  a  certain  load  diagram 
is  set  forth  in  Table  I. 


=  OiI-iramer.^ed  forced-cooled  ; 


Data  for  the  losso-^,  efficiencies  and  cooling  for  such  a  50-period 
group  are  also  given  in  the  original  Paper. 

In  such  a  station  with,  say,  10  generating  units  for  a  total  plant 
capacity  of  about  2£0,000  k.v.a.  at  25  periods,  or  4.''.0,000  k.v.a.  at 
50  periods,  the  total  cost  of  transformers  required,  excluding  spares, 
would  be  approximately  c0x£6,£00  =  £195,000  for  single-phase,  or 
10  ■  £18,500  =  £185,000  for  three-phase.  If  single-phase  groups 
were  employed,  one  single-phase  transfonner  per  si.v  transformers 
installed  (i.e.,  for  every  two  three-phase  groups)  would  suffice  as 
spare.  The  total  cost  of  spares  would  be  thus  :  5  £6,r00=£32,£00. 
If  three-phase  units  were  used,  one  comjilctc  tliicc-pha^e  trans- 
former for  every  five  or  six  transfonners  instalUd  would  meet  the 
case.  The  cost  of  spares  in  this  case  would  be  2  a  £18,C00  =  £37,000. 
The  advantage  of  single-pha^e  units  lies  in  the  flexibility  of  the 
spares. 

Medium  and  Small  Sitb-staiions. — In  sub-stations  of  small  and 
medium  plant  capacity  up  to  5,000  k.v.a.  it  will  not  generally 
be  economical  to  install  more  than  two  or  three  groups.  In  such 
cases,  the  choice  tends  towards  single-phase  units  of  medium 
capacity,  forming  one  or  two  three-phase  groups,  with  one  singlc- 
phaee  transfonner  as  spare  for  the  sub-station.  Takhig  a  typical 
case  of  a  3,000  k.v.a.  20,000-volt  50  oj  station,  the  authora  show 
that  the  most  satisfactory  proposition  is  three  single-phase  1,000 
k.v.a.  units  with  one  spare. 

5.  Proportion  of  Losses  .wd  Overload  CArAiiTV. 

(a)  Power  Station  Transformers. — In  large  step-u|)  transformers 
for  power  stations,  which  are  practically  always  working  near  or  at 


Overload   Capacity   in    delation    to    Proportionate 
-  •  '■  Losses. — In   cases  where     specified    overloads   are 

required,  these  conditions  must  be  taken  into 
account  in  settling  the  mo.st  suitable  proporiions  of  iron  and 
copper  loss.  On  tjie  basis  of  the  British  Stanc'ard  Bating,  now 
becoming  widely  adopted,  no  overloads  are  permitted,  the  rating 
being  the  maximum  for  50°C.  temperature  rise  in  oil,  at  iO'V.  air 
temperature,  giving  a  maximum  oil  temperat\irc  of  t.O'C.  which  is 
the  safe  working  limit.  A  transformer  ratbd  on  this  basis  can.. 
ho\sevcr,  withstand  o\erloads  for  short  periods.  Where  the  load 
factor  is  low  the  copper  loss  should  be  decreased  relatively  to  the 
iron  loss,  so  that  the  copper  will  not  be  ur.duly  heated  and  the  total 
temperature  tise  not  excessive  on  the  heavy  overloael. 

Consider  a  sub-station  with  two  1.000  k.v.a.  groups  ii\stallcd 
running  at  an  average  load  factor  of  70  per  cent.  It  is  sometimes 
specified  that  either  gio.ip  should  be  able  to  supjily  the  average  load 
of  the  two  groups  in  the  event  of  failure  of  one  of  them.  The  load 
on  the  one  group  would  then  be  1,400  k.v.a.,  e(iui\alont  to  a  con- 
tinuous overlcad  of  40  |jer  cent.  If  a  tempei-ature  rise  of  40"C.  in 
oil  at  normal  load  and  COX",  in  oil  at  40  per  cent,  continuous  o\er- 
load  were  specilied,  the  ratio  of  iron  to  copper  loss  at  normal  load  to 
meet  these  I'cquirements  must  be  I  :  1.  or  on  an  average  load  of  70 
per  cent.,  1  :  0-40.  Thus,  the  transformei-s  would  have  a  rela- 
tively high  iron  loss.  Such  an  overload  ^\■ill  only  occur  rarely,  as  an 
emergency  measure,  and  it  would  be  more  economical  to  install 
transformers  with  a  better  ratio  of  losses,  say,  iron  to  copper  loss 
1  :  1-4.  With  this  ratio,  for  fiO'C.  tempei-atui'C  rise  ui  oil  on  40  per 
cent,  overload,  the  temperature  rise  at  normal  load  would  only  be 
about  38T. 

{To  be  continued.) 
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Application  of  Electrical  Energy  to  the  Melting  of 

Metals.* 


By    H.    A. 

^  The  conversion  of  eleotrical  energy*  into  heat  presents  a  number 
of  problems  differing  completely  from  those  connected  with  the 
production  of  heat  by  the  usual  combustion  processes.  Owing  to 
the  almost  unlimited  temjjeratures  obtainable  electrically,  and  the 
absence  of  combustion  products,  a  new  field  of  development  has 
been  opened  up  to  engineers  and  metallurgists.  Owing  to  the 
comparatively  low  electrical  resistance  of  most  metals,  it  is  not 
feasible,  when  melting  metal  in  bulk,  to  mcrease  the  current  to  such 
a  value  that  the  metal  rea-ches  a  melting  temperature  by  its  resist- 
ance loss  only,  except  in  furnaces  of  the  induction  type.  The  m- 
duction  furnace  melts  the  metal  by  resistance  of  the  charge,  and  the 
eaormous  currents  necessarj-  are  obtained  by  arranguig  the  charge 
in  the  form  of  a  ring  round  the  iron 
core  of  a  transformer.  This  type  of  fur- 
nace is  not  commercially  satisfactory, 
owing  to — 

( 1 )  The  loss  in  efficiency  caused  by  the 
metal  being  in  the  form  of  a  ring,  and 
therefore  extremely  high  heat  losses 
occur. 

(2)  The  "Pinch"  effect,  or  the  break- 
ing of  the  circuit  if  the  current  exceeds  a 
certain  value,  this  effect  being  due  to  the 
mutual  attractionof  parallel  conductors. 

(3)  The  electrical  conditions  of  the  in 
duction  furnace  areunsuited  to  normal 
power-supply  circuits ;  a  bad  power 
factor  is  obtained,  verj' low  frequency  is 
required,  and  the  furnaces  are  usually 
desigaed    to   operate   on    single-phase 

supplj'  only. 

It  is  necessary,  therefore,  to  use  for  the 
generation  of  heat  a  resistant  material 
other  than  the  metal  to  be  melted,  and 
the  electricarc  provides  a  ready  and 
efficient  method  of  generatmga  very  mtense  heat  in  a  small  space. 
The  most  efficient  method  of  utilising  the  heat  of  the  electric  arc  is 
obviously  to  make  the  material  to  be  melted  one  pole  of,  or  part  of, 
the  circuit.  The  first  furnace  using  the  electric  arc  was  designed 
with  the  container  as  one  pole  of  the  circuit,  and  a  carbon  electrode 
over  the  metal  as  the  other  pole.  In  order  to  use  a  higher  voltage 
and  obtain  a  better  distribution  of  heat,  a  furnace  was  designed 
with  two  carbon  electrodes  over  the  charge,  the  current  passing 
from  one  electrode  to  the  chargs,  and  from  the  charge  to 
the  other  electrode,  single-phase  current  being  used,'  as  shown 
diagrammatically    in   Fig.    1.      in    order   to    utilise    three-phase 


GRE.WKS. 

experience  difficulties,  particularly  when  the  furnace  has  an  acid  or 
non-conductive  lining.  Moreover,  in  an  electric  furnace  it  is  a  great 
advantage  to  mtroduce  a  method  of  causing  the  metal  to  circulate 
freely.  This  circulation  can  be  efiected  by  making  the  hearth  of 
the  furnace  fairly  thick  and  passmg  a  considerable  current  through 
it  by  using  it  as  one  electrode  ;  it  is  possible  in  practice  to  apply 
from  8  to  10  per  cent,  of  the  total  energy  supplied  to  the  furnace  in 
the  hearth  alone,  by  using  a  mixture  of  magaesite  and  dolomite  and 
gradmg  it  to  give  the  highest  resistances  near  the  charge  and  a 
negligible  resistance  towards  the  outside.  Such  a  hearth  is  as  strong 
and  permanent  as  any  basic  hearth  that  can  be  made. 

•Some  years  ago,  m  collaboration  with  Mr.  Etchells,  the  author 
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currents,  a  third  electrode  was  arrang^l  over  the  charg.?,  as  in  Fig.  2  ; 
furnaces  of  this  kind  have  been  largely  adopted  in  connection  with 
steel  furjiace  practice.  There  are  severil  inherent  disadvantages 
in  furnaces  of  this  type,  vi/,. — 

(1)  The  electrode  currents  are  not  independent  of  each  other. 

(2)  The  heat  is  applied  to  the  surface  of  the  charge  only,  and  very 
little  circulation  of  metal  is  caused. 

If  one  electrode  dijjs  into  the  charge,  or  is  being  driven  down  into 
the  charge  by  automatic  rcgalation,  while  the  other  electrodes  are 
clear,  no  current  passes  and  the  electrode  or  electrode-operating 
gear  is  liable  to  be  broken  while  a  molten  charge  of  steel  takes  up 
carbon  from  the  electrode  and  upsets  the  analj^is.  Many  devices 
have  been  introduced  to  overcome  these  objections,  but  most  users 

•  Abstract  of  Pap?r  r.-ad  tx-fore  the  Ins'itute  of  Electrical  Engineers. 


developed  a  method  which  enables  three-phase  or  two-j)hasc  current 
to  be  applied  to  a  furnace  with  an  unequal  resistance  in  one  of  the 
phases  and  still  maintain  a  truly  balanced  load  as  regards  both 
power  and  jx)wer  factor  on  the  primary  phases.  The  connections 
of  such  a  furnace  are  sho\ni  for  three-phase  and  two-phase  working 
in  Figs.  3  and  -1  respectively,  the  length  of  O  C  being  determined  by 
the  resistance  of  the  furnace  hearth.  With  the  systems  shown  in 
Figs.  3,  4  and  5,  each  electrode  is  mdependent  and  regulation  of  tlie 
electrodes,  either  automatically  or  by  hand,  is  suuple,  while  the  heat 
generated  in  the  hearth  of  the  furnace  maintams  the  metal  in  con- 
stant circulation.  These  systems  also  give  a  very  steady  load  on 
the  primary  phases,  due  to  the  buffer  effect  of  the  resistance  hearth 
and  the  phase  displacement  caused  by  short-circuit  currents. 


I 


Up  till  recently  furnaces  of  the  bottom-connection  tyiic  have  not 
been  operated  with  an  acid  Imuig,  as  such  a  Immg  is  considered  to 
be  non-conductive,  although  one  furnace  Ls  made  with  a  water- 
cooled  stud  in  the  hearth  to  maintain  contact  with  the  charge. 
Water-cooling  in  the  hearth  of  an  electric  furnace  is  a  danjjcrous  and 
inefficient  makeshift.  I'ortunately  a  conductive  acid  lining  has 
been  discovered  w-hich  has  operated  satisfactorily  for  some  months  ; 
but  of  which  full  particulars  cannot  be  given  at  present. 

A  number  of  furnaces  have  been  built  where  the  fiill  load  of  the 
transformers  cannot  be  obtamed  owing  to  the  drop  in  power  factor 
with  an  increase  of  current,  and  it  has  been  fo\nid  in  practice  that 
the  full-load  current  per  electrode  on  a  50-jx;riod  circuit  should  not 
exceed  8,000  to  9,000  amperes  For  furnaces  of  5  tons  capacity 
transformers  of  1,300  k.v.a.,  two-electrode  furnaces  arc  satisfactory, 
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but  above  that  size  three  or,  preferably,  four  electrodes  should  be 
used.  Ill  the  original  Paper  the  author  shows  three  combinations 
of  the  transformer  system  illustrated  in  Fig.  3  for  use  m  such  oases. 
It  is  general  practice  to  provide  tappmgs  on  the  primary  windings 
of  the  transformers  in  order  to  vary  the  voltage,  usually  one  voltage 
for  melting,  one  for  refining,  and  one  for  holding  the  metal  at  a 
constant  temperature  in  the  furnace  ;  by  suitably  connecting  the 
voltage-changing  switch  one  can  arrange  for  different  degrees  of 
bottom  heating  effect  for  the  different  stages  of  each  heat,  the  best 
oirculatmg  effect  bemg  necessary  when  the  metal  is  molten  and  alloy 
additions  are  being  made  to  the  bath. 

There  are  several  tj'pes  of  electric  furnace  which  operate  with  an 
independent  arc,  i.e.,  an  arc  is  formed  between  the  carbon  electrodes, 
and  the  charge  does  not  fonn  part  of  the  circuit.  These  types  are 
not  efficient  for  steel  melting,  the  output,  energy  and  electrode 
consumptions  and  Uning  repairs  comparing  very  unfavourably  with 
the  direct-arc  furnaces.  For  melting  certain  metals,  however,  such 
as  bronze  or  copper,  the  indirect-arc  furnace  has  certain  advantages, 
particularly  when  melting  metals  which  are  volatile  at  compara- 
tively low  temperatures.  In  such  a  case  to  employ  a  direct-arc 
furnace  would  result  in  a  very  high  loss  due  to  volatilisation  on 
.account  of  the  very  hot  region  of  the  arc  being  actually  in  contact 
with  the  metal.  By  employing  an  indirect-arc  furnace  this  effect 
is  somewhat  reduced,  but  special  means  for  cooling  the  walls  of  the 
furnace  must  be  resorted  to  in  order  to  prevent  the  refractories  from 
fusing  at  too  high  a  rate  and  thus  render  the  cost  of  ninnmg  pro- 
hibitive. 
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The  reason  for  this  is  that  the  rays  of  intense  heat  from  the  arc 
■strike  directly  on  the  walls,  whereas  in  the  direct-arc  furnace  the 
inte  ise  heat  is  more  or  less  shielded  by  being  partly  buried  in  a  crater 
of  slag  or  metal,  which  material,  in  addition  to  acting  as  a  shutter, 
also  repidly  conveys  the  heat  away.  To  render  the  indirect-arc 
furnace  a  more  commercial  proposition,  the  U.S.A.  Bureau  of  Mines 

■  have  adopted  a  method  of  rockmg  the  furnace  in  such  a  manner  that 
the  molten  charge  is  constantly  washing  the  walls  of  the  furnace, 
and  thus  the  lining  is  kept  comparatively  cool.  In  addition  to  this 
cooling  effect,  the  washing  of  the  metal  has  a  tendency  to  absorb 
some  of  the  metal  which  may  have  been  driven  off  as  a  vapour  ;  also 
the  charge  is  kept  well  stirred,  which  results  m  a  very  uniform 
product.    I 

.  For  many  kinds  of  work  the  arc  furnace  is  quite  unsuitable,  such 
■as  reheating,  annealmg  or  melting  of  metals  which  have  low  melting 
temperature,  and  even  \\ith  high  melting  temperature,  when  the 
■quantity  is  small.  For  such  work  the  resistance  furnace  is  the  best 
type  that  can  be  employed  ;  but  where  the  temperature  to  be 
attamed  is  above  l,000'O.,  the  difficulties  to  be  met  with  are  very 
numerous.  For  temperatures  below  this  figure,  probably  the  best 
■element  is  that  made  from  an  alloy  of  nickel  chromium  ;  but  for 
temperatures  above  1,000^C.,  it  is  necessary  to  resort  to  other 
Jnaterials.  In  the  Baily  furnace  a  trough  constructed  of  a  highly 
n«fractory  material,  such  as  silicon-carbide,  is  built  on  the  upside 
wall  of  the  furnace.  The  trough  is  filled  with  a  carbonaceous 
'?|tj»rial  which  forms  the  resistor.  The  heat  from  the  material 
■UmWly  travels  in  an  upward  direction  and  impinges  on  the  roof  of 
the  furnace,  which  acts  as  a  reflector  and  reflects  the  heat  down  on 
to  the  charge.  A  method  of  construction  has  been  brought  out  to 
■overcome  some  of  the  difficulties  of  the  resistor  furnace.  The 
method  consists  in  forming  a  hearth  or  crucible,  wliich  acts  as  the 
container  for  the  bath  of  metal,  the  depth  of  the  bath  bemg  relatively 
small  compared  with  the  surface  area  of  the  bath.  The  resistor 
element,  or  elements  arc  suspended  above  the  bath  as  close  to  the 
metal  as  possible,  only  sufficient  distance  as  may  be  required  for 
stirring  or  charging  being  allowed.     The  heat  generated  is  trans- 


mitted to  the  charge  mainly  by  direct  radiation.  The  heating 
element  is  made  of  a  highly  refractory  material,  and  j'et  not  readily 
oxidisable  at  high  temperatures,  nor  does  the  material  disasso- 
ciate until  an  exceedingly  high  temperature  has  been  attained. 
The  element  itself  is  built  up  of  a  number  of  sections  dovetailed 
into  one  another  and  held  in  suspension  by  pressure  exercised  at  the 
ends  of  the  resistor,  the  amount  of  pressure  used  actuallj'  being 
greater  than  that  necessary  to  support  the  element  ;  but  as  the 
resistance  of  the  element  to  a  certain  extent  depends  ujxm  the 
pressure,  a  margin  of  variation  Ls  allowed  for.  This  type  of  i  lement 
requires  no  booster  transformer  or  any  expensive  voltage-changing 
device,  such  as  is  emjiloyed  in  most  resistive  types  of  furnace,  the 
amount  of  energy  being  readily  varied  by  pressure  applied  to  the 
heater  unit  in  a  manner  external  to  the  furnace.  Another  feature 
of  the  furnace  is  that  the  elements  are  renewable  even  while  the 
funiace  is  hot.  The  construction  is  such  as  to  make  the  furnace 
gastight,  which  results  in  an  absolute  minimum  of  zinc  loss  when 
employed  on  brass  melting. 


Department  of  Scientific  and  In- 
dustrial Research. 


The  fourth  annual  report  of  tlie  Department  of  Scientific  and  Indus- 
trial Research  has  been  issued,  and  contains  an  acco«nt  of  the  work  of 
the  department  during  the  year  ended  July  31  last.  The  work  of  the 
department  as  described  in  the  report,  falls  into  three  main  divisions 
(a)  the  progress  made  in  the  establishment  of  research  associations,  (6) 
the  organisation  of  research  for  national  purposes,  and  (c)  the  develop- 
ments that  have  taken  place  in  the  conduct  of  researches  initiated  either 
by  other  bodies  or  by  individual  workers. 

As  regards  the  formation  of  research  associations,  it  is  estimated  that 
the  number  of  these  will  ultimately  be  about  40  ;  of  these,  17  have  been 
"  approved  "  by  the  Department,  though  the  necessary  legal  formalities 
have  been  completed  in  the  case  of  nine  only.  With  the  signing  of  the 
Armistice  in  November  last,  it  became  possible  to  modify  the  necessarily 
stringent  conditions  relating  to  the  availabilitj-  of  the  results  of  research 
which  had  been  laid  down  during  the  war  ;  accordingly,  the  conditions  of 
grant  were  revised  in  January  last  to  make  it  clear  that,  subject  to  certain 
conditions,  the  ownership  of  the  results  of  investigations  conducted  by 
research  associations  is  vested  in  the  associations  themselves.  The 
successful  establishment  of  research  associations  has  brought  into  promi- 
nence a  number  of  new  administrative  problems,  for  whose  solution  the 
department  has  sought  the  help  of  the  associations  by  calling  the  first  of 
what  is  hoped  will  be  a  series  of  periodical  conferences  with  represen- 
tatives of  research  organisations.  At  this  conference  such  matters  as 
the  best  methods  of  dealing  with  problems  common  to  two  or  more 
associations,  the  terms  on  which  research  workers  should  be  employed 
and  the  scope  and  organisation  of  a  "  Records  Bureau  "  by  the  depart- 
m?nt  were  considered. 

Part  II.  of  the  report  deals  with  the  increasing  amoimt  of  research  for 
national  purposes.  At  the  National  Physical  Laboratory  the  work 
undertaken  for  the  War  departments  has  naturally  diminished  but  the 
other  Government  work  has  grown.  The  testing  of  clinical  thenuo- 
meters  is  being  carried  out  on  a  large  scale,  and  the  Electrical  Standards 
Laboratory  hitherto  attached  to  the  Board  of  Trade,  has  been  trans- 
ferred to  the  National  Physical  Laboratory.  Important  researches  on 
thermal  questions  havmg  a  bearing  on  industiy,  on  methods  of  calcu- 
lating lens  systems,  on  lubricating  oils,  on  ternarj'  alloj-s.  and  on  the 
form  of  standard  ships  have  been  conducted.  The  main  buildings  of 
the  Fuel  Research  Station  at  East  Greenwich  are  now  approaching  com- 
pletion, and  the  Fuel  Research  Board  of  the  Departnrent  are  recon- 
sidering the  whole  question  of  research  on  the  more  economical  txse  of 
fuel. 

The  Mine  Rescue  Apparatus  Committee  has  continued  its  inquiries, 
and  has  acquired  much  valuable  knowledge.  The  s-arch  for  the  means 
of  recovering  a  greater  proportion  of  tin  from  the  ores  of  this  metal  has 
been  continued  by  the  Tin  and  Tungsten  Research  Board  ;  researches  on 
oxygen  and  on  gas  cylincrs  have  gone  on  steadily  ;  and  the  committee  rn 
lubricants  and  lubrication  has  carried  its  investigations  to  a  further  stage. 

Considerable  attention  has  been  devoted  to  mattors  connected  with  the 
housing  question,  work  having  been  done  on  the  testing  and  artificial 
seasoning  of  timber  and  on  building  mat'.'rials.  Research  has  also  been 
conducted  for  the  authorities  of  the  British  Museum  on  technical  prob- 
lems connected  with  the  preservation  and  restoratim  of  objects  in  its 
keeping  ;  the  use  of  metal  struts  for  aircraft,  and  the  b.^st  methods  of 
making  sound  castings  of  brass  and  copper  have  also  been  the  subjects  of 
investigation. 

The  Industrial  Fatigue  Research  Boaixl  has  had  increased  demands 
made  upnn  it  as  a  result  of  the  jircssing  need  for  kmnvlcdge  to  be  made 
availal>l'e  for  the  State  and  for  industry,  of  the  optimum  conditions  of 
pliy^iiMl  labour  of  all  kinds. 

When  it  is  taken  into  consideration  that  the  whole  of  the  work  de- 
scrib.-d  in  this  part  of  the  re])ort  is  being  carried  on  for  the  purposes  of  the 
State,  it  is  obvious  that  the  time  for  theestabliAmcntofadefinite scheme 
of  scientific  investigation  for  the  ends  of  i)cace  was  q\ute  rii>e  ;  indeed, 
it  is  quite  safe  to  s.iy  that  the  nation  has  suffered  incalculable  losses 
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through  its  omission  to  provide  at  an  earlier  date  for  the  systematic 
collection  of  scientific  knowledge  on  which  to  base  its  actions. 

Part  III.  of  the  report  is  concerned  with  work  undertaken  by  inde- 
pendent institutions  aided  by  the  department  or  by  individual  workers  or 
re-seareh  students  to  whom  grants  ire  made.  It  is  probable  that  this 
work  has  not  become  so  well  known  generally  as  that  done  in  the  estab- 
lishment of  research  associations  or  in  the  carrying  out  of  scientific 
investigations  for  State  purposes,  the  reason  for  this  being  that  it  is  in 
the  main  connected  with  what  is  often  called  "  pure  science." 

There  is  no  more  pressing  problem  before  the  department  than  that  of 
increasing  the  supply  of  trained,  efficient  research  workers  ;  if  these  are 
not  speedily  found  the  opportunity  of  placing  British  industry  on  a 
sound  scientific  basis  will  pass — with  results  whose  evils  cannot  be 
foreseen. 

During  the  last  year  the  total  number  of  grants  made  to  research 
workers  and  students  was  103,  as  compared  with  67  in  the  previous 
year.  Certain  difficult  questions  relating  to  the  availability  of  the  results 
of  research  have  been  advanced  towards  solution,  but  that  of  patents  for 
inventions  made  with  State  assistance  and  esiiecially  of  patents  in 
countries  overseas,  is  not  yet  settled,  though  progress  is  being  made. 
One  provisional  decision  has  been  reached — that  patents  shall  in  no  case 
be  taken  out  for  (n)  inventions  for  the  preservation  of  health  or  of  life, 
or  (6)  inventions  whose  use  can  be  enforced  by  a  Government  dep'irt- 
ment. 


Residual    Gases    and    Vapours    in 
Highly  Exhausted  Glass  Bulhs.* 

By   J.    K.    SHRADKR. 

By  the  use  of  the  mercury  diffusion  ininip  ar-d  the  Knr.dseii 
absolute  gauge  pressures  of  the  order  of  1  •  ID  *  mm.  Hg  have  been 
produced  and  measured  ;  but  there  are  few  data  showing  what 
pressures  can  be  maintained  in  bulbs  which  have  been  pumped  to 
this  degree  of  exhaustion  and  sealed  off.  Accordingly  four  glass 
vessels  were  exhausted  to  a  high  vacuum,  and  sealed  off,  and  their 
change  in  pressure  with  time  was  obsened.  A  mercury  diffusion 
pump  with  liquid  air  trap  and  a  sensitive  Knudsen  absolute  gauge  of 
about  .^00  c.c.  capacity  was  used,  and  the  bulb  to  be  tested  was  of 
about  1 ,500  c.c.  capacity.  The  vacuum  obtainable  with  the  diffusion 
pump  is  limited  practically  by  the  heat  treatment  of  the  glass, 
though  the  greater  the  speed  of  the  pump  the  lower  the  pressure 
attained.  Equilibrium  will  be  established  wheji  the  speed  of  the 
pump  is  equal  to  the  rate  at  which  gases  and  vapours  are  given  off 
from  the  glass.  The  effect  of  heat  treatment  on  the  vacuum 
obtainable  after  pumjmig  until  equilibrium  was  reached  at  that  tem- 
perature is  shown  by  the  following  results  : — 

Temperature       20  lOlt  200  :{00  :!00  500 

Pressure  in 

mm.  Hg.      1  :<  10  =  1-9  x  lO*     1-7  y  10  "  1-2  •  10  '   2  ,■  10  -  2-4  X  lO'^ 

The  cleaning  of  the  glass  is  impoitant,  ar.d  the  removal  of  grease 
by  potassium  bichromate  solution  followed  by  a  prolonged  washing 
with  boiling  water  to  remove  soluble  salts  proved  most  effective. 
The  ele<;tric  oven  in  which  the  gauges  and  bulbs  were  placed  was  kept 
at  a  temperature  of  r.OO'C.  while  the  system  was  pumped  for  two 
hours,  and  then  the  electric  o%en  was  removed  and  the  bulbs  and 
gauges  were  allowed  to  cool.  After  the  pressure  had  been  observed, 
the  sealing-otf  process  was  a<^complishf  d  by  heating  the  constriction 
with  the  pointed  flame  of  a  blowpi]  e.  When  the  glass  ^^as  near  the 
melting  point  the  gauge  indicated  a  considerable  increase  in  pres-sure. 
The  glass  was  kept  heated  near  the  melting  point  for  about  10 
minutes  while  the  pump  continued  to  operate.  I'he  pressures  before 
anel  immediately  after  i-ealing,  for  four  bulbs  ar.d  gauges  which  had 
been  given  identical  treatment,  were  as  follows  :  — 

Xo.  3  No.  r,  No.  6  No.  7 

(702-P).  (702-E.J.).  (702-P.).  (702-E.J.). 
Pressure  before  sealing  off  2-7xl0-'  SOxlO"'  S-SxlO^*  9-7x10-^ 
Pressure  after  sealing  off...    1-1x10"'    1-.5X10-''    3-4x10-'    SOxlO"' 

These  bulbs  and  gaug(^s  were  securely  mounted  and  the  changes  in 
pressure  with  time  were  obsencd.  In  all  cases  there  was  a  rapid 
initial  rise  of  pressure  with  time,  followed  by  a  slower  and  more 
uniform  change.  Xo  conclusions  can  be  elrawn  from  these  data  on 
the  different  grades  of  gla.s8  as  to  its  suitability  for  vacuum  work. 
Bulbs  5  ai:d  6  ar.d  3  ar.d  7  gave  almost  identical  results.  Although 
bulbs  6  and  7  were  pumped  to  the  highest  elegrce  of  exhaustion,  yet 
the  pressure  in  No.  7  was  the  highest  of  all  after  a  few  days.  Yet 
5  anel  6,  which  had  the  lowest  pressure  after  sealing  off,  still  had  the 
lowest  pressure  after  CO  elays. 

To  detei-mine  the  effect  of  subsequent  heating,  two  of  the  bulbs  and 
gauges  were  replateel  in  the  oven  and  heatetl  for  one  hour  at  increasing 
successive  temperatures,  and  the  increaseei  pressure  resulting  from 
each  heating  was  determined.  Heating  7  to  250  eleg.  did  not  change 
the  pressure,  but  for  '.i  the  pressure  increaseei  with  all  increases  of 

*  Abstract  of  a.i  article  in  the  "'  I'hvsical  I^evi.  w." 


temperature.  The  changes  of  pressure  at  the  lower  temperatures- 
have  always  been  observed  to  be  less  rapid  than  at  the  higher  tem- 
peratures. This  investigation  shows  that  the  vacuum  in  sealed 
vessels  deteriorates  with  time,  rapidly  at  first,  and  then  more  slowly, 
and  that  subsequent  heating  even  at  temjieratures  lower  than  the 
heat-treating  temperature  results  in  increase  of  pressure  due  te> 
further  liberation  of  gases  and  vapours  from  the  glass.  No  connec- 
tion between  different  samples  of  the  same  glass  or  different  glass 
can  be  established.  It  is  quite  probable  that  there  are  variations  in; 
the  properties  of  different  samples  of  the  same  glass  quite  as  great  as 
the  variations  between  different  glasses  of  aljout  the  same  grade.    [^ 


The  Lighting  of  an  Aeroplane  Factory. 

The  importance  of  good  lighting  in  factories  is  universally  recognisul 
in  theory,  but  is  often  ignored  in  practice.  A  brief  summary  of  the 
basic  facts  underlying  this  question  of  industrial  lighting  may  be  of 
interest  at  the  present  time  when  higher  production  and  greater  economy 
are  the  most  urgent  of  our  national  needs.  It  is  possible  by  imjirove- 
ments  in  artificial  lighting  to  increase  production  by  11  per  cent.,  ti> 
flecrease  spoilage  by  2.5  per  cent.,  to  reduce  accidents  by  25  per  cent.. 
to  achieve  a  higher  standard   of  workm.inship.  to  maintain  daylight 


Fiii,  1. — General  Lichtim;  with  l.iiiiii  \v\tt  Hm.f-watt  Lami's^; 
IN  "  Industra  "  Semi-indirect  Fittinos  in  Main  Bav  of  Sor- 
w'lTii  Aeroplane  F.4ctory. 

efficiency   throughout  the  night  shift,   and   generally  to  increase   the 
efficiency,   comfort  and  satisfaction   of  fmi>!oyees.     These  statements 
merely  represent  the  considered  opinion,  not  only  of  tie  majority 
progressive  factory  owners,  but  also  of  the  British,  French  and  Ameiic.ni 
Governments.     Moreover,    the    total    operating    cost    of    an    artitici.d 


Fio.  2. — Another  View  of  the  Main  Bay  in  .Sopwith  Factory,. 
Showing  the  Uniformity  and  CoMP.iKATivB  Shadowlessxess  of- 
THE  Mazda  Li(!Iitino. 

lighting  installation  on  the  most  up-to-date  lines,  including  ^ntere^t,. 
depreciation,  maintenance  and  power  cost,  is  roughly  one-half  of  one 
]icr  cent,  of  the  wages  bill,  so  that  even  if  goeid  lighting  costs  a  little 
more  than  bad  lighting,  it  is  not  economical  to  waste  comparatively 
expensive  manual  labour  in  older  to  save  a  few  i)ence  in  lighting  costs. 

An  excellent  example  of  artificial  lighting,  scientifically  designed  to. 
n  cet  the  rcquircuK  nts  of  ina.ximiim  24-hijur  production,  is  affordcd^by 
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ithe'installation  in  the  Supwitli  aeroplane  factory  nt  Ham  Conimon.  In 
thciwar-time  manufacture  of  aeroplanes  the  two  chief  considerations 
were  speed  and  accuracy  of  production,  and  therefore  it  was  essential 
that  the  artificial  lighting  should  be  adequate,  comparatively  shadowless 
and  entirely  free  from  glare.  In  the  Sopwith  factory  these  were  secured 
by  the  use  of  Mazda  half-watt  type  lamps  in  B.T.H.  "  Industra  "  semi- 
indirect  fittings  equipped  with  opalescent  reflector  bowls.  The  large 
main  bays,  shown  in  the  illustrations,  are  lighted  b3'  1,000-watt  lamps, 
.injpendant  type  "  Industra  "  fittings,  suspended  at  a  height  of  30  ft. 
and  42  ft.  apart.  In  the  galleries  300-watt  lamps  are  used,  also  in 
"Industra  "  semi-indirect  fittings. 

r  The  average  illumination  intensity  throughout  the  factory  is  3-5  ft.- 
^andles,  which  is  amply  suflScient  for  every  process  involved  in  the 
manufacture  of  aeroplanes.     A   study   of  the   illustrations,   which   are 


V 


Via.  3. — B.T.-H.   "  Indcstea  "  Semi-ixdikect  Fittings 
Soi'wiTH  Factory. 
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reproduced  from  untouched  photographs  taken  by  the  unaided  light  irf 
the  Mazda  units,  will  indicate  the  approximate  uniformity  of  the  ilhi- 
minatiun  and  the  absence  of  hindering  shadows.  This  installation  is  a 
good  example  of  the  best  modern  industrial  lighting  practice.  General 
lighting  is  employed  because  it  is  the  only  practicable  method  in  large 
shops  in  which  it  is  desired  to  have  uniform  illumination  over  the  entire 
area,  including  passages  and  alley-ways,  so  as  to  give  complete  freedom 
in  the  location  of  machines  and  work  benches  ;  and,  of  course,  a  general 
lighting  installation  is  considerably  easier  and  cheaper  to  instal  and 
maintain  than  a  local  lighting  system.  The  "  Industra  "  semi- 
indirect  fittings  eliminate  glare  and,  by  diffusing  the  light,  soften  and 
reduce  shadows. 


Glasgow  Electricity  Works. 

The  Electricity  Committee  of  the  Glasgow  Corporation  paid  an  official 
•visit  to  the  new  Dalmarnock  power  station  on  the  29th  ult.,  and  were 
shown  over  the  woiks  by  Mr.  Lackie,  chief  engineer  and  manager  of  the 
electricity  department,  and  members  of  his  staff.  The  following  is  a 
brief  description  of  the  station  in  its  present  state  : — 

The  switch  house  is  a  four-storj'  building  in  the  centre,  and  measures 
108ft.  x45ft.  x71  ft.  high.  On  the  ground  floor  there  are  transfoiiners 
to  be  used  for  raising  the  pressure  of  electrical  energy  from  6,500  to 
20,000  volts.  Staff  accommodation  is  provided  on  the  first  and  second 
floors  in  the  centre  block.  The  third  floor  is  occupied  wich  control  cables 
and  wiring  ;  there  is  also  a  small  batterj-.  The  fourth  floor  is  the  switch 
house  proper.  The  control  room  measures  50  ft.  x50ft.  xl7ft.  There 
is  a  large  storage  battery  situated  in  the  basement  of  the  central  block. 

For  Condensing  Water  there  are  two  inlet  water  ducts  from  the  River 
Clyde,  each  measuring  6  ft.  X  8  ft.  The  water  is  passed  through  revolving 
filter  screens,  and  from  these  screens  flows  into  one  duct  measuring 
11  ft.  wide  by  14i  ft.  high.  The  main  water  culvert  runs  along  the  whole 
length  of  the  south  wall  of  the  turbine  room.  An  outlet  or  return  water 
<iuct  runs  alimg  the  whole  length  of  the  north  wall  of  the  turbine  room, 
and  is  continued  under  the  floor  of  the  coal  store  to  an  outlet  330  ft.  down 
the  river  from  the  inle.t. 

The  Turbine  Boom,  as  at  present  completed,  measures  225  ft.  long 
ty  75  ft.  wide,  but  ultimately  it  will  extend  to  double  this  length  The 
plant  now  installed  consists  of  two  condensers,  each  having  5,500  tubes. 
Tlie  circulating  water  to  each  condenser  amounts  to  22.500  gallons  per 
minute,  and  is  su])plied  by  m"ans  of  a  3(i  in.  pipe.  One  turbo-alteniator 
o£  18,750  kw.  is  almost  completed.  One  turbo-alternator  of  500  kw.  is 
completed,  and  will  be  used  for  supplying  energy  to  drive  the  auxiliary 
punt  in  c[innection  with  *he  main  turbine,  A  75-ton  travelling  crane  is 
fitted. 

No.  1  Boiler  House  is  completed  and  measures  149  ft.  x80  ft.  x73  ft. 
There  arc  two  rows  of  four  boilers,  each  with  a  steaming  capacity  of 
60,0001b.  per  hour,  the  steam  pressure  being  2751b.  per  square  inch. 
There  is  a  pump  house  at  the  end  of  each  row  of  boilers,  in  wliich  are 
'"Stalled  one  electrically -driven  and  one  steam-driven  feed  pump  On 
the  second  floor  are  housed  economisers.  induced  draught  fans,  hotwell 
't.^nk  and  the  bases  of  four  chiinnev  stalks.  The  basement  floor  ctuitains 
ash  conveying  plant  and  forced  drauglit  fans. 

The  workshop  measures  225  ft.  .'iOft..  and  has  a  75-ton  travelling 
crane. 


There  is  an  area  for  storage  of  coal  of  630  ft.  x225  ft.,  which  will  give 
storage  accommodation  for  75.000  tons  of  coal.  A  travelling  gantrj-, 
having  a  span  of  190  ft.,  on  which  are  fitted  a  grab  and  coal  conveyor,  can 
operate  over  the  whole  area  of  the  coat  store. 

The  official  opening  of  the  station  will  not  take  plate  before  next 
summer,  but  it  is  hoped  to  have  the  first  18,750  kw.  turbo-alternator  set 
in  commission  before  the  end  of  the  present  year.  The  total  amount  of 
the  contracts  placed  in  connection  with  the  new  power  station  is  £1,. 500,00 
but  the  station  when  ultimately  completed  will  cost  over  £3,(KXI.000. 


An  Electrically-driven    Rolling    Mill 
at   Sheffield. 


The  electric  drive  is  steadily  su]i|5lanting  the  steam  drive  for  rolling 
mills.  A  recent  instance  is  that  of  a  mill  at  the  works  of  the  Hallamshire 
Steel  and  File  Comiiany.  of  Neepsend.  near  Rheflield.     This  mill,  which 


Fig.  1. — (iENKim.  view  of  220  H.i'..  3-1'Hase  Motor  driving  Two 
High-Bar  Mill  at  the  Works  of  the  Hallamshire  Steel  &  File 
Company,  Ltd. 

is  of  the  two-high-bar  type  for  rolling  spring  steel,  used  to  be  driven  Ijv 
an  old  steam  engine  through  belt  and  bevel  gear.  The  conversion  to 
electric  drive  involved  the  solntion  of  a  snniewliat  difficult  problem  as 


I'l.AN 
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I'   L.\MiN.\TED   Gearing    ANt>    Flexible    Coitling. 

XKEN    FROM   THE   SwiTOHBOARD    l^LATFORSI. 


regards  space,  because  the  motor,  with  its  gearing  and  switchgear,  had 
to  be  aecommodatod  in  the  sj>ace  fomierly  taken  up  by  the  lielt  pulley 
and  the  gearing.  This  necessitated  the  erection  of  a  switch  room  over 
the'motor  seen  in  the  risht-hand  corner  of  Fig.  1. 
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The  motor  is  a  standard  three-phase  slip-ring  machine  specially 
designed  for  mill  work,  the  slip-rings  and  brush  gear  carrjang  the  current 
continuously  without  short-circuiting  gear.  The  normal  load  of  the 
motor  is  220  H.P.,  and  it  runs  on  a  3,300  volt,  50  cycle  circuit  at  588  revs. 
per  min.  For  the  transmission  of  power  from  motor  to  mill,  an  eminently 
satisfactory  and  compact  drive  has  been  obtained  by  the  use  of  laminated 
gears  supplied  by  Laminated  Gears,  Ltd.  Owing  to  its  special  con- 
struction the  gear  runs  with  an  almost  total  absence  of  noise  and  a  n;ini- 
mum  backlash.  Normally  it  is  enclosed  in  a  gear  ease  with  inspection 
doors,  but  can  be  clearly  seen  with  the  case  removed  in  Fig.  2.  Between 
the  motor  and  pinion  shaft  is  a  flexible  coupling  of  the  Sykes  type,  also 
made  by  Laminated  Gears,  Ltd.  This  form  of  coupling  shows  con- 
siderable improvement  over  older  tj-pes,  particularly  for  high  speeds. 
The  fly-wheel  which  had  been  used  before  the  conversion  was  used  with 
the  new  drive,     It  Ls  of  10  tons  weight,  and  12  ft  diameter. 

Before  the  conversion  of  the  mill  several  experiments  were  carried  out 
by  engineers  of  the  General  Electric  Company,  Ltd..  in  order  to  ascertain 
the  size  of  the  motor  and  amount  of  slip  resistance  necessary  for  the  motor 
to  slow  up  and  enable  the  fly-wheel  to  take  its  share  of  the  load  on  the 
heavy  passes.  The  slip  resistance  is  of  the  permanent  grid  type,  with 
suitable  adjustable  tappings,  so  that  the  amount  of  slip  can  be  varied  if 
required.  The  motor  control  is  on  standard  mill  lines.  A  high-tension 
G.E.C.  cubicle  with  free  handJe  automatic  oil-break  switch  is  installed 
together  with  isolating  links,  ammeter  and  voltmeter.  The  starter  is  of 
standard  liquid  type,  with  slow  motion  screw  on  the  hand-wheel.  The 
whole  of  the  conversion  was  carried  out  by  the  General  Electric  Companj'. 


Dubiller  Mica  Condensers. 


A  booklet,  entitled  "  The  Wonderful  Achievements  of  Radiotelegraphy 
in  War  and  Peace,"  by  Mr,  William  Dubilier,  of  New  York  City,  traces 
some  recent  developments  in  wireless  telegraphy  during  the  war,  and 
remarks  on  the  importance  in  wireless  work  of  a  satisfactory  condenser. 
A  histon"  is  given  of  early  experiments  on  Leyden  jars,  which  ^sercised 
the  ingenuity  of  many  early  investigations,  prominent  among  whom  was 
the  French  Savant  the  Abbe  Nollet.  It  is  estimated  that  before  the  war 
there  were  probably  some  150,000  Leyden  jars  in  general  use  for  wireless 
operations.  Dubilier's  work  on  mica  conden.sers  began  about  10  years 
ago.     In   1010  a  condenser'of  this  type  was  submitt  d  to  the  United 
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Stanpardj  Uubilier   Condensehs. 

.States  Government,  and  in  1913  evidence  on  the  subject  was  given  before 
the  British  War  OHice  Wireless  Committee.  Subsequently  the  con- 
denser was  more  completely  developed,  and  though  its  cost  is  still  some- 
what higher  than  that  of  Leyden  jar  equipment,  it  has  many  compen- 
sating advantages.  The  UubiUer  condenser  consists  of  several  sections 
within  an  aluminium  casing.  Each  section  comprises  thousands  of 
alternate  sheets  of  mica  and  foil.  Each  section  is  also  insulated  from 
the  rest  by  a  special  mica  sheet.  Air,  moisture  and  vacuum  pockets 
must  be  carefully  eliminated  from  each  unit,  and,  accordingly  an  in.su- 
lating  adhesive  is  forced  through  the  entire  condenser  which  deposits 
in  a  thin  layer  on  each  mica  sheet.  Finally,  melted  wax  compound  is 
poured  into  the  casing,  filling  any  empty  spaces  between  the  condenser 
section  and  the  case.  It  is  claimed  that  in  the  event  of  a  rupture  the 
condenser  is  "  self-healing."  the  imits  are  standardised,  and  among  t^he 
advantages  spceilicd,  as  compared  with  the  Leyilen  jar,  are  ;  increased 
efficiency,  greater  strength,  elimination  of  brush  discharge  and  incon- 
venient liberation  of  ozone,  a  life  tin  times  that  of  the  Ix^yden  jar, 
economy  in  space  and  simplicity.  The  selection  and  use  of  the  mica 
sheets  demands  great  care  as  the  thickness  does  not  exceed  a  few  thous- 
andths of  an  inch,  and  there  must  be  freedom  from  air  bubbles,  pin-holes, 
variation  in  thickness  and  other  inequalities 


The  Gattie  Transport  Scheme. 


The  Board  of  Trade  Committee  to  inquire  into  Mr.  A.  W.  Gattie's 
transport  scheme  has  continued  its  sittings. 

In  his  further  evidence  Mr.  Gattie  said  that  he  did  not  propose  to  alter 
the  scale  of  railway  charges.  He  would  introduce  the  flat  rate  system 
into  the  clearing  house.  The  scheme  would  provide  complete  trainloads 
of  goods  made  up  ready  for  their  destination,  so  that  the  railway  com- 
panies would  be  able  to  make  the  utmost  profit  out  of  their  haulage.  He 
denied  that  the  new  system  would  do  away  with  the  railway  terminal 
profits,  because  there  were  no  tenuinal  profits.  "  The  highest  freigjit 
rates  in  the  world  which  are  now  paid  in  England,  are  a  great  disad- 
vantage to  the  trade  of  the  country,  and  constitute  a  fiscal  jxilicy  of  pro- 
tection in  favour  of  the  foreigner."  The  great  num  ber  of  different  railway 
rates  was  very  confusing  to  the  traders.  He  denied  that  he  or  his  com- 
pany were  opposed  to  the  railways  ;  he  wanted  to  see  them  succeed- 
His  company  could  quadruple  the  earning  power  of  the  railways  and 
could  enable  them  to  cany  five  times  the  amount  they  now  carried.  The 
effective  speed  of  railway  transport  before  the  war  was  three  miles  per 
hour.  Instances  were  here  given  of  the  delay  in  handling  goods  traffic 
in  the  London  area. 

Mr.  Gattie  said  that  he  did  not  propose  to  introduce  a  canal  in  connec- 
tion with  the  London  Clearing  House,  but  it  might  be  possible  to  do  so 
in  the  case  of  provincial  towns  by  running  a  railway  line  alongside  the 
canal.  He  proposed  to  equip  a  special  wharf  at  Blackfriars.  He  would 
like  to  see  a  set  of  hydraulic  lifts  introduced  for  lifting  barges  up  and' 
down,  instead  of  the  present  system  of  locks.  After  reading  a  letter  he 
had  received  in  1913  from  Sir  Eric  Geddes,  Mr.  Gattie  said  that  in  June, 
1914,  he  received  a  visit  from  Kerr  von  Schawen,  of  the  Ministry  of 
Transport,  Berlin,  who  (it  was  said)  was  sent  by  the  ex-Kaiser  to  inspect 
the  apparatus  at  the  company's  woiks.  The  visitor  expressed  approval 
of  the  system,  his  final  remark  being,  "  Yours  is  an  unequalled  instru- 
ment for  mobilisation." 

In  conclusion,  Mr.  Gattie  claimed  that  his  scheme  would  benefit  the 
railway  shareholder  by  increasing  dividends  ;  work  would  be  enor- 
mously cheaper,  and  expenditure  would  be  greatly  reduced.  It  should 
be  possible  to  redeem  £300,000,000  worth  of  land  by  the  elimination  of 
shunting.  They  would  be  relieved  of  the  £5  a  year  upkeep  per  waggon 
on  about  90  per  cent,  of  the  goods  rolling  stock,  and  they  would  have 
available  for  service  all  the  locomotives  now  used  in  shunting. 

On  Tuesday,  Mr.  Gattie,  who  presented 
himself  forcross  examination, saidhepreferied 
his  scheme  to  be  run  by  private  enterprLse, 
as  he  had  found  the  Government  could 
spend  money  and  employ  labour,  but  he 
had  never  known  a  Government  to  pro- 
vide enterprise.  Personally  he  would  like 
to  see  the  railways  under  triple  control — - 
i.e.,  of  the  shareholders,  the  railway  work- 
men and  traders.  His  proposal  was  for  an 
entirely  new  railway  company,  but  he  did 
not  suggest  that  the  existing  railway  com- 
panies should  not  have  shares  in  it.  There 
would  not  be  more  than  10  clearing  houses 
in  England.  His  original  scheme  had  been 
extended  to  include  coal,  minerals,  and  cattle 
where  required  and  where  advantageous. 
While  he  was  prepared  to  begin  the  scheme 
at  any  adequate  spot,  London  was  the  most 
desirable  place.  The  cost  of  the  establi.shnunt 
of  the  central  station  had  been  cstimatrd 
at  £14,000.000  in  pre-war  days,  but  now  ho 
would  count  it  not  quite  double.  The 
cost  of  equippirg  clearing  houses  all  over 
the  Kingdom  was  £300,000,000.  hut 
now  it  might  be  £1,000.000,000.  He  .li.l 
not  agree  that  unless  the  scheme  wi  ro 
carried  out  on  the  scale  proposed  the 
economics  which  had  been  referred  to  would  not  be  effected. 

In  reply  to  Mr.  Clode,  who  asked  whether  any  figures  had  been  arrived 
at  of  the  cost  per  ton  of  handling  goods  at  the  terminus,  he  said  that  a 
pre-war  estimate  for  80,000  tons  daily  was  £4.772,792.  The  figure  was 
hyjjothetical,  because  they  could  not  get  from  the  railway  companies 
the  number  of  tons  handled  daily.  -At  piesent  an  increasing  trade  was 
done  in  containers.  Messrs.  Carter,  Paterson  &  Company  were  going  to 
use  them  almost  universally.  It  was  to  be  a  rule  that  a  container  of 
some  sort  must  be  used  with  his  system,  but  they  would  be  able  to 
break  the  rule  if  circumstances  warranted  it.  Coal  for  retail  delivery 
would  be  put  into  the  sacks  near  the  pit  mouth  ;  there  was  no  advantage 
in  sacking  the  coal  in  Ixmdon.  The  box  container  for  general  goods 
was  economical  for  transport,  and  was  smaller  than  the  average  wagon- 
He  favoured  a  12-ton  container,  but  some  directors  inclined  to  the  view 
that  that  was  too  large. 


Regarding  the  suggestion  that  an  exjierimental  station  should  be 
erected  so  that  the  system  might  be  seen  in  cjperation,  Mr.  Gattie  said, 
"  The  great  thing  has  been  to  prevent  my  getting  money  to  do  it,  an(J 
then  to  jeer.  We  want  to  know  what  tangible  objection  the  railway 
companies  have." 


Skptember  5,  1919. 


THE  ELECTRICIAN. 


261 


Bastian  electrically  Heated  Hot 
Water  Tank. 


In  these  days  of  fuel  econcmy  everyone  is  on  the  look-out  for  new 
heating  devices,  and  readers  will  therefore  be  interested  in  the  new 
Bastian  electrical  heated  hot-water  tank  which  we  understand  will  be 
available  very  shortly.  Success  in  heating  water  electrically  is  ad- 
mittedly mainly  dependent  on  the  design  of  the  tank  and  heating 
surfaces,  and  it  is  claimed  that  in  the  Bastian  apparatus,  wherein  the 
ratio  of  surface  area  to  capacity  is  reduced  to  a  minimum  and  the 
cylinder  is  relatively  large,  the  process  is  remarkably  efficient.  On  the 
other  hand,  as  is  well  known,  small  vessels  and  pipe  systems  are  more 
difficult  to  heat  efficiently  owing  to  the  relatively  large  exposed  area 
and  big  radiation  losses.  An  essential  feature,  in  order  to  secure  high 
efficiency,  is  the  continuous  application  of  heat.  These  tanks  are 
intended  to  be  left  on  circuit  continuously,  and  therefore  constitute  a 
steady  load  of  a  very  desirable  nature  to  supply  companies.  It  is, 
therefore,  anticipated  that  the  rate  allowed  in  most  districts  should  not 
exceed  0-75d.  per  unit,  and  that  even  Ood.  per  unit  or  less  may  be 
looked  for  where  the  authorities  are  anxious  to  encourage  water-heating 
by  electricity.  After  the  first  24  houre  it  is  estimated  that  even  the 
smallest  (10  gallon)  size  of  tank  will  yield  a  daily  supply  of  10  gallons 
of  scalding  hot  water  (at  loO°F.).  Meters  will  not  be  necessary, as  this 
is  a  continuous  load,  each  size  of  tank  be'ng  charged  for  at  a  fixed  rate 
per  annum.  The  cost  per  week,  at  0-75d  per  unit,  has  been  calculated 
as  follows  : — 


Daily  output  of  scalding 

Consumption 

hot  water  at  about 

(watts). 

150°F.  (65 °C.). 

(gallons.) 

150 

10 

300 

20 

600 

40 

Cost  per  week  at 
0-7.5d.  per  unit, 
(pence.) 


18-9 
37-8 
75-6 


The  tank  can  be  installed  without  .special  wiring,  and  if  we  assume  that 
a  10-gallon  tank  accounts  for  328  units  in  a  quarter  of  13  weeks,  the  cost 
on  the  above  basis  would  be  £1  0?.  6d.  On  the  other  hand,  if  72  units 
were  used  for  lighting  at  6d.  a  unit,  the  corresponding  charge  would  be 
£1  16s.;  making  the  total  quarterly  bill  £2  16s.  6d.  Apart  from  bathroom 
requirements,  2  gallons  of  hot  water  per  head  per  day  would  suffice, 
so  that  a  10-gallon  tank  in  the  kitchen  or  scullery  is  ample  for  washing 
and  culinary  purposes  for  a  household  of  five  jjersons.  The  bathroom 
requires  separate  treatment  by  a  supplem-'utary  heater,  which  can  be 
switched  on  when  required,  and  charged  at  tlie  ordinary  higher  scale 
per  unit. 
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SPECIFICATIONS  PUBLISHED. 

The  following  abstract  from  some  of  the  specification's  recently  published  have  been 
specially  compiled  by  Messrs.  Mewburn,  Ellis  &  Co.,  Chartered  Patent  Agents, 
70  and  72,  Chancery-lane.  London,  W.C. 

Whenever  the  date  applied  for  differs  from  the  date  on  which  the  application  was  lodged 
at  the  Patent  Office  the  former  is  given  in  brackets  after  the  title. 

1917  Specifications. 

129.722  B.  T.-H.  Co.     (G.  E.  Co.)     Wireless  signalling  systems.     (8,12,17.) 
129.735  Sperry  Gyroscope  Co.     Electrodes  for  arc  lamp  projectors.     ( 18/12/16.) 
130,011  Brockie,  &  JOHNSOM  &  Phillips.     Prelector  arc 'amps.     (14'12'17.1 
30,012  Latour.     Audion  or  lamp  relay  or  amplifying  apparatus.     (30/11/16.)     (Addi- 
tion to  3,140/18.) 
An  amplifier  for  radio  telegraphy  and  telephony  is  provided  comprising  one  ur 
more  stages  of  high  frequency,  detection  by  means  of  a  lamp  and  one  or  more  stages 
of  low  frequency  amplification,  capacities  hoing  distributed  over  the  low  frequency 
circuits  for  the  purpose  of  preventing  arcings,  the  plate  circuits  of  the  lamps  being 
supplied  with  current  from  one  and  the  same  source. 
130.014  Latour.    Dynamo-electric   machines.    (17/12/17.)     (Patent  of  Addition   not 

granted.) 
130,020  Coates  &  Watfort  Electric  &  M.'G.  Co.     Electric  arc  furnaces.    (19/12'17.) 
130.022  Latour.     Audion  or  lamp  relay  or  amplifying  apparatus.     (20/12/16.)     (Addi- 
tion to  5,363/17.) 

1918  Specifications. 

112,939  Siemens-Schuckertwerke.     Ventilating   devices  for  ele:trical  machinery  or 

apparatus.     (22,12/16,) 
115,038  BoscH,  Akt,  Gas,  R      Electrodes  or  spark  discharges,     (16,'4/17.) 
118,618  BuEss  &  GuTzwiLLER.     Feeding  polyphase  current  circuits  from  a  monophase 
current  source.     (6/8/17.) 

Baily&Cope.     Electric  melting  furnaces.     (4/9  17.) 
Johnson.     Electric  fuse  and  circuit  testers.     (7/4/16.) 

Ehret,  Apparatus  for  electric  wave  transmission,  particularly  applicable  to 
telephony,     (1/2/18,) 

British  Westinghouse  Electric  &  U?c.  Co.     Electromagnetically  actuated 
switches.     (21/6/18.) 
Heap.     Electric  relays.    (14/5/18.) 
Heap,     Electric  contacting-devices.     (15/5/lS.) 
Morgan  Crucible  Co.  &  Speirs.     Electric  furnaces.     (14/6/18.1 
Ferguson,   Pailin    &   Co.,    Ferguson    &   Pailin.     Electrical   oil   switches. 
(19/6/18.)  ^  .    , 

Ayscough.  Instrument  for  teaching  the  Morse  alphabet  and  for  transmitting 
wireless  and  other  telegraph  messages  automatically  by  the  Morse  code. 
(13/12/18,) 

KuYSER  &  British  Westinghouse  Electric  &  Mfg.  Co.  Windings  for  dynamo- 
electric  machines.     (15/7/18.» 

Davies,    Langdon-.  &   SoAMES,     Current  regulators  for  alternating  current 
electric  circuits.     (17/7/18.)     (Cognate  application.  19,675/18,)         —  _,,,o 
Marks.    (Splitdorf  Electrical  (>;.)    Magneto  ooerating  mechanism.  I  (23/7/ 18.) 
Wilson.    Control  of  dynamo-electric  machinery.     (29/7/18,) 
West  &  C^.  &  Pickett.    Transporting  magnets.    (9.'8/18,) 


119,234 
123.066 
123,081 


129,751 
129,752 
129,760 
129,763 


129,820 
129,828 
129,841 


129.853  Railing,  Garrard  &  Wilson.     Electric  cut-outs.    (29/8/18.)  ""' 

129.858  iGRANic    Electric    Co.    (Cutler-Hammer    Mfg.    Cc.)    Welding    controllers. 

(3/9/18.) 
129,866  B.  T,-H,  Co,    (G,  E,  Co.)    Temperature  indicators  for  electric  transfonnets  and 

the  like.     (16/9/18.) 
120,041  Benjamin  Electric.  Ltd.     Incandescent  electric  lamp-holders.    (16/10/17.) 
129,889  Chilton    &    Brush    Electrical    Engineering  Co.    Turbine  and  electrica  1 

generator  plants,     (23/10/18,) 
129,910  Flory,     Screw  nut  for  securing  a  shade  or  gallery  on  the  socket  of  an  incan- 
descent electric  lamp  fitting.    (5/12/ 18.) 
130,056  Latoup,    Audion  or  lamp  relay  or  amplifying  apparatus.    (9/1/17.)    (Addition 

to  5,363/17.) 
130.064  B.  T.-H.  Co.     (G,  E,Co.)     Wireless  signalling  systems.     (11/1/18,) 

A  radiating  antenna  system  comprising  a  primary  radiating  unit  supplied  by  a 
source  of  radio-frequency  currency  and  a  plurality  of  secondary  radiating  units,  the 
secondary  radiating  units  being  connected  successively  to  a  transmission  line  which 
supplies  energy  from  the  primary  radiating  unit  to  the  secondary  radiating  units. 
130,090  B.  T.-H.  Co.     (G.  E.  Co.)    Wireless  signalling  systems.     (19/1/18.) 

Comprises  in  combination  a  receiving  antenna,  a  separate  transmitting  antenna  in 
proxin-.ity  thereto,  a  receiving  system  comprising  a  receiving  coil  having  one  end 
connected  to  the  receiving  antenna  and  its  other  end  connected  to  a  point  which  is 
of  substantially  equal  potential,  with  respect  to  the  transmitted  waves,  and  an 
electromagnetic  coupling  between  the  transmitting  antenna  system  and  the  receiving 
system. 
130,094  Barp  &  Strouo  &  Macgill.    Step-by-step  telegraphic  and  like  receiveis  working 

on  the  principle  of  magnetic  gearing.     (24/1/18.) 
130,103  Latour.    Audion  or  lamp  relay  or  amplifying  apparatus.    (15/4/16.)    (Divided 

application  on  5,363/ 17, ) 
130,107  Marconi's  Wireless  Telegraph  Co  &  Richmond.      Apparatus  for  eliminating 

interferences  in  wireless  telegraphy.     (25/4/18.) 
130,122  Longford,    LoHOFORn   &  Clark.    Sparking  plugs  for  internal  combustion 

engines,     (16,7/18.)  „„,,„ 

130,137  JcNES,     Wincing  wire  grids  for  electric  resistances.     (23/7/18.) 
130.149  JAYNES.    Tell-tale  switchboards.     (24,7/18.) 
130,172  COLQUHOUN.     Electric  heating  elements.     (2/8/18.) 

130.186  Brougham,     (Deutsch.)     X-ray  apparatus.     (15,8,18.) 

130.187  Fuller  Accumulator  Co,  &  Welch.     Electric  safety  lamps.     (17/8/18.) 
130,191  Alexander.  Vint  &  Imbery.     Electrical  device  for  automatically  indicating  by 

visual  or  audible  means  the  conect  temperature  of  electrically  heated  steel 

before  quenching  in  order  to  obtain  correct  hardening  thereof.     (22/8/18.) 
130.205  Hoyle    &    Fawcett,     Electric    furnaces.     (20/9/18.)    (Cognate    application, 

222/19  ) 
130,207  B.  T.-H.  Co.     (G.  E,  Co,)     Electric  contactors,     (23/9/18,) 
130,212  B.  T,-H,  Co,     (G.  E.  Co.)     Hermetic  seals  for  the  leading-in  wires  of  electric 

lamps  and  like  apparatus.     (26,9/18.) 
130,219  Western    Electric   Oa.     (Western    Electric   Co.)     Modulating   method,  and 

apparatus  for  high-frequency  electrical  signalling.     (7/10/18.) 
130,332  B  T.-H.  Co,     (G,  E,  Co,)     Systems  of  electrical  distribution.     (30/10/18.) 
130.233  McKay.     Electrical  connection  fittings.     (30/10/18.) 


17.426 
17.427 
17.430 
17.441 
17.443 
17,444 

71468 
17.469 
17.470 
17.472 
17.479 
17,491 
17,503 
17,516 
17.534 
17,534 

17,583 
17,596 
17.601 
17.603 
17.620 
17.637 
17.639 
17,640 
17.641 


17,669 
17,686 
17.701 
17.726 
17.727 


17.895 
17,896 
17.902 
17.917 

17.944 
17,968 
17,973 
17,974 
17.987 
17.988 
18,001 


APPLICATIONS  FOR  PATENTS. 

Note. — Names  within  parentheses  are  those  of  communicators  of  inventions. 

July  11,  1919. 
ROTAX  Motor  Accessories  Co.     Portable  electric  lamp-holders. 
Dechelle.     Electric  lighters.    (12/7/18,  France.) 
Johnson  &  Steed.    Wheel-hub  dynamo  for  electric  lighting  of  vehicles. 
General  Electric  Co.  &  Gossling.     Electron  discharge  apparatus. 
Rhooin.     Electrolytically  depositing  copper.  &c.,  on  aluminium.      ■> 
Jackson.    (Sperry  GyroscDpe  Co.)     Flame  arc  lamps. 

July  12,  1919. 
Davis.     Electric  bell  apparatus. 
Davis.     Electric  telegraphs. 
Davis.     Electric  press-buttons. 
Rolands,     Electric  dry  cells, 
&  17  480  TRE30NING.     Electric  display  sign. 

Terkuile.     Electric  feeder  arrangement  for  looms.     (23,'8/18.  Holland.) 
Foster.     Motor  vehicle  circuit  switch. 
HoLSLAO.     Electrodes  for  electric  welding,  cutting.  &c. 
Railing  &  Wilson.     Electric  cut-outs. 
Garrard.     Electric  cut-outs. 

July  14. 
B.  T.-H.  Co.    (G.  E.  Co.)    Radiating  antenna  systems. 
Turnbull.    Reactance  coils. 

Gush      Electrical  apparatus  for  preventing  of  corrosion  in  boilers.  &c. 
Universal  Accumulators,  Ltd..  &  de  Martis.     Plates  for  electric  accumulators. 
Snell.     Electro-plating  process  and  attachment. 
QuAiN.     Electric  heaters. 
Siemens  &  Petithory.     Electric  cut-outs. 

Siemens.  Petithory  &  Sumner.     Selecting  devices  for  telephone  systems. 
Siemens  &  Sjmner.    Selecting  devices  for  telephone  sjs:ems. 

July  15. 
Brereton.     Electric  fuse  carrier. 
B  T  -H.  Co.     (G.  E.  Co.)     Metallic  filaments. 
English  Electric  Co.  &  Weaving.     Electric  radiators.  &c. 
Pyne      Electric  starting  sets  for  engines. 
Burgoyne.    Starting  device  for  lighting  and  charging  sets. 

July  16. 
i.uuou...     Protecting  glass  pip  on  incandescent  lamps. 
Davies.     Illuminating  device  for  use  with  trolley  poles  of  electric  vehicles. 
Perego.     Safety  transformers  with  low  current  coils.  ,,  St 

Automatic  Telephone  Mfg.  Co.     Impulse  transmitting  devices  for, automatic 

or  semi-automatic  telephone  systems.    (13,9'18.  U.S.)  ^    _-^     _. 

Price.     Electric  starting  appliances  for  engines.  .     .__ 

Alloy  Welding  Processes,  Ltd..  &  Sayers.     Electrode  holder. 
Aktiebolaget  Kafveindustri.     Heating  material  or  performing  chemical,  pro-' 

cesses  in  electrica.1  furnaces.    (12/4/19.  Sweden.) 
July  17. 
(Cie  Generate  de  Radiotelegraphic.)    Telephone.  &c..  systems. 
Norton.     Low-tension  oil  switches. 
Bureau  Voor  Uitvinders  St,  Bakker,       Distributing  and  drawn-;n  .boxes. 

(24  10  18.  Holland.) 
&  17.894  Betulander.    Switching  apparatus  for  selecting  and  operating  sets  o 

electric  contacts.    (2,4, 19,  Sweden,) 
Betulander,    Circuit  arrangements  for  telephone  plants.    (2/4/19.  Sweden.) 
Betulander.     Electro-magnetic  switching  apparatus.     (17,4, 19,  Sweden.) 
B.  T.-H.  Co.  &  Hastings.     Electric  arc  furnaces. 
Archer  &  Brown.    Device  for  locking  electric  lamps. 

July  18. 
Hughes.    Reducing  strength  of  electric  current. 
London  Battery  Co,  &  Clarke,    Storage.  &c..  batteries. 
Erskine  Murray.    Radio-navigational  apparatus.  &c. 
Stiles.    Telephone  leads  &c..  for  kite  balloons.  &c. 
B,  T.-H.  Co,     IG,  E,  Co.)     X-ray  tube  shields. 
WiNME.     Electric  furnace  control  apparatus.     (2, 1/19,  U.S.) 
RuNBAKEN  &  Robertson.     Magnetos. 


17.754  Hudson 
17,764 
17.787 
17.790 

17.800 
17.803 
17,821 


17,869 
17,870 
17.891 
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Gommercial  Topics. 


Trading  with  Germany. 

The  idea  of  resuming  trade  relations  with  Gemiany  must  be  dis- 
tasteful to  miny  of  our  readers,  but  it  must  be  remembered  that  America, 
Prance  and  other  countries  have  already  commenced  trading  with 
Germans.  In  addition,  the  position  of  the  exchange  and  the  great 
need  for  increasing  the  export  trade  must  be  taken  into  consideration. 
At  all  events,  the  Federation  of  British  Industries  lias  opened  a  branch 
offise  in  Cologne  and  has  sent  out  a  mission  to  collect  inform  ition  to 
investigate  the  financi.\I  standing  of  fim.s,  &c. 


Ad   Valorem  Custons  Duties  in  Australia. 

The  High  Court  of  Australia  has  delivered  an  important  judgment  in  an 
appeal  against  a  decision  of  the  Supreme  Court  of  South  Australia,  which 
held  that  the  duty  on  imported  goods  was  assessable  on  the  value  at  the 
tim?  of  the  purchase.  This  judgment  has  been  reversed  by  the  High 
Oourt,  which  held  that,  though  the  Customs  regulations  relating  to  fair 
mirket  value  did  not  expressly  indicate  the  time  at  which  value  was  to  be 
reckoned,  it  was  the  value  at  the  time  when  the  goods  came  into  the 
country  imposing  the  duty  which  must  be  considered. 
*         *         *         * 

impori  Duties  anl  tlie  Enjineerlnj  Industry. 

The  British  Enjiuoers'  Associitijn  has  iisued  an  interesting  memo- 
randum addressed  to  the  Prime  Minister  by  Mr.  D.  A.  Bremner,  Director 
of  the  Association.  Figures  are  given  showing  that  engineering  is  a 
high-wage  industry-,  and  that  the  pre-war  e.vports  of  the  iron  and  steel 
and  engineering  industries  were  second  only  to  those  of  the  textile 
industry.  It  is  pointed  out  that  abnormally  high  wages  costs  cannot 
possibly  co-exist  with  an  unchecked  inducement  to  the  wage-earner  to 
8p?nd  his  earnings  on  competitive  products  of  other  countries  when  the 
wages  cost  is  substantially  lower.  On  these  and  similar  grounds  it  is 
urged  that  import  duti?s  should  b:"  imposed  on  engineering  produce. 


Telephone  Equipment  for  Eraiil. 

Practically  the  whole  of  the  telephone  hnes  in  the  State  of  Rio  Grande 
■  do  Sul  are  owned  by  one  company,  whose  headquarters  are  in  Porto 
Alegre.  In  the  three  largest  cities — Porto  Alegre,  Pelotas  and  Rio 
■Grande — the  exchanges  were  equipped  by  the  Siemens-Schuckert  Com- 
pany, but  the  switchboards  are  antiquated  and  require  renewal.  Ex- 
tensions are  also  required  in  other  towns,  and  British  manufacturers 
would  do  well  to  keep  an  eye  on  the  Brazilian  market  for  telephone 
apparatus.  According  to  the  "Boardof  Trade  Journal,"  the  central  battery 
system  is  used  at  Porto  Alegre,  but  at  Pelotas,  Rio  Grande  and  o  her  pla-es 
the  subscribers  ring  by  hand,  and  the  induction  system  is  in  use.  The 
capacity  of  the  Porto  Alegre  board  is  10,000  lines,  and  there  are  5,000 
subscribers  ;  the  Pelotas  switchboard  has  a  5,000  line  capacity,  and  there 
are  2,000  subscribers  ;  and  the  Kio  Grande  switchboard  has  a  capacity 
of  2,000  lines  with  .500  subscribers.  Other  cities,  such  as  Bage,  Caxias, 
Santa  Cruz,  Sao  Leopoldo  and  Cachoeira,  havs  exchanges,  and  the  total 
subscribers  for  the  entire  State  reaches  a  high  figure.  The  company 
is  making  plans  for  the  installation  of  an  automatic  exchange  in  Porto 
.Alegre,  and  when  this  is  effected  the  material  replaced  by  the  more 
modem  equipment  will  be  transferred  to  the  smaller  cities. 

It  is  reported  that  many  of  the  telephoneexchaneesinotherBrazilim 
towns  a-e  in  need  of  reorganisation  or  extension.  Some  plant  is  being 
obtained  from  the  United  Stitei.hut  there  .sho  ild  also  be  opportunities 
for  Bitish  min-ifactirer.s. 

Siberian  Industrial  Oatlook. 

The  Sibjrim  sectim  of  the  Canadian  Eeononiii-  (ipniiiiissinn  has 
recently  issued  an  important  report  on  the  future  pi>^sil>il)i  ii>,  i.l  Siberia 
as  a  market  for  manufactured  goods.  In  an  ab.strarl .  »  Im  li  i  ■  L'iven  in 
the  current  issue  of  the  "  Board  of  Trade  Journal,'  it  i^  sUiUd  lliat  the 
country  is  rich  in  mineral  resources.  From  a  list  of  the  piineipal  towns 
we  notice  that  there  arc  12  towns  with  a  population  of  50,000  or  over. 
Municipal  enterprise  is  somewhat  backward,  but  installation  and  im- 
provement of  electric  light  plants,  telephone  sy.stems,  waterworks,  fire- 
ti?hting  ap|)aratus,  roads  and  tramways  in  the  towns  will  lead  to  a 
demind  for  a  large  amount  of  machinery  and  equipment.  The  only 
•tramway  system  is  that  operated  at  Vladivostok,  but  before  the  war 
plans  had  been  drawn  up  for  the  construction  of  electric  tramways  at 
Omsk,  Tomsk,  Irkutsk  and  H;irbin,  where  the  need  of  local  transport  is 
great.  These  plans  will  probably  be  carried  out  as  soon  as  conditions 
become  settled.  Practically  all  the  existing  electric  supply  and  telephone 
systems  require  extension  and  repair,  while  all  the  larger  towns  need  the 
•installation  of  up-to-date  waterworks  and  sewerage  systems.  There  has 
been  very  little  building  in  Siberia  since  the  outbreak  of  war,  while,  on  the 
other  han  1.  the  population  of  all  the  towns  has  increased,  so  that  building 
op -rations  should  commence  with  the  restoration  of  normal  conditions. 
Trie  report  gives  a  long  list  of  the  articles  required  in  Siberia,  which, 
in  the  opinion  of  the  commission,  could  be  supplied  from  (Unada,  and 
•includes  agrieultural  machinery  and  appliinces.  hardware,  dynamos, 
electrical  apparatus,  electric  light  fittings,  boilers,  railway  supplies, 
electrie  .and  st^am  pumps,  w  jod  working  and  milling  machinery,  mining 
£quip  n  n^.  michlie  .inri  hand  tools  &c. 


Electricity  Supply. 

Bacup  Corporation  has  applied  for  jjermission  to  borrow  £5,000  for 
mains  and  services. 

Chesterfield  Corporation  is  seeking  authority  to  a  loan  of  £5,000  for 
cable  extensions. 

Electric  pumping  is  to  supersede  steam  pumping  at  the  Worcester 
waterworks. 

Elland  Urban  Council  is  negotiating  with  the  Yorkshire  Electric 
Power  ('om])any  for  a  bulk  supply  of  electricity. 

Ayr  ("orporation  has  applied  for  authority  to  borrow  an  additional 
sum  of  i'20,000  for  its  electric  supply  undertaking. 

The  strike  of  employees  at  the  Epsom  electricity  works  teiTuinated  on 
the  28th  ult,  and  the  men  resumed  work  on  Friday. 

Owing  to  the  recent  increase  in  the  price  of  coal  Newport  (Mon.) 
Corporation  has  increased  its  scale  of  charges  for  electricity  supply. 

Fleetwood  Electricity  Committee  recommend  the  purchase  of  a 
600  ampere  battery  for  the  electricity  works  at  a  cost  of  £2,000. 

The  Trowbridge  Electric  Supply  Company  has  notified  an  advance 
of  2d.  per  unit  on  the  scheduled  prices  and  an  increase  of  33i  per  cent, 
on  the  meter  rental. 

WiTHAM  Urban  Council  is  dissatisfied  with  the  present  gas  lighting, 
and  it  has  been  unanimously  decided  to  consider  the  question  of  intro- 
ducing electricity  supply. 

In  future  the  flat  rate  for  electric  current  for  lighting  in  Birkenhe.\d 
will  be  a^d.  a  unit,  and  in  the  out-townships  7  Jd.  per  unit.  The  increase 
is  :i-d.  a  unit,  and  is  due  to  the  higher  cost  of  coal. 

At  Buxton  the  price  of  electric  current  has  been  increased  from  6d.  to 
8d.  per  unit  for  lighting,  from  3d.  to  3 id.  for  power  up  to  10,000  units,  and 
2Jd.  a  unit  beyond  that  amount. 

Darvven  Council  has  increased  the  salary  of  the  electrical  engineer  (Mr. 
F.  JI.  Fletcher)  to  £-tO0  per  annum,  and  that  of  the  tramways  manager 
(Mr.  G.  A.  Newsome)  to  £350. 

The  Board  of  Trade  has  extended  for  six  months  from  July  31,  1919. 
the  period  within  which  the  Deal  and  Walmer  Gas  &  Electricity  Company 
are  required  to  lay  mains  in  Ringwould. 

Bridgnorth  Council  has  asked  its  General  Purposes  Committee  to 
report  on  the  feasibility  of  using  the  water  power  of  the  river  Severn  in 
the  generation  of  electricity  for  light  and  power  purposes. 

Colne  Council  has  increased  the  charges  for  electric  current  to  75  pel" 
cent,  above  the  pre-war  scale  for  lighting  and  85  per  cent,  for  power, 
whilst  power  for  tramways  purposes  is  to  be  increased  by  10  per  cent. 

The  charges  lor  electricity  supply  in  Southend  have  been  revised,  and 
from  Oct.  1  electric  current  for  traction  will  be  3d.  a  unit,  for  power  1  Jd. 
from  6  a.m.  to  7  p.m.  and  8d.  7  p.m.  to  6  a.m.,  The  other  rates  have  been 
increased  by  25  per  cent. 

Aocrtnoton  Electricity  Committee  will  supply  a  local  firm  of  electrical 
contractors  with  electrical  energy  for  display  purjioses  at  the  power  rate, 
but  the  articles  displayed  must  consist  solely  of  electrical  fittings  and 
appliances. 

From  the  30th  inst.  Barnstaple  Corporation  has  increased  the  charges 
for  electricity  as  follows  :  Lighting,  from  7d.  to  8d.  per  unit,  and  meter 
rent  from  Is.  to  Is.  6d.  per  quarter.  For  power  the  rate  will  be  3d.  ])er 
unit  with  a  sliding  scale  for  large  consumers. 

The  Board  of  Trade  has  e.xtend'>d  for  six  months  from  July  8,  1919, 
the  periods  limited  by  the  Yeovil  Electric  Lighting  Order,  1914,  for 
laying  mains,  &c.,  and  by  one  year  from  June  24,  1919,  the  time  limited 
by  the  Ormskirk  Gas  &  Electricity  Act,  1915,  for  the  compulsory 
pure  base  of  lands,  &c. 

As  LErtERKBSNY  Urban  Council  is  seeking  powers  to  supply  elec- 
trieity,  the  Denegal  County  Council  has  decided  not  to  authorise  the 
erectim  of  overhead  wires  by  the  Dmegal  Power  &  liighting  (Company 
until  the  Board  of  Trade  has  dealt  with  the  Urban  Council's  application. 
Lincoln  Corporation  has  now  taken  over  the  St.  Swithin's  power 
station  from  Messrs.  Clayton  cfe  Shuttleworth.  Ultimately  the  whole 
of  the  supply  for  the  city  and  the  local  engineering  firms  will  be  given 
from  thii  station,'and  the  Brayford  works  will  be  used  as  »  sub-station  ; 
but  additional  plant  must  ba  put  down  before  the  change-over  is  effected. 
Tao  River  Wear  Conniissioners  will  substitute  electric  motors  for  two 
gas  engines  which  now  drive  the  pumps  of  the  hydraulic  installation  at 
No.  3  gateway  of  the  Sunderland  Docks.  The  cost  of  the  change  is 
estimated  at  £1,21 1,  and  the  British  Westinghouse  Cump.my  will  supply 
two  15  B.n.p.  motors  for  £.541. 

BuRNLKV  El.X!tricity  (!ommittee  has  revised  llic  scale  of  electricity 
charges  and  current  for  lighting  will  go  up  J-d.  jier  unit,  bringing  the  cost 
to  4Jd.,  and  for  power  the  approximate  advance  is  ,',,d.  per  unit. 
Applications  for  jiower  purp-iscs  were  never  greater  than  at  present,  and 
there  are  nearly  100  prospective  consumers  on  the  waiting  list. 

The  Stalybridob,  Hyde,  Mossley  &  Dukinfield  Tramways  and 
Electricity  B  lard  are  increasing  the  price  of  electricity  to  fid.  ])er  unit 
for  ordinary  lighting,  4Jd.  for  mill  nnd  factory  lighting  and  2d.  ]ier  unit 
for  heating.  An  extra  Ad.  per  unit  will  bo  charged  for  theatres  and 
cinema  supplies  and  for  power  exceeding  .50  units  per  quarter  an  addition 
of  0'65J.  per  unit  over  pre-war  rates  will  be  made. 

On  Monday  Nottingham  ('orporation  authorised  a  icvisiim  of  the 
tariff  for  electricity  supply,  and  from  June  a  ch.arge  of  (ilil.  per  unit  for 
li'.'litioL'  will  I  e  111  ulc  for  li'jliting  anil  2.[<l.  ]ior  unit  for  (lowiT      In  exi>la- 
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matijn  of  the  causes  for  the  increase  Mr.  R.  H.  Swain  said  coal  was  esti- 
mited  to  cost  £74,000  per  year,  compared  with  £.54,000  last  year,  and 

j£23,000  in  1914.     The  wages  bill,  which  was  £8,000  before  the  war,  would 

iiow  amiunt  tp  £35,800. 

The  accounts  of  the  Hampstkad  (London)  electricity  department  for 
the  year  ended  March  31,  1916,  show  revenue  £74,573  (compared  with 
£80,302  in  the  previous  .year),  and  total  working  expenses  £58,404 
^£53,112),  leaving  gross  profit  £16,169  (£27,190):  interest  required 
£7,382  (£7,697)  and  repayment  of  loans  £21.931  (£22,001),  the  net  result 
being  a  deficit  of  £13.144  (£2,508).  Total  income  per  unit  sold  was 
3-9od.  (3-69d.)  and  costs  were  309d.  (2-44d.),  exclusive,  and  4-64d. 
(3-81d.)  inclusive,  of  loan  charges.  Total  maximmu  supply  demanded 
was  2,577  kw.  Units  generated  were  5.676,420  (6,593,259)  and  sold 
4,533,321  (5,217,247). 

The  Electrical  Development  Association  is  exhibiting  a  refreshing 
irigour  in  the  prosecution  of  the  campaign  in  support  of  the  extension  of 
electricity  supply  for  lighting,  jjower  and  domestic  purposes.  It  has 
recently  issued  three  excellent  pamphlets  which  should  help  in  popularis- 
ing electrical  methods.  Two  of  the  publications  (E.D.A.,  16  and  17) 
deal  with  electricity  in  relation  to  coal  economy,  labour  saving,  &c.  ; 
and  the  third,  entitled  "The  Land  of  Beautiful  Reality,"  is  a  well- 
printed,  b?autifu!ly  illustrated  booklet,  which  treats  in  a  convincing 
m  inner  of  the  advantages  of  electric  heating  and  cooking.  Further 
particulars  may  b3  obtained  from  Mr.  J.  W.  Bsauchamp,  Director  and 
:S>cretary  of  the  Association,  84,  Kingsway,  London,  W.C.2,  who  will 
supply  copies  at  stated  prices. 

The  Electricity  Sitpply  Commerci.al  Associ.\tion  is  organising  a 
.series  of  mass  m?eting^  in  leading  provincial  towns  for  the  purpose  of 
developing  the  orgini<ation  and  increasing  its  membership.  Member- 
ship of  the  Association,  which  is  registered  as  a  trade  union,  is  open  to 
assistant  and  deputy  managers,  chief  clerks  and  all  commercial  or 
clerical  assistants  of  compiny  and  municipal  electric  supply,  power  or 
■tramway  undertakings  in  Great  Britain.  Meetings  will  be  held  at  Man- 
•chester  on  Sspt.  8,  at  L-eds  on  Sept.  9,  at  Liverpool  on  Sept.  11  and  at 
Birmingham  on  Sept.  13.  Already  the  Association  has  enrolled  a  large 
■numbsr  of  members,  and  has  intervened  successful!)'  in  various  disputes 
■as  to  war  bonus  awards  and  salaries  of  the  staffs  of  electricity  under- 
•takings.  It  is  also  one  of  the  constituent  Associitions  of  the  Federation 
of  Technical  and  Scientific  Associations,  and  it  is  concerned  with  repre- 
sentation on  Whitley  Councils,  the  salaries,  conditions  of  employment 
and  other  matters  of  interest  to  its  members.  The  hon.  general  secretary 
of  the  Association  is  Mr.  G.  R.  Smith,  36,  Magazine -road.  Well-road, 
Eltham.  London,  S.E.ll. 

Ellectric  Traction. 

Walthamstow  L'rban  Council  will  purchase  eight  tramcars  from 
London  United  Tramways,  Ltd.,  at  £570  each. 

WlLLESDEN'  Urban  Council  has  applied  for  sanction  to  borrow  £18,489 
ior  the  purchase  of  14  electric  vehicles. 

Preston  Coqjoration  has  been  authorised  to  borrow  £2,657  for  the 
purchase  of  two  electric  vehicles  for  dust  collection. 

The  salary  of  the  traffic  superintendent  of  the  Newport  (Mon.)  Cor- 
poration tramways  has  been  increased  to  £312  per  annum. 

Nottingham  Tramways  Committee  has  recommended  the  Corporation 
■to  apply  for  Parliamentary  powers  to  extend  the  tramways  to  Beeston 
and  Huoknall. 

Huddersfield  Corporation  has  appointed  a  sub-committee,  with  ful' 
powers,  to  carry  out  the  agreement  to  extend  the  Corporation  tramway 
service  to  Brighouse. 

All  p3rsons  travelling  on  the  Darwen  tramways  between  0  a.m.  and 
8  a.m.  and  5  p.m.  and  6  ]).m.  will  hs  allowed  to  do  so  at  workmen's  fares 
Three  new  tramcars  are  to  be  purchased. 

StJSDEBLiND  Tramways  Committee  recommends  the  Corporation  to 
adjpi  the  principle  of  tin  lugh  running  with  the  Sunderland  &  District 
Tramways  Company. 

T.ie  L'^iNDUDNO  &  CoLWYN  B\Y  Electric  Railway  Co.mpany 
proposes  to  double  the  line  between  Rhos-on-Sea  and  the  junction  of 
Brompton-avenue  and  tlie  Conway  main  road. 

Gxeenook  Corporatim  has  instructed  the  Tramways  Committee  to 
*p3rt  upon  the  advisability  of  purchasing  the  local  tramways  in  1921. 
Wurock  and  Port  Glasgow"  Corporations  are  to  be  consulted,  and  the 
vomuittee  has  b?en  empowered  to  obtain  expert  advice. 

f>«ing  to  a  failure  of  electric  current,  due  to  a  breakdown  at  Lot's-road 
Powerhouse,  the  service  of  trains  of  the  London  Underiiround  railways 
■"eK  suspanded  for  about  an  hour  on  the  28th  ult.,  and  the  complete 
service  was  not  restored  until  after  the  lapse  of  over  two  hours. 

T.ie  Commissioner  of  Police  of  the  Metropolis  recently  appointed  a 
^om-uittje  to  consider  the  powers  and  duties  of  the  jjolice  in  relation  to 
^e  regulation  of  street  traffic  and  the  advisability  of  making  uniform 
OTles  for  Traffic  Regilation  throughout  the'  metropolitan  police 
district.  A  code  of  suggested  signals  has  now  been  prepared,  and  the 
^mnissioner  would  be  glad  to  be  favoured  with  observations  thereon 
Man  early  date. 

N,g  .tiitions  have  continued  during  the  week  in  connection  with  the 
■oeminds  of  the  Tramway  Workers  for  Increased  Wages  and  the 
mjrgmg  of  the  war  bonus  into  pennanent  wages.  The  Tramways  &  Light 
K-Xilways  and  the  MuuicipU  Tramways  Assnci.itions  having  "intimated 


that  they  were  not  prepared  to  concede  all  the  demands,  a  meeting  of 
the  workers  and  employers'  representatives  took  place  when  the  workers' 
representatives  suggested  that  the  demands  should  hi  referred  to  arbitra- 
tion.    SevTal  undertakings  have  rejected  the  id^a  of  arbitration. 

Tottenham  Urban  Council  has  decided  to  purchase  a  fleet  of  10  motor 
vehicles,  including  10  electric  tipping  dust  wagons,  which  have  been 
ordered  from  Edison  Accumulators,  Ltd..  at  £1.304  each.  Each  of  the 
electric  vehicles  will  be  of  3  tons'  capacity,  and  will  enable  the  dust 
collection  of  the  whole  district  to  be  dealt  with,  thus  displacing  over  20 
vans  in  use  at  present.  To  enable  the  electric  batteries  of  the  vehicles 
to  be  charged  every  night,  £250  is  to  be  spent  in  installing  the  necessary 
engine  and  dynamo  at  the  refuse  destructor. 

The  general  managers  report  on  the  StTNDERLiND  Corporation's  tram- 
ways department  for  the  year  ended  March  31,  1919,  states  that  total 
receipts  were  £119,691  and  working  expenses  £67,321.  Interest  required 
£7,265  and  repayment  of  capital  £18.000,  the  net  balance  being  £27,105  , 
and  after  providing  for  reserve  and  renewals,  depreciation  of  investments, 
income  tax,  &c.,  £5,000  has  been  transferred  to  the  borough  fund.  Traffic 
revenue  per  car-mile  was  21-44d.  (compared  with  16-48d.  in  previous 
year),  and  working  expenses,  including  power,  were  12-23d.  (9-71d.). 
Passengers  carried  were  26,251,700  (25,041,160)  and  car-miles  run 
1,321,019(1.42.0,007). 

Newport  (Mon.)  Tramways  Committee,  having  considered  a  report 
from  the  borough  electrical  engineer  (Mr.  A.  Nicholas  Moore)  as  to 
the  use  of  raillcss  traction  from  the  Corporation-road  terminus  to  the 
Channel  Dry  Docks,  and  Caerleon-road  to  Chepstow-road,  have  decided 
to  invite  the  opinion  of  the  dry  dock  owners  on  the  former  route, asking 
what  contributions  they  are  prejiared  to  make  to  such  a  scheme.  The 
net  cost  of  the  overhead  equipment  and  necessary  feeder  extension  for 
the  first  route  is  estiiuated  at  £3.500.  and  the  provision  of  six  cars  at 
£12.000.  In  Mr.  Moore's  opinion  the  second  route  is  not  suitable  for  the 
railless  system. 

Imperial   and  Foreign  Notes. 

The  commercial  community  of  Maubitius  can  now  use  the  Imperial 
wireless  station  at  Rose  Belle,  in  the  south  of  the  island,  for  receiving 
and  sending  business  messages.  The  charge  is  62  cents  (about  lOJd.) 
per  word  for  ordinary  messages  and  38  cents  (about  6Jd.)  per  word  for 
commercial  messages. 

The  directors  of  the  Waihi  Gold  Mining  Company  have  arranged  to  sell 
for  £212.500  the  Hora  Hora  hydro-electric  works  to  the  New  Zealand 
Government,  which  will  in  future  supply  power  to  the  mine  and  works 
on  terms  nearly  similar  to  those  it  charges  for  supplying  power  to  con- 
sumers at  Christchurch. 

It  is  announced  that  work  will  be  started  at  once  on  the  ToBONTO- 
Ni.4G.ARA  Hydro-Radi.al  scheme,  as  the  Hydro-Electric  Commission 
has  authorised  the  execution  of  agreements  with  the  various  municipa- 
lities in  connection  with  the  construction  of  the  line.  Engineers  are 
engaged  on  the  final  surveys,  and  as  soon  as  these  are  completed  construc- 
tion work  will  b?  undertaken. 

It  is  estimated  that  of  the  2,200  factories  in  Greece,  580  are  operated 
electrically. 

The  Federal  Government  has  erected  a  drj-ing  station  at  Bahia 
(  Brazil)  for  sterilising  and  improving  cereals  and  cocoa.  The  machinery 
is  driven  electrically. 

According  to  Reuter,  wireless  telegraph  installations  for  communica- 
ti  m  between  Berlin  and  other  German  towns  continue  to  be  recon- 
structed, and  it  is  reported  that  the  Government  intend  to  lease  receiving 
installations  to  private  persons. 

The  Governor  of  the  State  of  Santa  Catharina.  Brazil,  has  sanctioned 
a  law  of  Congress  authorising  the  raising  of  a  State  loan  of  £1,000.000  for 
\arious  works,  including  the  construction  of  an  electric  tramway 
uniting  the  capialt  of  the  State  (Desterro)  with  the  neighbouring  districts. 

The  Board  of  Trade  have  issued  a  general  licence  under  the  Trading 
with  the  Enemy  L-'gislat'.on  authorising  with  certain  reservations,  the 
resumption  of  trade  with  Arabia.  The  licence  does  not  remove  the 
existing  restrictions  upon  the  payment  of  debts  and  the  return  of  pro- 
perty due  or  deliverable  to  persons  in  Arabia  in  respect  of  pre-war  trans- 
actions. 

For  the  purpose  of  facilitating  the  development  of  commercial  relations 
between  British  firms  and  Czecho-Slov.\kja,  thoCzecho-SlovakLegation 
is  offering  to  secure  the  services  of  comjietent  men  for  Czecho-Slovak 
correspondence  and  for  the  translation  of  catalogues  into  the  Czecho- 
slovak language.  Communications  should  be  sent  to  the  Commercial 
Attache,  Czecho-Slovak  Legation,  9,  Grosvenor-place,  S.W.  1. 

A  Royal  decree  has  been  issued  providing  for  the  conversion  to  electric 
traction  of  6,000  km.  (about  3,720  miles)  of  the  Italian  State  R.\il- 
wavs  track,  and  all  lines  under  private  management  wherever  possible. 
The  estimated  exi>enditure  will  exceed  £32.t>00.000.  This  important 
scheme  is  to  be  pushed  forward  with  all  jiossible  sjK>ed  owing  to  the 
shortago  of  coal  and  the  desire  to  utilise  the  hydro-elect  ric  power  available. 
In  the  new  law  proposeil  by  the  Minist-rof  Public  Works  concerning 
the  development  of  hydro-electric  power,  and  for  the  construction  of 
elect ri<-  railways.  &c.,  a  subvention  of  40  Hit  per  hoi-se-powcr  generated 
will  bo  granted  for  a  ]x>riod  of  15  years,  and  freedom  from  taxes  on  house 
property  is  to  Ix-  granted  for  the  same  period  to  all  generating  and  sub- 
station buildings.  The  Bill  provides  for  an  annual  expenditure  of 
80.000,000  lire,  which  should  make  it  possible  to  obtain  an  increase  in 
the  power  jiroduction  of  8.000.000.0(10  kw..  and  thus  effect  a  yearly 
saving  of  8.000.000  tons  of  coal. 
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TheComnionweJilth  Edison  Company.of  Chicago, adopted  an  interest- 
ing method  of  getting  over  the  difficulty  caused  by  the  recent  four-day 
strike  of  the  elevated  and  street  ear  men,  which  resulted  in  a  complete 
tie-up  of  the  transportation  facilities  of  the  city.  As  soon  as  the  news  of 
the  strike  became  known,  the  officials  of  the  company  began  to  make  their 
arrangements,  and  in  a  few  liours  had  11  electric  "automobiles  on  duty 
transferring  its  station  operators  and  other  station  employees  to  the 
stations  and  to  their  homes.  During  the  first  day  arrangements  were 
completed  for  taking  care  of  the  company's  other  employees.  Ten  routes 
were  laid  out,  covering  practically  all  of  the  city  except  those  parts  that 
could  be  reached  by  train  service,  and  30  electric  trucks  were  fitted  up 
and  assigned  to  these  routes.  Those  employees  who  did  not  live  near  the 
railroads  were  given  passes  that  entitled  them  to  ride  on  the  trucks. 
Although  the  usage  to  which  the  electric  trucks  were  subjected  was  par- 
ticularly severe,  no  serious  difficulties  were  encountered.  Many  other 
large  Chicago  concerns,  notably  the  department  stores,  also  used  their 
electric  trucks  to  good  advantage  during  the  time.  No  bad  results  were 
noticed  from  the  hard  usage. 

Miscellaneous. 

In  the  note  concerning  5Ie.  John  Schaberts  Death,  which  appeared 
in  our  last  issue,  the  correct  description  should  have  been  chief  works 
foreman,  and  not  works  manager,  as  stated. 

The  Eastern  Telegraph  Company  announces  that  the  contemplated 
reduction  of  Telegraph  Rates  between  the  United  Kingdom  and  the 
Far  East  must  be  suspended,  pending  further  arrangements  with  the 
Governments  interested. 

On  behalf  of  the  Western  Telegraph  Company,  the  cable  ship  "  Colo- 
nia  "  (of  the  Telegraph  Construction  &  Maintenance  Company)  has  com- 
pleted the  laying  of  a  New  Submarine  Cable  from  Ascension  via  St. 
Vincent  and  Fayal,  to  Rio  de  Janeiro.  This  is  an  excellent  example  of 
British  enterprise,  promptly  undertaken  and  executed  without  un- 
necessary publicity  The  new  line  will  give  to  the  commercial  and 
business  community  greatly  improved  telegraphic  facilities  with  South 
America. 

The  British  Science  and  Key  Industries  Exhibition  will  be  held  in  the 
Kelvin  Hall  of  Industries,  Kelvingrove,  Glasgow,  from  Nov.  17  to  29 
next.  The  Advisory-  Committee  includes  Prof.  Desch,  of  the  Royal 
Glasgow  Technical  College  ;  Sir  Andrew  Gray,  Glasgow  University  ;  and 
Mr.  W.  W.  Lie  {ie,  c'li^f  ele  trioal  engineerto  the  Corporation.' 

In  order  to  assist  in  the  restoration  of  normal  conditions,  it  has  been 
decided  to  suspend  the  Restrictions  on  the  Transport  of  Coal  by 
rail  under  the  Coal  Transport  Reorganisation  Scheme.  A  general  permit 
has  been  issued,  and  it  will  not  be  necessary  (until  further  notice)  to  apply 
for  permits  in  individual  cases. 

The  wireless  telegraph  services  between  Great  Britain  and  Holland 
and  between  Great  Britain  and  Denmark  were  inaugurated  on  the  29th 
ult.  SLx  hours  daily  are  devoted  by  the  Stonehaven  station  in  trans- 
mitting to  and  receiving  messages  from  Denmark  (Lyngby),  and  six 
hours  daily  in  communications  with  Holland. 

In  the  revised  edition  of  their  pamphlet  on  Income  and  Super  Tax, 
Messrs.  Oliver  &  Boyd,  of  Tweedale-court.  Edinburgh,  give  a  sunuuary  of 
the  changes  made  by  the  1919  Budget.  There  is  a  tabular  view  of  rates, 
exemptions,  deductions,  &c.,  with  some  concise  "  Reminders  and 
advice  "  written  in  popular  language.  It  should  prove  extremely  useful 
to_business  and  professional  men.     The  published  price  is  Is.  net. 

The  office  of  Engineer-in-Chief  of  the  Post  Office  was  created  in  1870, 
with  a  salary  of  £l,000-f50-£l,200.  This  scale  was  reduced  to  £900- 
£oO-£l,100in  1878,and  raised  again  in  1887  to  £l,000-£50-£l,200,  a  level 
at  which  it  now  stands,  plus  the  usual  war  bonus.  The  salary  can 
scarcely  be  called  a  high  one,  sf.iiiL'  lli;il  the  staff  under  the  Eng"incer- 
in-Chief's  control  numbers  24,o<"i.  .in.l  ili,  value  of  the  plant,  as  new, 
at  pre-war  costs,  is  estimated  at  iii'.oiHi.iKHi. 

In  an  arbitration  between  Messrs.  Dick,  Kerr  &  Company  (Preston) 
and  the  National  Union  of  General  Workers  on  Aug.  21,  claiin  was  made 
on  behalf  of  the  women  employed  by  Britannia  Lampworks  for  an 
advance  of  68.  a  week,  and  a  further  advance  of  5s.  a  week  to  women 
in  engineering  shops,  boiler  shops  and  foundries.  It  was  stated  the  normal 
working  week  had  been  reduced  from  50  hours  to  47  hours,  for  which  the 
women  received  such  sum  as  was  payable  for  50  hours.  The  award  was 
that  the  claim  had  not  Ijeen  established. 

On  the  28th  ult.  Mr.  Herbert  W.  Eckersley,  who  was  applying  an  elec 
trical  vibrator  to  the  upper  part  of  his  body  in  a  bath,  received  a  fatal 
shock.  Artificial  respiration  was  unsuccessful,  and  at  the  inquest  on 
Saturday  a  verdict  of  accidental  death  was  returned.  The  evidence 
showed  that  the  vibrator  was  of  the  usual  tyix",  and  was  connected  with 
the  bathroom  lighting  circuit  by  a  long  flexible  cord  an<i  adapter.  On 
being  tested  the  machine  was  found  to  be  faulty,  the  wire  at  one  point 
being  bare  and  green  owing  to  dampness  and  electrolytic  action,  making 
the  case  "  alive,"  In  one  witness's  oi)inion,  electrical  appliances  of  that 
descrii)tion  should  not  be  used  except  under  medical  or  other  expert 
supervision.  "  It  was  a  most  dangerous  thing,  and  the  danger  was 
intensified  by  being  in  a  metal  bath."  When  Mr.  Eckersley  got  hold  of 
the  faulty  vibrator  he  would  not  be  able  to  leave  go,  and  he  was  killed 
by  a  pressure  o*-100  volts. 

A  gathering  of  past  and  present  members  of  the  Yorkshire  Electric 
Power CoMP.4Ny's  staff  was  held  atCrow  Nest  Park,  Dewsbury,  on  Satur. 
day  afternoon,  when  the  opportunity  was  taken  to  have  the  groups  of 
those  attending  photographed  as  a  souvenir,  a.*  in  consequence  of  various 
staff  grievances,  over  15  (including  some  senior  ind  long  service  members) 
have  arranged  recently  to  leave  the  Comjiany's  service.  The  weather 
was  fine  and  the  excellent  attendance,  notwithstanding  holidays  and 


official  duties,  reflects  the  excellent  "ttam  "'  spiiit  animating  the  stag. 
We  are  infoimcd  that  in  May  the  giicvances  wire  viiwtd  so  seriously  by 
the  staff  that  over  70  members  handed  in  their  notices.  Substquently 
an  agreement  was  arrived  at  with  the  directors  and  the  manawtmcnt 
as  a  result  of  which  the  notices  were  withdrawn.  From  Satvirday's 
gathering  of  leave-taking  it  is  evident  that  seme  causes  of  fricticn  ttili 
remain,  and  in  view  t)f  the  importance  of  the  electricity  supply  industry 
it  is  hoped  that  harmony  will  soon  be  restored.  Tea  was  served  in  the 
old  mansion  house,  when  the  members  were  joined  by  friends,  and  after 
music,  farewells  and  good  wishes  were  exi)ressed,  and  a  most  enjovable 
afternoon  was  brought  to  a  close. 

Imports. — The  following  are  official  values  of  electrical  machinery,, 
material  and  apparatus  imported  into  this  country  (a)  during  July,  1919,. 
and  (6)  the  aggregate  figures  from  Jan.  1  to  July  31.  with  increase  or 
decrease  compared  with  corresponding  periods  of  1918  : — 

Electrical  machinery,  (a)  £90,713  (increase  £55,495),  (6)  £338,772 
(elecrease  £64,658)  ;  including  generators  and  motors  other  than  for 
aeroplanes,  motor  cars  and  cycles,  (o)  £16,258  (increase  £2,257),  (6). 
£131,503  (increase  £50,537) ;    and  electrical  machinerv  unenumerated, 

(a)  £74,4.55  (increase  £53,238),  {b)  £247,269  (decrease  '£125,195) ;  tele- 
graph and  telephone  cables  other  than  submarine,  (a)  £592  (increase 
£502),  {b)  £8,445  (increase  £6,509)  ;  telegraph  and  telephone  appa- 
ratus, (a)  £35,239  (increase  £25,895),  (6)  £170,839  (increase  £137,832) ;. 
other  electrical  wires  and  cables,  rubber  insulated,  (a)  £568  (increase 
£.558),  (6)  £3,524  (increase  £2,867)  ;  with  other  insulations,  (o)  £1,424 
(increase  £1,391),  (5)  £10,427  (increase  £9,667) ;  carbons,  (a)  £3,113. 
(increase  £276),  (b)  £17.197  (decrease  £8,142);  glow  lamps,  (a)  £6,596. 
(decrease  £7,924),  (b)  £211,892  (increase  £133,648);  arc  lamps  and 
electric  searchlights,  (a)  £28,  (6)  £28  ;  parts  of  arc  lamps  and  search- 
lights (other  than  carbons),  (a)  £8,067  (decrease  £11,885),  (5)  £44,671 
(decrease  £18,320)  ;  primary  and  secondary  batteries,  (a)  £2,270- 
(decrease  £4,991),  (b)  £27,650  (decrease  £72.074)  ;  meters  and  measuring 
instruments,  (a)  £3,279  (decrease  £5,612),  (b)  £22,534  (increa.se  £5,796) ;. 
switchboards,  (o)  £58  (decrease  £1,807),  (i)  £1,014  (decrease  £1,117)  ;  elec- 
trical goods  and  apparatus  unenumerated,  («)  £39,065  (decrease  £13,015)^ 
{b)  £248,215  (decrease  £61,898).  Total  of  electrical  goods  and  apparatus 
other  than  machinery  and  uninsulated  wire,  (a)  £100,289  (decrease 
£_1^6,584),  (6)  £766,436'(increase  £134,796). 

Exports. — The  exports  of  electrical  machinery,  material,  &c.,  (a). 
eluring  July,  1919,  and  (6)  from  Jan.  1  to  July  31,  with  increase  or  decrease 
compared  with  corresponding  periods  of  1918,  were  as  follows  : — 

Electrical  machinery,  (a)  £183,027  (increase  £111,322),  (6)  £810..541 
(increase  £190,428) ;  including  railway  anel  tramway  motors,  (o)  £2.949- 
(increase  £60),  (6)  £27,822  (increase  £4,831);  other  generators  and 
motors  except  for  aeroplanes,  motor  cars  and  cycles,  (o)  £98,216  (increase 
£43,446),  (6)  457,925  (increase  £76,122) ;  and  electrical  machinerv  unenu- 
merated, {a)  £81,862  (increase  £67,816),  (b)  £324,794  (increase  £109.475) ; 
telegraph  and  telephone  cables,  submarine,  (ri)  £107,265  (increase  £83.i  65),. 
(6)  £349.328  (decrease  £16,203) ;  other  than  submarine,  (a)  £27.'.l82  (de- 
crease £6,527),  (6)  £203,241  (increa.se  £30,292) ;  telegraph  and  telei>l'one 
apparatus,  (a)  £33,232  (increase  £17,134),  (b)  £189,861  (increase  £73.651) , 
other  electrical  wires  and  cables,  rubber  insulated,  («)  £88,452  (increase 
£84.339,  (6)  £376,943  (increase  £339.307) ;  with  other  insulation.  '  , 
£106,413  (increase  £91.343),  (6)  £431,380  (increase  £389.586) ;  carbons.  („) 
£1,597  (increase  £1,320),  (6)  £5,034  (increase  £1,728) ;  glow  lamps,  ((() 
£17,992  (increase  £11,213),  (6)  £84,620  (increase  £35,665  ;  arc  lamps  and  _ 
searchlights,  (a)  £229  (decrease  £1,878),  (6)  £6,781  (decrease  £7.055) ;.« 
parts  of  arc  lamps  and  searchlights  (other  than  carbons),  (a)  £203  (de-  O 
crease  £373),  (6)  £7,514  (decrease  £3,792) ;  primary  and  secondary  bat- 
teries, (a)  £25,002  (increase  £16,741),  (6)  £266.427  (increase  £205,573); 
meters  and  measuring  instruments,  (a)  £19,307  (increase  £8,124).  (5)' 
£1 15,032  (increase  £44.317) ;  transformers,  (a)  £14,196  (increa.se  £12,093), 

(b)  £35,777  (increase  £19,139)  ;  switchboards,  (a)  £9,209  (increase  £6,974), 
(b)  £26,214  (increase  £6,347) ;  electrical  goods  an<l  apparatus  unenu- 
nu'rated,  (a)  £92,935  (increase  £58.543),  {b)  £624.361  (increase  £377,480). 
Total  of  electrical  goods  and  apparatu,^.  other  than  machinery  and 
uninsulated  wire,  (a)  £.544.014  (incn-asr  £383.011).  (^i)  £2,722,513  (increase 
£1.486,035). 

Educational. 

Dr.  J.  K.  Wood  has  been  appointed  lecturer  in  physical  chemistry  at 
the  Manchester  College  of  Technologj'. 

Prof.  Thos.  Gray  has  been  appointed  director  of  t  he  School  of  Chemistry 
at  the  Royal  Technical  College,  (JIasgow  ;  and  Mr.  Forsyth  J.  Wilson,' 
D.Sc.  Ph.D.,  and  Mr.  Isidor  M.  Hcilbrem,  D.Sc,  Ph.D.,  F.I.C.,  become 
professors  of  inorganic  and  analytical  chemistry  and  of  organic  chemi-strji 
respectively. 

~Thc  courses  of  study  at  the  Merchant  Venturers'  Technical  College 
(which  provides  and  maintains  the  faculty  of  engineering  in  the  Uni- 
versity of  Bristol),  include  schemes  of  study  for  persons  intending  to 
engage  in  civil,  mechanical,  electrical  or  automobile  engineering.  These 
comprise  not  only  the  usual  engineering  subjects.  Imtalso  instruction  m 
French  and  German  for  scientific  purjioses.  as  well  as  in  book-keeping, 
accountancy,  work  administration  and  organisation,  commercial  law.  &c. 

King's  College,  University  of  London,  provides  com])lete  courses  of 
study  extending  over  three  or  four  years  in  civil,  mechanical  and  elec- 
trical engineering,  and  prepare  for  the  engineering  degrees  of  the  Lni- 
versity  of  Ix)ndon  and  for  the  di|)loma  and  certificate  of  the  College. 
Various  additions  have  been  naade  to  the  engineering  department, 
including  two  large  drawing  offices,  lectu  re  theatre  and  rooms  for  research,, 
including  wireless  telegraphy  for  the  electrical  engineering  departments. 
There  are  six  laboratories  and  facilities  for  research  ond  post-graduate- 
work. 
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Tenders  Invited  and  Accepted. 

Atherton  Urban  Council  invites  tenders  (by  Sept.  18)  for  one  boiler 
plate  cubicle  equipped  with  instruments,  bus  bars,  sweating  sockets, 
&c.     Tenders  to  the  Clerk. 

West.minster  Guardians  want  tenders  by  noon  Sept.  17  for  the  supply 
of  electric  lamps,  fittings,  &c.  Forms  of  tender  from  the  Clerk,  Princes- 
row,  Buckingham  Palace-road,  London,  S.W.I. 

The  West  Ham  Guardians  require  tenders  by  10  a.m.  Sept.  25  for 
six  months'  supply  of  electrical  fittings,  ironmongery,  oils,  colours,  &c. 
Forms  of  tender  from  the  Clerk,  Board  Room,  Union-road,  Leytonstone, 
London,  K.  11. 

Portsmouth  Tramways  Committee  invite  tenders  for  supply  of 
3,000  tons  steel  girder  tram-rails,  180  tons  fish-plates,  40  tons  fish-bolts 
and  85  tons  w.-i.  tie-bars.  Specifications  from  the  Engineer  and  tenders 
to  the  Town  Clerk  by  Sept.  16. 

Tenders  are  invited  for  two  parcels  of  tungsten  wire  which  is  being  sold 
by  order  of  the  Prize  Court.  Forms  of  tender,  &c.,  from  the  brokers 
(Messrs.  Morrison,  Kekewich  &  Company),  270,  Gresham  House,  Old 
Broad-street,  E.C.2,  and  tenders  to  the  Admiralty  Marshal,  Royal  Courts 
of  Justice,  Strand,  London,  W.C.2,  by  noon  Sept.  22. 

West  Ham  Corporation  invite  tenders  for  the  supply  of  lead-covered, 
paper-insulated  underground  cables.  Specifications  and  forms  of  tender 
from  the  engineer  and  manager,  Mr.  Frederick  W.  Purse,  M.I.E.E., 
84-86,  Romford-road,  Stratford,  E.15,  and  tenders  to  the  Town  Clerk 
ly  4  p.m.  Sept.  9. 

Grimsby  Corporation  invite  tenders  for  the  supply  and  erection  of 
two  1,000  kw.  converters  and  c.c.  and  a.c.  l.t.  switchgear,  e.h.t.  switch- 
gear  and  cables  ;  coal  and  ash-handling  plant  and  a  30-ton  electrically- 
driven  travelling  crane.  Specifications  from  the  borough  electrical 
engineer,  Lieut. -Col.  W.  A.  Vignoles,  and  tenders  by  Sept.  25 

Edinburgh  Corporation  invite  tenders  for  three  10,000  k.w.  turbo- 
altemators  and  six  water-tube  boilers.  Specifications  from  the  engineer 
(Mr.  F.  Newington),  Dewar-place,  and  specifications  and  drawings  may 
be  seen  at  the  office  of  Sir  Alex.  B.  W.  Kennedy,  17,  Victoria-street, 
London,  S.W.     Tenders  to  the  Town  Clerk  by  Sept.  11. 

Ayr  Council  has  ordered  a  rotary  converter  from  Messrs.  Vickers, 
Ltd.,  at  £2,119. 

Darwen  Corporation  has  accepted  the  tender  of  the  English  Electric 
Company  for  the  supply  of  three  new  tramcars. 

St.  Helexs  CoRPORATiojr  has  accepted  the  tender  of  the  British 
Insulated  &  Helsby  Cables,  Ltd.,  for  the  supply  of  cables. 

Belfast  Corporation  Tramways  Committee  has  accepted  the  tender 
of  the  Brush  Electrical  Engineering  Comimny  for  the  supply  of  50  tram- 
car  bodies  and  trucks. 

EccLES  Town  Council  has  accepted  the  tender  of  the  British  Electric 
Transformer  Company  for  three  500  k.v.a.  three-phase  transformers,  at 
£2,105.     Only  two  of  the  tenders  complied  with  the  specification. 

Spenbokough  Council  has  accepted  the  following  tenders  :  Phcenix 
D^Tiamo  Mfg.  Company,  rotary  converter,  £1,498;  British  Thomson- 
Houston  Company,  for  switchgear,  £265  ;  and  Brush  Company,  Ltd., 
transformer,  £580. 

Grimsby  Corporation  has  accepted  the  tender  of  John  Spencer,  Ltd., 
for  high-pressure  steam  boiler  feed  and  other  pipes  ;  that  of  the  Pulso- 
meter  Engineering  Company  for  an  electrically  driven  centrifugal  pump  ; 
and  that  of  Alton  &  Company,  for  a  water  storage  tank. 

Manchester  Electricity  Committee  has  accepted  the  following 
tenders  : — British  Westinghouse  Company  and  Ferranti,  Ltd.,  trans- 
formers ;  Ferranti,  Ltd.,  Chamberlain  &  Hookham,  General  Electric 
Company,  Ltd.,  British  Westinghouse  Company,  meters  ;  British  Insu- 
lated &  Helsby  Cables,  Callender's  Cable  &  Construction  Company,  C. 
Macintosh  &  Company,  John.son  &  Phillips,  Enfield  Cable  Company, 
Western  Electric  Company  and  Siemens  Bros.  &  Company,  cables  ; 
British  Thomson -Houston  Company,  Veritys  Ltd.,  Electromotors  Ltd. 
and  British  Westinghouse  Company,  motors  ;  Veritys  Ltd.  and  A. 
ReyroUe  &  Company,  motor  starters. 

Appointments  Vacant  and  Filled. 

Doncaster  ruq)oration  require  a  borough  electrical  engineer.  Salary 
£.550  per  annum.     Applications  to  the  Town  Clerk  by  Sept.  11. 

Instructors  in  electrical  installation  work  and  electrical  engineering 
are  required  for  the  East  Ham  Technical  College.  Applications  to  the 
Principal. 

A  tramways  manager  is  required  for  the  tramways  in  the  boroughs 
of  Stockton  and  Thomaby-on-Tees.  Applications  to  the  Town  Clerk, 
Borough  Hall,  Stockton-on-Tees,  by  Sept.  27. 

A  chief  lecturer  in  electrical  engineering  is  rcrjuired  at  West  Ham 
Municipal  Technical  In.,titute.  Salary  £250 — £10 — £400  per  annum. 
Applications  to  the  Principal,  Romford-road,  Stratford,  E.  15. 

A  senior  lecturer  in  electrical  engineering  is  required  for  the  South 
Wales  and  Monmouthshire  School  of  Mines,  Treforest.  Salary  £450-£600. 
Further  particulars  from  the  Principal  and  applications  by  Sept.  23. 

The  delegacy  of  the  City  and  Guilds  (Engineering)  College  require  three 
demonstrators  in  electrical  engineering.  Salaries  £150-f  200,  with  special 
bonuses  of  £120-£135.  Applications  to  Prof.  T.  Mather,  Exhibition-road, 
S.W.  7.,  by  Sept.  6. 

The  London  County  Council  requires  a  rolling-stock  engineer,  a  per- 
manent way  engineer,  an  assistant  electrical  engineer,  a  traffic  operation 


superintendent,  a  traffic  statistics  assistant,  a  publicity  aeeistant  and  two 
sub-station  superintendents.  Applications  to  the  Clerk  of  the  L  C.C. 
by  4  p.m.  Sept.  25. 

The  Civil  Service  Commissioners  announce  that  an  examination  will 
begin  on  the  28th  prox.  for  filling  vacancies  as  Assistant  Examceks  m 
the  Patent  Office.  The  examination  will  be  confined  in  the  main  to 
candidates  who  have  served  in  H.M.  Forces,  and  will  consist  of  a  qualify- 
ing examination  followed  by  interview  by  a  Selection  Board.  The  sub- 
jects of  the  qualifying  examination  are  English  composition,  precis 
writing,  general  knowledge  and  one  of  the  following  :  General  chemistry, 
electricity  and  magnetism,  mechanics  and  mechanism.  The  limits  of  age 
are  20-30,  Initial  salary,  £150  a  year  together  with  a  war  bonus. 
Copies  of  the  regulations  and  forms  of  application  may  be  obtained  from. 
the  Secretary,  Civil  Service  Commission,  Burlington-gardens,  London, 
W.  1.     The  last  day  for  making  application  is  Sept.  18. 

ilr.  A.  Anderson,  manager  of  the  Oldham,  Ashton  &  Hyde  Electric 
Tramway,  Ltd.,  has  been  appointed  manager  of  the  Peterborough  Electric 
Traction  Company. 

Mr.  W.  A.  Christiansen,  who  has  been  station -superintendent  of  the 
Yorkshire  Electric  Power  Company  for  the  past  six  years,  has  resigned 
in  order  to  take  up  an  appointment  in  the  contract  department  of  the 
B.  T.-H.  Company,  Rugby. 

Business  Items. 

The  offices  of  the  Wireless  Press,  Ltd.,  have  been  removed  to  12  and  13, 
Henrietta-street,  London,  W.C.  2.     Telephone,  CJerrard  2807. 

An  order  has  been  made  restoring  the  patent  dated  March  20,  1913, 
and  granted  to  Rebesi  Limited  and  Mr.  W.  B.  Good,  for  "An  automatic 
Morse  recorder." 

"The  partnership  between  S.  T.  and  E.  Quilliam  (trading  as  the  Forest 
City  Electric  Service  Supply  Company)  has  been  dissolved  so  far  as 
concerns  Mr.  E.  Quilliam. 

The  partnership  between  V.  C.  Bond,  E.  W.  Clarke  and  C.  C.  Wilson 
(trading  as  the  London  Battery  Company),  Wilton-road,  Hackney, 
London,  has  been  dissolved  so  far  as  concerns  Mr.  Bond. 

John  Bruce  Collier  and  Fredk.  John  CJoring,  trading  as  the  Electric  & 
CJeneral  Lighting  Engineering  Company,  1,  Station-road,  Famham, 
Surrey,  have  dissolved  partnership.     Debts  by  Mr.  Collier. 

Mr.  F.  Farndon  has  resigned  his  position  as  sales  manager  of  the  West 
Ham  Corporation  electric  supply  department,  and  is  forming  a  company 
to  carry  on  the  business  of  consulting  and  constructional  electrical  and 
mechanical  engineers,  as  from  Oct.  1  next.  Further  announcements 
of  the  company's  operations  will  be  made  later.  His  many  friends  in  the 
electrical  industry  will  join  us  in  wishing  ilr.  Farndon  every  success  in 
his  new  enterprise. 

The  Chloride  Electrical  Storage  Company,  Clifton  Junction,  near  Man- 
chester, has  prepared  a  booklet  which  gives  instructions  for  charging  and 
operating  "  Exide  "  and  "  Clifton  "  Ikarting  and  lighting  batteries.  Ths 
instructions  are  clear  but  concise,  and  there  is  a  diagram  of  connections 
with  a  table  of  normal  charging  rates.  A  copy  of  the  booklet,  which 
should  prove  very  useful  to  users  of  these  batteries,  is  sent  with  eacl* 

battery  sent_out  fromj^e  company's  works^  _  

"Mr.  R~C.  Atkinson,  Assoc.M.Inst.C.E..  A.M.I.E.E.,  A.M.I.Mech.E., 
who  has  for  the  last  seven  years  been  su]ierintendent  of  the  power'station 
construction  department  of  the  Yorkshire  "Electric  Power  Company,  has 
joined  the  firm  of  E.  L.  Thorp  &  Company  (late  Shepherd  &  Watney), 
consulting  engineers,  of  32,  Greek-street  Chambers.  Leeds.  The  firm 
will  in  future  practice  under  the  title  of  "  Thorp  &  Atkinson  "  at  the  same 
address,  and  will  continue  to  advise  upon  the  application  of  electrical 
power  to  industrial  work,  &c. 

Arrangements  have  been  made  for  amalgamating  the  undertaking  of 
Messrs.  A.  &  J.  Main  &  Company,  of  (Tlasgow.  with  the  engine  works 
department  of  Sir  W.  G.  Annstr(")ng.  Whitworth  &  Company.  A  new 
company,  under  the  title  of  Messrs.  Armstrong  &  Main.  Ltd.,  has  been 
formed,  with  Mr.  John  Noble  as  ehainnan,  and  -Mr.  J.  A.  Main  as  manag- 
ing director  ;  and  in  future  the  Clydesdale  and  Germiston  works  of 
Messrs.  Main  and  the  adjoining  Glasgow  engine  works  of  Messrs.  Anu- 
strong,  Whitworth  &  Company  will  be  under  one  management. 

The  British  Westinghouse  Electric  &  JIfg.  Coniiwny,  Trafford  Park. 
Manchester,  have  recently  issued  a  number  of  pamphlets  and  circulare 
relating  to  some  of  their  manufactures.  These  publications  relate  to  the 
"  Individual  Motor  Drive  of  Planing  .Machines."  "  Large  Out<loor 
Switches  and  Transformers,"  "  Bracket  Pedestal  Bearings,"  "  Some 
Westinghouse  Electric  Winding  Engines,"  "  D.C.  Motor  Starters  type 
S.D.,"  "Motor  Cienerators,"  "Oil-Immersed  Forced -cooled  Single  and 
Three-]>hase  Shell  and  Core  Type  Transformei-s,"  "Single-phase  Shell 
Typo   Oil-Immersed   Self-cooled   Transformers." 

Electro-Metals,  Ltd.,  56,  Kingsway,  W.C.2.,  has  issued  two  leaflets 
giving  prices  and  particulars  of  its  flexible  shaft  couplings.  In  leaflet 
No.  1,200  there  is  a  description  of  the  company's  union  type  of  coupling 
which  is  recommended  for  use  in  all  classes  of  work.  It  is  specially 
designed  for  exceptionally  severe  services,  and  a  number  are  working 
successfully  on  rolling  mill  plant.  It  is  claimed  that  the  design  is  such 
that  the  coupling  is  capable  of  sorting  up  energy,  so  that  the  (leak  torques 
arc  absorbsd  by  the  spring  and  cyclic  variations  arc  thus  damped  out. 
Leaflet  No.  1,207  is  devoted  to  the  company's  Z.V.  type  of  couplings 
which  is  recommended  as  serviceable  and  reliable  for  non-reversing  duty,. 
Owing  to  the  recent  increased  cost  of  coal,  the  company  has  increased  the- 
catalogue  prices  of  the  couplings  by  5  and  7.J  jier  cent,  resix-ctively. 
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Companies'  Reports,  &c. 

The  Brazilian  Traction.  Light  &  Power  Company  has  declared  a 
•quarterly  dividend  of  li  per  cent,  on  the  cumulative  preference  shares. 

The  NKwcASTLE-rpON-TYXE  Electric  Supply  Company  has  declared 
an  interim  dividend  of  2J  per  cent,  on  the  preference  and  ordinary  shares. 

At  an  extraordinarj-  meeting  on  the  28th  ult.  resolutions  were  j)assed 
increasing  the  number  and  the  remmieration  of  the  directors  of  Mar- 
coni's Wireless  Telegraph  Company. 

The  City  of  London  Electric  Lighting  Company,  Ltd.,  has  declared  an 
interim  dividend  at  the  rate  of  6  per  cent,  per  annum  (6s.  per  share),  less 
tax,  on  the  ordinary'  shares  for  the  past  half-year. 

The  directors  of  the  Canadi.in  GENER.iL  Electric  Company  have 
declared  a  dividend  of  2  per  cent,  for  the  three  months  Sept.  30  on  the 
common  stock,  and  a  half-yearly  dividend  of  3i  per  cent,  for  the  .six 
months  on  the  preference  stock. 

The  profit  of  theABERDKEN  SuBrRBAN  Tr.^mways  Comyany  for  the 
half-year  ended  July  31  last  was  £2,908,  which  with  amount  brought 
forward 'makes  £5,393.  The  directors  have  added  £1,200  to  renewal  and 
depreciation  acccount.  and  a  dividendat  the  rate  of  7  per  cent,  for  the 
j)ast  year  was  declared,  £1,907  being  carried  forward. 

For  the  year  ended  June  the  profit  of  the  Trafford  P.\rk  Estates, 
Ltd.,  was  £46,462,  which,  together  with  £58,227  brought  forward,  pro- 
vides an  available  sum  of  £104,689.  The  directors  recommend  pajTnent 
of  a  dividend  at  the  rate  of  7  per  cent,  [jer  annum  on  622.250  £1  shares  for 
12  months,  and  from  Feb.  7  to  June  30,  i919,  on  the  27,750  shares 
recently  re-issued.     The  balance  carried  forward  is  £60,365. 

Mr.  J.  H.  Blake,  who  presided  over  the  annual  meeting  of  the  Trow- 
bridge Electric  Supply  Company,  Ltd.,  last  week,  stated  that  the 
jirofit  for  the  past  year  was  £372,  which,  together  with  £57  brought 
forward,  left  £-429  to  be  dealt  with.  After  paying  a  dividend  of  5  per 
cent,  and  placing  £200  to  depreciation,  £64  was  carried  forward.  He 
complained  of  the  higher  expenses,  and  said  there  was  a  great  demand 
for  electricity,  especially  for  motive  power.  The  progress  made  proved 
that  the  company  was  justified  in  coming  to  Trowbridge,  even  though 
they  did  not  get  the  support  they  expected  at  the  start.  The  company 
was  now  being  asked  to  be  at  the  service  of  almost  everyone.  To  supply 
all  demands  would  require  a  great  amount  of  capital  ;  the  price  of  cables 
-was  almost  prohibitive,  and  he  regretted  the  attitude  of  the  Council  in 
refusing  to  allow  overhead  wires.  That  retarded  any  extension,  and 
prevented  people  who  wished  to  have  electic  light  from  being  supplied. 

"Se-w  Companies. 

ASTRAL  INTENSIFIER,  LTD.  (157.890).— Private  company.  Beg. 
Aug.  13,  capital  £5.IJ00  in  lOs.  shares,  to  adopt  an  agreement  with  A. 
•Graham  France  for  the  acquisition  of  a  patent  for  a  reflector  or  intensifier 
for  an  electric  filament  lamp,  &c.  First  directors  :  W.  H.  Timpson 
and  A.  Graham  France.  Acting  secretarj-  :  M.  Patt.  Reg.  office  : 
^,  New  Bon  1-st reel.  W.  • 

ATIENBORODGH  &  TORPIN,  LTD.  (158.083.)— Private  company  ; 
reg.  Aug.  20.  capital  £2.000  in  £1  shares,  to  carry  on  the  business  of 
electrical  and  mechanical  engineers,  &c.  First  directors  are  W.  Atten- 
borough  and  A.  E.  Tuqiin  (both  pennanent).  Reg.  office,  5,  Goldsmith- 
-Btrcet,  Nottingham. 

BRITISH  MAGNESITE  CALCINING  COMPANY,  LTD.  (158,119.)— 
Private  company  ;  reg.  Aug.  21.  capital  £1011.001)  in  £1  shares.  Objects, 
to  carry  on  the  business  of  calciners,  burners,  grinders  and  pulverisers  of 
raagnesite,  chrome,  bauxite,  dolomite  or  other  refractory  materials ; 
manufacturers  of  and  directors  in  stoppers,  nozzles,  dolomite  and  other 
bricks,  tiles  and  pottery,  smelters,  engineers.  &c.  Secretary,  R  C.  Rann. 
Reg.  office.  14,  Great  George-street,  S.VV.  1. 

CHIPPERFIELD,  LTD.  (158,088).— Privat=  company,  reg.  Aug.  20, 
capital  £1,000  in  £1  shares,  to  take  over  business  of  electrical  engineer 
carried  on  by  F.  Chipperfield  at  Oult'in  Broad.  Suffolk.  First  directors 
are  F.  Chipperfield,  C.  Chipperfield  and  0.  G.  Scarle. 

CONNOLLYS  (BLACKLEY)  LTD.  (158,345).— Private  companv.  Reg. 
Aug.  29.  I.,!, it  1 1  £.'.11.(11111  ill  £1  shares.  Objects  :  To  enter  into  a"n  agree- 
ment with  the  KTiti.ld  Elictric  Cable  .Mfg.  Company,  Ltd.,  and  its  liqui- 
dator, and  the  Enfield  Ediswan  Cable  Works,  Ltd.,  for  the  acquisition 
of  the  undertaking  and  assets  of  Connolly  Brothers,  Ltd.,  insulated  wire 
and  cable  manufacturers.  First  directors  are  Viscount  Grintson,  John 
Aspin,  Alb-rt  V.  Downt-jn  and  .lohn  Brown.  Reg.  office  :  Central 
House.  l"inshury-s(|uare.  E.C.2. 

DELTA  ELECTRICAL  &  GENERAL  ENGINEERING  COMPANY,  LTD. 
(158,161). — Private  company,  reg.  Aug.  22.  capital  £1,000  in  £5  shares, 
to  carry  on  the  business  indicatNi  by  the  title.  Secret  iry.  T.  Prior. 
Reg.  Office  :    Kilnholme  Hill.  St.icksteads,  Bacu]). 

DICKS  ASBESTOS  COMPANY,  LTD.  (1.58,272).— Private  company, 
reg.  .\ug.  27.  c.ipitil  £10il.lX)0  in  £1  shares,  ti  tike  over  the  business  of 
Dick's  Asb.^stjs  (  ompany,  and  t  >  carry  on  the  business  of  manufacturers 
of  and  dealers  in  asbastis,  fibrp.s,  non-conducting  coverings,  engine  and 
pump  packings,  &c.  First  directors  are  W.  F.  iJick  (governing),  F.  R. 
AS'illiams  and  L.  L.  Mortlock.     Reg.  office  :   47,  Fcnchurch-strect,  E.C.3. 

LUNA.  LIMITED.  (157,873).— Private  company.  Reg.  Aug.  12,  capital 
■£3,0l»0  in  £1  shares.  Objects  :  To  carry-  on  the  business  of  manufac- 
turers and  sellers  of  luminous  and  other  signs,  guides,  novelties,  &c. 
Tirst  directors  are  S.  G.  Catt  and  E.  S.  Barralet.  Reg.  office :  3,  Great 
"Winchester-street,  E.C. 

MIDDLESBROUGH  STEEL  TUBE  t  CONDUIT  COMPANY.  LTD.  (158.359) 
Privat:-  comp.uiy.      R-j.   AiiL'.   29.  cipital   II.-..OIH)  in   £1   shares  (14,900 


ordinary  and  100  management),  to  carry  on  the  business  of  manufac- 
turers of  and  dealers  in  conduit,  boiler  and  steel  and  iron  tubes,  manu- 
facturers of  and  dealers  in  electrical  and  mechanical  appliances,  «Stc. 
First  directors  arc  W.  H.  Mill  (chairaian),  J.  Mather,  R.  W.  Perry  and 
J.  Mill  (all  permanent).  Secretary:  J.  Reid.  Reg.  office  :  Lower  Com- 
mercial-street, Middlesbrough. 

NORWEGIAN  ELECTRIC  SMELTING  COMPANY,  LTD.  (158,138.)— 
Private  company  ;  reg.  Aug.  21,  capital  £30.000  in  £1  shares,  to  carry  on 
the  business  indicated  by  the  title,  and  to  enter  into  an  agreement  with 
G.  J.  Stock.  First  directors  are  G.  R.  T.  Taylor,  T.  V.  .Miles,  G.  J.  Stock 
and  H.  H.  Blacklnun  (and  secretarv).  Reg.  office,  24,  Bank-street, 
Bradford. 

PETTIGREW  &  MERRIMAN,  LTD.  (158.178).— Private  company, 
reg.  Aug.  22,  capital  £20,500  in  £1  shares  (10,000  8  per  cent,  cumulative 
preference  ordinary  and  10,500  ordinary).  Objects  :  to  carry  on  the 
business  of  mechanical  and  electrical  engineers,  instrument  makers, 
electricians.  &c.  First  directors  are  T.  Pettigrew,  E.  Merriman  and 
P.  H.  Macintosh. 

PRODUCTS  &  EQUIPMENT,  LTD.  (158,109)  —Private  company:  reg. 
Aug.  30,  capital  £3.000  in  £1  shares.  Objects,  to  carry  on  the  business 
of  manufacturers,  importers  and  exporters  of  and  dealers  in  engineering 
appiratus,  equipment,  stores  and  tools.  First  directors  are  H.  W. 
Lukerand  J.  S.  Davidson. 

TAYLOR  BROTHERS  (CANNON  STREET),  LTD.  (158,185).— Private 
company,  reg.  Aug.  22,  capital  £10,000  in  £1  shares.  Objects  :  to  carry 
on  the  business  of  engineers,  machinists  and  repairers  of  machinery, 
electricians,  mechanical,  chemical  and  electrical  engineers,  &c.  First 
directors  are  A.  Atkinson  (managing),  H.  E.  Taylor,  A.  J.  Taylor  and 
L.  Taylor  (all  permanent).     Reg.  office  :   46,  Cannon-street,  E.G. 

VICKERS  HELLENIC,  LTD  (150,188.)— Private  company  ;  reg.  Aug. 
22,  capital  £10,000  in  £1  shares,  to  carrj'  on  the  business  of  manufac- 
turers of  and  dealers  in  steel,  iron,  brass  and  metals,  shipwrights,  elec- 
tricians, &c. 

X-RAYS,  LTD.  (158,010.)— Private  company  ;  reg.  Aug.  16,  capital 
£25.000  in  £1  shares,  to  carry  on  the  business  of  manufacturers  of  and 
dealers  in  electrical  apparatus,  and  other  things  applicable  to  X-rays,  &c. 
Reg.  office,  10,  Balham  Park-n.ad,  8.W.  12. 


Prices  of  Metals,  Chemicals,  &c. 


Price. 
£1 10     0     0 
£120     0     0 

Is.  3}|d. 

Is.  3iJd. 


Os.   10{|d. 
l.s.  2Jd. 
Is.  2J<1. 


Tuesday, 
Inc. 
£1 


Sept.  ; 
Dec. 


31d. 


Copper — 

Best  selected per  ton 

Electrolytic  bars  ...  ,, 

H.C.  wire,  basis    ...  per  lb. 

Sheet per  lb. 

Phosphor-hronze  Wire — 

Phosphor-bronze 

wire,  basis   per  lb. 

Brasi  60/40— 

Rod,  basis      ,, 

Sheet,  basis   ,, 

Wire,  basis     ,, 

Pig  Iron — 

Cleveland  warrants  per  ton 

Galvanised      steel 

wire,  basis     ,, 

Lead  Pig — 

English  „ 

Foreign  or  colonial  ,, 

Ti'n- Ingot    

Wire,  basis    per  lb, 

Salamtnoii  iac. — Per  cwt.80s.and75s.     Copper  Sulphate. — Per  ton  £43. 
.S'»?/)/(«/-(Flowers).— Perton  £23.        Boric     ^cid   (Crystals).— Per    ton, 
(Roll  Brimstone). — Per  ton         £72. 

£21.  Carbon  Bia-ulphide. — Per  ton  £55. 

Sulphuric    Acid    (Pyrites,  168°). —     Sodium  Bichromate. — Per  lb.  lid. 

Per  ton.  £7  ISs.  Sodium  Clihrale.— Per  \h.  6Jd. 

Shelkic.~i8S  ■■.     October  delivery  490s. 

/eu(/')(')-.— Para  fine,  2s.  ojd- ;  plantation  grades,  2s.  l}d,-2s.  IJd.  lb 

The  metal  prices  are  supplied  by  the  British  In.sulated  &  Helsby  Cables, 
Ltd.,  and  the  rubber  figures  by  W.T.  Henley's  Telegraph  Works  Company. 
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Thlrty-Se-veii  Years  Ago. 

[From  TriK  Ki.F.cTiuciAX,  S'pt.  2,  18S2.] 
The  Lancashire  anu  C'he.sjiiki-;  Telepiio.nk   Exchange. — At  the 
meeting  of  shareholders  of  the  Lancashire  &  Cheshire  Telephonic  Ex- 
change  Company,  convened  for  September   11,  the  directors  will  rc- 
ct.mmend  a  dividend  at  the  rate  of  5  per  cent,  per  annum. 

The  Telephone  at  Derby. — Messrs.  .John  Davis  &  Son,  of  Derby- 
have  erected  a  telei)hone  line  between  the  mills  of  Messrs.  Peters  & 
Company,  at  Derby,  and  Borrowash,  a  distance  of  5  miles.  The  Gower- 
B  il  instruments  are  employed,  and  are  said  to  work  satisfactorily. 

Electric  Light  for  Shops.- — Messrs.  Shoolbred  &  Company,  of 
Tottenham  Court-road.  W..  have  40  electric  lamps  now  in  use,  at  least 
so  says  the  '"  Daily  News,"  and  we  have  no  reason  to  doubt  the  fact ; 
but  surely  what  follows  is  slightly  inaccurate.  Our  contem])orary  says 
that  the  lamps  are  "supplied  by  two  eight  horse-power  engines,  each 
engine  worketl  by  a  Gramme  machine  of  twenty  lights  "  ! 
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Notes. 


.Addresses  to  the  British  Association. 

It  was  not  unnatural  that  the  Presidential  Address  by  Sir 
'Charles  Parsons  to  the  British  Association,  and  also  the 
Addresses  of  Chairmen  to  the  sections,  should  deal  to  a  con- 
siderable extent  with  our  activities  during  the  war.  The  veil 
is  being  gradually  lifted  from  what  was  done  during  those  four 
.years.  .Considering  the  slowness  with  which  scientific  develop- 
ments are  usually  evolved  into  practical  applications  it  is 
evident  how  intense  the  work  must  have  been.  Among  the 
more  interesting  work  which  proved  of  great  value,  and  to 
which  reference  is  made  by  Sir  C!harles  Parsons,  we  may 
mention  sound  ranging.  A  testimonial  to  its  accuracy  is  given 
by  tlie  statement  that  a  single  set  of  good  observations  could 
be  relied  upon  to  give  the  position  of  an  enemy  gun  to  about 
50  3'ards  at  7,000  yards  range.  The  system  could  be  carried 
on  during  considerable  artillery  activity,  and  thus  during  1917 
sound  ranging  stations  became  very  numerous.  Equally 
important  were  questions  of  sound  transmission  under  water, 
which  introduced  very  abnormal  conditions.  To  detect 
sound  in  still  water  by  means  of  a  hydrophone,  free  from  sounds 
m  the  immediate  neighbourhood,  was  comparatively  simple  ; 
but  to  detect  sounds  at  a  distance  when  the  hydrophone  is 
being  drawn  through  the  water  at  a  considerable  speed  and 
■by  a  vessel  which  might  be  travelling  in  rough  water  was  a 
very  difierent  problem.  The  sounds  in  the  immediate  neigh- 
bourhood then  introduce  too  much  interference.  The  solution 
was  found  by  taking  council  with  those  working  in  other 
branches  of  science.  It  was  known  by  the  biologist  that  sea 
lions  can  hear  under  water  when  travelling  up  to  speeds  of 
•6  knots,  and  from  the  construction  of  the  ear  of  the  whale  it 


follows  that  the  sound  waves  received  by  this  mammal  must 
be  transmitted  through  the  head  rather  than  through  the  ear 
This  led  to  the  placing  of  the  hydrophone  in  a  hollow  body  in 
the  form  of  a  fish  made  up  of  celluloid  or  very  thin  metal,  the 
hydrophone  being  fixed  in  the  centre  of  the  head  and  the  bodv 
being  filled  with  water.  When  such  a  device  was  towed  at 
some  distance  behind  the  chasing  ship,  disturbing  noises  were 
found  to  be  small  and  enemy  noises  could  be  heard  up  to  speeds 
of  14  knots  and  at  considerable  distances.  One  of  the  many 
valuable  investigations  arising  out  of  the  war  and  mentioned 
by  Sir  Charles  Paksons  is  that  of  the  rapid  erosion  of  the 
propellers  of  some  of  the  ships  doing  arduous  duties.  A 
committee  of  inquiry  was  appointed  by  the  Admiraltv  and 
it  was  found  that  the  erosion  was  due  to  the  intense  blows 
struck  upon  the  blades  of  the  propellers  by  the  water  closing 
up  the  vacuous  cavities  against  them.  Although  the  pressure 
bringing  the  water  together  is  only  that  of  the  atmosphere,  it 
was  proved  that  at  the  nucleus  a  pressure  as  high  as  20,000 
atmospheres  might  be  produced.  It  was  shown  that  when 
water  flowed  into  a  conical  tube  which  had  been  evacuated  a 
pressure  of  over  140  tons  per  square  inch  was  recorded  at  the 
apex.  Such  a  pressure  is  capable  of  eroding  brass  and  steel, 
even  of  the  harde.st  variety,  if  sufficient  time  is  allowed. 


Utilisation  of  Scientific  Men  During  the  War. 

In  his  Address  to  Section  A,  Prof.  A.  Gray  referred  at  some 
■  length  to  the  work  of  scientific  men  during  the  war  and  the 
difiiculties  under  which  they  laboured.  The  statement  is 
made  that  the  Germans  had  a  complete  record  of  men  fitted 
only  for  the  rank  and  file  and  of  those  who  had  been  trained 
to  observe  and  to  measure.  It  is  perfectly  true  that  some 
education  is  necessary  even  in  taking  simple  measurements, 
and  this  education  could  be  very  easily  given  in  Germany. 
In  this  country  the  authorities  were  not  aware  of  any  such 
need.  It  was  only  natural,  therefore,  that  a  good  deal  of  chaos 
should  arise  when  the  new  armies  were  organised  under  con- 
ditions of  very  great  stress.  The  work  of  Prof.  Gray  himself 
was  concerned  with  the  Inventions  Panel  of  the  ilinistrv  of 
Munitions.  Here  there  were  two  main  difiicalties.  One  was 
due  to  the  ignorance  of  the  public,  which  was  comparatively 
harmless,  and  the  other  to  lack  of  appreciation  of  scientific 
matteis  in  the  Army  itself.  Many  of  the  inventions  suggested 
were  merely  ideas  and  quite  hopeless  at  that.  For  example, 
a  favourite  notion  was  that  a  magnet  should  be  taken  up  b\ 
an  aeroplane  and  used  to  attract  Zeppelins  and  other  aircraft  I 
Any  magnet  was  apparently  sufficient  for  the  purpose.  Other 
people  suggested  electromagnets  fed  by  machines  which  would 
have  involved  the  carrying  of  a  fully  equipped  power  house 
upon  the  aeroplane.  Such  examples  serve  to  show  the  lack 
of  knowledge  on  the  part  of  the  public  and  the  self-confidence 
with  which  such  subjects  are  tackled.  Otherwise  they  are 
rather  amusing,  but  no  doubt  they  led  to  waste  of  time  when 
time  was  valuable.  The  more  serious  difiicuhy.  however,  was 
that  when  approved  appliances  were  sent  to  G.H.Q.,  a  thor- 
oughly well-informed  and  capable  officer  might  not  always  be 
present  to  explain  their  action.     In  such  cases  delay  often 
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resulted,  and  probably  rejection,  through,  the  ignorance  of 
those  who  handled  them.  It  is  not  surprising  that  Prof.  Gr.\y. 
while  not  wishing  to  scofE  at  tJie  "playing  fields  of  Eton,"' 
holds  the  view  that  scientific  laboratories  and  good  intelligent 
work  in  them  are  also  indispensable.  There  also  appears  to 
have  been  the  difficulty  that  human  nature  sometimes  played 
a  part  in  the  inverticrs  which  came  from  outside,  because 
these  occasionally  brought  about  the  solution  of  problems  upon 
which  technical  officers  were  already  engaged.  It  was  only 
natural  that  these  officers  should  come  to  regaid  the  solving 
of  these  problems  as  their  own  special  job  and  therefore  did 
not  welcome  the  coming  of  an  outside  inventor.  Obviously, 
it  would  have  been  better  not  to  put  certain  inventions  into 
the  bands  of  these  technical  officers.  This  experience  leads 
Prof.  Gray  to  suggest  that  an  impartial  board  for  the  purpose 
of  testing  inventions  cf  national  importance  would  be  of  very 
great  advantage.  Such  ?.  board  should  be  provided  with  a 
properly  qualified  staff,  and  the  whole  organisation  should  be 
free  from  inventors  of  similar  appliances,  so  that  an  open  mind 
on  the  inventions  submitted  would  be  obtained.  There  is  a 
great  deal  to  be  said  in  favour  of  such  an  organisation,  but  we 
do  not  doubt  that  it  would  be  opposed  by  just  that  class  of 
technical  officers  to  whom  Prof.  Gray  refers. 


Patent  Office  Reforms. 

While  the  question  of  patent  law  reform  is  under  con- 
sideration the  allied  question  might  well  be  considered  whether 
some  improvements  might  not  be  constituted  in  the  patent 
office  machinery  which,  while  doubtless  fairly  efficient  so  far 
as  it  goes,  has  admitted  limitations.  One  of  the  weaknesses 
of  the  present  conditions  is  the  uncertainty  whether  any 
patent,  even  if  readily  granted  'S  not  ante-dated  by  some 
previous  one.  While  a  perfunctory  search  is  made  by  the 
Patent  Office  it  is  admittedly  not  meant  to  be  exhaustive,  and 
the  circumstances  of  many  private  inventors  are  such  that  the}- 
cannot  make  a  really  adequate  search  for  themselves.  Another 
question  that  may  be  raised  is  tbe  large  nximber  of  worthless 
patents  that  are  accepted  under  the  present  system.  We_ 
know  that  there  is  one  school  of  thought  that  regards  this  as 
essentiallv  the  patentee's  affair,  and  consider  that  it  would  be 
dangerous  for  the  State  to  ofier  advice  to  applicants.  On  the 
other  hand,  it  may  be  urged  that  a  simple  bureau  to  which 
application  might  be  made  for  advice  would  save  us  from  a 
verv  large  number  of  useless  patents,  the  publication  and  re- 
cording of  which  is  really  labour  lost,  not  to  speak  of  the  waste 
of  the  patentee'.?  own  time.  We  are,  of  course,  speaking  here 
of  obviously  futile  patents,  not  patents  whose  value  is  a  matter 
of  opinion.  We  recall  that  a  movement  in  the  United  States 
in  this  direction  was  initiated  early  in  the  present  year.  The 
necessity  for  more  rigorous  search  was  insisted  ujion  and 
it  was  suggested  that  ap])licants  should  be  given  more  helpful 
information.  To  this  end  separate  bureaus  dealing  respec- 
tively with  information  and  education,  publications  on  patents, 
validity  examinations  and  priority  of  inventions  were  pro- 
posed. There  is  here  an  indication  of  the  still  broader  view 
that  is  sometimes  taken  of  the  functions  of  the  Patent  Office, 
according  to  which  it  should  combine  with  its  present  functions 
the  general  tabulation  of  information  on  research,  discovery  and 
invention.  If  tabulation  of  this  information  were  attempted, 
experimenters  might,  on  payment  of  a  fee,  obtain  information 
on  any  specific  research  before  taking  out  a  patent,  thus 
initiating  the  saving  of  useless  labour  at  an  even  earlier  stage. 


Gift  to  ShefiBeld  University.— Mr.  .John  Dixon  Bmnton,  of 

Musselburgh,  has  given  £1,000  to  the  Ai)plic(l  Science  Depart- 
ment of  the  Sheffield  University,  the  income  from  the  sum  to  be 
expended  yearly  on  a  medal  and  premium  for  the  best  metal- 
lurgical research  work  done  at  the  University  during  the  year. 


Convention  of  Iron  and  Steel  Electrical  Engineers  in  the 
United  States.— We  notice  that  the  Association  of  Iron  and 
Steel  Electrical  Engineers  in  the  United  States  will  hold  its 
thirteenth  annual  convention  in  St.  Louis  on  September  22-26. 
Eejjorts  are  to  be  submitted  by  the  committees  on  standardisa- 
tion, education,  safety  and  electric  furnaces,  and  a  variety  of 
Papers  on  subjects  of  joint  interest  to  electrical  engineers  and 
iron  and  steel  experts  has  been  arranged. 

Proposed  Submarine  Tunnel  in  Japan.— According  to  the 
■'  Journal  ''  of  the  Royal  Society  of  Arts,  it  has  been  decided  to 
cut  a  tunnel  under  the  Shimonoseki  Strait  in  Japan,  thus  link- 
ing together  the  railway  stations  of  Honshu  and  Kjiishu, 
which  are  at  present  connected  by  ferry-boats.  It  is  antici- 
pated that  two  years  will  be  spent  in  a  preliminary  survey  of 
the  sea-bed  and  in  drafting  the  general  plans,  and  that  the 
work  will  be  commenced  in  1921  and  completed  in  192S.  The 
total  length  of  the  tunnel  will  be  seven  miles,  of  which  one 
mile  will  be  completely  under  the  sea. 

Industrial  Council  for  Electric  Cable  Makers.— The  first 
meeting  ot  the  .Joint  Industrial  Council  for  tke  Electric  Cable 
Milking  Industry  ivas  held  at  the  Ministry  of  Labour  on  the 
1th  in.st.  Mr.  Bertram  Wilson,  of  the  Ministry  of  Labour,  who 
jiresided  during  the  earlier  part  of  tne  proceedings,  pointed 
out  that  that  was  the  forty-fifth  .Joint  Industrial  Council  to 
be  formed.  Mr.  L.  B.  Atkinson,  Cable  Makers'  Association, 
was  elected  chairman,  and  Mr.  A.  Allison,  of  the  India  Rubber, 
Cable  and  Asbestos  Workers'  Union,  vice-chairman  ;  and  the 
following  were  appointed  as  Joint  Secretaries  :  For  the 
Employers'  Side,  Mr.  H.  Standring  (Messrs.  Frankenburg  & 
Sons,  Ltd.)  ;  For  the  Employees'  Sirl",  Mr.  H.  McCale  (Workers' 
Union). 

Railway  Electxification  in  france. — A  scheme  of  consider- 
able magnitude  has  been  put  forward  by  the  Compagnie  des 
Chemins  de  fer  de  Paris-Orleans  for  the  electrification  of  its 
railway  system,  an  application  having  been  made  to  the 
State  for  permission  to  develop  practically  all  the  available 
water-power  in  the  Dordogne  and  its  tributaries.  The  "  Revue 
Generale  de  I'Electricite  "  gives  a  summary  of  the  potential 
power  of  the  various  sources  specified,  which  are  capable  of 
developing  a  total  of  nearly  100,000  h.p.  E.xception  has,  how- 
ever, been  taken  to  the  proposals  by  the  Chamber  of  Com- 
merce of  Clemont-Ferrand,  which,  while  recognising  the 
advantages  of  electrification,  questions  whether  it  is  neces- 
sary to  reserve  all  the  sources  of  power  requested. 

Rhon3  Power  Schema. — The  French  iMinistry  of  Public 
Works  has  under  consideration  a  scheme  for  the  utilisation  of 
the  water-power  of  the  Rhone  and  Central  France.  A  de- 
rivation canal  will  be  constructed,  which  will  make  the  river 
navigable  for  ships  of  1,200  tons  from  the  sea  to  Switzerland, 
and  power  stations  w.U  be  erected  along  the  whole  length  of 
the  river.  By  means  of  improved  electric  power  the  naviga- 
tion and  irrigation  of  the  whole  district  will  be  transformed. 
The  concession  for  the  scheme  will  be  given  to  one  company 
to  be  formed  by  the  departments  bordering  the  Rhone  anil  the 
department  of  the  Seine.  The  capital  will  be  £8,000,000. 
The  City  of  Paris,  which  is  expected  to  subscribe  £4,000,000, 
is  prepared  to  take  over  200,000  kw.  of  power  to  be  supjilied 
by  the  Rhone  power  stations. 

Bulletin  of  the  Federaiion  of  British  Industries.— The  ^ 
issue  of  this  bulletin  for  September  Stli  contains  evidence 
of  the  steady  activities  of  the  Federation,  which  include  the 
despatch  of  a  commissioner  to  the  East  Coast  of  S.  America, 
and  the  opening  up  of  communications  with  the  Commercial 
Secretary  of  the  British  Legation  in  Prague,  Mr.  R.  Parker, 
who  is  now  on  a  visit  to  this*coimtry  from  Czecho-Slovakia. 
Among  the  topics  discussed  the  removal  of  import  duties 
naturally  receives  much  attention.  An  account  is  also  given  of 
the  annual  meeting  of  the  Leicester  branch  of  the  Federation 
on  August  29th.  Other  items  include  the  formation  of  an 
information  bureau,  under  Mr.  G.  0.  Blacker,  at  Singapore,  for 
the  promotion  of  trade  with  the  East  Indies,  and  a  report  by 
Major  E.  Kennard  on  Prospects  in  the  Balkan  States. 
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Provision    of    Light     Under     Large     Generators. — Tlu 

"  Electrical  World  ''  draws  attention  to  tlie  need  for  lightini; 
efficiently  the  pits  iinderneath  generators.  This  i.s  one  ot 
those  simj^le  matters  that  are  apt  to  be  overlooked.  It  is 
common  ijractice  to  rely  upon  hand-lamps  for  the  inspection 
of  interiors  in  which  case  the  workman  frequently  has  to  insert 
his  lamp  through  the  opening  down  which  he  is  looking  ; 
inspection  in  these  circumstances  is  difficult.  Accordingly,  in 
the  new  hydro-electric  plant  at  Lowell,  Michigan,  lajsps  are 
permanently  installed  at  the  sides  of  the  jait,  outlet  boxes  and 
condait  being  embedded  in  the  concrete  support.  The  arrange- 
ment has  been  found  to  facilitate  inspection  considerably. 

Industrial  Council  for  the  Tramway  Industry. — The  first 
meeting  of  this  Cuujicil  was  held  at  the  Ministry  of  Labour, 
Whitehall,  London,  S.W.,  on  Friday.  The  following  officers 
were  appointed:  Chairman:  Mr.  W.  J.  Squires  (Chairman, 
Highways  Conimittee,  London  County  Council)  ;  Vice-Chair- 
7nan  :  Mr.  Stanley  Hirst  (Amalgamated  Association  of  Tram- 
way and  Vehicle  Workers)  ;  Joint.  Secretaries  :  (Employers) 
Mr.  J.  Beckett,  F.S.A.A..  Municipal  Tramways  Association, 
Gothic  House,  Accrington  ;  Mr.  A.  de  Turckheim,  Tramways 
and  Light  Railway's  Association,  33,  Tothill-street,  AVest- 
minster,  S.W.  1  ;  (Employees)  Mr.  J.  Clif!,  Amalgamated 
Association  of  Tramway  and  Vehicle  Workers,  5,  Leaf-square, 
Pendleton,  Manchester.  This  is  the  forty-sixth  Joint  Indus- 
trial Council  to  be  formed,  and  the  fifth  dealing  with  industries 
in  which  both  mimicipal  and  company-owned  undertakings 
are  concerned. 

Birmingham  Electric  Club. — This  club  will  open  its  winter 
session  on  Saturday,  the  13th  inst.,  with  a  Paf)er  by  Mr.  E.  F. 
Steveuton  on  "  High  Efficiency  Projector  Areas."  The  club 
was  established  in  1905  "  to  facilitate  the  exchange  of  informa- 
tion and  ideas  in  electrical  engineering,"  and  incidentally  to 
provide  a  social  link  between  men  engaged  in  the  profession  and 
business.  There  are  now  about  100  members.  Its  meetings 
are  invariably  successful,  and  anyone  engaged  in  electrical 
work  who  happens  to  be  in  Birmingham  on  Saturday  evenings 
will  be  sure  of  a  welcome  and  may  possibly  acquire  some  useful 
information.  The  meetings  are  held  fortnightly  at  the  Grand 
Hotel  at  seven  o'clock.  On  October  11th  there  is  a  Paper  on 
"  Thermo-electric  Generators,"  by  Mr.  C.  M.  Walter.  On 
November  8th  tJhe  Paper  is  by  Mr.  T.  Pettigrew,  of  London, 
on  ■'  Automatic  Telephones,"  on  which  occasion  a  working 
equipment  will  be  shown. 

Industrial  Welfare  Society. — During  the  last  three  years, 
inspired  by  the  eflurts  of  far-seeing  firms,  the  Welfare  Move- 
ment has  made  very  rapid  strides  in  this  comitry,  and  the  wide 
recognition  now  being  given  to  it  by  employers,  workers  and 
public  men  leaves  little  doubt  but  that  within  a  few  years  it 
will  occupy  a  very  prominent  position  in  the  industrial  world. 
So  far  no  real  attempt  has  been  made  either  by  State  or  volun- 
tary agencies  to  collate  information  regarding  various  phases 
of  the  work  ;  in  fact,  the  names  of  firms  interested  in  the 
movement  are  not  even  recorded  in  any'  place.  The  Industrial 
Welfare  Society,  which  has  now  been  formed,  is  anxious,  for 
the  benefit  of  industry  generally,  to  collect  from  the  pioneers 
of  this  movement,  information  regarding  their  doings  in  con- 
nection with  welfare  work.  Those  firmw  who  are  willing  to 
assist  in  this  way  are  requested  to  apply  for  particulars  of  the 
information  desired  to  the  Industrial  Welfare  Society ,  33, 
Tothill-street,  Westminster,  S.W.I. 

Wireless  Society  of  London. — We  understand  that  the 
officials  of  the  Wireless  Society  of  London  are  in  close  touch 
with  St.  Martin's  le  Grand  on  the  question  of  licences.  It  will 
be  remembered  that  before  the  war  they  appointed  a  strong 
Advisory  Committee  to  assist  the  officials  of  the  Post  Office 
in  sifting  their  numerous  ai^pUcations  for  licences  and  recom- 
mending those  which  should  be  accepted.  The  honorary- 
secretary,  Mr.  Leslie  McMichael,  of  .30,  West  End-lane,  West 
Hampstead,  N.W.6,  informs  us  that  the  ofier  of  their  services 
has  again  been  accepted  in  the  same  capacity.  Several 
questions  in  connection  with  the  proposed  new  licences  have 
still  to  be  decided,  particularly  Witt  respect  to  transmitting, 


but  we  gather  that  the  genuine  experimenter  and  the  amateur 
who  is  prepared  to  conform  to  reasonable  regulations,  may  rely 
upon  the  Society  doing  all  that  can  be  done  at  the  moment  to 
further  their  interests. 


Obituary. 

We  regret  to  record  the  death  on  Tucsdaj-  last  of  Mr.  Edwin  O.  Sachs, 
F.R.S.E.,  F.R.G.S.,  consulting  engineer  for  stage  meehani.sm  and  light- 
ing. Althoughonly  49yearsof  age,  Mr.  Sachs  had  practised  in  London  as 
an  architect  since  1892.  He  made  a  special  study  of  lire  prevention, and 
wrote  several  books  on  the  subject.  In  1897  he  founded  the  British  Fire 
Prevention  Committee.  He  was  the  inventor  of  the  Sachs  system  of 
electrical  operation  of  stage  mechanism,  which  was  adopted  at  the  Covent 
Garden  and  Drury  Lane  Theatres. 


Personal. 

Capt.  Henry  Kernick,  M.C,  of  Cardiff,  left  for  Singapore  last  week  to 
take  up  the  position  of  manager  of  the  Singapore  Electric  Tramways 
Company.  Some  years  ago  Mr.  Kernick  served  under  Mr.  Arthur  Ellis, 
at  the  electricity  works,  Cardiff. 

Ill-health  has  necessitated  the  resignation  of  Mr.  Billington,  general 
manager  of  the  Wigan  Corporation  tramways,  and  the  Tramways  Com- 
mittee propose  to  allow  him  six  months'  salary  in  lieu  of  notice. 

Mr.  J.  Beckett,  for  many  years  borough  treasurer  at  Accrington,  has 
commenced  his  duties  as  secretary  of  the  Municipal  Tramways  Asso- 
ciation. Last  week  his  services  at  Accrington  were  recognised  by  the 
presentation  by  the  corporate  officials  of  an  English  gold  lever  watch  and 
gold  albert. 

Mr.  J.  VV.  Turner,  station  superintendent  at  Bl.\ckbukn  for  the  past 
eight  years  has  been  promoted  to  the  position  of  deputy  borough  elec- 
trical engineer  in  succession  to  Mr.  E.  Moxon,  who  was  recently  ap- 
pointed chief  electrical  engineer  of  South  Shields.  Prior  to  his  departure 
Mr.  Moxon  was  the  recipient  of  an  electric  "  floor  standard  "  from  the 
local  electrical  contractors  as  a  recognition  of  the  courteous  manner  in 
which  he  had  always  dealt  with  them  in  their  business  relations.  The 
staff  and  workpeople  at  the  Blackburn  electricity  works  presented  Mr. 
Moxon  with  a  timepiece. 

Mr.  W.  J.  Hamilton  Porter  was  entertained  to  dinner  on  Friday  at 
Cardiff  on  the  occasion  of  his  resignation  of  the  post  of  district  manager 
of  the  British  Westinghouse  Company  in  order  to  commence  business  in 
the  district  as  a  mechanical  and  electrical  engineer.  Mr.  P.  J.  Plevin, 
M.I.Mech.E.,  Mr.  Porter's  successor  as  district  manager  of  the  British 
Westinghouse  Company,  presided.  At  the  same  gathering  Mr.  H.  Town- 
end,  who  is  leaving  the  staff  of  the  company  in  Cardiff,  was  presented  with 
a  gold-mounted  cigarette  case. 


Arrangements  for  the  Week. 


SATURDAY,  Sept.  13tli. 

Birmingham  and  District  Electric  Club. 
7  p.m.     At  the   Grand   Hotel,   Co!more-row,   Birmingham.     Paper 
to  be  read  on  "  High  Efficiency  Projector   Arcs,"  by  Jlr.  H.  F. 
Stcvcnton. 
WEDNESDAY.  Sept.  17tll. 

The  Municipal  Tramw.^ys  Associ.\tion. 
11  a.m.     At    the    Albert    Institute,    Dundee.     Conference.     Presi- 
dential Address  by  Mr.  T.  B.  Goodyer  ;   "  A  Short  History  of  the 
City  of  Dundee,"   by   Mr.   P.   Fisher.      Paper  to   lie  read   on 
"  \\Tiere  do  we  Stand  ? "  by  Councillor  Kelly. 
2..'i0  p.m.     Resumption  of  Conference. 
THURSDAY,  Sept.  ISth. 

The  Municipal  Tramways  Association. 
lf,..30  a.m.    At  the  Albert  Institute,  Dundee.     Papal  on  "  Motor 

Omnibus  Scr\-ices,"  by  Mr.  A.  E.  Fcaniley. 
3  p.m.    Annual  Business  Meeting. 

Iron  and  Steel  Institute. 

10.30a.m.  and   2.30p.m.     At  the   Institution   of  Civil  Engineers. 
Great   George-street,   London,    S.W.     General   Conference   on 
Fuel  Econcmiy. 
FRIDAY,  Sept.  19tli. 

Iron  and  Steel  Institute. 

10  a.m.  Papers  to  be  read  on  "  Svnthetic  Cnst  Iron."  by  Mr.  C.  A. 
Keller  ;  "  The  Fluxing  Action  of  Iron  Oxides  on  Acid  Funiace 
Structures,"  by  Mr.  J.  H,  Whiteley  and  Jlr.  A.  F.  Hallimond  ; 
and  "  On  the  Woody  Structure  of  the  Fractures  of  Transverse 
Test  Pieces  from  Special  Steels,"  by  Mr.  J.  J.  Cohade. 

2.30p.m.  Papers  to  be  read:  "Nickel-Chrome  Forcings,"  bv 
Messrs.  J.  H.  Andrew,  .J.  N.  Greenwood  and  G.  W.  Green"; 
"  Brittleness  in  Nickel-Chrome  and  other  Steels,"  by  Mr.  F. 
Rogers-  "  Temper  Brittleness  of  Nickel-Chrome  Steel."  by  Mr. 
R.  H.  Greaves  ;  "  E.xperiments  with  Nickel-Steels,"  by  Jlr.  JC. 
Hudson;  and  "On  the  Cause  of  Irreversibilitv  in  Nickel- 
Steels,"  by  Mr.  K.  Honda  and  Mr.  H.  Takagi. 
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The  Measurement  of  Alternating  Waves  with  the 

Braun  Tube."^ 


By    E.   LUBKE. 


Suinmi)'/. (1)  An  inertialess  contact  maker,  consisting  of  tliejionising  of  aiiasby  raeansof  cathode  rays,  is  described,  for  the  purpose 

of  delineatini:  oscillatory  curves  by  tlie  Joubert  method.  Tliis  is  discussed,  and  the  tracing  of  alternating  current  cunes  between 
frequencies  of  50  and  3xlO'"J  pet'second  carried  out.  (2)  The  delineation  of  oscillatory  curves  up  to  100  metres  wave  length  and 
with  Tcater  accuracy  is  possible,  using  the  special  double  Braun  tube,  in  which  a  glowing  cathode  and  a  steady  voltage  of  220  is  used. 
Since  the  current  requirements  of  this  arrangement  are  exceedingly  small,  it  lends  itself  to  the  measurement  of  high-frequency  fields. 


Introduction. 

For   delineating   alternating-current    waves   the   oscillograph    is 

generally  used  in  the  case  of  commereial  frequencies,  and  the  Braun 

tube   in'  the   case  of  electric   oscillations.     Tlie   oldest  method  of 

tracing  wave  sliapes  is  that  of  Joubert. ;     This  consists  in  obser\ing 


Deflecting  <=pflj  6  ^WX& 


rate  of  rotation.  Such  a  contact  maker,  making  use  of  the  cathode 
rays  produced  by  a  Braun  tube,  is  described  below.  Tlie  electrical 
oscillations  produce  a  rotating  field  which  traverses  the  Braun  tube. 
Under  the  influence  of  this  field,  the  cathode  ray  describes  a  hollow 
cone,  whose  trace  on  the  fluorescent  screen  is  a  circle.  A  radial  slit 
is  provided  in  the  screen  so  that  at  a  particular  position  of  the  cir- 
cularly rotating  ray,  and  hence  at  a  particular  phase  of  the  oscilla- 
tion the  ray  enters  a  box  and  ionises  the  gas  between  the  plates  of  a 
'  small  condenser.  This  ionisation  causes  the  gas  between  the  plates  to 
become  conducting  at  this  particular  instant  during  the  period.  The 
instantaneous  voltage  of  the  alternating  wave  can,  therefore,  be 
measured  on  an  electrometer. 

By  turning  the  coils  which  produce  the  rotating  field,  any  point 
on  the  voltage  curve  can  be  measured,  and  so  the  whole  curve  may 
be  traced  out  point  by  point. 

SCMEME  OF  THE  INVESTIGATION. 

The  details  of  the  arrangement  are  showTi  in  Fig.  1.  The  con- 
nections are  arranged  for  observing  the  voltage  wave  form  of  an 
alternating  arc.  To  operate  the  cathode  ray,  a  steady  voltage  of 
23,000  is  used,  in  series  with  a  cadmium  iron  resLstance.  The  high 
voltage  was  obtained  from  an  improved*  high  voltage  apparatus,  due- 
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the  instantaneous  value  of  the  wave  at  each  point  by  means  of  a 
voltmeter  with  the  help  of  a  synchronously  running  commutator. 
It  was  desired  to  operate  the  Joubert  method  in  the  region  of  electric 
oscillations.     On  account  of  the  excessive  velocity,  a  synchronously 
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running  commutator  of  a  mechanical  kind  is  impossible.  It  is, 
therefore  essential  to  have  a  commutator  without  inertia,  or  of  so 
gmall  a  mass  that  its  inertia  is  negligible  in  relation  to  the  very  high 

*  "  Archiv.  fiir  Klektrotechnik,"  V.,  pp.  314-334,  1917  ;   and  VI.,  pp. 
161-164,  1917. 

t  "  Jahrbuch  der  Drahtlo-sen  Telegraphio,"  July,  1918. 
X  3.  Joubert,  "  Ann.  de  I'ecole  Norm.,"  X.,  p.  31,  1881. 


to  Des  Coudres.f  A  preliminan-  test  showed  that  the  self-ionisation-. 
in  the  Braun  tube  was  so  great  that  there  was  sufficient  conductivity 
to  show  between  the  plates  of  the  condenser  all  the  time.  The 
ionisation  chamber  A'  was  therefore  screened  by  a  metal  plate  M.  .% 
The  radial  slit  through  which  the  cathode  ray  reached  the  con- 
denser plates  was  closed  by  a  Lenard  window.  The  ionisation 
chamber  was  attached  to  the  Braun  tube  by  means  of  a 'ground 
bell  jar.  Any  desired  vacuum  can  therefore  be  obtained  both  in  the 
tube  and  in  the  ionisation  chamber  by  means  of  a  Gaede  mercury 
pump.  An  air  valve  as  used  in  the  Bauer  Roentgen  tube!  has 
proved  itself  valuable.  By  its  means  the  pressure  in  the  tube  may  be 
accurately  adjusted  for  all  the  measurements. 
The  condenser  in  the  ionisation  chamber  [was 
very  carefully  constructed.  All  the  known  pre- 
cautions were  taken  to  avoid  errors  due  to  charges 
on  the  glass,  static  fields,  &c. 

The  electrometer  used  in  the  measurements  was 
a  Wulf  bifilar  instrument,  a  single  fibre  electro- 
meter by  Elster  and  Geitel  I  was  also  available. 

^^— j — I  The  deflecting  coils  were  on  ebonite  bobbins  and 

\  attached  directly  to  the  glass  neck  of  the  tube  in  a 

I     I  M — I       manner  to  allow  of  rotation  round  it.      For  the 
frequencies   of   50,   250   and    500    enamelled   wire 
coils  were  used,  set  at  00  deg.  to  one   another  in 
the    plane    of    turning.     The    currents   traversing' 
them  had  a  phase  displacement  of  90  deg.*;    For 
the   o.scillations    the  rotating  field   was    produced 
by  the  electrioal  field  from  a  small  condenser,  and 
the  magnetic  field  of  two  coaxial-coils  of  seven  turns  eacli,  liaving 
an    area   of   8x4   cm.''.      The   angular   setting  of    the   coils   with 
*  H.  Kronke,  "  Dis.s.  Gottinpen."  1913. 
t  H.  Th.  Simon,  "  Phvs.  Zeit.,"  Vll.,  p.  412,  1916. 
X  H.  Kriiake.  "  Diss.  Gottingen,"  1913. 
§  P  Th.  Wulf,  "  L"i'-!cctrometre  bifilaire,  Louvain."  1910. 
II  J.  Elster  and  H.  Geitel.  "  Phys.  Zeit.,"  X.,  p,  664,  1909. 
"%  A.  Lampa,  "  Wechelstromwersuche,"  Braunschweig,  1911,  p.  90. 
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respect  to   the   glass   tube    was   road    liy   a   Kxed    pointer   to   an 
accuracy  of  0-5  deg. 

Experiments  with  the  Contact  Maker. 
Til  the  ideal  case,  the  contact  maker  is  perfect  if  the  cathode  ray 
when  passing  between  the  condenser  plates  produces,  in  the  ionisa- 
tion  chamber,  perfect  conductivity  ;  durmg  the  remainder  of  the 
time  no  trace  of  conductivity  should  exist.  The  conduclivity,  how- 
ever, depends  (1)  on  the  number  of  ions  produced  by  the  cathode  ray, 
and  (2)  on  their  mobility.  The  ideal  will  be  attained  when  (1)  at  the 
instant  of  contact,  all  the  gas  molecules  between  the  plates  are 
ionised,  and  (2)  when  all  *\ii  ions  produced  are  driven  on  the  plates. 
For  the  fultilling  of  condition  (1)  so  great  a  velocity  and  current 
strength  of  the  cathode  rays  available  for  ionisation  would  be  re- 
quired as  would  be  very  difficult  to  obtain  practically.  For  condi- 
tion (2)  an  infinite  mobility  of  the  ions  is  required.  This  is,  of  course, 
not  the  case,  it  is  therefore  seen  that  the  contact  maker  is  far  from 
being  ideal. 


220  Volts 


plotely.  The  mobility  of  the  ions  is  known  from  the  nature  and 
pressure  of  the  gas,  the  workaljleness  of  the  contact  maker  becomes 
less  and  less  as  the  frequency  increases.  It  is  found  that  the  useful 
pr.iotical  limit  of  frequenoy  is  of  the  order  of  10'\j  per  second. 

Examples  of  Curves. 

As  the  first  e.xample  is  shown  the  current  and  voltage  cur\'es  oi  an 
alternating  current  arc,  frequency  50  per  second.  The  circuits  were 
as  shown  in  Fig.  1.  Fig.  2  gives  the  curves  obtained  by  the  contact 
maker.  Fig.  3  gives  the  same  cunes  as  given  by  a  Siemens  and 
Halske  oscillograph  under  exactly  similar  conditions.  In  general, 
the  curves  are  in  complete  agreement,  the  peak  on  the  voltage  curve 
whjre  the  arc  is  struck  is  slightly  diminished  in  the  case  of  the  contact 
maker,  for  the  reasons  given  above. 

The  most  interesting  curves  to  delijieate  are  those  of  oscillations. 
The  scheme  js  as  shown  in  Fig.  4.  The  source  of  oscillations  was  a 
Telefunken  high-frec£uency  arc  as  used  by  H.  Th.  Simon.*  The 
voltage  and  capacity  m  circuit  (2)  were  measured.  This  voltage  is 
proportional  to  the  current  flowing  in  the  oscillatory  circuit  (2). 
Assuming  that  the  coupling  and  disposition  of  the  conductors  do  not 
distort  the  wave  shape  we  should  obtam  the  cur\e  as  theoretically 
calculated  by  H.   Barkhausen.f     Fig.   5  gives  such  a  Barkhausen 
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The  conductivity  of  the  contact  depends  on  the  kind  of  residual 
gas  and  its  pressure,  as  well  as  upon  the  velocity  and  current  strength 
of  the-ionising  ray.  With  increasing  gas  pressure  and  denser  gases 
the  number  of  ions  produced  increases,  but  their  mobility  decreases. 
By  systematic  investigation  of  these  effects  with  the  gases  air,  steam 
and  carbon  dioxide  through  a  range  of  pressure  from  85  to  01  mm., 
the  best  conditions  were  sought  to  make  the  ionic  contact  maker  as 
perfect  as  possible.  For  this  purpose,  air  was  found  to  be  the  best 
gas.  The  most  suitable  pressure  was  found  to  lie  between  0-1  mm. 
and  10  mm. 

Influence  of  Wave  Shape,  P,ta.se  and  Frequency. 

When  the  contact  maker  is  adjusted  to  its  optimum  condition,  it 
will  still  not  measure  accurately  the  instantaneous  value  of  an 


curve.  This  cui-ve  answers  to  the  second  type  of  oscillatory  arc 
and  has  been  obtained  by  the  oscillographt  for  a  wa\e-Iength  of 
about  1,000  metres.  My  cur\-es.  Fig.  6  and  Fig.  7  give  the  same 
form,  and  are  in  good  agreement  with  the  theoretically  obtained 
curve.  The  wavelengths  were— For  Fig.  6,  560  metres,  and  for  Fig. 
7,  950  metres. 

The  small  differences  between  the  curves  are  easily  understood, 
since  at  low  gas  pressures  the  number  of  free  electrons  is  not  neg- 
ligibly small  compared  to  the  ions  produced,  and  so  when  the  elec- 
trical field  between  the  plates  is  zero,  it  is  easy  for  the  small  capaeity 


alternatmg  voltage,  because,  during  the  time  of  contact,  the  field 
between  the  condenser  plates  changes,  more  or  less,  owuig  to  the 
finite  distance  between  them.  The  greater  the  raite  of  change  of 
field  during  the  time  of  contact,  the  greater  is  the  inaccuracy  of 
measurement  produced.  For  this  reason  the  n-ave  shape  and  the 
frequency  have  an  effect  on  the  measurement.  The  condenser 
plates  are  0-5  cm.  apart. 

The  cathode  raj-  requires  a  known  time,  and  during  this  time  the 
phase  of  the  alternating  voltage  on  the  condenser  plates  changes. 
It  follows  that  only  the  mean  value  is  measured.  The  distortion 
thus  produced  in  the  shape  of  the  wave  being  measured  can  be 
•educed  by  increasing  the  diameter  of  the  circle  described  by  the 
oathode  ray,  and  by  decreasing  the  distance  apart  of  the  condenser 
plates.  Another  source  cf  error  having  the  same  effect  is  due  to  the 
ionisation  virtually  not  disappearing  instantaneously,  causmg  the 
current  through  the  condenser  to  decay  away  instead  of  disappearing 
instantly,  thereby  blurring  the  cur\  e.  I'his  decay  was  not  experi- 
mentally demonstrable.  The  question  finally  remains  as  to  what 
limits  of  frequency  this  Joubert  method  has  when  applied  by  the 
ionic  contact  maker.  At  verj-  high  frequencies  the  irobility  of 
the  ions  will  require  to  be  very  great ;  with  the  very  short  interval  of 
time  for  contact  the  current  does  not  attaijj  fjie  steady  state  com- 


of  the  electrometer  to  acquii-e  a  negati\e  charge  during  the  long 
time  necessary  for  observation. 

Arrangement  for  High  Frequency. 

The  small  mobility  of  the  ions  in  the  foregoing  method  sets  a 
limit  to  the  measurement  of  high  frequency  curves.  If  one  uses, 
not  the  ionismg  power  of  the  cathode  rays  and  the  slow  ions  produced 
bv  them,  but  the  quick  electrons  only,  the  Joubert  method  may  be 
niodified  to  enable  the  curves  of  \ery  high  frequencies  to  be 
nieasured. 

The  construction  of  the  Braim  tube  is  modified  in  the  manner 
shown  in  Fig.  8.  The  cathode  K  is  in  the  form  of  a  heated  filament, < 
antl  supplies  the  cathode  rays  having  the  more  desirable  velocity. 

The  cathode  rays  from  A'  go  through  the  screen  A.  which  at  the 
same  time  serves  as  anode  ;  they  then  pass  into  the  defiectrng  space 
l).  In  the  space  betwem  J)  and  iS'  rotates  the  cathode  stream  in  the 
form  of  a  hollow  cone.     The  ray  goes  t hrovigh  the  slit  .S'/'  ""^p  "^  e«''' 


»  H.  Th.  Simtn,  "  Jahibuch,"  I.,  p.  16,  1807. 
t  H.  Barkhausen,  Leifzi?,  1907,  p.  74. 
+  H.  Th.  Simcn,  •'  Jaliib  ,"  I.,  p.  60,  Fip  32.  1907. 
§  W.  D.  Ccolidge,  "  Ilivs.  Etv.."  Eec,  1913  ;  F.  J.  Kcch. 
Gc'b.  d.  Rontgcrstr.,"  XXIII..  p.  1.  1915. 
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revolution  into  the  second  small  Braun  tube.  In  this  tube  the 
deflecting  plates  at  M  deflect  the  beam  proportionally  to  the  strength 
which  the  tield  has  at  the  instant  «hen  the  ray  passes  through  the 
slit.  This  deflection  is  observed  on  tlie  fluorescing  screen  F.  If  one 
rotates  the  tunin\g  Held  D  the  illumuiated  spot  of  the  cathode  ray 
traverses  tlie  screen  i^  in  a  straight  line.  The  scheme  of  connections 
given  in  Fig.  9  is  identical  with  that  in  Fig.  I  for  the  ionisation 
method. 
Sources  of  Error  and  LiJiiT.iTioNs  of  the  Double  Tube  Method. 

The  velocity  of  the  cathode  rays  is  not  infinite,  but  dependent  on 
the  voltage  difference  between  tlie  cathode  and  anode  and  may  be 
calculated  by  the  formula  a— 5-95  n/Fx10'  cm./sec,  F  being 
measured  in  volts. 

There  is  therefore  a  definite  mterval  of  time  between  the  instant 
when  the  cathode  ray  passes  through  the  turning  field  I)  and  when  it 
arrives  at  the  deflecting  plates  .V.     If  the  rate  of  proi)agation  of  the 


Fiu.  S. 

cathode  ray  is  not  great  compared  to  the  frequency  of  the  oscillations 
then  the  cathode  ray  is  not  twisted  by  the  turning  field  D  at  the  same 
phase  as  it  is  bent  by  the  deflecting  field  M,  but  with  a  time  mtenal. 
The  cathode  ray  passing  through  the  slit  Sp  is  shifted  by  an  angle 
with  regard  to  the  phase  angle  read  by  the  index  at  D,  whose  elec- 
trical amount  depends  on  the  frequency  of  the  alternating  current 
being  measured,  and  on  the  velocity  of  the  cathode  I'ay.  Taking  a 
distance  from  D  to  31  equal  to  40  cm.  the  amount  of  this  phase 
displacement  is  showii  in  the  following  table,  under  D  —  3I  for 
various  values  of  wave  length  of  oscillation,  and  voltage  excitijig  the 
cathode  ray.  The  cone  which  the  cathode  ray  describes  appears 
also  twisted  about  its  axis. 


Wave 

220  volt  Rays.  440  volt  Rays. 

1,000  volt  Rays. 

2,300  volt  Rays 

length 
meters. 

'<  D— M.  1    M.    i  D— M. 

M. 

D— M. 

M. 

D— M. 

M. 

KKMH) 

0-49°  i  0-04°  '.     0-29° 

002° 

0-23° 

0-02° 

0-05 

0-00 

KIIH) 

4S9    '  0-3(>         2-92 

0-22 

2-29 

0-17 

0-48 

004 

IIIO 

4S-9    i  3-(i.'-.         29-2 

218 

22-9 

1-72 

4-80 

0-3(5 

Id 

4H9-0       3(i-.5       292-0 

21-8 

2290 

17-2 

48-0 

3-60 

1 

4H'.<0()    I:jfi50     29200 

2180 

2290-0 

172-0 

480-0 

36-0 

Since  the  phass  displacement  for  a  known  cathode  ray  velocity 
and  a  known  wave  length  remauis  constant  for  all  values  on  tie 


curve  one  can  correct  for  this  l>y  scttting  the  /cm  of  the  uiigiilar  scalo 
on  the  tuniing  field  l>  at  the  appropriate  reading. 

In  the  .second  small  tube  the  final  speed  of  the  cathode  ray  is  of 
imiK)rtance  only  during  its  motion  between  the  deflecting  plates. 
When  the  cathode  ray  has  left  the  dell(M;ting  field  M  it  proceeds  in  a 
straight  line  to  the  screen  F.  Errors  can  only  occur  here  if  the  phase 
of  the  alternating  voltage  on  the  ])lates  varies,  altering  the  field 
while  the  cathode  ray  jjasses  through  (length  of  plates,  3  cm.).  The 
phase  variation  of  the  a,ltemating  voltage  during  this  time  is  given 
under  M  in  the  table.  Allowing  that  the  nia.ximum  value  of  the 
curve  during  OOl  period  is  indistinguishable  from  the  true  cun'e,  then 
the.  table  shows  that  for  220  volts  raya  a  wave  length  qf  100  metres 


and  for  23,000  volts  rays  a  wave  length  of  10  metres  can  be  measured. 
Since  the  cxi^itation  of  undamped  oscillations  of  10  metres  wave 
length  and  fair  energy  presents  practical  dithculties,  it  may  be  taken 
in  general  that  for  the  worldng  of  this  method  the  easily  obtained 
voltage  220-440  suffices.  For  the  above  accuracy,  however,  it  is 
neeessarv'  that  the  width  of  the  slit  Sp  is  not  greater  than  ji,,  of  the 
circumference  of  the  circle  described  liy  the  ray  on  the  screen  5. 
Good  obseivations  can  be  obtained  with  a  slit  Sp  of  1  mm.  wide,  and 
a  cii-cle  traced  on  the  screen  S  of  30  cm.  circumference,  thus  corre- 
sponding to  .ji'i,,  of  a  period. 

The  weak  220-volt  rays  have  the  further  advantage  that  very 
moderate  voltage  on  the  deflecting  plates  ,1/  are  suitable.  For  a 
maximum  deflection  of  5  cm.  from  the  zero  and  a  distance  between 
the  plates  M  of  2  cm.  with  a  length  of  3  cm.  a  voltage  of  79-2  is 
necessary  (distance  3I~F  17  cm.)  or  1-59  volts  for  a  deflection  of 
1  mm.  The  maximum  value  of  the  applied  voltage  may  be  easily 
raised  by  inoreasmg  the  distance  between  the  plates  31.  The 
calibration  of  the  measuring  device  31  can,  of  course,  be  readily  done 
with  steady  voltage. 

Deductions. 

According  to  the  previously  published  ideas  of  H.  Busch*  regardmg 
the  use  of  exploring  electrodes  it  is  necessary  to  have  these  of  metal 
in  general  for  measuring  high  frequency  electric  fields.  The  distri- 
Ijution  of  the  field  can  be  measured  pomt  by'point  independently  of 
the  phase.  The  double  tube  method  now  described  will  allow  the 
magnitude  of  the  field  to  be  measured  at  each  point  in  relation  to  the 
])hase  of  the  source'of  oscillations.  By  a  combination  of  probe  and 
double  tube  contact  maker  it  should  be  possible  to  carry  out  the 
prize  essay  presented  for  solution  in  1913  by  the  Gottingen  Philo- 
sophical Faculty,  and  experimentally  to  carry  out  the  research  on 
the  distribution  and  phase  relationships  m  the  immediate  neigh- 
bourhood of  oscillations.  The  effect  of  the  form  of  the  oscillator 
would  be  specially  interesting.  The  carry  mg  out  of  these  investiga- 
tions and  the  establishment  of  the  double  contact  maker  was  ren- 
dered impracticable  on  account  of  the  war. 


The  Effect  of  Electric  Li^ht  on  the 
Eye.t 

By    Hei-r    KEICHENBACH. 

Modem  developments  regard  improvements  hi  electric  light  as  a 
case  of  increased  efficiency,  leading  in  the  end  to  a  lowering  of 
prices.  The  effects  from  the  point  of  view  of  hygiene  are  not  con- 
sidered ;  though  any  improvement  of  this  sort  would  be  welcome, 
it  is  not  by  any  means  a  deciding  factor.  Still,  hygienically  con 
sidered,  much  progress  in  the  sphere  of  lighting  has  been  made, 
mainly  owmg  to  the  cheapness  at  which  electric  light  can  be  supplied. 
In  1901  .Prausnitz  said  that  it  was  impossible  to  provide  10  lux  for 
reading  and  writing  ;  moreover,  he  considered  that  even  if  it  were 
possible,  it  would  be  unnecessary.  H.  Cohn  has  now  shown  by  his 
important  work  that  this  figure  should  be  regarded  as  a  nimimum. 
Cohn  thinks  that  W  nieter-candles  are  desirable,  based  on  the 
\Vallra(  liuuUc -power,  which  corresponds  to  57  lux,  detemiined  by 
Ihc  ll.lniv  .inullc-  power.  There  are  certain  objections  to  be  made 
til  ('(ilin's  methods  and  assumptions;  still  the  author  thmks  that 
GO  lux  ought  to  be  regarded  as  the  desirable  mean  value  for  the 
illumination.  Having  regard  to  the  eye's  mean  cajiacity  for  clear 
vision,  25  lux  should  be  taken  as  a  minimum,  and  there  are  no 
difficulties  nowadays  in  providing  light  on  this  scale.  It  can  even 
be  obtained  by  indirect  illumination,  which  is  specially  good  for 
the  eye.  The  "heating  caused  by  the  usual  electric  lights  is  so  small 
that  "it  may  almost  be  neglected,  even  in  the  case  of  workshops. 
Still,  white-hot  bodies  always  emit  a  not  inconsiderable  amount  of 
infra-red  radiation,  toward  which,  according  to  Vogt,  the  refractive 
media  of  the  eye  are  comparatively  transparent,  more  so  than  has 
boon  commonly  supposed  to  be  the  case  with  heat  rays.  But  it  is 
doubtful  whether  any  mjury  results,  and  tliis  cannot  be  determined 
without  further  experience. 

The  (luantitative  changes  of  the  newer  types  of  light  depend 
mostly  on  the  higher  temperature  of  the  illuminant  ;  this  increases 
the  brightness  of  the  surface,  the  colour  over  the  visible  portion 
of  the  spectrum  changes  and  more  ultra-violet  rays  are  emitted. 
It  is  partly  of  a  physical  and  partly  of  a  |)hysiological  nature  to 
determine  "what  ill  cllwts  are  to  be  ascribed  to  an  increased  brightness 
in  the  surface  of  the  illuminant  ;  in  fact,  to  find  out  what  are  the 
effects  of  "  glare  "  is  a  Bomcwhat  complex  problem.    The  length^ 

*  H.  Busch,  "  Jahrb.,"  VIII.,  p.  554,  1914. 

t  Abstract  of  a  Paper  read  before  the  Deutsche  Beleuchlungstech. 
insche  Gesellsohaft,    See  "  Elektroteohnische  Zeitecbrift,"  No,  9, 1919< 
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time  over  which  the  eye  is  exposed  is  a  part  of  the  question  ; 
obviously  this  must  not  continue  till  permanent  mjurj-  results. 
Further,  there  is  the  breadth  of  pupil  in  the  individual,  the  conditions 
of  adaptability,  irradiation  (the  lilaments  of  a  glow  lamp  always 
appear  broader  than  they  actiuilly  arc),  and  the  distance  of  the 
light  ;  also  the  amount  of  the  light  from  unit-surface  that  actually 
reaches  the  eye,  and  the  effect  produced  by  this  light.  Of  the  present 
illuminants,  none  con-espond  even  distantly  to  8tockhausen's 
maximum  of  0-75  Hefner  candles  per  square  centimetre,  or  even 
to  the  Hertel-Henker  standard  of  0-2  or  0-3.  Therefore,  we  can 
only  attempt  to  make  this  great  surface-illumination  as  little  harmful 
as  possible.  The  author  suggests  that  lamps  should  be  surrounded 
with  diffusing  media  ;  they  should  not  be  centrally  before  the 
eyes  ;  it  would  even  be  well  if  the  glare  did  not  fall  on  the  eye  from 
the  side,  as  this  is  known  to  be  physiologically  harmful.  Shades, 
covered  with  green,  are  useful.  The  indirect  sj-stem  of  lightmg 
has  many  advantages,  but  the  absence  of  shadows  is  m  some  cases 
a  positive  disadvantage,  as  in  the  workshojis  of  a  scientific  instni- 
ment  maker.  A  number  of  small  lamps  on  the  ceilmg  is  a  verj- 
advantageous  system,  and  would  be  more  efhcient  than  the  indirect 
method  were  it  not  for  the  fact  that  the  small  lamps  in  themselves 
are  less  efficient  than  one  large  illuminant.  But  m  all  cases  the 
engineer  should  be  consulted  as  well  as  the  architect,  if  serious 
mistakes  are  to  be  avoided.  Staerkle,  in  1904,  found  that  seam- 
stresses suffered  from  the  newer  kinds  of  lighting,  and  this  was 


attributed  to  an  excess  of  ultra-violet  radiation.  Scbanz  and  Stock - 
hausen  have  further  investigated  the  effects  of  this  kind  of  radiation 
and  recommend  the  use  of  Kuphor  glass  as  a  protection  to  the  eyes, 
as  it  excludes  the  rays  between  300  and  40t)  ^j..  Many  experiments 
« tie  carried  cnit  by  them  and  others  on  animals  ;  they  proved  that 
injurv  might  be  done  to  the  suli.stance  of  the  eye  and  that  in- 
tlamniation  of  the  outer  surfaces  might  be  caused  by  ultra-violet 
rays,  which  did  not,  however,  pass  through  to  the  retina.  But 
they  used  lights  of  such  intensity  as  are  never  used  in  commen-ial 
work.  In  particular  V'oige  showed  that  only  the  arc  lamp  and  the 
quartz  lamp  without  glass  globes  produce  more  ultra-violet  light 
than  the  light  of  the  sun  ;  no  injuries  are  traceable  to  the  latter 
except  at  high  altitudes  ;  moreover,  neither  the  quartz  lamp  nor 
the  ant  lamp  would  be  used  for  needlework  without  protecting  glass 
globes.  There  is  the  question  of  the  increased  blue  and  green 
radiation  in  the  newer  lamps.  The  author  has  carried  out  experi- 
ments on  this  point  with  Des  Condres  and  others.  He  has  found 
that  the  capacity  for  clear  vision  is  less  over  these  parts  of  the 
spectrum,  if  the  total  illummation  is  the  same.  If  the  coloration 
of  the  light  is  of  no  importance,  this  difficulty  is  outweighed  by 
increased  efhciency.  p^xperiments  on  the  fatigue  of  the  eye  have 
as  yet  given  no  vei-y  certain  result  ;  but  subjectively  it  is  knowni 
that  green  and  blue  lights  provide  agreeable  sensations.  For 
detennming  clearness  of  vision,  reading  tests  are  the  simplest  and 
best  ;   but  differences  m  individuals  must  be  taken  mto  account. 


An  Electrostatic  Direction   Finder. 


There  are  three  ways  of  coupling  two  oscillating  circuits  : 
the  magnetic,  the  electrostatic  and  the  ohmic.  The  latter  is 
not  generally  convenient  for  well-known  reasons. 

The  Bollini-Tosi  radioginiometer*  utilises  the  magnetic 
coupling  :  the  exploring  coil,  in  the  case  of  reception,  is  ener- 
gised   by   the   high   frequency   magnetic   field    generated    by 


Potentials 


Vcostp 


currents  flowing  through  the  fixed  coils.  In  the  case  of  trans" 
mission,  it  is  the  high  frequency  magnetic  field  pioduced  by 
the  current  flowing  through  the  movable  coil  that  energises 
the  fixed  coils  and  the  aerials  connected  to  them. 

In  this  article  I  will  describe  a  new  radiogonio- 
meter, which,  though  not  exactly  so,  can  neverthe- 
less be  named  an  "  electrostatic  radiogoniometer  "";+ 
as  it  utilises  the  electrostatic  coupling  between 
the  aerials  and  the  apparatus  for  detecting  or 
generating  the  oscillations.  The  new  radiogonio- 
meter can  a.ssume  two  different  forms. 

The  first  form  is  constituted  (Fig.  1)  as  a  special 
multicellular  Kelvin  electrometer  by  four  systems 
of 'fixed   plates.  A,  A'  and  7?,  B'  (in  the  case  ot 
two  perpendicular  directiveaerials)  connected  to  the  directive 
aerials  through  the  syntonising  devices  and  ])y  a  couple  of 
movable  plates,  C,  C"of  special  form,  subjected  to  tlieinflaeuc'' 
of  the^fixed    plates   (or  influencing  them)  and  conveniently 

*  British  Patent  Nu.  21,299/07.  The  Electbici.\x,  Feb.  28,  1908. 
t  Btitish  Patent  No.  22,879/14. 
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connected  to  the  detector  and  telephones  or  to  the  oscillation - 
generating  devices. 

The  system  of  the  fi.xed  metallic  plates  forms  a  kind  of  ring 
(or  of  several  equal  superposed  rings)  of  external  and  internal 
radius  R  and  r,  each  plate  or  system  of  plates  being  separated 
from  the  adjacent  ones  by  the  angular  widths  f .  The  plates 
A,  A'  are  connected  to  a  directive  aerial,  practically  a  frame, 
the  width  of  which  is  supposed  to  be  so  small  in  comparison 
of  the  wave-length  of  the  impinging  (or  radiated)  waves  that 
the  amplitude  of  the  E.M.F.  generated  in  it  (or  the  intensity 
of  the  electromagnetic  field  generated  in  the  space)  can  be 
assumed  to  vary  according  to  cos  <p,  where  cp  represents  the 
angle  that  the  direction  of  the  sending  station  (or  that  of  the 
receiving  station)  forms  with  the  plane  of  the  aerial.  The 
second  couple  of  plates  B,  B'  is  equally  connected  to  an  identi- 
cal aerial,  orientated  90  deg.  from  the  former. 

The  movable  plates  C,  C"  have  the  form  shown  more  in 
detail  in  Fig.  2.     The  equation  of  the  line  limiting  these  plates 

is  p  =  \/(po^— r^)  cos  ip+f-, 

cos  I/)  being  always  taken  with  the  positive  sign,  and  po  being 
smaller  than  R.  The  said  equation  really  represents  a  single 
plate  ;  but  a  saw-cut  POQ  divides  it  into  two  equal  halves, 
electrically  insulated  from  one  another.  Let  us  call  the 
straight  line  MON  the  "'  axis  of  the  movable  iilates." 

In  the  theory  of  the  magnetic  radiogoni<imetcr*  it  was 
assumed  that  the  re-action  of  the  movable  coil  (i)i  tlie  case  of 
the  reception)  had  no  sensible  influence  upon  the  magnetic 
field  generated  by  the  currents  flowint,  througli  the  fixed  eoils. 
Similarly,  we  shall  as.sume  in  the  case  of  the  electrostatic  radio- 
goniometer that  the  reaction  of  tiie  nioval 


•fi-T 


Vsiny 


|)lates  (always  in 


"Vs-^ 


:54: 


315, 

_l-e-i 


Angles 


-Vcos^ 

I'IC.    .!. 


-Vsimp 


the  case  of  the  reception)  has  no  sensible  influence  upon  the 
potentials  of  tke  fixed  plates  produced  hy  the  electric  currents 
generated  in  the  aerials  by  the  sending  station  S. 

Let  us  take  as  origin  line  the  line  OA,  and  call  cp  the  angle 
between  the  direction  of  the  sending  station  and  the  origin-line. 

*  The  Electrician,  loc.  cil. 
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a  the  variable,  ft  the  angle  between  the  axis  of  the  movable 
plates  and  the  org  n -line.  The  potentials  of  the  fixed  plates 
will,  consequently,  be  the  followirg  : — 

Plate  A  :    IV"*'  cos  o  sin  o>l. 

Plate  A'  :    —  T>~"  cos  o  sin  ojl. 

Plate  B  :    IV*'  sin  o  sin  cV. 

Plate  /?'  :    —  TV"  sin  q>  sin  ori. 

The  diagram  of  the  potentials  in  the  immediate  noighbour- 
hood  of  the  system  of  fixed  plates,  and  foi  points  equidistant 
from  the  centre  0  is  shown  in  Fig.  3. 

To  find  the  analytical  ex])ression  of  the  potential  aforesaid  as 
a  function  of  the  variable  a,  we  will  proceed  as  in  the  case  of 


H>i 


Fig.  4. 


the  analogous  problem  of  the  forms  of  the  curves  of  alter- 
nating currents.  Without  gi\'irg  here  the  rather  long  calcu- 
lations, we  will  limit  ourselves  to  give  the  result 

■    3e\ 
+sin  „  )  cos  3a 


t'= re  *  sm  ojl  cos  o  /  cos  — sm  -  1 


-J(' 


5£ 


5e\ 


+^-^V«- 


—  I  cos  5a— _(  cos„  +sm  —  jcos  ia-\- 
sm  oA  sm  ©  i  I  cos  „— sm      1  sm  a— J  (  cos— 

) 


■    •    3£\    .    „ 
+sm  „  )  sm  3a 


I  /      5£      .    5£\    .     ,     ,  1  /      7£  ,    .    7£\    .   ,    ,        1 
—    (cos     — ain  r^  1  sin  5a+-(  cos— -fsm       js!n/a+  •  •    • 

By  taking  into  account  that 

cos  9  cos  Ma^sin  9  sin  na=co8  (9T  na) 

the  expression  aforesaid  transforms  itself  into  the  following  : 

V2„        .         r/      e      ■     £\       .         V  ,  ,/       3£ 
v= Ve  usin  (ol\  (  cos- —sin    -I cos (9-0)4-3 (cos  „ 

3£\ 
-fsm-^  jcos  (9+3a) 

1  /       be      .     5£\  r   X     V       '^^  j_  •    ''^N 

— gfcos-g-sm   2  jcos(9-5a)-- (cos-g+sm  —  j 

cos(o-f7a)+     .     .     .]. 

Tbe  potential  in  the  immediate  neighboarhood  of  the  fixed 
plates  can,  therefore,  be  considered  as  the  resultant  of  com- 
ponent potentials  of  space  frequencies  9— a,  o+Za,  9— 5a, 
9+7a,  &c., 

Let  us  consider  now  the  movable  plates. 

An  element  rf.S'of  their  surface  compiised  between  two  radii- 
vectores  differing  angularly  by  dtp  (Fig.  2)  is 

</.S'=ipVy=J(pa^— r^)cos  tpdtp-'rh^dip. 


Bat,  as  the  surface-element  \i^dip  is  not  submitted  to  the 
action  of  the  fixed  plates,  it  must  not  be  taken  into  account  in 
our  calculations.  We  will  limit  ouiselves  to  the  surface- 
element  d/S=J(pQ-— r^)  cos  ipdip. 

In  Fig.  1  y}=ft—a,  and,  consequentl)  ,  dip= — da. 

Tf  the  two  half-plates  be  connected  by  a  circuit  containing 
inductance,   capacity   and   resiotance,   the   current   intensity 
throusth  this  circuit  will  be  i=K/  rdS,  where  K  is  a  coefficient 
of  pioportionality. 
r/i+'li 

A*?  /     cos  {ft— a)  cos  (o     «aV/a=0,  when  ?i=3,  5,  7,  &c. 

■'  fi-'H 

„\'2,    ,      »  „    V   •         f      ^      ■    e\f!>-^''i^ 
;=A— -  (Pj-  — )-)le  °  sin  w/(cos-— sin    II         cos(o— a) 

2  \  ■i  /■'  1  a-ir/2 

cos  (j8— a)</a= 
=B.~(:^^—r^)V e.-^ sva.  w/(cos^— sin  ^jcos  (9-/3). 

The  current  J  varies,  consequently,  according  to  cos  (9 — ft), 
exactly  as  the  current  through  the  exploring  coil  of  the  mag- 
netic radiogoniometer. 

It  is  inteiesting  to  remark  that  the  law  of  variation  afore- 
said is  independent  of  the  value  of  £,  which  has  influence  only 
upon  the  amplitude  of  the  current  intensity.  Two  particular 
values  of  e  are  of  special  interest — that  of  f  very  small 
(Fig.  6)  and  that  of  £  slightly  smaller  than  —90  deg.  In  ihis 
last  case  each  plate  occupies  abnost  180  deg.,  and,  therefore, 
the  four  fixed  plates  cannot  be  contained  in  the  same  plane, 
but  must  be  contained  in  two  parallel  planes  to  avoid  their 
contact,  as  showm  in  Fig.  4,  the  movable  plates  being  between 
them  and  at  equal  di.stances  from  the  two  planes. 

We  have  admitted  from  the  beginning  that,  as  in  the  case 
of  the  magnetic  radiogoniometer,  the  secondary  circuit  did 
not  sensibly  react  upon  the  antennae  circuits.  In  the  case  of 
the  magnetic  apparatus  this  result  is  obtained  by  adopting 
a  sufficientlj  loose  coupling  between  the  circuits.  Li  the 
case  of  the  electrostatic  radiogoniometer  the  same  result 
can  be  obtained  in  two  diSerent  ways,  either  by  reducing: 
the  '■  degree  of  electric  coupling  "  between  the  circuits  or  by 
rendering  piactically  constant — viz.,  independent  of  the 
oiientation  of  the  movable  plates — the  capacity  between  the 
fixed  and  the  movable  plates.  As  a  matter  of  fact,  in  the 
electrostatic  radiogoniometer  the  movable  plates  form  with  the 


1 


fixed  plates  a  system  of  periodically  changing  capacities  v.  hich 
influence  the  conditions  of  tuning. 

If  £  is  sufficiently  different  fr'.m  —90  deg.  (Figs.  1  and  6), 
the  fiist  method  alone  if  applicable.  It  is  necessary  in  that  case 
to  connect  in  parallel  with  the  pairs  of  fixed  plates  equal  con- 
densers of  sufficient  capacity,  and  eventually  to  connect  also 
a  condenser  of  suitable  capacity  between  the  movable  plates. 
When  the  first  condensers  are  variable  for  tuning  purposes, 
their  common  minimum  capacity  must  not  be  lower  than  a 
certain  value,  which  depends  upon  the  "  space  capacity  "  of 
the  fixed  plates,  upon  the  minimum  capacity  of  the  secondary 
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condenser   and  upon   the   extreme   values   of   the   capacities 
between  each  fixed  plate  and  each  movable  one. 

If  f  we.e  equal  to  —90  deg.  (Fit;.  5)  and  if  the  couple  of 
movable  plates  were  connected  by  a  wire  without  resistance, 
capacity  or  inductance,  it  is  easy  to  see  that  the  capacity  (and, 
therefore,  the  tuning  conditions)  would  be  independent  of  the 
orientation  of  the  movable  plates.  In  practice,  £  is  always  a 
little  smaller  than  —90  deg.,  in  order  to  avoid  the  contact  of 
the  fixed  plates,  and  the  movable  plates  cannot  be  short- 


circuited  in  order  to  allow  the  detector  to  be  submitted  to  a 
P.D.  different  from  zero.  It  is,  therefore,  sufficient,  as  shown  in 
Fig.  5,  to  bridge  the  movable  plates  with  a  fixed  condenser  of 
sufficient  capacity  to  render  the  said  variations  negligible  and 
allowing  at  the  same  time  a  good  sensitiveness  at  the  detectoi 
to  be  obtained. 

The  last  diagram  of  connections  (Fig.  5),  as  compared  with 
the  first  one  (Fig.  6)  has  the  advantage  of  maintaining  a  con- 


stant coupling,  as  the  tuning  can  be  obtained  merely  by 
variable  self-inductions  inserted  in  the  aerials,  and,  if  a  secon- 
dary tuned  circuit  exists,  by  a  variable  inductance  inserted  in 
this  circuit.  But,  as  shown  in  the  figure,  the  secondary  tuned 
circuit  can  be  non-existent  without  loss  in  sensitiveness,  and 
with  advantage  from  the  point  of  view  of  simplicity. 

The  electrostatic  radiogoniometer,  as  it  was  constructed  by 
the  "■  Compagnie  Generale  de  Radiotelegraphie,"  of  Paris,  corre- 


Fio.  \2. 

spends  to  the  diagram  of  Fig.  6.  A  view  of  the  apparatus  is 
shown  in  Fig.  13.  The  range  of  the  wave-lengths  extends, 
for  aerials  of  ordinary  si^ies,  between  200  and  2,000  metres. 
The  variable  condensers  are  the  well-known  air-condensers 
built  by  the  company  of  a  maximum  capacity  of  about  2,000 
cm.  The  two  aerial  condensers  are  controlled  by  the  same 
handle  through  toothed-wheels.  A  special  device  sup- 
presses any  backlash  in  these  wheels,  and  a  small  compen 


sating  coiulenser  allows  exactly  the  same  capacitv  in  the 
aerials  to  be  obtained,  or,  if  the  aerials  are  slightly  different,  to 
obtain  the  capacities  required  to  tune  each  of  theiii. 

The  second  form  of  the  electrostatic  radiogoniometer  is  con- 
stituted (in  the  case  of  a  couple  of  directive  aerials)  bv  four 
equal  rectangular  plates  (Fig.  7)  bent  so  as  to  form  a  cvjinder, 
and  connected  to  the  aerials  ;  and  by  a  couple  of  movable 
plates  of  a  special  form  bent  .so  as  to  form  a  cvlindei  of  a 
slightly  smaller  diameter  than  the  former,  and  connected  to 
the  secondary  tuned  circuit  or  directly  to  the  detector  and 
telephones,  or,  in  the  case  of  the  transmission,  to  the  oscilla- 
tion-generating devices.  The  movable  plates  can  have  either 
the  form  of  a  double  sinusoid  (Figs.  8  and  10)  or  of  a  simple 
sinusoid  (Figs.  9  and  11). 

It  is  easy  to  demonstrate  that  in  this  case  also  the  direction 
of  the  maximum  intensity  is  obtained  when  the  axis  of  the 
movable  plates  (viz.,  the  diameter  connecting  the  apices  of 
the  diametricalh  opposite  sinusoids)  points  towards  the  trans- 
mitting station. 


Fig.  13. 


The  diagrams  of  connections  and  the  general  properties 
of  the  apparatus  are  the  same  as  for  the  first  type. 

The  application  of  the  two  forms  of  the  electrostatic  radio- 
goniometer, to  the  transnii.ssion  is  evident,  and  the  diagrams 
of  connections  are  anah)gous  to  those  already  examined  for 
reception .  One  point,  however,  is  worth  noting.  Adopting  the 
diagram  of  connections  shown  in  Fig.  12  (which  corresponds 
to  that  for  reception  shown  in  Fig.  5),  the  acriak,  sup 
posed  to  be  constituted  by  frames,  can  be  excited  directly. 
The  wave-length  can  be  changed  by  changing  the  values  of  the 
inductances  inserted  in  the  aerials. 


Tests  of  Wire  Rope. — A  new  publication  of  the  Bureau  of 

Standards  (TeiUnologic  Paper  No.  121),  entitled  ■■  Strength  and 
Other  Propertie^s  of  Wire  Rope,"'  has  been  recently  issued,  and 
presents  the  results  of  tensile  tests  upon  275  wire  rope  speci- 
mens selected  xmder  the  specifications  of  the  Isthmian  Canal 
Commission.  The  specimens  ranged  in  diameter  from  Jin. 
to  SJin.,  and  comprised  five  of  the  more  common  classes  used 
i!i  engineering  practice.  The  laws  of  construction  of  the 
specimens  were  determined  and  were  used  as  the  basis  of  the 
analysis  of  their  physical  behaviour  \mder  stress.  Numerous 
comparative  physical  and  chemical  tests  were  presented  of 
the  wires,  fibres  and  lubricants  used  in  wire  rope  construction. 
Copies  may  be  obtained  on  apjilication  to  the  Bureau. 
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Large  Power  Transformers.* 

Br    A.    G.    KLLIS    and    .1.    I..    THOMPSON. 

(Cuntinucd  from  p.  155  ) 

Summary. — The  authors  first  refer  to  the  progress  towards  increased  size  of  modern  stations  generating  units  and  transformers, 
and  the  tendency  to  higher  pressures.  Limiting  sizes  of  transformers  as  effected  by  handling  and  cooling  are  discussed,  and  prices 
]jer  kilovolt-ampcre  in  relation  to  outjuit.  voltage  and  cooling  are  presented.  The  condition  affecting  clirice  of  types  and  relative  ad- 
vantages of  shell  and  core  transformers  are  next  dealt  with.  Subsequently  safety  factors,  transformers  for  interlinkingand  the  operation 
and  care  of  transformers  (switching  in  and  out.  drying  out,  &c.)  receive  attention.       The    final  section  of  the  Pa]«  r  dLseus.ses  the 

influence  of  war  conditions. 


6    Comparison  of  Core  .iND  Shell  Types. 

The  relative  merits  of  core  and  shell-type  transformers  have  been 
much  discu.ssed.  Both  types  can  be  satisfactorily  built  in  either 
single-phase  or  three-phase.  But  the  types  reconiniended  by  indi- 
vidual manufacturers  depend  largely  on  their  experience  and  nianu- 
{■loturing  facilities. 

The  general  manufa-cturing  considerations  influencing  this  ques- 
tion are  as  follows  : — 

Core  Type. — This  tj'pe  lias  usually  enicifonn-section  cores  and 
circular  coils,  and  lends  itself  better  to  small  and  high-tension  units, 
as  small  conductors  can  be  better  wound  in  circidar  coils,  and  insu- 
lating is  siraplitied.  For  medium  size  units  the  three-phase  core  type 
is  .satisfactory,  but  in  verj^  large  units  the  bracing  and  cooling  become 
quite  a  problem.  It  will  tlien  be  preferable  to  split  up  into  three 
single-phase  units  forming  a  three-phase  group,  which  can  be  more 
conveniently  handled  and  tlie  windings  n\ore  efficiently  Ijraced  and 
ventilated. 

Shell  Type. — This  type  has  usually  rectangidar  coils  with  core 
punchings  assembled  around  them  with  lap  joints.  It  is  generally 
preferable  for  single-phase  units  except  for  small  sizes  at  high  voltage. 
The  construction  is  simpler,  more  robust  and  less  liable  to  damage  in 
handling  and  transport.  The  windings  can  be  very  rigidly  braced, 
and  the  construction  gives  very  large  cooling  surfaces  of  windings 
and  core. 

Regarding  electrical  performances  there  is  little  to  choose  between 
the  two  types  for  the  same  amount  of  active  copper  and  iron.  Also 
for  the  same  electrical  performance  there  is  little  difference  in  cost. 

From  the  standpoint  of  senice  requirements  the  principal  con- 
siderations relate  to  shrinkage  of  windings,  coil  bracing,  insulation, 
robustness  and  ability  to  withstand  short-circuits. 

Shrinkuge — Due  to  Cotistruction  of  Insulation. — The  core-type 
windings  are  in  general  more  liable  to  shrinkage,  as  the  weight  of 
the  copper  in  the  coils  always  bears  directly  on  the  insulation, 
which  is  under  a  jiermanent  compressive  stress.  With  the  insu- 
lation between  coils,  in  section-wound  or  coil-wound  transformers, 
the  total  shrinkage  after  12  months  in  general  service  may  be  2i  per 
cent. — i.e.,  1  in.  in  40  in.  of  winding  length  for  a  20,000  volt  trans- 
former. 

In  shell-type  transformers  the  shrinkage  is  practically  nil  because 
the  dead  iveight  of  the  copper  in  the  coils  exerts  no  pressure  on  the 
insulation  in  the  usual  construction.  When  the  transfonner  is  dried 
out  the  insulation  tends  if  anj'thing  to  swell,  by  reason  of  the  hot  oil, 
rather  than  to  shrink.  Further,  the  electromagnetic  mtcraction  of 
the  primary  and  secondary  coils  tends  to  produce  a  repulsive  action 
between  the  two  windings  whi(th  relieves  the  insulation  of  any 
possible  compressive  stress. 

Shrinkage  Due  to  Expansion  of  Cupper. — In  core-type  trans- 
formers the  continued  influence  of  hot  oil  and  the  pressure  due  to 
the  expansion  of  the  cop[icr  and  the  weight  of  the  coils  compresses 
the  insulation  of  sheet  i)ulp  material  permanently,  whereas  woven 
insulating  material  does  not  contract  appreciably 

In  shell-type  transformers  the  expansion  of  the  copper  is  much 
less  than  in  <;ore-type  transformers,  as  the  copper  constitutes  a  much 
lower  percentage  of  the  total  axial  length  of  winding  ;  further,  there 
is  no  com|)ression  due  to  the  weight  of  the  coil,  and  consequently  no 
periodic  adjustment  of  the  coil  supports  is  necessary  under  normal 
service  conditions. 

Bracing  of  Windings.- -\n  both  core  and  shcll-tyije  transformers 
all  coils  should  be  rigidly  8upiK)rted  so  that  any  movement  due  to 
short-circuit,  vibration  or  other  source  of  disturbance  is  precluded. 
Some  form  of  coil  support  is  essential  in  all  transformers.  It  may 
also  be  necessary  to  provide  means  of  adjustment  to  compensate  for 
the  shrinkage. 

In  .section  windings  of  corc-tyije  transfonners  the  winding  is 
sub-divided  into  a  number  of  eoUa  or  sections  <-onnected  together. 
The  function  of  adjustable  coil  supports  is  to  take  up  shrinkage  by 
adjustment  from  time  to  time,  whenever  the  transformer  is  opened 

*  Ab.stract  of  a  I'aper  read  before  the  Institution  of  Electrical  Engi- 
neers. 


up  fur  inspection  or  shows  evidence  of  requiring  attention.  In 
single-layer  spiral  windings  the  play  introduced  by  shrinkage  is 
practically  negligible.  When  such  windings  are  provided  with 
adjustable  coil  supports  the  adjustment  is  done  once  and  for  all  after 
(hying  out  the  transformer  in  the  factory.  After  this  the  adjustable 
coil  supports  aie  not  required  for  adjustment.  With  shell-type 
transformers  as  usually  constructed,  the  function  of  adjustable  coil 
supports  is  to  brace  those  parts  of  the  windmgs  which  would  other- 
wise tend  to  move  during  abnormal  operating  conditions.  Adjust- 
able coil  supports  when  provided  are  part  of  the  ordinary  construc- 
tional design  of  the  transfonner,  and  are  not  provided  with  a  view  to 
counteracting  shrinlsage,  which  in  shell-type  transformers  is  of  no 
great  consideration. 


Fio.  :i. — Sprino  Coil  Supports  for  Autom.^tically  Taking  up 
Shrinkage  of  Windings. 

.\nlomalic  Adjustment  for  Compensating  Shrinkage  on  Core-type 
Winding-t. — Various  suggestions  have  been  made  for  automatically 
compensating  the  shrinkage  in  the  windings  of  (•ore-type  trans- 
formers. These  generally  take  the  form  of  spiral  springs  arranged  so 
as  to  exert  an  axial  thnist  on  the  coils  tending  to  opjwse  directly  any 
axial  movement  due  to  the  shrinkage  of  the  insulation  (.see  Fig.  3). 
Such  s])rings  follow  up  any  shrinkage  that  may  occur,  but  the  more 
the  springs  expand,  the  lower  the  (iressupe  they  are  able  to  resist 
without  movement,  ('onseqiiently  the  windings,  even  during 
normal  operation,  may  be  in  a  state  of  permanent  vibration.  Any 
HU('h  movement  is  naturally  undesirable  as  it  will  tend  to  damage 
the  insulation.  Another  disability  of  the  use  of  springs  for  auto- 
matic adjustment  occurs  in  corc-tyiw  transformers  with  very  long 
cores,  especially  for  high  voltages  and  large  outputs,  where  the  shrink- 
age of  the  windings  may  be  as  much  as  1  in.  to  1 .1  in.  A  spring  able 
to  follow  this  amount  of  shrinkage  and  still  be  able  to  exert  sufHcient 
pressure  on  the  windings  wouhl  necessarily  be  large  and  cumber- 
some,    It  might  even  be  necessary  to  sub-divide  the  spring  into 
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several  springs  placed  at  dift'pient  parts  of  the  winding  axially.  This 
leads  to  a  complicated  and  inefficient  constniction  and  involves  loss 
in  windiiig  space  and  higher  core  loss.  The  above  disabilities  out- 
weigh, in  the  aiithore'  opinion,  the  icsulting  advantages  claimed. 

The  above  constructions  all  relate  to  core-type  transfonners, 
where  the  question  of  shrinkage  of  windings  is  of  much  greater 
significance  than  in  the  shell  type.  In  the  latter  type,  as  the  shrink 
age  is  practically  negligible,  automatic  adjustment  is  unnecessary. 

Radial  Coil  Supports. — These  have  been  sometimes  employed, 
but  are  not  generally  necessary  except  in  very  large  core-type  trans- 
formers. They  act  as  an  additional  safety  factor  in  oases  where 
the  circumferential  stress  in  the  copper  under  short-circuit  might 
become  excessive. 
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Fn:.  4. — CuRVK-s  showing  Relation  ov  Breakdown  Voltage  and 
Time  i'or  Sheet  Insul.\tino  Materials. 

Iiisiilatiou. — In  comparing  core-type  and  shell-type  tran.sfonners 
from  the  standpoint  of  insulation,  there  is  in  general  very  little  to 
choose  between  the  two  types.  The  decision  depends  largely  on  the 
individual  manufacturing  facilities.  However,  a  numher  of  general 
considerations  may  be  mentioned  : — 

Voltage  Between  Ttirtis. — In  the  shell-type  the  voltage  ^ev  turn  is 
higher  than  in  the  core  type,  as  the  total  iron  section  is  generally 
much  larger.  Hence  the  insulation  between  turns  must  be  heavier 
for  shell-type  designs,  and  this  becomes  more  important  in  very  large 
outputs. 

Heinfoiremeiit  of  Insulation. — The  rcuiforccment  of  the  insulation 
of  the  end  turns  is  to  some  extent  easier  in  shell-type  designs,  as  the 
total  number  of  turns  is  smaller  and  fewer  turns  have  to  be  rein- 
forced. For  power  systems  with  underground  cables  the  end-turn 
reinforcement  is  less  imjMrtant  than  in  transformers  cor.necled  lo 
overhead  transmission  lines  subject  to  atmospheric  disturbances. 
Underground  cable  systems  are  at  present  in  use  on  the  Continent 
and  in  America  up  to  30  kv.,  and  some  systems  in  this  country'  are 
adopting  this  voltage.  I'p  to  this  voltage,  experience  shows  that 
reinforcement  to  the  extent  of  about  1  per  cent,  of  the  winding  per 
10  kv.  of  line  voltage  is  sufficient — i.e.,  for  oO  kv.  3  per  cent,  of  the 
winding  from  each  line  tenninal  is  reinforced.  The  reinforced  insu- 
lation should  be  able  to  withstand  nonual  line  voltage  momentarily 
between  adjacent  turns,  in  about  1  per  cent,  of  the  wmding.  For 
transformers  connected  to  overload  transmission  lines  up  to  lOO  kv. 
the  number  of  reinforced  turns  should  generally  be  about  5  per  cent, 
pf  the  total  winding. 

The  curves  of  Fig.  4  show  the  relation  between  breakdow  n  voltage 
and  time  for  sheet  insulatiiig  materials  copimonly  used  in  trans- 
former construction. 

Taking  average  figures  from  these  cunes  shows  that  the  uisu- 
lation  between  the  enfi  turns  of  tlie  winding  need  be  sufficicnlly 
thick  to  withstand  fu)l  voltage  for,  eay,  one  second,  which  corre- 
sponds to  about  60  per  pept.  pf  nqrqial  voltage  applied  for  1  piipute 
Of  mqre, 


Robustness. — The  shell-type  transformer  is  stronger  in  construc- 
tion and  is  less  susceptible  to  damage  in  handling  and  transport. 
The  windings  are  more  or  less  completly  ironclad,  and  are  thus 
naturally  well  anchored  and  braced.  Core-type  windings  can  be 
braced  and  supported  almost  as  rigidly,  but  this  involves  elaborate 
and  costly  eletails  of  construction  in  coil  supports. 

In  general  any  elaborate  system  of  coil  bracing,  either  in  shell- 
type  or  core-type  transformers  involves  a  certain  amount  of  sacrifice 
in  electrical  performance  and  increase  m  co.st.  This  is,  if  anj-thing, 
more  markeel  in  the  core-type  transformer,  since  the  windings  in 
this  type  are  not  embraced  by  the  iron  as  in  the  shell  type.  Special 
mechanical  attachments  for  coil  bracing  are  not  generally  necessarj' 
for  transformers  for  nonnal  service  on  systems  under  about  20,0*J0 
k.v.a.  They  are,  however,  desirable  on  large  transformei-s,  and  on 
large  systems,  or  in  cases  where  the  operating  conditions  are  severe, 
and  stresses  of  several  tons  per  squar^^  inch  may  be  met. 

7.  Inherent  Protection  against  Meci'anical  Damage  on 
Shoet-cikcuit. 

With  the  growth  of  size  of  generating  stations  the  question  of 
protection  of  transformers  against  mechanical  damage  due  to  short- 
circuits  has  become  of  increasing  importance.  Nowadays,  we  may- 
have  to  deal  with  supply  systems  up  to  :i(X),000  k.v.a.  with  step-up 
transformers  situated  clirectly  on  the  station  bus- bars  and  distri- 
buting transfonners  situated  near  to  the  power  station,  in  the  case 
of  industrial  districts,  and  thus  with  higher  short-circuits  current 
than  formerly. 

These  transfonners  must  be  of  sufficiently  robust  construction  to 
withstand  short-circuit  shocks.  Mechanical  strains  may  be  re- 
stricted by  limiting  the  short-circuit  current,  by  introducmg  a, 
sufticicutly  higli  impedance  somewhere  in  the  cireuit— either  as 
inherent  reactance  in  the  transformers  themselves,  or  as  external 
current-limiting  reactances.  The  external  reactance  is  more  effi- 
cacious, but  questions  of  costs,  space  and  simplicity  weigh  against 
this  consideration.  It  is  possible  by  designing  the  transformer  with 
a  suitable  amount  of  inherent  reactance,  to  limit  the  short-circuit 
stresses  to  a  safe  value.  In  modern  large  power  transformers  the 
impedance  voltage  is  of  the  order  of  5  to  8  per  cent.,  which  limits  the 
short-circuit  current  to  approximately 
20  to  12-5  times  nomial  (based  on  the 
assumption  of  a  .straight-line  volt-am- 
pere short-circuit  characteristic). 

There  are  two  types  of  external 
protective  reactance,  the  ironclad  type 
and  the  air-core  type.  The  former 
consists  of  a  choke  coil  with  an  iron 
ore  similar  to  a  standard  transfonner. 
but  with  a  large  air-gap  or  a  number 
of  small  air-gaps  interposed  in  the  path 
of  the  magnetic  flux.  The  air-core 
type  consists  of  a  simply  plain  coil  in 
air,  the  inductance  of  which  is  designed 
to  give  the  required  choking  effect 

Kither  type  can  be  built  to  gi\e 
satisfactory  senice  The  choice  de- 
pends mainly  on  (1)  the  type  of  service 
obtaining,  (2)  the  location  anel  si)ace 
available. 

1 .  As regarels  the  type  of  seniee,  the 
choice  reduces  itself  largely  to  a  ques- 
( ion  of  capital  cost  :  the  relative  prices 
elepend  on  the  short-circuit  current 
required  hi  terms  of  the  normal 
current — i.e.,  the  maximum  current  up 
to  which  a  straight  line  volt-ampeic 
chaiacteristic  is  required. 

We  may  divide  the  type  of  scr\icc 
into  three  classes :  (n)  Bus-bar  re- 
actances, (h)  generator  reactances,  (r) 
feeder  reactances. 

(a)  Bus-bar  reactances  usually  limit 
the  current  transference  from  one  sec- 
tion to  another  to  about  4  to  .5  times  the  normal  current  in  each   set 
of    bus-bars,  corresjwnding  to  a  voltrge  choke  in  the  reactance  of 
23  to  20  percent,  of  the  line  voltage. 

(/;)  In  generator  reactances  the  current  limitation  is  usually  about 
eight  times  the  normal  current,  which,  allowing  for  7-5  per  cent, 
inhei-ent  reactance  in  the  generator,  requires  an  additional  5  per 
ce-nt.  external  reactance,  or  a  total  of  12-5  ]:er  cent,  reaetance. 
|„  (r)  Feeder  reactance's  are  generally  pn. portioned  for  a  tmaller 
voltage  drop  of  about  5  per  ci^nt.,  corresponding  to  a  current  limi- 
tation of  20  times  normal. 

In  each  case  the  volt-ampere  charactcristio  must  be  approxi- 


FiG.  ,'>.— Outline  of  .Single- 
phase  Protective  Keactance 
wrrn  Concrete  Frame. 
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mately  a  straight  line  ii])  to  the  limiting  current.  This  is  inherently 
attained  witli  the  air-core  type,  but  considerably  influences  the 
design  of  the  ironclad  type.  Owir.g  to  the  heavy  magnetic  Hclds 
resulting  from  the  large  short-circuit  currents,  the  iron  sections  in 
the  ironclad  type  must  be  greater  the  higher  the  limiting  current. 
Hcnc9  tlK»  (-ost  of  such  reactances  increa.'cs  with  the  value  of  the 
current  limitation  for  a  given  nonnal  current.  Thi.s  consideration 
does  not  arise  in  the  air-core  type,  but  in  point  of  cost  the  ironclad 
type  can  be  designed  to  compare  favourably  with  the  air-core  type 
up  to  limiting  currents  of  about  eight  times  normal. 

2.  The  location  of  the  reactances  with  regard  to  structural  or  other 
iron  and  steel  work  and  electromagnetic  instnim?nts  is  of  impor- 
tance.    The  ironclad  type  has  the  advantage  here,  as  there  is  no  stray 


iield.  .Air-core  reactances  should  be  so  installed  that  there  is  no 
ironwork  nearer  than  a  distance  ajjproxiniately  equal  to  the  overall 
diameter  of  the  coil.  This  is  often  an  important  factor  where  space 
is  limited  (as  is  generally  the  case  in  older  stations,  where  extensions 
necessitate  the  use  of  such  apparatus). 

If  sutWcient  space  is  available,  as  may  be  provided  when  laying  out 
new  stations,  the  air-core  type  can  be  installed  without  possibility  of 
trouble  in  this  direction.  It  has  less  liability  to  tire  risk.  The  iron- 
clad type  is  totally  enclosed  and  the  tank  can  be  earthed,  w  hereas  the 
air-core  type  is  mounted  on  insulating  supports,  and  the  coils  are 
usually  exposed  at  full  line  voltage,  unless  completely  protected  by 
concrete  or  porcelain  frames. 

(To  he  cotiniiued. ) 


Presidential  Address   of   the    Hon.    Sir  Charles    A. 
Parsons,  F.R.S.,  to  the  British  Association.* 


In  his  presidential  address  to  the  British  Association,  Sir  Charles 
Parsons  dealt  in  a  general  way  \\H\\  developments  in  engineering 
prior  to  the  war  and  developments  during  the  war.  The  former 
included  a  reference  to  the  work  of  James  Watt,  who,  so  long  ago 
as  1784,  saw  the  great  importance  of  high  speeds.  These  speeds,  Sir 
Charles  remarked,  had  now  been  realised  in  the  steam  turbine  of  the 
present  day.  In  these  there  had  been  many  minor  improvements, 
such  as  the  more  accurate  cunature  of  the  blades  to  avoid  eddy 
losses  in  the  steam,  the  raising  of  the  peripheral  velocity  of  the 
blades  so  as  to  have  nearly  the  velocity  of  the  steam  impinging  upon 
them,  and  in  details  of  construction  to  reduce  leakage  to  a  minimum. 
In  turbines  of  20,000  H.p.  to  30,000  H.p.,  82  per  cent,  of  the  available 
energj-  in  the  steam  was  now  available  as  brake  horse-power,  and 
with  a  boiler  efficiency  of  85  per  cent,  the  thermo-dy^lamic  effi- 
ciency from  the  fuel  to  the  electrical  output  of  the  alternator  had 
reached  23  per  cent.,  and  might  shortly  reach  28  per  cent.,  a  result 
rivalling  the  efficiency  of  the  internal-combustion  engine  worked 
by  producer  gas.  During  the  20  years  immediately  preceding  the 
w  ar,  turbo-generators  had  increased  in  size  from  500  kw.  to  2.5,000  kw. 
and  the  consumption  of  steam  had  fallen  from  17  lb.  to  10-3  lb. 
per  kilowatt-hour. 

Other  developments  of  importance  were  to  be  found  in  the  con- 
struction of  battleships,  the  production  of  tungsten  steel  and  other 
alloys,  and  investigations  of  gaseous  explosions. 

Development-s  During  the  War. 

During  the  war  many  questions  of  scientific  interest  had  pre- 
sented thcniselves,  due  in  some  respects  to  the  unprecedented  scale 
on  whicli  c])erations  were  carried  on.  For  example,  in  the  South 
African  War  the  total  artillery  rounds  tired  weighed  approximately 
2,800  tons,  while  during  the  whole  war  in  France,  on  the  British 
front  alone,  the  corresiX)nding  weight  was  nearly  3i  million  tens. 
Yet  such  figures  were  uisigniHcant  when  compared  with  those  in 
respect  of  a  modern  naval  battle  scpiadron.  For  example,  the 
'■  Queen  Elizabeth,"'  when  iiring  all  her  guns,  discharged  18  tons  of 
metal,  and  was  capable  of  repeating  this  discharge  once  every 
minute,  thus  developing  by  her  guns  an  average  of  127,000  efiocf  ive 
horse-|K)wer.  If  all  her  guns  were  fired  simultaneously  they  would 
for  the  instant  be  developing  energy  at  the  rate  of  13,132,000  i  .p. 

Among  the  scientific  developments  during  the  war  probably  the 
most  intcr:'stii;g  was  the  exter.sivc  application  of  sound  listening 
tievices.  Sound  ranging  had  been  so  developed  that  it  could  give 
the  jxjsition  of  an  enemy  gun  to  about  50  yds.  at  7,000  yds.  range, 
'i'he  use  of  sound  under  water  presented  special  difficulties.  One 
difficulty  that  was  found,  if  a  hydrophone  was  dragged  through 
water,  or  the  boat  was  in  rough  water,  was  that  the  noise  from  the 
vessel  dragging  the  hyflroph(jne,  or  from  the  water  passing  the 
hydrophone,  interfered  with  the  sounds  one  wished  to  detect.  By 
consultation  with  biologists,  this  difficulty  was  surmounted  to  a 
considerable  extent.  It  was  realised,  for  example,  that  the  whale 
did  not  suii'er  in  this  respect,  and  examination  of  the  conditions  led 
to  the  use  of  towing  bodies  in  the  form  of  fish  or  porpoises,  made  of 
celluloid  and  tilled  with  water,  the  hydrophonr^  Icing  fixed  within. 
By  these  means  the  required  sounds  could  be  detected  up  to  speeds 
oF  14  knots.  Considerable  i)rogre88  was  also  made  in  the  use  of  high- 
frequency  sound  used  in  the  form  of  concentrated  beams,  which 
would  be  reflected  by  objects  on  which  they  impinged,  thus  giving 
rise  to  echoes.     An  interesting  means  for  following  a  desired  courEe 

*  Delivered  at  Bournemouth  on  September  9th.    Ab.stract. 


in  mine  fields  consisted  in  the  use  of  an  insulated  cal)le  laid  at  the 
bottom  of  the  sea,  earthed  at  the  further  end,  and  through  which  an 
alternating  current  was  passed.  By  means  of  delicate  devices 
installed  on  a  ship  she  was  able  to  follow  the  cable  at  any  speed  with 
precision.     This  device  was  first  used  by  the  Ciermans. 

With  regard  to  the  development  of  electricity,  this  had  largely 
been  bound  up  with  the  development  of  the  steam  turbine.  At  the 
end  of  last  year  electric  power  stations  in  the  United  Kingdom  con- 
tained plant  aggregating  2|  million  kilowatts,  79  per  cent,  of  whicli 
was  driven  by  steam  turbines.  Much  discussion  had  taken  place 
as  to  the  economical  size  of  a  generating  station,  the  size  of  generating 
units  and  the  size  of  the  area  to  be  supplied.  Large  power  stations 
permitted  some  decrease  in  the  cost  of  production,  and  if  in  the  future 
the  recoveiy  of  by-products  from  coal  should  become  a  practical 
realisation,  the  larger  power  stations  would  present  greater  facilities 
than  the  smaller  ones.  On  the  other  hand,  there  w  ere  losses  by  trans- 
mission to  be  considered.  Also  the  larger  generating  unit  required 
longer  to  overhaul  or  repair ;  consequently  a  larger  percentage  of 
spare  plant  was  necessai-y.  There  was  no  golden  nilc  to  secure  cheap 
electricity. 

The  Future. 

The  nations  who  had  exerted  the  most  influence  in  the  war  had 
been  those  who  had  developed  to  the  greatest  extent  their  resources, 
their  manufactures  and  their  commerce.  Failing,  however,  some 
new  and  unexpected  discoveries  in  science,  such  as  the  harnessing 
of  the  latent  molecular  and  atomic  energy  in  matter,  the  great 
position  of  England  could  not  be  maintained  for  an  indefinite  period. 
At  some  time,  more  or  less  remote,  long  before  the  exhaustion  of  our 
coal,  the  population  would  gradually  migrate  to  those  countries 
w  here  natural  sources  of  energy  were  the  most  abundant.  England 
owed  her  modern  greatness  to  the  early  development  of  her  coal. 
This  she  was  using  up  much  more  rapidly  than  most  other  countries, 
and  long  before  any  near  approach  to  exhaustion,  owing  to  increased 
costs,  it  might  pay  her  better  to  import  coal  from  richer  fields  of 
almost  limitless  extent  belonging  to  foreign  countries,  and  workable^ 
at  a  much  lower  cost  than  her  own.  In  some  foreign  countries  the 
capital  cost  of  mining  was  comparatively  low,  and  as  coal  was 
traiis]X)rtable  long  distances,  and  generally  speaking  electricity  was 
not,  it  seemed  probable  that  capital  would  in  the  immediate  future 
flow  in  increasing  quantities  to  mining  operations  in  foreign  countries 
rather  than  to  the  development  of,  at  any  rate,  the  more  difficult 
and  costly  water-ix)wer  schemes.  When,  however,  capital  became 
more  plentiful,  the  lower  running  costs  of  water-power  would  prevail, 
with  the  result  that  water-power  would  then  be  rapidlj-  dcvcloicd. 
.\s  a  possible  new  source  of  power,  the  sinking  of  shafts  to  great 
depths  might  be  considered.  In  his  Address  to  Section  B  in  H!04  he 
had  discussed  the  question  of  sinking  a  shaft  to  a  depth  of  12  miles, 
the  estimated  cost  being  £5,000,000  and  the  time  required  about  85 
years,  'i'he  matter  had  been  considered  by  .Prof.  F.  D.  Adams,  who 
had  come  to  the  conclusion  that  in  limestone  a  depth  of  15  miles 
was  probably  practicable,  and  that  in  granite  a  depth  of  ."^0  miles 
might  be  reached  without  the  rock  giving  trouble  by  being  crushed 
at  such  depths,  'i'he  sinking  of  such  a  shaft  might  prove  of  in- 
estimable value  to  science,  and  would  throw  additional  light  on  the 
internal  constitution  of  the  earth  in  relation  to  minerals  of  high 
specific!  gravity.  In  Italy  bore  holes  had  already  been  sunk  which 
discharged  large  volumes  of  high-pressure  steam,  and  this  was  being 
utilised  to  generate  about  10,000  v.v.  by  turbines. 
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Thirty  years  ago  polyphase  ciirrent  displaced  direct  current  for 
transmission  purposes,  and  the  question  arises  as  to  whether  in  the 
future  it  only  remains  to  adjust  details  and  dimensions  with  regard 
to  further  extensions  on  polyphase  lines.  The  author  is  of  opinion 
that  a  new  struggle  will  arise  between  alternate  and  direct  current, 
in  which  the  latter  will  emerge  victorious.  The  demand  for  electric 
power  will  increase  enonnously,  partly  as  the  result  of  the  cheapness 
and  convenience  of  electric  motors.  Let  us  no.v  consider  thit  we 
may  hive  to  deal  with  th?  transmission  of  po.^'er  over  much  greater 
distances.  Suppose  we  take  the  case  of  something  in  the  neigh- 
bourhood of  1,000  km.  It  seems  at  first  thit  this  would  mean  an 
increase  of  pressure.  At  present  we  A\ork  with  100,000  volts,  and  it 
might  be  possible  to  increase  this  pressure,  in  so  far  as  transformers 
and  insulators  are  concerned.  But  if  the  transmitting  distance  is 
increased,  the  charging  current  is  increased  in  the  same  proportion, 
even  \\ithout  allowing  for  anv  Increase  in  pressure.  The  charging 
current  may  interfere  seriously  with  th?  efficiency  of  th?  scheme. 
With  a  given  .system  of  high-tension  conductors  there  is  a  theoretical 
voltage  limit  which  gives  the  minimum  losses  through  heating; 
for  too  low  a  voltage  the  losses  fro.n  watt-current  are  too  great,  and 
for  too  high  a  voltage  the  losses  f ro  n  the  wattless-current  are  too 
great.  The  rudimentary  law  of  poiver  transmission  used  to  assert 
that  the  losses  in  a  given  conductor  were  inversely  proportional  to 
the  square  of  the  pressure,  but  with  very  long  conductors  and  very 
high  alternate  current  pressTires,  this  is  a  grossly  inaccurate  state- 
ment of  the  facts.  If  the  frequency  were  lowered  we  might  have 
some  improvement,  but  a  remedy  of  this  sort  is  plainly  impossible. 
Let  us  take  an  existing  power-transmission  line  with  w  ires  of  known 
diameter,  separated  by  given  distances.  Then,  if  a  transmitting 
voltage  is  chosen  which  makes  the  watt-current  equal  to  the  wattless 
current,  we  shall  have  the  scheme  of  greatest  efficiency.  For  any 
further  increase  of  pressure  will  decrease  the  watt  current,  while 
increasing  the  charging  current,  with  the  result  that  the  resultant 
current  will  be  increased.  For  purposes  of  simplification,  we  neglect 
the  fact  that  the  charging  current  Is  not  constant  throughout  the 
length  of  the  conductor  ;  it  would  probably  be  more  correct  to  con- 
sider "  equivalent  "  values  ;  it  Ls  sufficient  to  say  that  there  is  some 
limiting  voltage,  beyond  which  any  increased  efficiency  is  impos- 
sible. 

Let  us  now  suppose  that  we  desire  to  make  the  transmission  line 
twice  as  long.  If  we  work  with  the  same  voltage  as  before,  the 
charging  current  will  be  doubled.  It  will,  therefore,  be  necessary  to 
lower  this  pressure,  and  to  increase  the  watt  current ;  this  leads  to 
evident  absurdities.  We  might  increase  the  section  of  the  trans- 
mitting conductor;  the  capacitv  increases  only  slowly  with  the 
logarithm  of  the  diameter.  We  might  increase  the  weight  of 
material  in  the  conductors,  and  yet  find  it  necessary  to  work  with  a 
lower  pressure  than  before,  and  with  greater  losses  in  the  con- 
ductors. Inductive  losses  would  be  more  than  doubled.  The 
charging  current  conplicates  matters  obviously  ;  if  there  were  no 
charging  current  it  would  be  merely  necessary  to  increase  the  pres- 
sure in  the  ratio  of  v' 2  to  1,  in  order  to  keep  the  losses  the  .same  as 
before,  if  the  length  of  the  line  were  doubled.  Th?  author  proceeds 
to  give  certain  elementary  mathematical  considerations  in  the  shape 
of  formulje  connecting  costs  \(ith  technical  data,  and  from  these  the 
same  conclusion  is  deduced.  In  fact,  so  soon  as  the  length  of  the 
transmission  line  exceeds  certain  lini.its,  the  charging  current 
becomes  the  dominating  factor.  It  is  possible  to  compensate  for 
the  charging  current  by  choking  coils,  connected  at  intervals  across 
the  luies,  as  is  done  in  telegraphic  work.  But  this  complication  has 
ver\'  obvious  objections,  and  need  not  here  be  further  considered. 

Generally  speaking,  the  combined  effect  of  capacity  and  induction 
is  to  produce  a  voltage  at  the  end  of  the  conductor,  which  is  not  only 
higher  than  the  voltage  in  the  generating  station,  but  depends  veiT 
much  on  the  load  and  power  factor.  These  variations  of  voltage  are 
very  annoying,  especially  on  light  loads.  The  effect  of  self-induc- 
tion is  more  harmful  with  a  heavy  charging  current.  So  far  as 
efficiency  is  concerned,  the  capacity  of  the  line  sets  lim.its  through  the 
charging  current,  but  in  actrial  work  the  limit  is  set  by  the  com- 
bination of  capacity  with  self-induction.  The  voltage  due  to  self- 
induction  m  the  conductor  seems  to  be  mdependent  of  the  trans- 


*  Abstract  of  an  article  in  the  "  Elektrotechnisehe  Zeitschrift,"  No.  1, 
1019.  Paper  re/id  before  the  Elektrotechnisehe  Verein,  November  20, 
1918. 


mitting  voltage,  yet  it  increa.ses  with  the  length  of  the  line,  and  the 
resulting  current  ;  it  also  depends  on  the  logarith  n  of  the  ratio  of 
the  distance  between  the  wires  to  the  diameter  of  the  wire,  but  this 
is  not  variable  within  wide  limits.  Thus,  we  may  expect  still  greater 
disturbances  to  result  from  the  self-induction,  if  distances  are  in- 
creased and  loads  and  currents  are  correspondingly  increased.  If 
there  were  no  charging  current  to  take  into  account,  it  would  be 
possible  to  suppress  the  effects  of  .self-induction  by  increasing  the 
working  pressure,  but  this  solution,  as  we  have  already  seen,  is  not 
possible. 

This  is  meant  to  explain  in  elem.entary  fashion  the  essential  posi- 
tion as  to  the  limitations  of  alternate  current ;  still,  in  the  author's 
0])inion.  alternate  currents  wiU  be  able  to  transmit  power  over  a  few 
hundred  kilometres  at  pressures  up  to  200,000  volts,  but  this  is 
likelv  to  be  the  most  that  is  possible  with  ordmars^  frequencies. 
With  cables,  the  limits  would  be  much  lower.  Overhead  cables  are 
always  the  earliest  stage  of  develop  nent^ — e.g.,  in  telephones  and 
telegraphs.  Power  transmission  lines  will  also  disappear  overhead, 
and  be  placed  underground  in  due  course.  Tnis  wiU  not  take  place 
at  once.  Neither  is  it  desirable  that  it  should  do  so.  Engineers 
have  long  since  recognised  that  direct  currents  are  much  more  suit- 
able for  cables  than  alternate  curren*^.  The  higher  the  pressure,  the 
more  marked  is  the  difference,  which  has  nothing  to  do  with  ques- 
tions of  charging  current.  There  is  with  direct  current  a  steady 
charge  on  the  dielectric,  and  there  is  an  absence  of  the  glow  discharge, 
which  injures  the  dielectric.  For  equal  mechanical  and  electrica 
strength  the  thickness  of  the  ins\ilation  is  much  less  w-ith  direct 
current.  But  it  is  not  purelv  a  oue.stion  of  cost.  The  peak  of  the 
alternate-current  ■wave  is  the  detennining  factor.  With  du-ect- 
current,  iron  armouring  works  perfectlv,  but  with  alternate  current  it 
can  only  be  used  with  multi-cored  cable,  and  on  very  high  pressures 
this  system  of  several  cores  is  very  disadvantageous.  Armoured 
cables  are  cheaper  to  lay  ;  the  mductive  effects  in  the  lead-covering 
must  not  be  forgotten  with  alternate  current.  Neither  can  faults  be 
so  easily  discovered  with  alternate  currents,  largely  owing  to  diffi- 
culties caused  by  the  charging  current.  Protective  devices  like 
condensers  and  choking  coils  produce  complications  on  alternate 
current ;  the  inductive  voltage-drop  has  to  be  considered  and  often 
the  protection  is  of  a  very  limited  character.  Alternate-current 
condensers  have  often  to  be  made  too  small  on  account  of  the 
charging  current.  With  direct  current,  the  condenser  can  be  of  any 
size.  Neither  with  direct  current  is  there  any  difficulty  from 
resonance,  harmonics,  &c.  In  other  words,  the  disturbances  are 
less  and  the  protective  devices  more  efficient  \\ith  direct  than  with 
alternate  current.  It  is  indeed  a  fact  that  the  work  that  has  been 
done  and  that  can  still  be  done  with  alternate  current  is  truly  wonder- 
ful, but  this  must  not  blind  us  to  the  fact  that  indefinite  progress  on 
the  same  lines  is  likely  to  be  impossible. 

It  is  therefore  necessary  to  sav  that,  in  the  author's  opinion,  the 
future  is  likely  to  see  the  development  of  direct-current  work  with 
the  use  of  underground  cables  in.stead  of  overhead  wires.  Direct 
current  has  advantages  both  in  respect  of  transmission  over  long 
distances  and  the  >ise  of  underground  cables.  The  fact  that  cables 
are  cheaper  for  direct  than  for  alternate  current  seems  also  to  point 
in  the  same  direction.  It  seems  necessary  to  recognise  first  the  fact 
that  direct  current  will  be  needed  to  solve  the  problems  of  the 
future,  and  then  to  set  to  work  to  find  the  ways  and  means.  This 
latter  part  of  the  question  raises  many  problems  that  will  require 
much  hard  work  for  their  solution.  But  when  a  sohitiou  is  found  to 
be  imperatively  necessar^•  it  \\ill  doubtless  be  forthcoming.  It  is 
not  possible  to  say  in  what  direction  this  solution  w  ill  lie,  whether  by 
means  of  kathode-ray  tubes,  mercur^•  convertei-s  or  improved 
mechanical  devices  for  commutatmg  and  converting  the  current; 
it  mav  be  that  the  existing  tvpe  of  dynamo  can  be  radicallv  altered 
aruj  improved.     It  may  be  that  several  paths  will  lead  to  the  result. 

Analysis  o!  Graohite  Carbons.— We  umUnstanil  that  the 
Bureau  of  Mines,  U.S.A.,  has  developed  at  their  Pittsburgh 
station  a  method  of  determining  the  prescence  of  amorphous 
carbm  in  samples  of  the  graphitic  variety.  While  the  method 
is  .still  in  the  experimental  staga.it  is  liopedthat  it  will  render 
possible  a  direct  quantitative  determination  of  the  amorphous 
constituent,  a  factor  whicli  luxs  hitherto  always  been  com- 
puted by  indirect  means  of  a  somen- hat  uncertain  character. 
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Electricity  in  the  House. 

In  the  times  through  which  we  are  at  present  passing,  when 
■domestic  help  continues  to  be  a  rare  commodity,  the 
•desi lability  of  reducing  manual  labour  in  the  house  to  a 
tmimmum  needs  but  little  emphasis.  Yet  we  doubt  if  the 
average  woman  is  so  adaptable  in  a  matter  of  this  kind  as 
the  average  man.  The  latter  would  willingly  adopt  mecha- 
nical methods  on  every  occasion,  but  a  woman  is  not  so 
xeady  to  adopt  new  methods.  She  is  generally  much  more 
conservative  and  sceptical,  and  is  inclined  to  doubt  the 
value  of  new  methods  until  they  have  been  well  tried  by 
other  people. 

The  position  would,  no  doubt,  be  different  if  the  house- 
"wife  could  be  installed  in  an  entirely  new  house  fitted  up 
with  every  possible  labour-saving  device.  This,  however, 
is  an  ideal  which  we  do  not  find  in  ordinary  life.  In  fact, 
one  of  the  chief  difficulties  is  that  the  older  type  of  house 
is  usually  not  built  on  an  efficient  plan.  Not  only  are  new 
iouses  arranged  more  efficiently,  but  they  are  usually  pro- 
vided with  better  types  of  fittings.  It  is,  however,  im- 
possible to  convert  old  houses  so  as  to  adapt  them  to 
modern  ideas  except  by  considerable  re-building,  and  even 
the  adoption  of  new  fittings  may  cost  a  considerable  amount 
of  money.  Consequently,  it  is  the  older  kind  of  house  that 
must  usually  be  assumed  in  considering  domestic  problems, 
and  it  is  the  shortcomings  of  such  a  house  that  have  to 
be  met. 

Por  domestic  requirements,  electricity  is  naturally  the 
best  servant  that  can  be  found.  It  is  so  adaptable  and  can 
be  put  to  all  manner  of  uses.  In  cooking,  heating,  the  pro- 
vision of  hot  water,  dust  removal,  the  preparation  of  food, 
and  in  many  other  ways,  electricity  can  do  what  is  neces- 
sary. It  is  in  fact,  ideal  in  many  respects.  We  are 
reminded  of  this  fact  by  a  little  book  entitled  "  The  Ideal 
Servant-saving  House,"  by  an  Engineer  and  his  Wife.  Some 
further  reference  to  this  book  will  be  found  in  our  Review 
Column.  In  the  present  connection  we  need  only  say 
that  the  authors  call  attention  to  the  very  many  directions 
in  which  electrical  apparatus  may  prove  very  useful  in  the 
ioasehold.  The  electric  fan  in  summer  and  the  electric 
fire  in  winter  have  become  quite  commonplace.  The 
•electric  cooker  as  a  complete  unit  has  not  yet  become  so 
thoroughly  established  as  its  merits  deserve  ;  but  as  a 
stepping-.stone  in  this  direction  the  electric  grill  has  attrac- 
•tions  which  should  not  be  forgotten.  It  is  very  useful, 
very  portable  and  gives  a  minimum  of  trouble.  The  electric 
oven  in  combination  with  a  grill  is  also  an  extremely  useful 
appliance.  Turning  to  cleaning  we  have  such  appliances 
as  vacuum  cleaners,  boot  polLshers,  electric  washing  nm- 
•chines  and  other  apparatas  varying  in  complexity  according 
to  the  requirements.  Nor  must  the  electric  flat  iron  be 
forgotten. 

There  is,  however,  a  point  on  which  the  authors  do  not 
touch,  and  that  is  the  c^uestion  of  first  cost.  The  various 
implements  described  are  not  provided  with  the  house, 
and  con.sequently  the  tenant  must  purchase  prac-tically  all 
that  he  desires,  unle.ss  he  is  blessed  with  an  unusually 
•obliging  landlord.     In  making  an  expenditure  any  tenant 


will  wish  to  be  quite  certain  that  the  investment  will  prove 
a  satisfactor}'  one.  The  higher  the  cost  the  more  he  will 
hesitate  to  take  the  plunge.  Take^  for  example,  the  simple 
matter  of  an  electric  flat-iron.  So  long  as  these  are  charged 
at  such  a  price  as  25s.  each,  people  will  certainly  hesitate 
to  make  use  of  them,  more  particularly  as  more  than  one 
iron  will  be  desired  in  order  to  ensure  continuity  of  service. 
If  two  are  ordered  at  the  same  time,  well  and  good  ;  but, 
if  one  iron  is  ordered  some  time  after  the  fiist  one  the  chance 
is  that  the  existing  adapter  will  not  fit,  so  another  flexible 
cord  must  also  be  provided.  If  a  flat-iron  were  obtainable 
at,  say,  10s.,  and  not  a  toy  at  that,  the  householder  would 
certainly  be  much  more  inclined  to  go  in  for  them.  The 
same  thing  applies  all  round  when  we  consider  the  various 
implements  that  can  be  used  in  the  household  for  heating, 
cleaning  and  in  the  preparation  of  food. 

The  conclusion,  therefore,  follows  that  the  manufacturer 
should  strive  in  every  possible  way  to  bring  down  the  cost 
of  electrical  apparatus  for  domestic  piuposes.  The  field 
is  undoubtedly  large,  but  so  long  as  there  is  a  great  variety 
in  the  tj-pe  of  apparatus  produced,  and  so  long  as  renewals 
are  difficult  on  account  of  this  variety,  the  price  wUl  be 
high.  It  is  essential  that  certain  lines  should  be  produced 
in  larger  quantities,  chiefly  by  repetition  work,  if  the  needs 
of  the  domestic  consumer  are  to  be  met  and  this  side  of  the 
electrical  industry  is  to  develop  accordingly. 


Revie"*v^. 


The  Ideal  Servant -saving  House.  By  An  Ekgineer  and  His  Wife. 
(Luudon  :  W.  &  R.  Chambers.)     Pp.  vi.-fl22.     Is.  (id.  net. 

This  little  book  wiU  be  read  with  interest,  not  only  by  the 
worried  householder,  but  also  by  the  manufacturer  who  sees 
that  there  is  a  large  field  for  domestic  appliances  provided  the 
householder  can  be  educated  to  their  use.  The  authors  deal 
with  more  than  merely  electrical  implements  ;  they  refer  also 
to  gas.  The  book  starts  with  a  consideration  of  the  various 
problems  involved  in  the  heatmg  and  ventilation  of  a  house, 
and  ill  the  construction  of  a  house  to  meet  modern  requirements 
in  the  simplest  way.  With  regard  to  heating,  there  is  surely 
a  fallacy  in  the  statement  that,  owing  to  the  refraction  of  the 
sun's  rays  as  they  pass  through  the  glass  of  a  greenhouse,  the 
heating  efiect  produced  inside  is  much  greater  than  if  the  rays 
had  merely  passed  through  the  air.  The  heating  efiect  is  due 
to  a  much  simpler  cause  than  this.  Leaving  aside,  however, 
this  little  error,  useful  information  is  given  on  how  houses  may 
be  kept  warm,  without  spending  so  much  as  is  usual  on  fuel. 
In  the  comparison  between  electricity  and  gas  for  heating,  we 
think  the  authors  have  unduly  favoured  gas.  This  is  always 
a  difficult  matter,  and  can  be  decided  much  bettor  by  actual 
experience  than  by  any  theoretical  reastniing  based  on  various 
assumptions.  In  dealing  with  this  part  of  the  subject,  we 
notice  that  the  axithors  u.se  a  mistaken  term  which  is  much 
too  common,  and  speak  of"  watts  per  hour."  In  dealing  with 
electrical  equipment,  the  authors  describe  many  useful  pieces 
of  a])paratus.  We  think,  however,  that  the  equipment 
described  for  the  kitchen  would  bo  much  more  suitable  for 
restaurants  tiian  for  private  hou.ses,  being  of  considerable  size. 
The  first  cost  of  such  plant  is  a  consideration  to  which  due 
attention  must  be  paid  if  satisfactory  headway  is  to 
be  made. 

The  authors  appear  to  think  that  happiness  in  the  house 
is  much  increased  by  abolishing  the  domestic  (i.e.,  by  con- 
verting the  housewife  into  a  hausfrau),  and  that  the  cooking 
of  eggs  and  bacon  on  the  breakfast  table  instead  of  in  the 
kitchen  has  an  appetising  and  charming  efiect.  Although  we 
do  not  agree  with  these  views,  we  do  not  doubt  that  this  little 
volume  will  serve  a  useful  purpose,  and  will  help  those  who 
have  no  domestics  whether  thev  will  or  no. 
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Electric  Welding :  Its  Theory,  Practice,  Application 

and  Economics.* 

B^    H.    S.     MARQUAND. 

(Continued  from  page  219) 

Summary. — In  this  article  the  author  concludes  his  description  of  various   methods  ofl  preparing    welJs  and  gives  some  further 
illustrations  of  various  kinds  of  work  that  is  now  undertaken.     He  then  pisses  on  to  the  economies  efiected  by  machine  welding,  and 

to  the  testing  and  strength  of  electric  welds. 


It  should  be  the  care  of  the  superintendent  to  periodically 
submit  specimen  welds  of  individual  welders  to  the  standard 
machine  tests  for  tenacity  and  elongation,  &c.,  and  to  encourage 
healthy  competition  amongst  the  operators  by  exhibiting  the 
best  results,  and,  if  possible,  to  offer  some  inducement  to 
encourage  each  welder  to  attain  results  above  the  maximum 
yet  obtained. 

The  welder  himself,  or  his  foreman,  can  judge  fairly  accu- 
rately the  quality  of  welds  by  three  simple  methods.  Corro- 
sion, hammering  and  bending. 

The  micrographic  test  or  corrosion  test  can  be  applied  to  all" 
metals,  providing  the  specimen  to  be  tested  is  not  less  than 
3/16  in.  in  thiclcness. 

This  simple  test  is  very  interesting  and  instructive.  The 
welded  specimen  is  cut  in  half  along  the  line  perpendicular  to 
thy  line  of  welding.  The  section  through  the  weld  is  then 
highly  polished.  This  is  done  by  filing  the  cut  section  with  a 
rough  file,  and  after  with  a  smooth  tile,  and  finally  with  a 
dead  smooth  file,  then  obtaining  a  high  polish  by  means  of 
very  fine  emery  cloth. 

All  traces  of  grease  and  finger  marks  must  be  strictly  avoided, 
and  immediately  the  jiol'shiug  is  complete  paint  the  surface 
with  any  suitable  etching  liquid.  It  will  be  found  that  the 
structure  of  the  weld  will  immediately  develojj,  and  the  corro- 
sive action  will  be  complete  in  a  few  minutes  when  the  surface 
should  be  quickly  but  thoroughly  washed  in  running  water,  and 
dried  with  methylated  spirits  and  finally  jjainted  with  pure 
clean  varnish  to  preserve  the  test  piece. 

The  success  of  this  test  depends  upon  a  high  and  uniform 
polish  and  absolute  freedom  from  grease  ;  the  rest  is  simple. 

It  is,  perhaps,  curious,  but  none  the  less  true,  that  neither 
■the  cutting  of  the  part  welded  nor  the  polishing  discloses  any 
defects  ;  on  the  contrary,  it  gives  one  the  impression  that  the 
weld  is  perfect.  However,  as  soon  as  the  etching  liquid  is 
applied  the  defects  begin  to  show  up. 

The  etching  agent  first  attacks  the  oxide,  exjioses  any  adhe- 
sion, blowholes  and  eventually  discloses  the  general  structure 
of  the  weld. 

The  welder  need  only  examine  the  test  piece  to  recognise  all 
his  defects  and  can  tell  whether  at  the  same  time  he  has  burned 
the  metal  or  not. 

The  etching  or  corrosive  liquids  are  made  up  as  follows  : — 

For  Iron  or  Steel  :  Water,  10  parts  ;  2'otassium  iodide, 
2  parts  ;  iodine,  1  part. 

For  Copper,  Brass  and  Bronzes  :  Water,  75  parts  ;  nitric 
acid,  25  parts. 

For  Aluminium  and  its  Alloys  :  Water,  10  parts  ;  hydro- 
chloric acid,  90  jjarts. 

The  hammer  test  of  mild  steel  welds  will  indicate  the  duc- 
tility of  the  weld  and  the  tenacity  ;  according  to  the  size  of 
the  specimen,  this  test  can  be  more  or  less  severe,  and  might 
include  a  drop  test. 

Hammering  pure  and  simple  is,  perhaps,  of  greatest  value 
for  welds  of  copper  and  brass.  After  annealing  the  weld  the 
metal  can  be  beaten  out  with  a  hammer,  thougli  from  time  to 
time  re-heat;ng  the  weld  to  prevent  hardening.  If  a  weld  of 
cojjperor  brass  is  perfect,  it  will  be  possible  to  hammer  down 
to  extreme  limits  of  thinness  without  showing  cracks. 

The  bending  tests  as  a  rule  confirm  the  tensile  tests  as 
regards  the  ductility  of  the  nietal,  and  hence  welders  should 
frequently  apply  a  bending  test  to  samples  of  their  work. 

In  all  cases  the  added  metal  should  be  in  the  fold  of  the  bend. 


so  that  if  there  is  a  lack  of  penetration  in  the  weld  the  defect 
will  soon  be  exposed. 

The  specimen  is  best  bent  by  means  of  a  steady  pressure 
rather  than  by  shocks,  and  the  angle  at  which  the  weld  begins 
to  crack  should  be  noted.  A  sound  weld  should  enable  the 
piece  to  be  bent  right  over  and  back  again  without  fracture. 

In  order  to  test  the  relative  values  of  rivetted,  electrically 
arc  welded  and  acetylene  welded  joints,  a  set  of  samples  were 
made  up  and  tested,  with  the  results  shown  in  Table  VII.  The 
])ieces  of  steel  were  ^  in.  thick,  8  in.  long  in  the  straight  section. 
The  welds  were  made  by  an  operator  of  average  skill  only,  and 
therefore  the  comparisons  are  true  commercial  tests. 

Table  VII, — Mechanical  Tests  on  Rivetted,  Arc  Welded  and  Acetylene 
Welded  Joints. 


Samples  and  preparation. 


Breaking       Length  after     Per  cent. 
strain.  breaking.       efficiency. 


In  lbs. 

Original  piece  of  steel  plate   

58.600 

8-80  in. 

97  66 

Lap  joint,  electric  arc  welded   .. . 

54,800 

8-94  in. 

91-33 

Lap  joint,  rivetted  and  welded... 

54.200 

9-22  in. 

90-33 

Butt  joint,  electric  arc  welded  ... 

47,800 

8-28  in. 

79-66 

Butt  joint,  acetylene  welded    ... 

36,800 

8-23  in. 

61-33 

Lap  joint,  rivetted  only    

35,000 

58-33 

♦  All  rights  reserved. 


Nominal  strength  of  the  steel  plates  was  60,000  lb.  per  the  square  inch. 

In  practice  the  joints  welded  are  more  often  than  not 
reinforced,  and  consequently  an  efficiency  of  over  100  per  cent. 
can  easily  be  obtained. 

All  weldingj  in  so  far  as  possible,  should  be  tested  before 
being  put  iiito  service,  especially  where  there  is  any  risk  to 
human  life.  Fortunately,  in  actual  practice,  this  can  be  and 
is  carried  out  for  instance,  in  steam  boilers,  air  compre.ssors, 
and  any  receptical  which  has  to  hold  pressure.  The  hydraulic 
test  of  1|  to  2.1  normal  working  pressure  when  possible  to  apply 
is  a  very  safe  and  satisfactory  manner  of  proving  the  efficiency 
of  the  welding. 

However,  in  such  a  case  as  welding  of  ships"  shell  plating  and 
general  constructional  work  it  is  difficult  to  apply  any  test  of 
any  real  value.  If  the  outer  surface  of  the  welding  is  briskly 
hammered  to  remove  any  surface  skin,  and  paraffin  washed 
over  its  inner  surface,  any  porosity  will  be  soon  indicated. 
Hence,  an  important  work  of  this  kind,  only  operators 
thoroughly  well  trained  and  eminently  reliable  should  be 
employed. 

Some  Gener.\l  Coxsider.\tions  ox  Arc  Welding. 

The  advent  of  the  great  war  gave  a  tremendous  impettis  to 
electric  arc  welding,  due  largely  to  the  vast  quantities  of 
munitions  required.  For  rapid  production  of  munitions 
welding  was  soon  found  to  fill  the  gap  in  manufacturing  pro- 
cesses right  well,  and  authorities  turned  tlioir  close  attention 
to  imjjroving  and  applying  arc  welding  to  many  industrial 
I'cquirements  where  hitherto  electric  welding  had  not  been 
tJKUight  possible  or  quite  inadequate. 

The  great  success  achieved  in  this  field  has  been  the  cause 
of  calling  the  attention  of  many  higii  authorities  to  the  great 
possibilities  of  the  application  of  the  proces'^  of  arc  welding  to 
•shiii  construction. 

Afajor  James  Caldwell,  E.N.,  and  his  staff  were  untiring  in 
their  efforts  to  introduce  arc  welding  wherever  by  its  applica- 
tion ])roduetion  could  be  sjieeded  up.  Their  efforts  have 
already  met  with  unjirecedented  success,  and  a  vast  amoimt 
of  splendid  work  has  been  done  imder  their  initial  direction. 
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Lloyd's  Register  of  Sliijipiiig  have  no\v  foniuUated  rules 
regulating  the  acceptance  of  arc  welding  in  ship  construction, 
and  a  schedule  of  requirements  of  welders  and  systems  applied 
to  ensure  at  all  times  that  the  workmanship  is  good  and  the 
materials  used  and  system  of  a])plication  are  sound  and 
reliable,  thus,  as  it  were,  protecting  the  public,  the  consumer 
and  the  welding  industry. 

It  may  be  of  interest  to  record  here  that  several  cross-channel 
barges  have  been  constructed  and  launched  in  which  rivetting 
was  entirely  eliminated  and  replaced  by  electric  welding. 

So  far  as  the  Author  is  aware,  these  barges  have  proved 
eminently  successful,  and  give  promise  of  great  and  immediate 
extension  in  the  use  of  arc  welding  in  the  fabrication  and 
construction  of  large  ships. 

A  comprehensive  series  of  tests  on  electrically  arc  welded 
joints  have  now  been  completed,  under  the  direction  of  Prof. 
VV.  S.  Abell,  of  ].,loyd"s  Registry.  The  objective  of  these  tests 
was  to  determine  the  relative  f trength  of  electrically  arc  welded 
and  rivetted  joints  and  their  respective  ability  to  resist  the 
alternating  stresses  to  which  ships  are  subject. 

The  results  are  very  satisfactory  and  are  of  considerable 
interest  and  importance.  The  results  of  these  official  tests 
agree  in  the  main  with  those  obtained  by  the  Author  from  time 
to  time,  and  even  better  results  have  been  obtained  than  thw.r 
shown  by  Prof.  W.  S.  Abell. 

To  describe  in  detail  ho\\-  these  and  the  Author's  tests  were 
carried  out,  and  to  tabulate  all  the  figures  obtained,  wouh' 
require  a  treatise  of  considerable  bulk.  With  apologies. 
therefore,  the  writer  proposes  to  set  out  briefly  the  conclusions 
otficiallv  confirmed. 

Table  VIII. 


Plain  plat«. 


Thickness   I      J' 

Elastic   limit   in    tons 

per  square  inch  |    15-0 


To  determine  the  modulus  of  elasticity  of  the  material  actually 
forming  the  weld,  specimens  were  prepared  by  building  up  test 
bars  entirely  of  electro-deposited  metal.  The  Author  has 
found  the  average  value  to  Ix'  in  the  region  of  11,620  tons  per 
square  inch.  Prof.  Aliel  puts  the  figure  somewhat  higher — 
namely,  11,700  tons  per  square  inch.  Prof.  Abel  also  gives 
the  value  for  wrought  iron  at  12,.500  tons  and  13,-500  tons  for 
mild  steel. 

It  is  now  evident  that  up  to  the  elastic  limit  the  extension 
in  the  region  of  the  weld  is  practically  coincident  with  other 
portions  of  the  plate,  but  at  stresses  beyond  the  elastic  limit 
the  ductility  of  the  weld  falls  considerably  below  that  of  the 
unwelded  portion  of  the  plate.  The  elongation  in  Sin.  of  a 
welded  specimen  only  averaging  about  12  per  cent,  against 
25  to  30  per  cent,  for  mild  steel. 

Electrically  welded  butt  joints  compare  in  tensile  strength 
very  favourably  with  solid  plating.  For  mild  steel  plating 
welded  with  ordinary  commercial  metal  electrodes  the  strength 
of  the  welded  joint  varies  from  90  to  97  per  cent,  of  the  tensile 
strength  of  the  unwelded  plate,  and  can,  by  reinforcing,  be 
well  above  100  per  cent. 

Lap  welded  joints  welded  with  a  full  fillet  along  one  caulking 
edge  and  a  single  run  of  weld  on  the  other  edge  give  an  ultimate 
strength  compared  with  the  unwelded  material  of  70  to  85  per 
cent.  A  rivetted  laji  joint  treble  rivetted  gives  6-"  to  70  per 
cent,  of  the  strength  of  the  unjierforated  plate. 
Altern-.\ti.\(;  Stkessek. 

It  is  very  important  to  know  the  behaviour  of  weld<'il  joints 
under  the  influence  of  alternating  stresses.  For  example, 
shijjs,  and  indeed  many  parts  of  machinery,  are  subject  to 
alternating  stresses. 

For  rotating  specimens*  it  is  found  that  a  welded  bar  will 
withstand  not  less  than  62  per  cent,  of  stress  that  an  unwelded 
bar  can  withstand  when  subjected  to  a  large  number  of  repe- 
titions of  alternating  .stress,  while  for  stationary  welded  plates 

*  Application  of  electric  welding  to  large  structures,  by  Prof.  \V.  S. 
Abell,  "Proceedings  of  Institute  of  Civi!  Engineers,  1918-19." 


subject  to  alternating  stress  the  tigare  is  higher,  being  in  the- 
nature  of  70  per  cent. 

A  lap  welded  plate  can  withstand  over  60  per  cent,  of  the 
number  of  repetitions  of  alternating  stress  necessary  to  fracture 
a  treble  rivetted  lap  joint. 

Welded  jilates  can  withstand  an  impact  or  a  crushing  strain 
practically  as  well  as  an  unwelded  plate.     This    is  a  useful 
characteristic  in  ship  constructional  work,  as  a  vessel  is  liable 
to  receive  damage  from  heavy  weather. 
{To  be  coniinutd.) 


Correspondence. 

ELECrRIC  POWER  IN  CHEMICAL  WORKS. 

TO    THE    EDITOR    OF    THE    ELECTRICIAN. 

Sir  :  With  reference  to  the  leading  article  in  your  journal 
dated  July  2.5th  last,  entitled  "  Electric  Power  in  Chemical 
Worlcs,''  permit  nie  to  observe  that  I  feel  extremely  gratified, 
that  the  Paper  which  I  prepared  very  hastily  for  the  annual 
meeting  of  the  Society  of  Chemical  Indu-stry,  this  year,  in 
duced  your  interesting  remarks. 

Unfortunately,  owing  to  an  illness  from  which  I  have  only 
just  recovered,  I  was  unable  actually  to  read  the  Paper  in 
question,  and  for  the  same  reason  my  attention  has  only  just 
been  called  to  your  article. 

Will  yoii  be  good  enough,  however,  to  exjjlain  .somewhat 
further  your,  to  me,  rather  surprising  assertion,  that  in  this 
country  electricity  is  cheap  at  present. 

I  agree  that  electricity  was  cheap  before  the  rise  in  the  cost 
of  coal,  &c.,  and  there  may  be  .'•ome  schemes  in  this  country 
which  are  still  supplying  electricity  for  power  purposes,  at  a 
jirice  which  is  not  proportionate  to  the  general  cost  of  coal  and 
labour,  but  surely  this  cannot  continue  indefinitely  ? 

Regarding  the  use  of  electricity  for  chemical  factory  lighting 
and  motive  power,  I  venture  to  suggest  that  you  may  be  under- 
estimating the  amount  of  electrical  energy  which  is,  or,  at  any 
rate,  should  be,  absorbed  in  such  directions  in  the  majority,  of 
chemical  works,  thereby  minimising  the  effect  on  the  operating 
co.sts  of  such  factories,  of  the  price  of  electricity. 

Finally,  permit  me  to  remind  you  that  it  is  a  scheme  of 
centralisation,  but  not  neces.sarily  of  nationalisation,  though 
the  latter  is  proposed,  which  should  tend  to  reduce,  or  shall  we 
say,  keep  down,  the  price  of  electricity. 

I  am  by  no  means  an  enthusiast  for  nationalisation  generally. 
— I  am,  &c., 

Syuthsea,  Sept.  6.  H.  Martin. 

[With  r(  gard  to  the  cost  of  power  we  had  in  mind  pre-war 
rates,  as  any  basis  of  comparison  is  not  of  value  at  the 
moment. — Ed.  E.] 


The  Gattie  Transport  Scheme. 


consider  this  scheme 


The   Board  of  Trade  Committcp  appoin 
continued  its  sitting.s  during  the  week. 

Evidence  was  given  of  the  refusal  of  the  Treasury  to  allow  the  company 
to  raise  £100,000  for  an  experimental  station,  and  Mr.  Gattie  was  cross- 
examined  on  the  details  of  the  projioscd  London  clearing  house,  the 
approaches  to  it.  &e.  He  contended  that,  by  relieving  the  railways  of 
terminal  work  and  eliminating  shunting,  he  could  do  the  work  at  a 
fraction  of  the  present  cost.  He  had  never  suggested  that  it  wa.s  neces 
sary  for  all  the  clearing  houses  to  be  put  up  simultaneously.  The  Krst 
need  not  necessarily  be  put  uj)  in  l.K)iidon,  and  ho  named  some  desirable 
provincial  centres.  He  would  not  mind  installing  the  first  i)art  of  the 
.scheme  as  a  test  at  the  (ilad.stone  Dock,  Liverjrool,  or  at  a  wharf  at 
Gravest nd  According  to  Mr.  Harjjer'.s  report,  on  a  capital  expenditure 
of  £14,0(iO,00<,)  on  the  London  goods  clearing  h<iUse,  the  si.ip  us  profit 
after  jiaying  interest  on  capital,  would  be  £9,29,'j,948  jxr  annum,     th 

('apt.  Rattenburo  explained  the  working  of  the  proposed  clearing 
house  scheme  at  Battcrsea,  which,  he  said,  would  enable  40  trains  to  be 
loaded  per  hour,  cemipared  with  ()2  wagons  at  Nine  Elms.  The  cost  of 
truckers,  cranes,  locomotives  and  lighting  would  be  £250  a  day.  equal  to 
Jd.  i)er  unit  for  120,000  units,  or  jd.  per  ton  handled. 

Mr.  A.  G.  .Seaman  .said  no  engineering  difficulty  would  be  involved  in 
the  ojjeration  of  a  number  of  truckers  acting  simultaneously. 

Prof.  HeleShaw  said  he  considered  the  machinery  in  question  would 
do  all  that  was  claimed  for  it.  From  what  he  had  seen  of  the  aijpliaiices, 
he  considered  the  system  a  sound  mechanical  ]jio position. 

Col.  R.  E.  C'ROMi'TON  said  the  meehani-'m  at  Battersca  worked  smoothly 
and  satisfactorilv. 
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Address    of   Prof.  A,  Gray,  F.R.S.,  to  Section  A  of 
the   British   Association.* 


After  a  reference  to  the  loss  whicli  physical  science  suffered 
througli  the  deaths  of  Lord  Rayleigh  and  Prof.  Carey  Foster,  our  lack 
•of  organisation  and  preparation  for  the  war  is  dealt  with  at  some 
Jength.  Prof.  Gray  relates  how  he  suggested  a  scientific  organisation 
for  the  counti-y  in  1915,  but  although  something  was  done  the 
scheme  finally  came  to  a  standstill.  The  address  then  proceeds  to 
questions  of  inventions  chirmg  the  war  : — 

I  turn  now  to  another  side  of  scientific  work  during  the  war.  It 
was  my  lot  to  serve  for  nearly  three  years  on  the  Inventions  Panel 
of  the  Ministry  of  Munitions,  and  as  the  result  of  that  experience  I 
venture  to  make  some  observations  on  the  utilisation  of  scientific 
knowledge  and  genius  in  the  production  of  inventions  useful  for  the 
public  service.  We  had  an  enormous  multitude  of  inventions  to 
consider,  and  the  Ministry  of  Munitions  Inventions  Department  was, 
so  far  as  I  could  see,  eminently  well  managed. 

Many  of  the  so-called  mventions  were  not  inventions  at  all.  Some 
were  not  at  all  new  ;  in  other  cases  an  idea  only  was  mooted.  Could 
so-and-so  not  be  done  ?  and  so  on,  and  the  department  was  supposed 
to  be  grateful  for  the  idea,  and  to  do  the  rest,  besides  rewarding  the 
proposer.  A  favourite  notion,  which  illustrates  the  diffusion  of ' 
scientific  knowledge  among  different  classes  of  people,  was  that  of 
taking  a  magnet — any  magnet — up  on  an  aeroplane,  and  using  it  to 
attract  Zeppelins  and  other  aircraft.  Others  suggested  electro- 
magnets fed  by  machines  which  would  have  involved  carrying  into 
the  air  on  an  aeroplane  a  fully  equipjjed  power-house  !  Another 
favourite  notion,  inspired,  no  doubt,  by  a  certain  sensational  type  of 
article  in  the  fiction  magazines,  was  that  of  rays  charged  in  some  way 
with  electricity,  or  some  other  mysterious  agency,  and  therefore 
-intensely  destructive. 

But  there  was  a  residium  of  valuable  inventions,  which  fully 
justified  the  existence  of  the  department.  These  were  recommended 
for  further  consideration  by  the  various  departments  of  the  service, 
or  by  General  Headquarters.  It  by  no  means  followed  that  all  that 
came  to  this  stage  received  careful  further  consideration.  Every- 
body was  very  hard  worked,  and  many  were  overdriven.  And  it  was 
by  no  means  certain  that  when  important  approved  appliances  were 
sent  to  G.H.Q.  a  thoroughly  well-info nned  and  capable  officer  would 
in  all  cases  have  the  duty  of  explainmg  and  showing  their  action. 
Then,  again,  we  were  told  that  G.H.Q,  did  not  want  this  or  that,  and 
here,  as  in  all  human  affairs,  mental  inertia  certainly  played  a  con- 
siderable part. 

The  delays  that  occurred  were  to  some  of  us  at  home,  who  were 
.anxiously  dealing  with  all  kinds  of  contrivances,  exceedingly  exas- 
perating. Some  were  undoubtedly  unavoidable,  but  others  were,  as 
I  have  indicated,  far  othen\'ise.  Deficiency  in  scientific  education 
was  the  cause. 

I  feel  bound  to  allude  to  another  aspect  of  the  inventions  business 
which  to  my  mind  was  very  serious.  In  doing  so,  however,  I  wish 
it  to  be  clearly  understood  that  I  am  criticising  a  system  and  in  no 
way  here  referring  to  particular  individuals  concerned  in  its  admini- 
stration. Various  inventions  which  had  passed  satisfactorily  the 
first  examinations  by  responsible  judges  were  submitted  to  tech- 
nical departments  at  home  to  be  subjected  to  practical  tests.  These 
inventions  were,  frequently,  solutions  proposed  of  problems  on  which 
technical  officers,  of  the  departments  required  to  conduct  the  tests, 
had  long  been  engaged.  It  was  natural,  indeed  inevitable,  that 
some  of  these  officers  should  have  come  to  regard  the  solving  of 
these  problems  as  their  own  special  job,  and  so  did  not  much  \\elcome 
the  coming  of  the  outside  inventor.  Then,  no  doubt,  they  often  felt 
that  they  were  just  on  the  point  of  arriving  at  a  solution — a  feeling 
that  certainly  could  not  facilitate  the  avoidance  of  delay.  It  was 
manifestly  most  luifair  to  ask  them  to  judge  the  \\ork  of  the  out- 
side inventor,  or  to  place  in  their  hands  details  of  his  proposals. 

Thus,  1  have  no  hesitation  in  expressing  the  opinion  that  a  testing 
board  of  practical,  well-qualified  physicists  and  other  experts,  with  a 
properly  qualified  staff,  should  be  formed  for  the  purjwse  of  carrying 
•out  all  tests  of  inventions.  No  insuperable  difficulty  would,  I  be- 
lieve, be  experienced  in  forming  such  a  board.  It  should  be  formed 
Carefully,  not  by  more  or  less  casual  nomination  of  one  another  by 
-a  few  persons.  Expert  knowledge  of  a  subject  should  be  a  necessary 
quahfication  ;  the  so-called  "  open  mind  "'  of  the  much-lauded  but 
untrained  practical  man  is  not  worth  havuig.  But  on  that  board 
neither  inside  nor  outside  inventors  of  the  same  kind  of  appliances 
should  have  any  place 

The  value  of  miiversity  and  college  men  tramed  in  science  has  been 
thoroughly  proved  in  the  Artillery-,  the  Engineers,  and  in  their  oft'- 
^hoots,  the  Special  Sound  Ranging  and  Survey  Corps,  though  its 
*  Delivered  at  Bournemouth.     Abstract. 


recognition  by  the  authorities  of  Whitehall  has  been  scanty  and 
grudging. 

The  real  cause  of  the  prevailing  neglect  of  science,  with  all  its  per- 
nicious results,  is  that  almost  all  our  political  leaders  have  received 
the  most  favoured  and  fashionable  form  of  public  school  education, 
and  are  without  any  scientific  education. 

As  things  are,  eminence  in  science  is  no  qualification,  it  would  even 
seem  to  be  a  pos  tive  disqualification,  for  any  share  in  the  conduct  of 
the  affairs  of  this  great  industrial  countrv-.  The  scientific  sides  of 
public  questions  are  ignored,  nay,  in  many  cases  our  rulers  are  un- 
conscious of  their  existence.  I  myself  once  heard  it  .suggested  bj-  an 
eminent  statesman  that  an  electrical  efficiency  of  98  per  cent,  might 
by  the  progress  of  electrical  science  be  increased  fourfold  !  This,  I 
am  afraid,  is  more  or  less  typical  of  the  highly  educated  classical 
man's  appreciation  of  the  law  of  conservation  of  energy  ;  and  he  is, 
save  the  mark,  to  be  our  minister  or  pro-consul,  and  the  conservator 
of  our  national  resources. 

While  scientifically  educated  men,  whether  doing  special  work  or 
acting  as  officers,  have  been  held  of  far  slighter  account  in  the  services 
than  they  ought  to  have  been,  for  physicists  as  such  there  has  been 
little  or  no  recognition,  except,  I  believe,  when  they  happened  to  be 
ranked  as  research  chemists  !  How  did  this  happen  ?  Why,  the 
various  trades  asserted  themselves,  and  the  result  was  a  sufficiently 
long  list  of  "  reserv'ed  occupations." 

Research  chemists  received  their  recognition  in  consequence  of  the 
existence  of  the  Institute  of  Chemistry.  I  am  extremely  glad  to  find 
that  something  is  now  being  done  to  found  an  Institute  of  Physics. 
I  hope  this  movement  will  be  successful,  and  that  it  will  be  thoroughly 
practical  and  efficient.  I  hope  its  president  and  council,  its  members 
and  its  associates,  will  be  jealous  for  science,  and  especiallj'  for 
physics.  It  ought  to  be  a  thoroughly  hard-working  body,  without 
any  frUls,  destitute  of  work  value.  They  have  an  example  in  the 
General  Medical  Council,  which  has  so  effectively  cared  for  the  in- 
terests of  the  medical  profession. 

I  am  glad  that  something  is  being  done  at  last  for  the  organisation 
of  scientific  research.  This  movement  has  started  well  in  several, 
if  not  in  all,  respects,  and  I  wish  it  all  success.  There  are,  however, 
one  or  two  dangers  to  be  avoided,  and  I  am  not  sure — I  may  be 
much  too  timid  and  susjjicious — that  they  are  fully  recognised,  and 
that  the  result  will  not  be  too  much  of  a  bureaucracy 

There  is  to  my  mind  too  much  centralisation  aimed  at.  Every- 
thing is  to  be  done  from  London  ;  a  body  sittmg  there  is  to  decide 
the  subjects  of  research  and  to  allocate  the  grants.  There  may  be  a 
good  deal  to  be  said  for  that  in  the  case  of  funds  obtauied  in  London. 
But  apparently  already  existmg  local  mcentives  to  research  work  are 
to  be  transferred  to  London. 

There  is,  it  seems  to  me,  another  danger  to  be  avoided  besides  that 
of  undue  centralisation  in  London.  In  most  of  the  statements  I  have 
seen  regarding  the  promotion  of  research  work  the  emphasis  seems 
to  be  on  industrial  research,  that  is,  in  applied  science.  This  kind  of 
research  includes  the  investigation  of  physical  and  chemical  products 
of  various  kinds  which  may  be  used  m  arts  and  manufactures,  and  its 
deliberate  organised  promotion  ought  to  be  a  commercial  affair.  I 
observed,  by  the  way,  with  some  amusement,  that  according  to  the 
proposals  of  one  committee  for  applied  science,  which  is  prepared  to 
give  grants  and  premiums  for  researches  and  results,  the  professor  or 
head  of  a  department,  from  whom  will  generally  come  what  are  most 
important,  the  ideas,  is  to  have  no  paiinnent.  He  is  supposed  to  be  so 
well  paid  l)y  the  institution  he  belongs  to  as  to  require  no  remunera- 
tion for  his  supervision  of  the  committee's  researches.  And  the 
results  are  to  be  the  sole  property  of  the  committee  '. 

There  is  in  this  delightfully  calm  proposal  at  least  a  suggestion  of 
compulsion  and  of  mterference  with  institutions  and  their  staff's, 
which  ought  to  be  well  examined.  Also  .some  light  is  thrown  on  the 
ideas  of  such  peo])le  as  managhig  directors  of  limited  liability  com- 
panies, who  are  niembei-s  of  such  a  committee,  as  to  what  might 
reasonably  be  expected  of  men  of  high  attainments  and  skill,  whose 
emoluments,  taken  all  round,  are  on  the  whole  miserably  insufficient. 
I  think  that  it  is  in  danger  of  being  forgotten  that,  after  all,  pure 
science  is  by  far  the  most  important  thing.  Most  of  the  great  appli- 
(^ations  of  science  have  been  the  products  of  discoveries  which  weie 
made  without  any  notion  of  such  an  outcome.  Most  certainly  it  is 
right  to  encourage  research  in  applied  science  by  all  a\ailab!e  and 
legitimate  means.  But  beware  of  attemptmg  to  control  or  ""  capture  " 
the  laboratories  of  pure  science  m  the  inii\  civiities  and  colleges  of  the 
country.  Let  there  be  also  ample  provision  for  the  pursuit  of  science 
for  its  o\ni  sake  ;  the  return  w  ill  in  the  future  as  m  the  past  surpass 
all  expectations. 
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I  had  intended  to  say  something  about  scientific-  cdvieation  a.s 
exemplitied  by  the  teacliing  of  physics.  1  have  left  myself  little 
time  or  space  for  this.  In  the  first  place  I  regard  djniamics,  espe- 
cially rotational  djniamics,  as  the  foundation  of  all  phj^ics,  and  it  is 
axiomatic  that  the  foundation  of  a  great  structure  should  be  soundly 
and  solidly  laid. 

The  better  the  student  of  physics  is  grounded  in  the  older  dynamics, 
and  especially  in  the  d\Tiamics  of  rotation,  the  sooner  will  his  way  of 
looking  at  things  begin  to  become  instructive. 

With  reganl  to  the  study  of  pliysics.  it  would,  I  think,  be  condu- 
cive to  progress  if  it  were  more  generally  recogiiised  that  djniamics  is 
a  physical  subject,  and  only  secontlarily  a  mathematical  one.  I 
deprecate  the  teaching,  however  elementary-,  which  as  a  beginning 
contents  itself  with  rectilmeal  motion.  The  true  meaning  of  rate  of 
change  of  a  dire<-ted  quantity,  even  of  velocity  and  acceleration,  is 
missed,  and  instead  of  having  laid  a  foundation  for  further  progress 
the  teacher,  when  he  desires  to  go  beyond  the  mere  elements,  has 


practically  to  relay  his  foundations,  has  in  fact  to  extract  imperfect 
ideas  from  his  pupils"  minds  and  substitute  new  ones,  with  the  result 
that  a  great  deal  of  avoidable  perj)lexity  and  vexation  is  produced. 

With  regard  to  mathematics,  the  more  the  physicist  knows  the 
better,  and  he  should  continually  add  to  his  store  by  making  each 
physical  subject  he  takes  up  a  starting-point  for  further  acquisition. 
Some  verj^  phUistme  notions  as  to  mathematics  prevail,  and  are  very 
mischievous.  For  example,  I  once  heard  an  eminent  practical  engi- 
neer declare  that  all  the  calculus  an  engineering  student  required 
could  be  learned  in  an  hour  or  two.  This  is  simply  not  true,  nor  is 
it  true,  as  some  exponents  of  ultra-simplicity  seem  to  suggest,  that  the 
professional  mathematical  teacher  wilfully  makes  his  subject  difhcult 
in  order  to  preserve  its  esoteric  character.  Like  the  engineer  or 
phjiscist  himself,  he  is  not  always  so  simple  as  he  might  be  ;  but  the 
plain  tnith  is  that  no  good  progressive  mathematical  study  can  be 
carried  out  without  hard  and  continued  application  of  the  mind  of 
the  student  to  the  sub  ect. 


Address  of  Prof.  J.  E.  Petavel,  F.R.S.,  to  Section  G 
of   the  British  Association.* 


I. — EsC.rNEERrSG    .4ND    SCIENCE    DURING    THE   WaR. 

To  summarise  adequately  the  part  played  by  engineering  in  the 
war  would  be  impossible,  and  1  shall  restrict  myself  to  an  outline  of 
the  more  outstanding  facts.  The  urgent  necessity  for  a  vast  output 
of  munitions  made  centralisation  and  standardisation  essential,  and 
involved  a  complete  revolution  in  workshop  practice.  The  Ministry 
of  Munitions,  created  in  May,  1915,  concentrated  first  on  the  pro- 
duction of  guns  and  shells.  The  maximum  expenditure  of  ammu- 
nition was  reached  one  day  in  October  of  191S,  when  900,000  shells. 
weighing  40,000  tons,  were  fired.  The  total  number  of  guns  manu- 
factured during  the  war  was  20,000,  and  over  200,000  machine  guns 
had  been  delivered  by  November,  1918.  Aircraft  were  ultimately 
turned  out  at  the  rate  of  4,000  per  month  ;  later  the  provision  of 
motor  transport  was  in  addition  placed  under  its  control. 

Among  the  inventions  which  have  had  an  influence  on  military 
operations  may  be  mentioned  the  tanks,  first  used  in  1916.  Sound- 
ranging  introduced  the  complex  methods  and  delicate  instruments 
of  physical  research  mto  the  trenches,  and  proved  them  to  be  reliable 
under  the  most  adverse  conditions.  The  Stokes  gun  superseded  all 
other  trench,  mortars  by , simplicity  of  design  of  manufacture  and 
convenience  in  handling  ;  20,000  of  these  guns  were  used  during  the 
war.  On  August  4,  1914,  the  Government  assumed  control  of  the 
railway  systems  in  this  countn,'.  British  engineers  have  been  re- 
sponsible for  transport  through  France,  and  large  numbers  of  engines 
were  sent  across  the  Channel,  and  miles  of  track  were  taken  up  in 
England  and  re-laid  in  France,  Road  transport  was  organised  and 
1(X),(K)0  new  vehicles  delivered.  A  network  of  narrow-gauge  rail- 
ways was  carried  up  to  the  trenches,  and  numerous  new  roads, 
railway  lines  and  bridges  constructed.  Railway  construction  formetl 
an  important  factor  in  Mesopotamia  and  Palestine  ;  in  the  latter 
case  the  entire  water  supply  had  for  a  long  period  to  be  drawn  from 
the  Egyptian  base  through  a  specially  laid  pipe-line.  Among  the 
notable  new  departures,  the  cross-Channel  train  ferry  and  the  jjort- 
able  st?el  bridges  should  be  specially  mentioned. 

Xaval  warfare  consisted  largely  in  measures  against  the  submarine. 
Among  devices  for  attacking  submarines,  the  depth  charge  was  of 
great  imiwrtance.  The  Paravane  was  of  great  assistance  in  enabling 
ships  to  jiass  .safely  through  mine  fields,  and  was  also  used  in  attack- 
ing submarines.  Sound  location  proved  a  most  valuable  weapon. 
Strange  craft,  monitors,  &(^,  were  developed  for  special  purposes. 
Torpedo  nets  proved  ineffective,  but  mine-sweepers  were  largely 
protected  by  special  bulkheads.  I'ltimately  submarines  were  pro- 
vided with  a  heavy  gun  that  could  be  fired  submerged. 

Rapid  progress  was  ma<le  in  aerf)nautical  science  and  construction. 
In  1909  Bk-riot  flew  the  Channel.  Jn  1910  Cody  won  the  British 
Michelin  Cup  by  a  flight  of  18.5  miles.  The  Royal  Flying  Corjis  was 
formed  in  1912  with  72  aeroplanes  and  two  airships.  The  number  of 
aeroplanes  available  in  I9I4  was  under  200  ;  the  number  ultimately 
required  more  than  .3,000  per  month.  In  1914  the  maximum  speed 
of  some  80  miles  [ler  hour,  a  rate  of  climb  at  ground  level  of  :J00  ft.  or 
40  )  ft.  per  minute  ;  the  engines  of  0  u.i'.  to  100  h.p.  In  1918  140 
miles  fjer  hour,  a  rate  of  climb  of  2,000  ft.  per  minute  ;  and  a  power 
plant  developing  over  1,300  n. P.,  were  attained.  The  maximum 
height  attainable  had  increa.sed  from  .5,000  ft.  to  25,000  ft.  The 
largest  bombs  in  use  weighed  over  a  ton,  and  during  the  war  8,000 
tons  of  explosives  were  drop[)ed  on  the  enemy.     The  labour  difficulty 
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was  overcome  by  the  introduction  of  a  large  proportion  of  female 
labour.  For  a  period  the  supply  of  magnetos  was  both  inadequate  and 
unsatisfactory,  but  a  total  of  8  million  horse-power  was  produced 
during  the  last  12  months  of  the  war.  Synchronised  gun  firing 
through  the  propeller  was  first  brought  into  use  by  the  enemy.  On 
the  other  hand,  throughout  the  war  the  only  stable  machines  were 
British.  Airships  proved  to  be  of  great  importance  m  connection 
with  naval  work  for  patrol  duty  and  convoy  service  ;  by  their  means 
a  submarine  could  be  detected  and  attacked  while  at  a  considerable 
distance  below  the  surface.  What  is  popularly  known  as  an  inven- 
tion, or  an  idea  of  revolutionaiy  importance  emanating  from  one 
person,  has  played  relatively  little  part  in  the  recent  development 
of  aeronautics.  Success  has  been  due  to  systematic  investiiiation 
and  to  the  combined  eiiort  of  many  scientific  workers,  trained 
designers  and  practical  constructors.  Several  inventions  notably 
influenced  the  course  of  the  war.  The  successful  manufacture  of 
incendiary  bullets  put  an  end  to  the  Zeppelin  raids,  tracer  bullets 
increased  the  accuracy  of  aim,  and  sjnichronising  gear  made  it 
possible  to  tire  through  the  propeller  at  the  rate  of  nearly  1,000 
rounds  per  minute.  A  satisfactory  self-sealing  petrol  tank  wa3 
manufactured.  Wireless  telephony  and  directional  wireless  were 
introduced.  A  reliable  turn  indicator  and  improved  compass  made 
accurate  navigation  through  clouds  possible.  Armoured  aeroplanes 
were  constructed  ;  special  machines  were  also  designed  for  carrv'ing 
37  mm.  quick-firing  guns  for  use  at  the  Front  and  against  submarines; 
these  guns  tired  a  li  lb.  high  explosive  shell. 

The  use  of  airships  near  the  Hghting  zone  or  within  reach  of  enemy 
aeroplanes  was  impossible  owing  to  the  inflammable  nature  of  the 
gas.  The  proposal  to  replace  the  hydrogen  by  helium  came  from  a 
member  of  the  Board  of  Invention  and  Research,  and  in  1915  experi- 
ments were  started.  At  the  time  of  the  Annistice  a  supply  of 
350,000  cubic  ft.  per  week  was  ensured. 

The  above  outline  of  enginceruig  activities  during  the  war  is- 
incomplete,  but  illustrates  the  two  features  which  characterised  the 
period  and  made  victory  possible — namely,  (1)  large  production,, 
obtained  by  organisation,  standardisation  and  co-operation  ;  and 
(2)  rapid  progress  resulting  from  the  stimulus  to  research  and  inven- 
tion and  the  immediate  application  of  the  results  obtained. 

11. — Industrial  and  Economic  Reconstruction. 
P  The  peace  declaration  is  the  opening  of  a  new  act  in  the  world's 
greatest  drama,  and  the  events  of  the  next  few  years  will  decide  the 
fate  of  many  generations.  The  world  is  emerging  from  a  furnace,, 
and  the  rigid  constitution  of  civilisation,  for  a  moment  plastic,  will 
harden  in  the  movdtl  we  form.  It  is  our  duty  to  understand  the 
transfoimation  going  on,  and  influence  it  in  the  right  direction.. 

The  principal  feature  of  the  day  is  the  insistent  craving  for  better' 
and  easier  conditions  of  life  ;  this  is  inaccurately  expressed  by  a 
demand  for  higher  wages  and  less  work.  The  two  aims  are  far  from 
identic-al.  The  total  remuneration  received  by  a  nation  is  measured 
by  its  production.  This  law  cannot  be  altered  or  affected  by  legisla- 
tion or  revolution  ;  but  the  share  received  by  a  class  or  an  individual 
is  capable  of  adjustment  within  certain  limits.  During  a  generation 
the  working  classes  have  been  told,  and  have  firmly  believed,  that 
they  receive  but  a  tithe  of  the  value  of  their  work,  and  that  the  bulk 
goes  to  swell  the  fortune  of  the  (capitalistic  class.  The  actual  facet 
is  that,  on  an  average  in  j)re-war  days,  the  share  of  the  capitalist 
was  one-ninth  that  of  the  workman.     The  position  with  regard  tc» 
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coal  is  no«-  known  to  all.  For  each  ton  raised  19s.  5id.  goes  for 
labour  and  a  total  of  2s.  is  paid  as  royalties,  owiiers'  profits  and 
o-UTiers'  compensation.  The  13s.  rise  in  the  miner's  wages  cannot 
be  paid  out  of  profits  and  royalties  amounting  to  a  total  of  2s.  These 
facts,  tliough  clearly  established,  are  not  easily  credited  by  the 
working  man.  The  limitations,  however,  are  clear.  The  income 
of  the  United  Kingdom  per  head  of  the  population  was  before  the 
•war  about  £50.  If,  therefore,  the  .State  were  run  on  completely 
communistic  lines,  and  if  under  these  conditions  there  were  no 
reduction  either  in  the  working  hours  or  the  output,  our  wages  would 
average  a  sovereign  a  week  each,  and  we  could  buy  our  goods  at 
pre-war  prices.* 

Hence  a  real  improvement  in  material  welfare  is  necessarily 
associated  with  increased  production.  At  one  time  production  was 
directly  dependent  on  muscular  effort  ;  it  is  now  mainly  influenced 
by  equipment,  organisation  and  skill.  Increased  production  does 
not  necessarily  imply  harder  work  or  longer  hours  ;  it  can  be  secured 
by  improvements  in  method  and  machineiy,  but  only  with  the  willing 
co-operation  of  all  concerned.  Before  the  war  the  Americans  were 
far  ahead  of  us  in  standardisation  and  specialised  machinen,-.  The 
American  clock  and  the  Ford  car  are  two  well-kno\m  examples. 
During  the  war  we  adopted  and  developed  these  methods.  As  a 
result,  although  the  cost  of  all  materials  mcreased  considerably, 
although  the  wages  more  than  doubled  and  the  profits  were  more 
than  adequate,  the  cost  was  in  many  cases  reduced.  Thus  tfie 
eighteen  pounder  shell  fell  from  22s.  to  12s.,  the  Licwis  gun  from 
£16.5  to  £62.  The  importance  of  standardisation  has  been  fully 
realised  by  the  manufacturers  of  this  count  rj-,  and  as  a  result  we  may 
hope  to  see  a  general  reduction  in  cost. 


The  economic  value  of  an  individual  depends  exclusively  on  the 
nature,  quality  and  quantity  of  his  output,  and  hi.s  remuneration 
should  corrcsiMind  to  his  economic  value.  In  tliis  res[X«t  our  present 
system  is  a  complete  failure.  Tne  mmimum  wage  Is  beneficial  in  so 
far  as  it  prevents  sweating,  but  in  two  other  respects  its  consequences 
are  most  unfortunate.  Under  the  operation  of  this  rule  the  man 
whose  value  is  a  fraction  below  the  minimum  is  unemployed  and 
economically  unemployable.  Further,  the  minimum  wage  becomes 
the  standard  wage,  and  the  better  men  are  inadequately  paid.  Both 
causes  lead  to  decreased  production. 

Among  the  professional  and  business  classes  the  remuneration  is 
profwrtional  to  the  skill  and  to  the  effort.  Any  form  of  payment 
by  result  is  viewed  with  indifference  or  distrust  by  the  unions,  and 
past  experience  with  piece  work  explains  that  attitude.  Tnere  has 
been  a  disposition  for  employers  to  make  large  individual  earnings 
an  excuse  for  cutting  rates.  Another  important  but  difficult  subject 
is  tlie  distinction  drawn  between  skUled  and  unskilled  labour.  The 
experience  gained  during  the  war  has  proved  that  many  operations 
scheduled  as  skilled  work  could  be  effectively  perfonned  by  women 
who  had  only  received  a  few  weeks'  special  instruction.  Just  as  it  is 
clear  that  if  labourers  and  skilled  men  were  grouped  together  at  & 
uniform  wage,  that  wage  would  necessarily  be  lower  than  the  present 
minimum  for  skilled  work,  so  also  the  separation  of  tasks  which 
require  but  a  nominal  period  of  training  would  increase  the  rate  of 
remuneration  available  for  the  really  skilled  man.  Increased  pro- 
duction is  at  the  present  moment  the  most  pressing  national  need, 
but  it  will  become  effective  only  when  for  everv'  man  increased  pro- 
duction becomes  the  talisman  by  which  his  paper  wages  can  be 
turned  to  gold. 


Heating   and   Cooking   Notes. 


TriE  Importance  of  Selling  Service  a.s  Well  as  Electrical 
Energy. 

To  promote  further  the  use  of  electricity  for  heating  and  cooking 
purposes,  not  only  has  the  ignorance  of  the  general  public  to  be 
overcome,  but  ways  and  means  have  to  be  found  to  obviate  the  dis- 
advantages which  at  present  exist  in  the  fonn  of  expense  due  to 
additional  meters,  separate  wiring,  larger  services,  &c. 

It  is  estimated  that  there  are  at  least  half  a  million  new  houses 
required  to  ease  tiie  present  difficulties  in  connection  with  housing. 
Are  these  houses  to  be  built  ready  wired  for  electric  lighting,  cooking 
and  heating  ?  They  offer  an  attractive  opportunity  for  supply 
authorities,  and  electric  lighting,  cooking  and  heating  has  been 
justified  in  practice  on  the  ground  of  economy,  convenience  and 
efficiency.  An  average  eight  to  ten-roomed  house  will  consume 
about  300  units  per  annum  for  lighting  purposes,  and,  if  electric 
cooliing  is  installed,  probably  a  further  2,000  units  would  be  con- 
sumed, and  the  use  of  a  radiator  occasionally  during  between-seasons 
and  at  odd  times  for  short  periods  in  bedrooms,  drawing-rooms,  &c., 
would  call  for  anotlier  1,200  units,  making  a  gross  annual  total  of 
3,500  units  per  ten-roomed  house.  Think  what  this  consumption 
means  in  half  a  million  houses  and  it  immediately  becomes  evident 
that  the  domestic  load  is  well  worthy  of  energetic  consideration. 

The  first  difficulty  to  be  removed  is  the  conversion  of  the  autho- 
rities responsible  for  housing  schemes  from  old-established  ideas  to 
modern  ones.  They  require  to  be  shown  that  previously  old  slum 
houses  have  merely  been  replaced  by  new  slum  houses  of  exactly 
similar  type,  and  it  only  required  the  process  of  time  for  the  new 
houses  to  become  as  dismal  as  the  old. 

By  buildmg  houses  on  modem  lines  and  giving  eveiy  possible 
attention  to  questions  affecting  cleanliness  and  labour  saving,  there 
will  be  a  far  greater  probability  that  the  houses  will  be  kept  in  decent 
condition. 

Then  there  comes  the  question  of  cost  of  adding  these  modern 
improvements  ;  but,  instead  of  being  an  additional  burden,  it  can 
be  shoH  n  that  electricity  will  permit  economies  in  the  building  cost 
which  will  balance  the  cost  of  the  installation.  With  electric  light 
a  saving  can  be  effected  in  the  height  of  the  houses,  and  every  foot 
saved  in  building  height  means  a  considerable  redviction  m  cost. 
In  buildmg  on  the  new  housing  estates,  electricity  should  be  em- 
ployed from  the  start  by  using  a  sub-station  to  supply  power  for 
building  operations,  and  afterwards,  the  same  source  can  be  used 
to  supply  the  houses  with  electrical  energy.  Overhead  mains  for 
distribution  together  with  open  surface  wiring  in  the  houses  would 
considerably  reduce  expenses.  Electrical  energy  should  be  charged 
for  in  as  simple  a  manner  as  possible,  and  separate  meter  circ\iits, 
&c.,  done  away  with.     By  allotting  each  house  a  certain  number 

*  This  statement  is  optimistic  in  so  far  as  it  does  not  take  aocoinit  iif 
war  losses. 


of  iniits  at  a  definite  amiual  charge,  payable  montlily,  and  then. 
charging  all  units  con.sumed  in  addition  at  a  fixed  price,  the  charging 
system  becomes  simple  and  understandable.  The  consumer  is  not 
confused  or  annoyed  w'ith  a  charging  system  he  cannot  understand. 

It  requires  tc  be  realised  by  supply  authorities  that  they  are  selling 
'■  ser\-ice  "  as  well  as  "  juice."  For  instance,  it  is  much  more 
palatable  to  the  man  in  the  street  to  pay  a  little  more  for  his'elec- 
tricity  and  have  his  fuses  replaced  and  small  repairs  done  free  of 
charge  than  to  have  to  pay  half  a  crown  ever}'  time  a  fuse  blows. 

Naturally  the  cost  of  mamtenance  and  repairs  has  to  be  paid  for 
in  some  way  ;  but,  if  your  patient  won't  drink  nasty  medieme,  why 
not  give  him  a  sugar-coated  pOI  ?  If  the  cost  of  hire  and  hire- 
purchase  schemes  for  supplymg  apparatus  seem  to  work  out  at  high 
figures,  why  not  reduce  them  and  charge  a  little  more  for  the  current 
consumed,  and  obtain  payment  that  way  V  In  this  maimer  elec- 
trical energy  plus  ser\'ice  is  being  sold  and  satisfaction  given.  Id 
the  old  way  of  selling  electrical  energj-  firet  and  charging  extra  for 
ser\'ice,  large  numbers  of  consumers  were  contuuuilly  annoyed  by 
petty  charges,  and  the  supply  of  additional  current -consuming 
apparatus  was  hindered.  The  only  way  of  overcoming  the  high  cost 
of  services  to  small  housss  for  lightmg  purposes  is  to  promote  the 
demand  for  cooking  and  heating  apparatus,  and  the  best  way  to  do 
this  is  to  make  it  easy  for  the  public  to  obtain  and  use  such  apparatus. 

Even  water  heating  becomes  a  more  possible  pro  posit  ion  if  adet][uat« 
use  of  an  efficient  thermal  storage  system  is  employed.  I'nder  such 
circumstances  the  water  can  be  heated  at  night,  the  heater  circuit 
being  controlled  by  a  time  switch.  During  the  night  the  equivalent 
cost  of  electrical  energy  as  it  is  in  the  oft'  peak  period  would  be  less, 
though  it  should  be  charged  at  the  flat  rate  decided  upon  and  arrived 
at  after  considering  the  average  equivalent  amount  and  values  of 
ensrgy  used  for  lighting,  heating  and  cooking.  Such  a  fiat  rate 
system  is  better  than  a  fixed  price  system  per  piece  of  ajiparatus  or 
per  lamp,  because  the  fonner  allows  the  consumer  to  instal  the  most 
convenient  and  ettici.^nt  installation,  whilst  the  latter  tends  to  cause 
him  to  use  only  tlie  bare  minimum.  Tlie  progress  of  electric  supply 
is  quite  as  much  bound  up  with  tlie  future  development  of  the  sales 
policy  of  the  supply  authorities  as  with  the  manufacturers'  activities 
in  providing  efficient  apparatus  at  a  reasonable  price. 

A  ('ombin-j:o  Radl\nt  Electric  Boiler  .4ND  Toaster. 
Messrs.  Rich  &  Bundy,  of  11a.  Xew-road.  Fender's  End,  have 
produced  a  combined  boiler  and  toa^ster  of  neat  design  and  service- 
able character.  The  apparatus  consists  essentially  of  an  open-type 
nickel  chrome  spiral  element  threaded  through  eyeletted  holes  in  a 
series  of  mica  strips,  which  give  supjxsrt  to  the  elemo\it.  Tiie  spiral 
and  mica  strips  being  mounted  in  a  sheet  metal  frame.  A  rack 
slides  under  the  element,  and  will  cany  a  slice  of  bread  when  it  is 
desired  to  use  the  apparatus  as  a  toaster,  and  at  the  same^time  a 
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kettle  or  other  vessel  can  be  placed  on  the  top  of  element.  Thus, 
toast  ing  and  boiling  can  be  carried  out  at  the  same  time.  When  toast 
is  not  being  made  the  rack  can  be  reversed,  and  its  bottom  acts  as  a 
deflector  to  give  additional  efficiency  when  the  apparatus  is  used 
as'a  boiling  plate  only.  The  ajjiiaratus  is  well  finished  and  brightly 
nickel  plated,  presentuig  a  veiy  pleasing  appearance.  The  loading 
of  the  element  is  500  watts. 


Regulations  for  Wireless  Coniniuiiica- 
tion  With  Aircraft. 

The  Air  Ministrj-  has  issued  an  announcement  to  the  following  effect  : 
pending  the  issue  of  the  license  by  the  Postmaster-Gmeral,  ttmporaiy 
authority  for  the  installation  ard  use  of  wireless  apparatus  in  aircralt 
can  be  obtained  by  application  to  the  Secretary  of  the  Post  Office.  For 
the  present  the  wave-length  suggested  for  wireless  tele  phony  is  480  metres. 
This  is  the  wave-length  which  the  Air  Ministiy  wireless  telegraphy 
stations  now  use.  The  Postmaster-Generals  license  will  probably  con- 
tain pro\nsions  to  the  follow  ng  effect  :  the  sending  apparatus  installed 
at  any  aircraft  station  shall  be  cajjable  of  us  ng  waves  of  600  metres 
interrupted  cont'nuous  wave,  and  900  metres  cont  nuous  wave  ;  such  of 
the  following  wave-lengths — rtmely,  2^0,  300,  450  and  SOO  metres 
interrupted  continuous  wave,  and  £00-5£0  metres,  650-950  metres, 
2,000-3,tX)0  metres  continuous  wave,  may  al.so  be  used  for  tran.'imission 
as  are  authorised  by  the  Postmaster-General. 

The  us?  of  the  wave  of  600  metres  (hereinafter  referred  to  as  the 
"aircraft  ship  "'  wave)  shall  be  confined  to  the  use  of  the  system  knewn 
as  '■  Intemipted  unelamped  wave  or  tonic  tran,  or  I.C'.W.,"  and  the  use 
of  900  metres,  hereinafter  referred  to  as  the  "aircraft  noimal  wave," 
shall  be  used  only  for  continuous  damped  waves  or  wireless  telephcny. 

Should  an  aircraft  station  be  also  fitted  with  a  supplimentaiy  installa- 
tion on  long  continuous  waves,  such  installaticn  shall  be  so  constiucted 
as  to  be  capable  of  using  the  wave-length  of  2,400  metres. 

The  range  of  wave-lengths  for  which  the  receiv  ng  apparatus  may  be 
constructed  is  not  limited,  but  the  apparatus  must  be  capable  of  receiving 
on  600  metres  and  900  metres,  and  on  2,400  metres  when  a  transmitter 
working  on  this  latter  wave-length  is  installed  :  it  must  alfo  be  made  to 
embrace  any  other  wave-length  on  which  a  transmitter  installed  1  as  been 
authorised  to  work.  The  power  used  shall  not  exceed  100  watts,  exclu. 
sive  of  power  employcel  for  heating  tih.nu  nts  of  vaeuvm  valves. 


Overseas  Trade. 

The  report  of  the  Committee  api)ointed  to  examine  the  question  of 
Government  machinery  for  dealing  with  Trade  ard  Ccmmerce  was 
issued  on  Monday.  The  Committee  do  not  cons-der  it  practicable  per- 
manent Iv  to  place  the  appointment  and  control  of  Consuls  under  one 
department  and  the  super\'ision  of  their  woik  of  collect'ng  ccmmeic'al 
intelligence  anel  safeguarding  commercial  interests  under  another.  An 
enlargement  of  the  Consular  staff  and  an  improvement  in  its  tra'ning 
and  status  are  urgently  required.  The  Committe'c  recommend  that  Sir 
A.  Steele-Maitland's  scheme,  which  had  Ix-en  ajiproved  by  the  War 
Cabinet  so  far  as  it  relates  to  the  development  of  the  Consular  seivice, 
includinc  the  creation  of  new  posts,  tra  n  ng.  pay  and  allowances,  should 
be  broujiht  into  operation  as  early  as  possible.  The  Department  of  Over- 
seas tradp  should  cont'nue  as  at  present  constituted. 

It  is  desirable  that  the  Foreign  Office  shall  take  care  that  it  is  impressed 
upon  his  Majesty's  Ministers  and  Con.suls  abroad  that  the  Department  of 
Overseas  Trade  is  in  facta  part  of  the  Foreign  f)ffice,  and  that  they  must 
look  to  it  for  instructiems  and  guidance  in  commercial  questions. 

The  following  is  a  sumni.iry  of  recommendations  adeled  to  the  report  : 
That  the  Consular  .Senicc  remain  under  the  control  of  the  f'oreign  Office. 
That  the  proposals  in  the  sche-me  for  the  refonn  and  development  of  the 
Consular  and  Diplomatic  .Ser\'ice,  e>ther  than  those  which  relate  to  the 
Trade  Commissioner.  .Service  and  Ijabour  Attaches,  be  adopted.  That 
the  Board  of  Trade  be  authf>rised  from  time  to  fme  to  senel  temporary 
missions  for  special  pur|)eiHes  to  foreign  countries.  That  the  Board  of 
Trade  l>e  represented  ejn  the  8elee't'e)n  and  promotion  cejmmittees  for  the 
Consular  and  Commercial  Diplemiatic  .Service.  That  the  Department  of 
Overseas  Trade  continue  as  at  jm-sent  under  the  je)'nt  cemtrol  of  the 
Foreign  Office  and  the  Board  of  Traele.  That  the  Be)arei  of  Traele  reman 
responsible  for  general  commercial  policy,  and  that  it  be  the  eluty  eif  the 
Department  of  Overse'as  Trade  to  give  effect  to  that  policy  overseas. 
That  the  Consular  and  Commercial  Departments  of  the  Fejreipn  Office  be 
Transferri-d  to  the  Department  of  Overse-as  Trade.  That  the  War  Trade 
Intelligence  Deiwrtment  l)e  transferred  to  the  Department  of  Overseas 
Trade  except  as  to  theise'  branches  which  may  be  mejre  conveniently 
transferreel  to  the  Be)anl  eif  Trade.  That  a  stand'ng  committee  or  board 
be  formed  for  the  discussion  of  nmtters  relating  tej  overseas  trade,  tei 
consist  'if  the  heads  of  the  Boarel  of  Trade.  Foreign  Office  and  De]iart- 
ment  of  Overseas  Trade,  with  ])OWer  to  call  in  rejirese^ntatives  of  either 
departments,  and  that  such  standing  committee  or  board  meet  at  regular 
and  frer|iient  internals. 

Mr.  Dudley  r)e>cker.  in  a  minority  report,  say*  he  considers  that  the 

system  of  dual  control  of  the  Department  f>f  Oveiseas  Trade  is  at  the 

root  of  the  trouble.  He  puts  forward  receimmendations  :  That  the  work 

'  of  procuring  ccemomic  intelligence  from  foreign  countries  through   the 


Commercial,  diplomatic  and  Consular  services,  and  of  analysing  such 
intelligence,  must  be  carried  out  by  the  Foreign  Office  in  order  to  enable 
that  Department  to  be  in  a  positiem  to  formulate  the  lines  u)iein  which  our 
foreign  trade  policy  should  be  framed.  That  the  Foreign  Office  must  be 
strengthened  by  the  absorption  of  the  staff  of  the  Department  of  Over- 
seas Trade,  and  the  introduction  of  a  commercial  man  of  the  highest 
calibre,  who  should  be  given  a  position  only  second  to  the  Fe;ieign  Secre- 
tary. That  the  decisions  of  the  Foreign  Office  as  to  the  lines  upon  which 
our  foreign  trade  policy  should  be  framcef  should  be  referred  te)  the  Board 
of  Trade  to  assist  that  department  in  formulating  the  general  trade 
policy  of  this  country'.  That  the  salaries  and  allowances  of  Consular 
officers  should  be  made  commensurate  with  the  greatly-increascel  im- 
portance which  their  duties  will  assume  in  the  futuie.  That  the  trade 
commissioners'  service  shall  not  be  amalgamated  with  the  commercial 
diplomatic  ser\nce,  but  shall  be  graded  equallj-  with  it.  That  the  staff  of 
the  War  Trade  Intelligence  Department  shall  be  absorf)ed  by  the  Foreign 
Office  and  the  Board  of  Trade,  accoreling  as  the  capacity  of  each  indi- 
viilual  officer  may  appear  advisable. 


Patent   Record. 


SPECIFICATIONS  PUBLISHED. 

Tht  toltcwing  abstract  from  some  of  the  spec  ifi  cat  tons  recently  published  have  been 
specialty  compiled  by  Messrs.  Mewburn,  Ellis  &  Co..  Chartered  Patent  Agents, 
70  and  72,  Chancery-lane.  L  onion.  W.C. 

Whenever  the  date  applied  for  differs  from  the  date  on  which  the  application  was  lodged 
at  the  Patent  Office  the  former  is  given  in  brackets  after  the  title. 

1919  Specifications. 

129.579  TtDWNSEND.     Electric  wave  meters.     (4,2/19.) 

Consists  in  the  combination  with  a  variometer  of  two  condensers  of  approximately 
equal  capacity  and  means  for  connecting  them  either  in  parallel  or  in  series. 

129,595  Dean  &  Chloride  Electrical  Storage  Co.   Portable  electric  lamps  (28/2/19.) 

129,607  Berry  &  Reid.     Electric  fires.     (31/3/19.) 

129,921  HcwcRTH.    (Muggins.)     Electro-mechanical    transmission   systems    for   auto- 
mobiles.    (2/1/19.) 

129,934  loNiDEs.     Electric  collectors  tor  maintaining  contact  between  relatively  movable 
conductors.     (6/2/19.) 

129,959  Forrester.    (Burgess.)     Electric     heating     apparatus.    (10/7/18.)    (Divided 
application  on  11,304/18.) 

130,279  Walshaw.     Insulated  joints  for  electric  conductors.    (11/2/19.) 

130,288  Marriott,     Electric  furnaces.     (3/3/19.) 

130.291  Etablissements  H.  Crochat.     Electric  motor  control  systems.    (19/11/18.) 


18.001 
18,003 
18,004 
18,006 
18,016 
18,027 

18,034 


18,087 
18,127 
18,133 
18.146 
18,148 
18.150 
18,166 

18,167 


18.233 
18,257 
18,254 


18,305 
18,319 
18,321 
18.325 

18,327 
18,320 
18,336 


18,363 
18,409 
18,410 

18.411 
18,413 
18,415 
18,435 
18,436 
18,437 
18,438 
18,439 
18,445 
18,458 
18,462 


18,476 
18,492 
18,496 
18,505 


Torrance. 

PlCQUEREZ. 

Picquerez. 
Picquerel. 


(22/7/18,  U,S.) 
elays. 


APPLICATIONS  FOR  PATENTS. 

Notf. — Names  within  parentheses  are  those  ot  communicators  ot  inventions. 
July  18,  1919. 
Magnetos. 

Electric  boiler.     (4/10/18,  Switzerland.) 
Electric  furnaces.     (2,9/18,  Switzerland.) 
Resistance  for  electric  furnaces.    (20/2/19.  Switzerland,) 
Electro-Metals,  Ltd.,  &  Robertson.     Electric  furnaces. 
Dale,     Apparatus  for  converting  direct  current  into  high  frequency  alternating 

current. 
TiMMONs,    Telephone  transmitter, 

July  21,  1919. 
Sampson.    Coin-freed  electrical  shooting  apparatus. 
Palmer.    Dry  cell  batteries. 
Fitzgerald.     Electric  laundry  irons. 
Goldsmid-Abrahams, 

Hewson.     Electric  ovens.  * 

Powell  &  Smith.     Automatic  electric  control  of  vehicles. 
Relay  Automatic  Telephone  Co,    (Betulander.)     Line  arrangements  for  auto- 
matic telephone  exchanges. 
Relay  Automatic  Telephone  Cc.     (Betulander)    Switching  arrangements  for 

automatic  telephones. 
Arntzenius.    Telephone  systems.     (19/8/18,  Holland,) 

July  22,  1919. 
Western  Electric  Co.    Telephone  exchange  systems. 
BoLiTHO.     Wireless  telegraph  apparatus  operating  with  i 
Smith.     Electric  signs. 

July  23,  1919. 
Cave  &  Coss.     Apparatus  for  electric  transmission  of  drawing,  printed  matter,  &c. 
Automatic   Teiephone    Mfo,    Co.    Automatic   or  semi-automatic   telephone 

systems.     (4;  11,18,  U.S.) 
Burleigh.     Dynamo-electric  machines. 
Hanson.     Wireless  transmission  of  speech. 
Relay  Automatic  Telephone  Co.    Thermostatic  devices, 
&  18,326  Mancha  Storage  Battery  Loco.  Ck).    Storage  battery  locomotives. 

(31 '8/18,  U,S,) 
Goodman  &  Clayton-Wright,     Electric  lamps  for  motor  vehicles. 
Remy  Electric  Co.     Electric  ignition  apparatus  for  engines.     (19/9/17,  U.S,) 
Smeddles.    Trollies  or  current  collectors  for  electric  trams,  &c. 

July  24,  1919, 
Thornton,     Electric  fuses  and  switches, 
Lee.     Jointing  troughings  for  cables. 
BiTTON  &  Brantom.    Atmospheric  discharge  and  disturbing  element  eliminator 

for  wireless  telegraphy. 
Cooper.    Dynamos. 

Hartwell.     Protecting  electric  mains  against  flooding  on  ships. 
Graham  &  Rickets,    Vacuum  tube  or  electronic  discharge  apparatus. 
DuBiLiER  Condenser  Co.    Condensers.     (1/8/18.  U.S.) 
DuBiiiER  Condenser  Co.     Insulation  testing  devices.    (26/8/18,  U.S.) 
DuBiLiER  Condenser  Co.    Condenser  structure.     (7/3/19,  U.S.) 
DuEiLiER  Condenser  Co.     High  potential  condensers.    (7/3/19,  U.S.) 
DuBiLiER  Condenser  Co.    Condenser  plates.     (11/4/19,  U.S.) 
Slaney.     High  tension  insulators. 
Western  Electric  Co.     Electric  signalling  systems. 
Cole.     Electric  switch  lock. 

July  25.  1919. 
WoRTHiNGTON,     Using  waste  water  from  mines  or  sunken  ships  for  obtaining 

electric  power. 
Barry.     Increasing  power  of  overhead  transmission  lines. 
Scott-Tagoart.     Negative  and  positive  resistance  vacuum-tube  devices. 
Gregory.     Electric  circuit  breakers. 
Chambers.    Production  of  electrical  oscillations  for  radio-telegraphy  or  telephony. 
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Gommercial  Topics. 

Jllectrical  Progress  in  Japan. 

According  to  recent  statistics  there  are  now  715  electrical  utility  under- 
takings in  Japan,  including  fi25  electric  supply  stations  plants,  42  electric 
railways  and  48  companies  operating  both  jjower  plants  and  tramways. 
This  is  an  increase  of  40  companies  over  last  year,  and  is  clear  evidence  of 
the  growing  popularity  of  electricity  supply  for  power  and  lighting  in  the 
progressive  Empire  of  the  East.  Japan  has  an  abundance  of  water  power, 
•  and  good  progress  is  being  made  with  the  systematic  survey  of  water- 
falls which  is  being  made  in  order  to  dev?lop  hvdro-electrio  power. 
*         *         *         *  " 

The  Government  Credit  Scheme  for  Exports. 

We  have  already  given  particidars  of  the  Government  scheme  for  pro- 
viding long  term  credits  for  exporters,  and  it  is  now  announced  that  the 
Export  Credits  Department  at  10,  Basinghall-street,  London,  E.C.  2, 
will  consider  applications  for  advances  up  to  80  per  cent,  of  the  cost  of 
the  goods,  plus  freight  and  insurance,  for  goods  sold  tc — 

Finland,  the  Baltic  Provinces  (Latvia,  Esthonia  and  Lithuania),  Poland 
-Czecho-Slovakia,  Jugo-Slavia  and  the  areas  in  Russia  to  which  the  scheme 
for  insurance  against  abnonnal  commercial  risks  applies,  subject  to  the 
conditions  abstracted  in  our  issue  of  the  29th  ult.  (p.  232). 

Apparently  the  scheme  applies  to  all  classes  of  goods  and  manufac- 
tures, and  as  there  should  be  a  very  good  demand  for  electrical  plant 
and  supplies,  we  hope  that  electrical  manufacturers  and  exporters  will 
bestir  themselves  and  take  advantage  of  it.  Mr.  L.  A.  Davis,  deputy 
foreign  manager  of  Barclay's  Bank,  Ltd.,  has  been  appointed  manager 
of  the  new  Department. 

Recent  Legislation. 

Those  who  believe  in  legislation  as  a  cure  for  industrial  unrest  and 
social  evils  must  surely  be  satisfied  with  the  record  of  the  first  half  of  the 
Parliamentary  session,  for  the  legislative  output  of  this  period  surpassed 
all  previous  records.  There  are  many,  however,  and  we  are  among 
them,  who  attach  more  importance  to  good,  prudent  administration, 
more  especially  when  legislation  is  drafted  in  haste  and  ushered  through 
the  Houses  of  Parliament  without  full  consideration.  We  are  afraid 
that  soma  of  the  recent  legislation,  more  espjcially  the  Profiteering  Act, 
is  so  crude  that  it  is  doubtful  if  it  will  sei-ve  the  purpose  for  which  it  was 
passed.  Nevertheless,  the  work  of  the  current  Session  must  have  an 
important  effect  upon  the  social  fabric, and  many  of  the  measures  have 
considerable  interest  for  our  readers. 

In  the  first  place,  the  Transport  Act  creates  a  Ministry  of  Transport 
for  the  co-ordination  of  the  various  transport  services  of  the  country, 
and  electrical  engineers  are  already  anticipating  the  adoption  of  electric 
traction  on  all  urban  railways,  the  constructicn  of  new  lines  and  other 
improvements.  The  Mini-stry  may  also  acquire  the  municipal  under- 
takings under  certain  conditions,  and  it  is  possible  that  it  will  also  have 
control  of  electricity  supply.  The  Housing  Act  should  enable  a  great 
and  beneficent  reform  in  housing  conditions  to  be  effected,  and  electric 
supply  authorities  and  wiring  contractors  would  be  well  advised  to  watch 
local  developments  so  that  all  the  new  houses  are  wired  for  electricity 
supply.  By  the  Ministry  of  Health  Act  the  Local  Government  Board 
was  transformed  into  the  M'nistiy  of  Health.  The  Ministiy  perfoims 
important  functions  in  regard  to  the  borrowing  powers  of  local  authori- 
ties under  the  Electric  Ligiit'ng  Acts,  and  we  believe  that  these  functions 
might  very  well  be  transferred  to  the  Government  Department  which 
will  have  the  administration  of  the  powers  conferred  by  the  Electricity 
(Supply)  Bill.  Hitherto  municipal  electrical  undertakings  have  been 
brought  into  contact  with  the  Board  of  Trade,  the  Home  Office  and  the 
Local  Government  Board,  and  the  elimination  of  the  successors  of  the 
last-named  would  simplify  matters. 

In  the  next  place  there  are  several  minor  Acts  of  some  importance  to 
the  electrical  industry.  The  Courts  (Emergency  Powers)  Act,  1919, 
which  amends  and  extends  the  scope  of  the  1917  Act,  enables  the  courts 
to  suspend  or  annul,  or  (with  the  consent  of  the  parties)  amend  contracts 
(including  those  confirmed  by  Statute  on  Provisional  Order).  In  order 
to  obtain  relief  the  court  will  have  to  be  satisfied  that  "  owing  to  the 
prevention  or  restriction  of,  or  the  delay  in,  the  supply  or  delivery  of 
materials,  or  the  diversion  or  insufficiency  of  labour,  or  the  shortage  of 
shipping,  or  the  alteration  of  trade  conditions  occasioned  by  the  present 
war,  the  contract  cannot  be  enforced  according  to  its  terms  without 
serious  hardship."' 

The  Profiteering  Act.  which  became  law  on  Aug.  19th  need  not  worry 
electrical  engineers.  It  is  of  doubtful  value,  but  it  authorises  the  Board 
of  Trade  to  make  orders  applying  the  Act  to  any  article  or  class  of 
articles  declared  by  the  Board  to  be  articles  of  a  kind  in  common  use  by 
the  public,  or  material,  machinerj'  or  accessories  used  in  the  production 
of  such  articles.  The  Board  has  "decided  that  the  provisions  of  the  Act 
shall  he  administered  by  means  of  Conmiittees  or  Tribunals,  and  for  this 
purpose  it  is  proposed  "to  establish  three  grades  of  Committees  or  Tri- 
bunals, Central,  Local  and  Appeal. 

The  Merchant  Shipping  (Wireless  Telegraphy)  Act  makes  it  com- 
pulsory for  ships  of  1,600  tons  and  over  to  be  provided  with  a  wireless 
telegraph  in.stallation.  Under  the  National  Health  Insurance  Act 
employers  must  now  insure  all  cn)))loyees,  whose  salaries  are  mider  £2.50 
a  year.  There  are  also  the  Expiring  Law  Continuance,  the  Acquisition 
of  Land  and  the  Coal  Mines  Acts  which  have  interest  for  some  of  our 
readers.  It  will  thus  be  seen  that,  apart  from  the  Electricity  Supply, 
the  Patents  and  Trade  Marks  Bills,  which  are  still  under  consideration, 
the  legislative  record  of  the  session  is  a  long  and  interesting  oneand  should 
bring  much  new  business  to  electrical  manufacturers  and  contractors. 


Electricity  Supply. 

A  company  is  lieing  formed  for  the  erection  of  electricity  supply  works 
at  Newioxb-irry,  co.  We.xford. 

Burton-on-Trent  has  secured  authority  to  borrow  £I3,.500  for  addi- 
tional mains,  services  and  transformers. 

In  order  to  meet  the  growing  demand  for  electric  current  in  Beaulv, 
an  additional  oil-driven  set  has  recently  teen  installed. 

It  has  been  decided  to  instal  electric  motors  at  Saitcliffe  Mill,  Ac- 
crington,  which  contains  15,000  spindles  and  375  looms. 

The  Slough  &  Datchet  Electric  Supply  Company  is  extending  its 
mains  to  Famham  Common,  Famham  Roj-al  and  Stoke  Poges. 

The  salarv  of  the  engineer  and  manager  of  the  Leeds  electricity  depart- 
ment, Mr.  C.  N.  Hefford,  has  been  increased  from  £1,000  to  £1,260  per 
annum. 

Londonderry  Is  suffering  from  a  water  famine,  and,  owing  to  the 
failure  of  the  water  supply,  the  electricity  station  was  closed  from  the 
2nd  until  the  9th  inst.,  when  the  full  sup'ply  of  current  was  resumed. 

An  inquiry  was  held  on  Wednesday  into  the  application  of  Mak- 
CHESTER  Corporation  for  sanction  to  borrow  £1,042,000  for  the  new 
generating  station  at  Barton. 

We  are  glad  to  see  that  the  necessity  of  making  electricity  available 
for  the  new  houses  which  are  to  be  builtat  Aston  is  not  being  overlooked 
by  the  Wrexham  Housing  Committee,  which  has  asked  the  Electricity 
Committee  to  make  arrangements  for  a  supply. 

The  Midland  Electric  Light  &  Power  Company,  of  Leamington,  pro- 
poses to  apply  for  a  provisional  order  for  the  supply  of  electricity  in 
certain  areas  "in  Warwickshire,  including  Atherstone,  but  the  District 
Council  of  the  latter  area  will  oppose  the  application  unless  the  company 
can  give  a  guarantee  that  supply  will  be  available  within  two  years. 

Walsall  Corporation  on  Monday  authorised  an  application  being 
made  to  the  Ministry  of  Health  for  sanction  to  borrow  £11,970,  which  is 
required  in  consequence  of  increased  cost  of  labour  and  materials  in 
erection  of  the  new  power  station  at  Birchills,  and  a  further  £44,000,  also 
required  for  the  electric  supply  undertaking,  including  £21.000  for  an 
extension  of  mains  into  the  Cannock  urban  area. 

York  City  Council  has  sanctioned  the  purchase  of  the  weir  and  mill 
on  the  Rive"r  Derwent,  at  Stamford  Bridge,  for  the  purpose  of  erecting 
a  hydro-electric  station.  Proposals  are  also  under  consideration  for 
the  "erection  of  electricity  works  at  Lintcn  Locks,  seme  15  miles  above 
the  city,  and  at  Naburn  Locks,  6  miles  below  York.  The  new  step  is 
being  taken  in  order  to  economise  in  the  use  of  coal. 


After'providing  for  dividends  on  stock,  redemption  contributions,  income 
tax  &c  the  net  balance  was  £3,486.  Total  costs,  exclusive  of  capital 
charges  were  l-658d.  (l-305d.)  per  unit  sold.  Units  generated  were 
■'0  743  198  (22,083,990)  and  sold  18,514,748  (19,688,372).  Maxmium 
Simultaneous  load  was  9,917  kw.  (10,051  kw.),  and  load  factor  21-3  (22-4) 

The  report  of  the  Dundee  city  electrical  engineer,  Mr.  Harry  Richard- 
son on  the  utilisation  of  the  Tv.mmel  Valley  water  for  general  ng  elec- 
trical energy  is  now  ready.  Mr.  Richardson  estimates  the  cost  of  the 
first  stage  of  the  water  power  scheme  from  Loch  Tummel  at  £1,250,000, 
and  that  electricity  could  be  supplied  more  cheaply  than  by  a  steam 
plant  extension  scheme.  He  also  states  that  the  scheme  could  easily 
supply  any  ordinary  demands  for  power  on  route  without  depreciating 
the  interest  of  Dundee. 

A  Ministry  of  Health  inquiry  was  held  last  week  into  the_applicaticn 
of  Eastbourne  Corporation  for  sanction  to  a  lean  of  £7.278  lor  a  new 
boiler  for  the  electricity  woiks.  Mr.  Biydges.  borough  electrical  en- 
gineer, said  the  Government  subs-dy  on  steel.  &c.,  havng  been  with- 
drawn, the  cost  of  the  boiler  and  fixing  it  would  be  increased  to  abiut 
£8  537.  Mr.  Hooper,  the  Inspector,  suggested  that  an  amended  appli- 
cation be  made  for  £8,000,  and  that  the  balance  be  pa'd  out  of  reserve. 

The  borough  electrical  engineer  of  Wolverhampton  (Mr.  S.  T.  Allen) 
calls  our  attention  to  the  fact  that  our  statement,  on  p.  103  of  eiur  Jvily  25 
issue,  that  Wolverhampton  Corjioration  had  agreed  to  take  over  the 
whole  of  the  electric  supply  in  the  Heath  Tomr  district,  is  rather  mis- 
leading. The  facts  are  that  Wolverhampton  Corporation,  having  a  large 
surplus  of  ]>lant  at  present,  have  entered  into  an  arrangement  to  supply 
the  Midland  Electric  Corporation  for  Power  Distribution,  for  the  time 
b.^ing  with  a  bulk  supply,  sufficient  to  deal  with  the  He>ath  Town  district. 

A^ju-ojiosal  to  liorrow  £42,050  for  the  installation  of  a  5,000  kw.  set, 
to  incrense  the  generating  powers  of  the  undertaking  has  been  approved 
bv  the  Wigiin  Town  Council.  Negotiations  are  taking  place  for  a  supply 
of  about  2.S00  kw.  and  the  5,000  set  will  hardly  cover  t  he  demand.  Aid. 
Grinishaw  stated  to  the  Council  that  out  of  114  electrical  deiwrtments 
thriuiffhmit  the  eountr\'.  in  their  own  group  Wigan  stood  14th  in  jwint 
of  etficienev,  and  out  o"f  20  stations  in  the  vicinity  they  occupied  fourth 
place.  Within  two  years  they  would  probably  have  the  most  efficient 
station  in  Lancashire. 

The  Clyde  Harbour  Trust  has  decided  to  convert  the  pumps  at  the 
graving  docks  from  steam  to  electric  power.  During  the  current  financial 
year  £60,000  is  to  be  expended  on  the  electrification  of  the  machmerj- 
at  Prince's  Dock  and  the  graving  docks,  the  lighting  e)f  Prince's  Dock. 
the  provision  of  imcuma  t  ic  plant  and  electric  power  at  the  graving  docks, 
and  the  completion  of  the  three  8-ton  cranes  for  Rothesay  Dock.     The 


288 


THE  ELECTRICIAN. 


September  12,  1919. 


change  from  steam  to  electric  pumping  is  being  carried  out  en  rcpoits  frc  m 
engineers,  who  estimate  the  capital  expenditure  ir.ToIvtd  at  fl7,3fO, 
and  the  total  annual  saving  at  £3,700. 

The  accounts  of  the  Oldham  Corporation  electricity  department  fo'' 
the  year  ended  March  25.  191  SI,  show  revenue  £89,367  (compared  with 
£79,833  in  previous  vear),  working  and  general  expenses  £56,870 
(£47,907),  gross  profit 'was  £32,497  (£31,926),  and  after  providing  for 
capital  charges  and  £248  for  expenditure  on  meters,  the  net  profit  was 
£8,325  (£7.572).  Maximum  demand  was  6,130  kw.  (6.101  kw.)  for 
lighting  and  power  and  1.450  kw.  (1.650  kw.)  for  traction.  Units  gene- 
rated 18.550,564  (18,896.189)  and  sold  14,774,817  (15,183,088).  Mr. 
F.  L.  Ogden,  borough  electrical  engineer,  says,  in  his  report,  the  replace- 
ment of  c.i.  pipes  and  annoured  cables,  laid  direct  in  the  ground,  by 
fibre  pipes  laid  in  concrete  had  been  continued.  The  applications  by  the 
Councils  of  Crompton,  Lees  and  Royston  for  provisional  orders  to  autho- 
rise the  supply  of  electrical  energy  in  those  districts  has  been  deferred 
pending  the  decision  of  Parliament  on  the  Electricity  Bill. 

^Electric   Traction. 

Leeds  Corporation  lias  increased  the  salary  of  the  tramways  manager 
and  commercial  manager,  Mr.  J.  B.  Hamilton,  from  £2,000  to  £2,300  per 
annum. 

In  an  omnibus  bill  to  be  promoted  by  Wallasey  Corporation  p  cw(  r 
will  be  sought  to  extend  the  tramway  system,  to  own  and  operate  m  ot(  r 
omnibuses,  &c. 

The  Board  of  Trade  has  extended  for  one  year  from  Aug.  15  the  period 
limited  by  the  Derby  Corporation  Act,  1913,  for  the  completion  of  the 
tramways  authorised  by  that  Act. 

DtTKDEE  Council  decided  last  week  to  increase  the  charge  for  current 
supplied  to  the  Dundee,  Broughty  Ferry  &  District  Tramways  Company 
from  l-25d.  to  l-75d.  per  unit,  plus  10  per  cent. 

Lanark  County  Council  has  received  an  offer  by  the  Lanarkshire 
Tramways  Company  for  £463,050.  plus  the  value  of  stock  of  coal,  motors, 
&c.,  and  compensation  to  directors  and  officials  for  loss  of  office. 

The  Board  of  Trade  have  offered  to  arrange  a  meeting  to  discuss  th^ 
objection  of  Paisley  Trades  and  Labour  Council  to  the  proposed  increas^ 
of  fares  on  the  cars  of  the  Paisley  District  Tramways  Company. 

Ashton'-itxder-Lyne  Corporation,  who  are  taking  over  the  tramways 
of  the  Oldham,  Ashton  &  Hyde  Electric  Tramways  Companies  in  their 
district,  intend  to  double  the  line  from  Ashton  to  Bardsley,  where  it 
joins  the  Oldham  section. 

Worcester  City  Council  has  commenced  an  action  against  Worcester 
Electric  Traction  Company  for  the  recovery  of  increased  charges  claimed 
by  the  Council  for  the  supply  of  current  to  the  company.  The  company 
decline  to  pay  the  increased  charge  unless  the  Council  agree  to  the  ctm- 
pany  doing  their  own  repairs  to  the  permanent  way. 

The  Belfast  tramway  department's  accounts  for  the  year  ended 
March  31,  1919,  show  revenue  £406,300,  working  expenses  £257,162,  and 
gross  profit  £149,137.  After  providing  for  dividends  on  stock,  interest, 
income  tax,  redemption  contributions,  resen-e  (£11,545),  depreciation 
and  renewals  fund  (£1 7,000),  &c. ,  the  balance  carried  forward  was  £29,231 . 
Car-miles  run  were  5,254,482.  Income  per  car-mile  was  18-56d.,  and 
working  expenses  were  1 1  •7.5d. 

The  Minister  of  Transjwrt  (Sir  Eric  Geddes)  has  invited  the  County 
Councils  of  London,  Middlesex,  Kent,  Surrey,  Essex  and  Hertfordshire 
to  appoint  a  representative  on  a  special  committee  which  he  is  about  to 
appoint  to  deal  with  the  London  traffic  problem  as  far  as  the  powers 
of  the  Ministry  permit.  At  present  the  Transport  Ministry  has  no  powers 
to  deal  with  tramways  or  omnibuses,  and  the  question  whether  or  not 
an  attempt  shall  be  made  to  obtain  further  powers  will  be  one  for  the 
new  committee  to  consider. 

Oldham  Corporation  tramway  accounts  for  the  year  ended  March  25, 
1919,  show  revenue  £184,029  (against  £151,411  in  pn-vious  year),  working 
expenses  £124,336  (£100,937),  rent  of  leased  lines  13,81 1  (£4,010),  interest 
£8,489  (£8,964),  amounts  p.iid  to  sinking  fund,  £19,019  (£18,643),  income 
tax  £8,227  (£5,876),  and  net  balance  £20,144  (£6,978).  Revenue  per  car- 
mile  was  21093d.  (17132d.)  and  working  expenses,  including  power, 
were  14-251d.  (12099d  ).  Passengers  carried  were  31,229,035 
(28,703,371),  and  ear-miles  run  2.093,946  (2,121,092).  The  revenue 
eam(rd  hy  the  motor-omnibuses  (not  included  in  the  above  figures)  was 
£716  (£.599),  and  as  working  expen.ses  were  £1,627,  and  income  tax  £4, 
there  was  a  deficit  of  £914.  Average  revenue  per  'bus-mile  was  11187d. 
(ll-162d.),  and  working  expenses  were  25-397d.  (28,082d. 

The  dispute  between  Torquay  Corporation  and  the  local  tramways 
company  as  to  the  price  to  be  paid  for  traction  current  is  to  be  referred 
to  a  Board  of  Trade  arbitrator. 

On  Friday,  Sir  R<jbert  Home,  Minister  of  Labour,  met  representatives 
of  the  Municipal  Tramways'  Association,  the  Tramways  and  Light 
Railways'  Association  and  the  Transpf)rt  Workers'  Federation  at  the 
Ministry  of  Labour,  when  the  question  of  the  reference  to  arbitration 
of  the  Federation's  claim  for  an  advance  op  wages  to  tramway 
WORKERS  was  di.scusscd.  It  was  agroc^l  that  the  Minister  should  pre- 
fer the  claim  to  the  Interim  Court  of  Arbitration.  The  owners  of  the  tram- 
ways undertakingscontended  that  theCourt  should  hear  the  case  in  the 
districts,  but  the  Federation  declined  to  waive  their  point  that  the  claim 
must  b2  dealt  with  on  a  national  basis.  Sir  Itobert  Home  said  the 
question  of  the  arrangements  for  the  hearing  was  a  matter  within  the 
discretion  of  the  Court  of  Arbitration.  It  was  arranged  that  the  Court 
should  b;  asked  ti  grant  a  preliminary  hearing  on  Monday,  Sept.  15. 


Miscellaneous. 

The  SERVICE  OF  DEFERRED  TELEGRAMS  between  the  United  Kingdom- 
and  Canada  over  the  British  Imjierial  cable  has  been  resumed  this  week. 
A  Government  deferred  service  is  also  again  in  operation  to  Australasia 
and  the  British  West  Indies. 

Wo  recently  announced  that  arrangements  were  being  made  for  laying 
a  SUBM.ARINE  Telegraph  Cable  between  Yokohama  and  San  Fran- 
cisco, and  H.M.  Commercial  Secretaiy  at  Yokohama  now  reports  that 
the  formation  of  a  new  company  entitled  Nichibei  Kaitei  Densen  Kabus- 
hiki  Kaisha  (the  Japan-America  Cable  Co.)  for  laying  the  cable. 

An  inquest  was  held  on  the  3rd  inst.  upon  a  workman  who  recently 
received  a  fatal  electric  shock  at  Cerebos  salt  works,  near  West  Hartle- 
pool. The  evidence  showed  that  deceased  put  his  hands  on  some  electric 
light  wires  that  ran  along  above  the  window  frame,  and  was  afterwards 
heard  to  shout.  Another  employee,  who  ran  to  him  and  touched  him, 
said  he  received  an  electric  shock  that  bowled  him  over.  He  was  going 
to  him  again  when  deceased  fell.  The  electrician  at  the  works  said  the 
wires  would  not  be  dangerous  unless  there  was  a  leakage,  and  that  any- 
body clutching  at  them  quickly  would  be  likely  to  cause  such  a  leakage. 

A  verdict  of  accidental  death  was  returned. 

An  interesting  feature  of  the  forthcoming  Shipping,  Engineering  and 
Machinery  Exhibition,  to  be  held  at  Olympia  from  Sept.  25  till  Oct.  17, 
will  be  the  assemblage  of  water  softening  and  purifying  plants  ^t  work. 
We  are  informed  that  such  a  comprehensive  exhibit  of  pure  water  pro- 
ducing plant  has  not  previously  been  shown  at  any  exhibition.  The  art 
of  water  treatment  has  made  astonishing  progress  during  the  war,  due 
largely  to  the  urgent  necessity  which  arose  for  completely  effective 
treatment,  not  only  for  the  water  supplied  to  the  armies,  but  also  of  the 
water  used  in  the  manufacture  of  many  munitions  of  war.  The  autho- 
rities of  some  of  our  principal  cities  have  plans  in  preparation  for  the 
improvement  of  their  water  supplies  by  the  methods  which  proved  so 
successful  under  the  severe  conditions  of  the  war. 

One  of  the  moet  important  features  of  the  measures  for  resettling 
ex-service  men  in  civil  life  is  the  Government  scheme  whereby 
ex-ofiicers  and  other  ranks  of  good  education  may  be  assisted  to  take  up 
or  resume  training  for  business  and  professional  careers.  In  the  phase 
of  the  work  dealt  with  by  the  Appointments  Department  of  the  Ministry 
of  Labour,  training  is  arranged  for  in  offices  and  work,  &c.,  and  the  co- 
operation of  employurs  is,  therefore,  essential  to  success.  Many  em- 
ployers have  responded  to  the  appeal  which  has  been  made  to  them  with 
the  greatest  willingness, and  although  the  scheme  has  only  been  working, 
fully  for  a  comparatively  short  time,  over  3.500  students  are  now  in 
training-  Engineering  is  a  profession  which  is  greatly  sought  by  candi- 
dates, and  at  Aug  22  there  were  602  students  training  in  the  various 
branches  of  the  profession.  The  number  of  applicants  is.  however, 
greatly  in  excess  of  the  number  of  training  vacancies  available,  and 
employers  who  can  help  by  offering  to  train  suitable  candidates  are 
urgently  requested  to  communicate  with  the  nearest  district  office  of 
the  Appointments  Department.  In  cases  where  it  is  proved  necessary, 
grants  are  made  to  students  to  assist  in  payment  of  their  fees,  &e. 

The  accounts  of  the  Hull  municipal  telephones  department  for  the 
year  ended  March  31,  1919,  show  receipts  £59,444  and  expenditure 
£41,396,  leaving  gross  profit  £18,048.  Interest  required  £6,629,  loan 
instalments  £10,556  and  income  tax  £1,966.  the  net  result  being  a  deficit 
of  £1,105.  The  manager  (Mr.  T.  Holme)  says,  in  his  report,  it  was 
anticipated  a  year  ago  that  the  accounts  would  show  loss  of  several 
thousands  of  pounds,  but  practically  no  "  ceases  "  have  taken  place  in 
connection  with  the  new  tariff,  and  the  result  is  more  satisfactory.  The 
increased  tariff  yielded  £600  in  the  past  year,  and  is  estimated  to  yield 
an  additional  £9,400  in  the  current  year.  Rates,  taxes  and  royalties 
absorb  20  jier  cent,  of  the  gross  income.  The  system  comprises  11,596 
stations  and  38,463  miles  of  wires,  of  which  32,775  miles  are  underground. 
The  City  Architect  is  preparing  plans  for  an  automatic  exchange,  to  be 
equipped  with  the  Western  Electric  machine  switching  system,  for  1,000' 
lines  in  Pearson  Park.  It  is  also  intended  to  provide  automatic  equip- 
ment for  1,000  subscribers  at  the  central  exchange, 

Educational. 

A  final  appeal  is  being  made  for  the  War  Mc^morial  Fund  of  King's- 
CoLLEc.E,  London.  The  Memorial  ('(inimittec  ^impose  to  purchase  an 
athletic  ground  for  the  Colleg  and  the  jinsent  appi-al  is  for  the  balance 
of  the  purchase  money  (£4,000,  and  £(1.000  for  laying  out  the  ground  and 
building  a  pavilion.  The  secretarj- of  King's  Coliegc  (Mr.  S.  T.  Shovelton, 
M.A.)  is  honorary  treasurer  of  the  fund. 

At  the  Northampton  Polyteohnic  Institute,  St.  John-street,. 
London,  E.C.I,  evening  technical  courses  in  all  branches  of  mechanical 
and  electrical  engineering  will  commence  on  Sept.  22,  and  full  time 
sessional  day  ocurses  in  engineering  and  technical  optics  will  commence 
on  Sept.  29.  The  laboratories  are  well  equipped,  and  the  electrical 
apparatus  provides  for  specialisation  in  a.c.  and  c.c.  work,  radio-tele- 
graphy and  telephony,  and  electrical  testing. 

At  the  Royal  Technical  College,  Glasgow,  enrolment  for  the  day 
courses  commences  on  Sept.  23.  The  courses  of  instruction  extend  over 
three  years  and  qualify  for  graduation  in  Glasgow  University.  The 
diploma  of  the  coliegc  is  granted  to  students  who  complete  satisfactorily 
the  prescribed  courses,  and  the  associateshii)  to  those  who  satisfy  certaitt 
additional  requirements.  Instruction  is  given  in  civil,  mechanical,, 
electrical  and  mining  engineering,  chemi-stry,  metallurgy,  naval  archi- 
tecture, &c.  The  evening  classes  in  science  and  technology  are  carried 
on  not  only  in  Glasgow,  but  at  numerous  centres  throughout  the  west  of 
Scotland. 
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Tenders  Invited  and  Accepted. 

Keighley  (iuardians  want  tenders  for  supply  of  electrical  sundries. 
Particulars  from  the  Clerk  until  .Sept.  17. 

Atherton  Urban  Council  invites  tenders  (by  Sept.  18)  for  one  boiler 
plate  cubicle  equipped  with  instruments,  bus  bars,  sweating  sockets, 
&c.     Tenders  to  the  Clerk. 

Brighton  Guardians  require  tenders  by  10  a.m.  Sept.  16  for  three 
month's  supply  of  Electrical  Fittings,  &c.  Forms  of  tender  from  the 
Clerk,  Prince's-street,  Brighton. 

SouTHESD  Corporation  require  tenders  for  the  supply  of  about  150 
tons  of  Sandberg  Tramrails.  Specifications  from  the  Borough  Engineer 
and  tenders  to  Town  Clerk  by  Sept.  15. 

Westminster  Guardians  want  tenders  by  noon  Sept.  17  for  the  supply 
of  electric  lamps,  fittings,  &c.  Forms  of  tender  from  the  Clerk,  Princes- 
row,  Buckingham  Palace-road,  London,  S.W.I. 

The  West  Ham  C4uardlans  require  tenders  by  10  a.m.  Sept.  25  for 
SIX  months'  supplj'  of  electrical  fittings,  ironmongery,  oils,  colours,  &c. 
Fonns  of  tender  from  the  Clerk,  Board  Room,  Union-road,  Leytbnstone. 

Portsmoitth  Tramways  Committee  invite  tenders  for  supply  of 
3,000  tons  steel  girder  tram-rails,  180  tons  fish-plates,  40  tons  fish-bolts 
and  85  tons  w.-i.  tie-bars.  Specifications  from  the  Engineer  and  tenders 
to  the  Town  Clerk  by  Sept.  16. 

Manchester  Electricity  Committee  require  tenders  by  10  a.m. 
Sept.  23  for  the  supply  and  erection  of  two  250  k.v.a.  and  two  500  k.v.a. 
three-phase  static  transformers.  Si^ecifications,  &c.,  from  Mr.  F.  E. 
Hughes,  Town  Hall,  Manchester.  Particulars  from  the  Chief  Engineer 
and  Manager. 

Bradford  Corporation  require  tenders  by  10  a.m.  Oct.  9  for  the  supply 
and  erection  of  (contract  R.l  17)  two  1,500  kw.  rotary  converters  (R.  118), 
induced  draught  plant  and  chimney  (R.  119),  three  economisers.  Specifi- 
cations, &c.,  from  Mr.  Thos.  Roles,  city  electrical  engineer  and  manager. 

West  Ham  Council  require  t?nders  by  S?pt  23  for  supply  and  erection 
of  (1)  one  10,000  kw.  turbo-alternator,  (2)  one  10,000  kw.  surface  con- 
d3nsing  plant,  and  (3)  two  water-tabe  boilers,  superheaters  and  stokers. 
Sp3cification,  &c.,  from  Mr.  Fredk.  W.  Purse,  enginseriand  manager,  84 
and  86,  Roraford-road,  Stratford,  E.  15. 

Grimsby  Corporation  invite  tenders  for  the  supply  and  erection  of 
two  1,000  kw.  converters  and  c.c.  and  a.c.  l.t.  switchgear,  e.h.t.  switch - 
gear  and  cables  ;  coal  and  ash-handling  plant  and  a  30-ton  electrically- 
driven  travelling  crane.  Specifications  from  the  borough  electrical 
engineer,  Lieut.-Col.  W.  A.  Vignoles,  and  tenders  by  Sept.  25 

The  Lahore  Electric  Supply  Company,  Ltd.,  Lahore  (India),  invite 
tenders  for  two  1,000  kw.  and  two  500  kw.  three-phase  turbo-alternators, 
main  and  auxiliary  control  gear,  crane,  transformers,  &c.  ;  water-tube 
boilers,  overhead  coal  bunkers,  conveyer,  mechanical  stokers,  feed  pump 
pumps,  eeonomiser,  condensing  plant,  piping,  sub-station  plant  (10 
motor-generator  sets,  10  balancers,  control  gear,  &c.),  overhead  and 
underground  h.t.  ring  feeder  main  and  l.t.  distributor  mains.  Specifica- 
tions from  the  General  Manager. 


King's  Lynn  Council  has  placed  orders  with  E.  Green  &  Son  for  an 
economiser,  and  with  W.  Boby  &  Son  for  water-softening  plant. 

TuAM  Town  Commissioners  have  accepted  the  tender  of  the  Tuam 
Electric  Light  &  Power  Company  for  lighting  the  town,  at  £110  jier 
annum. 

Sunderland  Electricity  Committee  has  accepted  the  tenders  of  Fer- 
ranti,  Ltd.,  for  house  service  meters,  and  Armstrong,  Addison  &  Company, 
for  creosoted  wood  capping. 

Heston  AND  IsLEwoRTH  Urban  Council  has  accepted  the  tender  of 
the  General  Electric  Company  (at  £7,925)  for  the  supply  of  a  500  kw. 
rotary  converter  and  transfoimer  and  cable  work. 

Bradford  Council  have  accepted  the  following  tenders  :  Babcock  & 
Wilco.x.  Ltd.,  three  water-tube  boilers,  superheaters,  stokers,  &c.  ; 
Peter  Brotherhood,  Ltd.,  one  cooling  tower  and  chimney  for  existing 
cooling  stack. 

.Johannesburo  Municipal  Council  has  ordered  supplies  of  metal 
filament  lamps  from  the  Griffin  Engineering  Company,  Hubert  Davies  & 
Company,  the  British  General  Electric  Co.,  South  African  General 
Electric  Company,  Robertson  &  Moss,  and  British  West  nghouse  Co. 

Cape  Town  Corporation  has  placed  an  order  witlx  the  General  Electric 
Company  of  America  for  electrical  plant  at  £28.278.  Several  tenders 
were  received  from  British  firms,  and  the  difference  of  price  in  favour  of 
America  was  not  considered  material.  The  plant  was,  however,  urgently 
required,  and  British  tenderers  were  unable  to  offer  as  early  delivery 
as  their  American  competitors. 

Appointments  Vacant  and  Filled. 

A  tramways  manager  is  required  for  the  tramways  in  the  boroughs 
of  Stockton  and  Thornaby-on-Tces.  Applications  to  the  Town  Clerk, 
Borough  Hall,  Stockton-on-Tees,  by  Sept.  27. 

The  London  County  Council  requires  a  rolling-stock  engineer,  a  per- 
manent way  engineer,  an  assistant  electrical  engineer,  a  traffic  operation 
superintendent,  a  traffic  statistics  assistant,  a  publicity  assistant  and  two 
sub-station  superintendents.    Applications  to  Clerk  by  4  p.m.  Sept.  25. 

The  East  Ham  Education  Council  invite  applications  for  the  posts  of 
instructors  of  telegraphy  and  telephony.  Forms  of  application  from  the 
Principal,  Technical  College,  East  Ham,  E.6. 

A  meter  superintendent  is  required  for  the  electricity  department  of 
Dundee  Corporation.     Applications  to  the  City  Electrical  Engineer. 


The  Yorkshire  Electric  Power  Company  require  a  control  engineer  to 
a.ssist  in  the  control  of  the  company's  system  outside  the  generating 
stations.     Applications  to  Box  34,  G.P.O.,  Dewsbury. 

A  lecturer  and  demonstrator  in  physics  is  required  for  the  South 
Western  Polytechnic  Institute,  Chelsea,  London,  S.W.3.  Salary  £225 
to  £315,  rising  to  £440  per  annum.     Applications  by  Sept.  13. 

Lecturers  in  physics  and  metallurgy  are  required  at  the  Sir  John  Case 
Technical  Institute.  Salary  £315,  rising  to  £440  per  annum.  Applica- 
tions to  the  Principal,  Jewry -street,  Aldgate,  London,  E.C.3,  by  Sept.  13. 

A  chief  lecturer  in  electrical  engineering  is  required  at  West  Ham 
Municipal  Technical  Institute.  Salary  £250 — £1(J — £400  per  annum. 
Applications  to  the  Principal,  Romford-road,  Stratford.  E.  15. 

A  senior  lecturer  in  electrical  engineering  is  required  for  the  South 
Wales  and  Monmouthshire  School  of  Mines,  "Treforest.  Salary  £450-£600. 
Further  particulars  from  the  Principal  and  applications  by  .Sept.  23. 

A  wiring  superintendent  is  required  in  the  London  County  Council 
tramways  dept.  Pay  80s.  rising  to  90s.  a  week,  with  temporary  war 
wages  of  20  per  cent,  plus  £90  a  year.  Applications  to  the  General 
Manager,  23,  Belvedere-road,  Lambeth,  S.E.  1,  by  Sept.  29. 

The  Civil  Service  Commissioners  announce  that  an  examination  will 
begin  on  the  28th  prox.  for  filling  vacancies  as  Assistant  Examinebs  m 
THE  Patent  Office.  The  examination  will  be  confined  in  the  main  to 
candidates  who  have  served  in  H.M.  Forces,  and  will  consist  of  a  qualify- 
ing examination  followed  by  inter(-iew  by  a  Selection  Board.  The  sub- 
jects of  the  qualifying  examination  are  English  composition,  pr&is 
writing,  general  knowledge  and  one  of  the  following  :  General  chemistry, 
electricity  and  magnetism,  mechanics  and  mechanism.  The  limits  of  age 
are  20-30,  Initial  salary,  £150  a  j'ear  together  with  a  war  bonus. 
Copies  of  the  regulations  and  forms  of  application  may  be  obtained  from 
the  Secretarj',  Civil  Service  Commission,  Burlington-gardens,  London, 
W.  1.     The  last  day  for  making  application  is  .Sept.  18. 

Mr.  G.  B.  Dent,  of  Northampton,  has  been  appointed  charge  engineer 
at  Torquay  at  £220  per  annum. 

Mr.  J.  N.  Martin,  of  Newcastle  West,  has  been  appointed  engineer  to 
the  new  electric  supply  undertaking  of  the  Nenagh  Gas  Company. 

The  Governors  of  the  Loughborough  Technical  College  have  made  the 
following  appointments  as  from  the  commencement  of  the  autumn 
session  :  Lecturer  in  mathematics,  Mr.  T.  .Stuart,  M.A.,  D.Sc.,  formerly 
professor  in  mathematics.  University  of  Hong  Kong  ;  lecturer  in  mecha- 
nical engineering,  Mr.  Ct.  Mavor,  formerly  lecturer  in  mechanical  en- 
gineering at  the  Gillingham  Technical  Institute.  The  Governors,  after 
interviewing  several  candidates  for  the  position  of  lecturer  in  electrical 
engineering,  have  decided  to  re-advertise  the  appointment  at  a  higher 
commencing  salary — i.e..  £350,  rising  by  increments  of  £25  to  £400. 

Business  Items. 

The  Board  of  Trade  Timber  Supply  Department.  Scotland,  have  some 
electric  lighting  plant  for  sale.  Offers  to  the  Executive  Officer,  Timber 
Supply  Department.  1,  Queen-street,  Edinburgh,  by  Sept.  20. 

Tenders  are  invited  for  two  parcels  of  tungsten  wire  which  is  being  sold. 
by  order  of  the  Prize  Court.  Forms  of  tender.  &c.,  from  the  brokers 
(Messrs.  Morrison,  Kekewich  &  Company),  270,  Gresham  House,  Old 
Broad-street,  E.C.2,  and  tenders  to  the  Admiralty  Marshal,  Royal  Courts 
of  Justice,  Strand,  London,  W.C.2,  by  noon  Sept.  22. 

The  London  Electric  Stores,  wholesale  suppliers  and  exjiorters  of 
electrical  plant  and  stores,  of  Fulwood  House,  High  Holbom,  London, 
W.C.I,  have  recently  issued  a  li.st  giving  prices  and  particulars  of  their 
d.c.  and  a.c.  motors",  starters,  &c.  Quick  delivery  is  promised,  and  all 
parts  are  interchangeable. 

Messrs.  H.  S.  B.  Brindley  and  E.  T.  Elboume  have  opened  offices  at 
110,  Victoria-street,  London,  S.W.I,  where  they  will  practice  as  con- 
sulting engineers,  especially  in  regard  to  factory  reorganisation,  with 
particular  reference  to  production,  efficiency  and  co-ordination  with 
labour. 

A  stock  list  has  b^en  issued  by  Messrs.  Higgs  Bros.,  S.»nd  Pits,  Bir- 
mingham, giving  particulars  of  the  electric  motors  and  djniamos  manu- 
factured by  them.  The  firm,  who  intend  to  develop  the  list  into  a 
magazine,  will  .send  copies  on  request. 

The  Remco  Carbon  Comimny,  of  Gravesend,  has  recently  issued  its- 
catalogue  of  Remco  resistances,  carbons,  &c.  Remco  is  a  non-metallie 
material  resembling  artificial  stone  :  it  can  be  made  in  block  from  of 
great  mechanical  adaptability  and  moulded  to  any  shaiio.  Elements 
have  been  standardised  for  wireless  telegraphy  and  telephony,  motor 
starters,  regulators,  dimmers,  &c..  so  that  any  desired  i-esistance  can  be 
built  up.  We  are  informed  that  large  quantities  of  these  resistances 
were  used  for  war  work,  especially  in  connection  with  wireless  telegraphy. 

The  (;<M\er;il  Elect ri~Company,  Ltd.,  67.  Queen  Vietoria-stree*. 
London.  E.('.4,  have  recently  issued  a  revised  list  of  the  "  Frt^ezor  ""  fan 
section  of  their  catalogue,  so"  as  to  bring  it  into  line  with  prevailing  con- 
ditions. We  have  recently  given  some  jwrticulars  of  this  fan.  Tlie 
company  are  holding  stocks,  and  are  able  to  give  immediate  delivery  of 
the  more  standard  lines,  whilst  their  manufacturing  facilities  for  the  pro- 
duction of  the  remainder  are  l)eing  speeded  up. 

Birmingham  electric  sujijily  department  has  for  sale  a  new;  rubber  andt 
canvas  (oxvEYOR  belt.  443  ft.  long  and  24  in.  wide.  Offers  to  the 
Secretary,  14,  Dale  End,  Birmingham. 

Mr.  R.  Balinford.  formerly  assistant  to  the  superintendent  of  the 
station  construction  dept.  of  the  Yorkshire  Electric  Power  ComiMiny,  has- 
joined  the  staff  of  Messrs.  Thorp  &  Atkinson,  consulting  engineers,  Leeds. 
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Companies'  Reports,  &c. 

A  dividend  ol  2  per  cent,  has  been  diclaivd  by  the  Americas  Tele- 
f>HONB  &  TELEGB.4PH  COMPANY  for  the  past  quarter. 

The  directors  of  the  Clyde  Valley  Electrica-L  Power  Company 
recoijimend  an  interim  dividend  of  2  per  cent,  actual  on  the  ordinary 
shares. 

The  directors  of  Stothert  &  Pitt,  Ltd.  propose  to  pay  a  dividend  of 
lij  per  cent,  £4,000  is  being  placed  to  reser»-e,  and  after  provision  for 
writing  off  premises  and  for  pension  fund  and  war  memorial.  £12,959  is 
carried  for^va^^l. 

The  directors  of  the  Madras  Electric  Tramways  (1904).  Ltd..  have 
•declared  the  following  interim  dividends  in  resjject  of  the  current  year, 
namely  :  On  the  preference  shares  6  per  cent,  jier  annum  (less  tax),  and 
on  the  ordinary  shares  8  per  cent,  per  annum,  tax  free. 

The  accounts  of  the  Kalgoorlie  Electric  Tramways,  Ltd.  for  1918 
•show  that  after  providing  for  interest  and  sinking  fund  on  "  A"  deben- 
ture stock  and  charging  interest  on  the  "  B'  debenture  stock,  the  debit 
balance  of  £30,.5l9  brought  down  was  further  increased  to  £36,519. 

The  report  of  the  directors  of  the  Brazilian  Traction,  Light  & 
Power  Company,  Ltd..  for  1918  shows  revenue  under  contracts  with 
subsidiarj-  companies  (the  Rio  de  Janeiro  Tramways.  Light  &  Power 
■Company,  the  San  Paulo  Tramway.  Light  &  Power  Company  and  the 
San  Paulo  Electric  Comjany)  86,122,412,  and  after  adding  interest  on 
investments  and  deducting  general  and  legal  exj^enses  and  intere.st,  &e.. 
on  loans,  amortisation  reserve  and  four  dividends  of  li  ])er  cent,  each  on 
preference  shares,  a  surplus  of  84,569,672  is  carried  forward.  The  gross 
earnings  of  the  subsidian'  companies  were  8101.894.163  (compared  with 
$92,2(XI,309  in  1917). 

At  the  half-yearly  meeting  of  the  Bishop's  Stortford,  Harlow  & 
Epplng  Gas  &  ELEciRiciry  Company  the  chairman  (Mr.  E.  L.  Burton) 
announced  that  the  company  was  ready  to  commence  the  supply  of  elec- 
tricity, as  the  technical  assistant  had  returned  to  his  work  after  putting 
in  several  years  of  sers-ice  with  the  Naval  Forces.  He  feared  they  would 
be  compelle<l  to  charge  at  least  Is.  per  unit.  They  expected  to  be  in  a 
position  shortly  to  make  a  definite  statement  on  the  subject.  He  said 
"  the  directors  realised  that  electricity  was  not  the  necessity  that  gas  was 
and  with  both  gas  and  electricity  up  in  price,  there  was  not  much  temp- 
tation to  those  not  keen  on  electricity  to  take  it.' 

The  report  of  the  Victoria  Falls  &  Transvaal  Power  Company  for 
1918  states  that,  after  providing  for  interest,  premium  and  expenses  on 
•debentures  (£229,715)  and  for  depreciation  and  income  tax,  &c.  (£410,844) 
the  net  profit  is  £224,128,  and  with  £97,691  brought  forward  the  total  is 
£321,819.  The  directors  have  transferred  £50,000  to  reserve,  and  de- 
•claied  two  divitlends,  each  of  3  per  cent,  (less  tax)  on  the  preference  shares 
for  the  year,  leaving  £186,318.  On  June  last  the  directors  declared  a 
•dividend  of  5  i)er  cent,  on  the  ordinary  shares,  and  as  the  preference  shares 
are  entitled  to  share  pro  rata  with  the  ordinary  shares  in  the  suqilus 
profits  distributed  -jntil  the  preferece  shares  have  received  a  total  dividend 
of  10  per  cent,  for  the  year  in  respect  of  which  the  distribution  is  made, 
•the  directors  declared  a  further  and  final  dividend  of  4  per  cent,  (less  tax) 
on  the  preference  shares.  The.se  dividends  absorbed  £92.624.  leaving 
a£93,693,  which  will  be  carried  forward. 


New  Companies. 


HOBART  MFG.  COMPANY,  LTD.  (158,412).— Private  company.  Reg. 
Sept.  1,  capital  £75.0(HI  in  £1  shares,  to  take  over  business  carried  on  by 
Hobart  Mfg.  Company  at  Hobart  House,  Charterhouse-street,  E.C.,  and 
to  carry  on  business  of  manufacturers  of  and  dealers  in  electrical  food- 
preparing  machinerj'  and  accessories,  &c.  First  directors :  J.  M. 
Spencer  and  F.  H.  Wright.  Reg.  office,  401-3,  Birkbeck-chambers. 
W.C.  (1). 

J.  A.  COOMES  &  COMPANy,  LTD.  (1.58,508).— Private  company.  Reg. 
Sept.  4.  capital  £2,000  in  1,400  ordinarj-  shares  of  £1  each  and  6.000 
deferred  shares  of  2s.  each.  To  carrj'  on  the  business  of  mechanical  and 
electrical  engineers  and  scientific  instrument  makers.  First  directors  : 
A.  W.  Ettridge  (chairman),  J.  A.  Coomes  and  J.  E.  Kershaw.  Reg. 
office.  95.  Plashet-grove,  East  Ham,  E.6. 

J.  A.  STEVENS,  LTD.  (158,314).— Private  company.  Reg.  Sept.  1' 
capital  £1.000  in  £1  shares,  to  carry  on  business  of  mechanical  and  elec 
trical  engineers,  manufacturers  of  and  dealers  in  railway,  tramway, 
electric,  magnetic,  galvanic  and  other  apparatus,  &c.  Solicitor,  F 
Purchase,  14.  Regent-street,  S.W. 

A.  LIPPOLD,  LTD.  (158,466).— Private  comimny.  Reg.  Sept.  3, 
capital  £1,CK)0  in  £1  shares,  to  carry  on  the  business  of  consulting,  civil, 
mechanical,  electrical,  constructional,  ventilating,  heating  and  general 
engineers,  &c.  First  directors  :  A.  A.  Lippold  and  D.  B.  Jones.  Reg. 
office.  1a,  Montford-place.  Kennington-road,  S.E.I  1. 

T.  W.  JEFFERSON,  LTD.  (158,550.) — Private  company  ;  reg.  Sept.5, 
capital  £10.000  in  £1  shares,  to  take  over  business  of  electrical  engineers 
and  C(jntractors  carried  on  as  '"  T.  W.  Jefferson,"  at  Birkenhead.  First 
maiLi^'iiiL'  ilireetor,  T.  W.  Jefferson. 

"  VICKERS  CHINA,  LTD.  (158,463).— Private  company.  Beg.  Sept.  2, 
capital  CHi.liiKI  in  £1  shares,  to  carry  on  the  business  of  steel,  iron,  brass 
and  metal  manufacturers  and  dealers,  shipbuilders,  electrical  engineers. 
&c.     Reg.  office.  Vickers  House,  Broadway.  Westminster,  S.W. 

WARD  &  COMPANY  (DEWSBURY),  LTD.  (158,233.) — Private  oom- 
p.xny.  reg.  Aug.  25,  capitil  £10,000  in  £1  shares,  to  carry  o»i  the  business 
of  motor,  mechanical,  electrical  and  general  engineers,  &c.  First  direc- 
tors are  H.  Ward.  J.  H.  Ward  and  C.  E.  Wood.  Secretary,  C.  E.  Wood. 
Reg.  office  :   Brewer.y-lane,  Thornhill  Lees,  Dewsbury. 


ACME  ELECTRIC  TRACTION  COMPANY,  LTD,  ( I  .■;s,400).— Private  com- 
pany. Reg.  Sept.  1,  capital  £20.000  in  £1  shares,  to  take  over  business 
■carried  on  at  Acme  Works,  688,  700  &  702,  Seven  Sisters-road,  Totten- 
'ham,  N.,  as  the  Acme  Electric  Traction  Company,  and  to  carry  on  the 
business  of  armature  winders,  winders  of  all  electrical  apparatus,  elec- 
trical and  mechanical  engineers,  &c.  First  directors  :  F.  W.  Francombe, 
J.  G.  Francombe  and  A.  Hutchings.  Reg.  office,  700  &  702,  Seven 
Sisters-road,  Tottenham,  X. 

CLARK'S  NEO-ELECTRIC  DEVICES.  LTD.  ( 158,199).— Private  com- 
pany, reg.  .\ug.  23,  capital  £1,012  lUs.  in  1,000  ordinary  shares  of  £1 
each  and  2,">0  deferred  shares  of  Is.  each,  to  carry  on  the  business  of 
civil,  medianical,  electrical,  hvdraulic  and  general  engineers,  &c.  Reg. 
office  :   9.  St.  Helens-place,  E.C. 

CRAVENS,  LTD.  (158,475).— Private  company.  Reg.  Sept.  3,  capital 
£10.(KH)  in  £1  shares,  to  carry  on  the  business  of  contractors  for  con- 
struction and  equipment  of  railways  and  tramways,  manufacturers  of 
Tollinc  stock,  plant,  machinery,  rails,  signalling  apparatus,  &c.  Solici- 
tors, Walbrook  &  Hosken,  4,  St.  Paul's  Church.vard.  E.C. 

CUTHBERT  JONES  CURTIS  &  COMPANY,  LTD.  (1.58,159). — Private, 
company,  reg.  .\ug.  22,  capitii  t-'i.lMMI  in  £1  shares.  Objects:  to  take 
over  the  busin<ss  carried  on  b.v  C.  .Jonc-H  and  J.  Curtis,  as  power  engineers 
and  contractors,  at  2.  Mount-street,  Manchester,  as  "Cuthbert  Jones 
Curtis  &  Companv."  First  directors  are  Cuthlwrt  Jones,  J.  Curtis,  J.  W. 
Baron  and  .1.  T.  Parker. 

FAIRLE88  ENGINEERING  SUPPLIES  COMPANY,  LTD.  (158,316).— 
Privat!-  company,  reg.  .-Vjg.  28.  capital  £H.IMHI  In  £1  shares,  to  take  over 
the  business  of  engineers  carried  on  by  G.  P.  Fairless  and  W.  T.  Hill  at 
Stnckt  m  and  Thornaby  as  the  "  Engineering  Supplies  Company,"  and 
to  carry  on  the  business  of  mechanical  and  electrical  engineers^  manu- 
facturers of  machinery,  tool  makers.  &c.  First  directors  are  G.  P. 
Fairless  (nnnaging)  and  W.  T.  Hill  (both  [(ermanent).  .Secretary,  G. 
.p.  Fairless. 


Prices  of  Metals,  Chemicals,  &c. 

Copper —  Tuesday,  Sept.  9. 

Price.  Inc.  Dec. 

Best  selected perton  £109     0     0           —  £1 

Electrolytic  bars  ...  „  £120     0     0            —  — 

H.C.  wire,  basis     ...  per  lb.  Is.  3^d.             —  — 

Sheet perlb.  Is.  3|d.              -j^d.  — 

Phosphor-hronze  Wire — 
Phosphor-bronze 

wire,  basis   perlb.  Is.  7^d.              —  — 

Brasi  60/40— 

Rod,  basis      „  Os.   lOJd.               -J^d.  - 

Sheet,  basis   ..., ,,  Is.  2|d.                  —  — 

Wire,  basis    „  Is.  2id.                  —  — 

Pig  Iron — 

Cleveland  warrants  perton  £8     4     0                 —  — 
Galvanised      steel 

wire,  basis     £33   10     0  —  — 

Lead  Pig — 

English  „  26     5     0         5s.  Od.  — 

Foreign  or  colonial  ,,  25     2     6         2s.   6d.  — 

Tin- Ingot    „  283     0     O     7     0     U  — 

■Wire,  basis    perlb.  0     3     6         Id.  — 

Copper  Sulphate.— Ver  ton  £43. 
Boric    Acid  (Crystals). — Per   ton, 

£72. 
Carbon  Bisulphide. — Per  ton  £55. 
Sodium  Bichromate. — Per  lb.  lid. 
Sodium  Chlorate. — Per  lb.  (ijd. 


Salammoniac. — Percwt.80s.and753. 
Sulphur  (Flowers). — Per  ton  £23. 

,,       (Roll  Brimstone). — Per  ton 

£21. 
Sulphuric    Acid    (Pyrites,  168°).— 

Per  ton,  £7  18s.  lid. 

Shellac. — 485^i.     October  delivery  475s. 

Rubber. — Para  fine,  2s.  53d. :  plantation  1st.  latex  2s.  1  jd.  lb 

The  metal  prices  are  supplied  by  the  British  Insulated  &  Helsby  Cables 
Ltd.,  and  the  rubber  figures  by  W.T,  Henley's  Telegraph  Works  Company 


Thirty-Seven  Years  A^o. 

[From  The  Electrician,  Sept.  9,  1882.] 

.Mr,  Pemder. — .Mr.  .fohn  Pender,  M.P..  is  now  on  a  visit  to  the  United 
.States.  The  fact  of  his  having  paid  a  visit  to  Mr.  Jay  Gould  has,  of 
course,  given  rise  to  all  kinds  of  absurd  rumours. 

PiLsoN,  Joel  &  General  Electric  Light  Company. — The  first 
ordinary  meeting  of  this  company  will  be  held  at  Cannon-street  Hotel, 
E.C.  on  the  Uth  inst.,  at  2  p.m.,  after  which  an  extraordinary  meeting 
will  be  held  to  p.iss  resolutions  altering  the  articles  of  association. 

The  Meteorological  .Stations  at  the  Poles. — It  is  stated  that  the 
new  Norwegian  meteorological  station  at  Bosekop,  on  the  Alten  Fioid, 
established  in  accordance  with  the  arrangements  of  the  International 
Polar  Commission,  commenced  o[)erations  on  the  18th  of  August.  Great 
magnetic  perturbations  are  said  to  have  been  observed  during  the  night. 
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Notes. 


Municipal  versus  Company  Supply. 

It  might  not  be  waste  of  time  if  the  various  parties  inter- 
ested in  the  Electricit)'  Supply  Bill  would  make  i!,se  of  this 
siumner  interval  of  leisure  between  the  .sittings  of  Committee  B 
to  moralise  for  a  moment  on  the  ten  days"  sittings  which  have 
taken  place.  One  very  apparent  feature  in  the  series  of  sit- 
tings was  the  increasing  warmth  displayed  in  the  speeches  of 
the  members.  The  proceedings  started  ofi  in  a  calm  and 
judicial  tone,  as  befitted  the  matter  in  hand,  but  alter  pro- 
ceeding some  little  time  the  warmth  of  feeling  seemed  to  rise 
in  a  kind  of  geometrical  progression,  until  in  the  last  day  or  so 
it  had  reached  its  apogee  in  something  very  much  like  direct 
personalities.  This  warmth  of  feeling  coincided  with  an  in- 
creasing emphasis  of  demarcation  between  two  parties,  namely 
the  Company  and  Municipal  sections.  It  is  immensely  to  be 
regretted  that  what  should  be  now  an  obsolete  controversy 
has  been  imported  into  the  present  deliberations.  There 
seemed  no  need  whatever  for  the  present  Bill  to  be  discussed 
under  these  battered  party  watchwords.  In  no  case  has  it 
been  a  question  between  a  company  and  a  municipality.  The 
municipalities  and  comjjanies  are  both  in  the  same  box  and 
both  subsumed  under  a  national  scheme  which  regards  all 
the  undertakings  indifierently  from  this  point  of  view.  The 
Com])any  (distributing)  undertakings  under  the  scheme  will 
remain  Company,  and  the  lluiiicipal  will  lemain  Municijial, 
and  there  is  nothing  in  the  Bill  to  .it  tliem  by  the  ens.     .\ 


minute's  moralising,  therefore,  in  the  present  lull  would  not 
be  amiss  if  it  checks  this  futile  and  out-of-date  antagonism. 
There  are  a  good  many  important  points  still  to  be  settled  on 
the  Bill,  and  certainly  each  party  might  do  wor.se  than  reflect 
whether  some  change  of  tone,  if  not  of  policy,  might  not  con- 
duce to  their  mutual  benefit.  Further,  when  the  Bill  is  passed 
and  the  practical  schemes  are  actually  afoot,  municipalities 
and  companies  must  perforce  in  many  cases  go  into  harness 
together  as  a  ■'  joint  electricity  authority,"  and  if  this  present 
antagonism  continues  it  will  not  augur  very  well  for  the  smooth 
formation  of  such  subordinate  schemes.  In  the  present  in- 
stance the  actual  belligerents  are,  of  course,  members  of 
Parliament ;  yet  some  little  warmth  has  been  reflected  from 
the  outside.  Both  sides  have  undoubtedly  contributed  their 
quota,  but  certain  of  the  municipalities,  perhaps,  lead  the  way 
in  one  or  two  of  their  reports  where  the  engineers,  perhaps 
somewhat  incautiously  and  unnecessarily,  entered  into  the 
region  of  abstract  politics.  However,  in  the  forthcoming 
session  it  is  to  be  hoped  that  the  decision  on  each  question 
considered,  whether  it  afiects  municipalities  or  companies  will 
be  arrived  at  by  common  consent  and  not  by  party  tussle. 

The  Electrical  Development  Association. 

The  usual  counterpart  to  the  formation  of  any  institution 
that  is  to  be  of  value  is  the  demand  for  financial  support,  and 
generally  this  is  required  on  a  large  scale  if  the  results  are  to 
be  of  value.  Those  who  are  asked  to  help  in  this  burden 
usually  ask  themselves  whether  they  will  gain  any  direct 
benefit.  This  is  probably  the  case  at  the  present  time  with 
the  Electrical  Development  Association,  which  is  now  formally 
inviting  sup])ly  undertakings  (both  private  and  municipal), 
manufacturers  and  contractors,  to  become  members  of  the 
Association  and  to  subscribe  to  its  funds.  When,  however, 
the  question  of  direct  benefit  is  raised  by  the  hesitating  poten- 
tial subscriber,  we  feel  that  he  is  making  a  mi.stake.  Although 
he  may  not  see  an  immediate  direct  benefit,  there  is  certain  to 
be  an  indirect  advantage  to  him  by  the  stintulus  which  must 
follow  the  energetic  efforts  of  a  suitable  organi.sation  like  the 
Electrical  Development  Association.  We  therefore  suggest 
that  all  who  arc  invited  to  subscribe  .should  look  upon  the 
broad  issues  rather  than  upon  the  narrow  benefits.  We  are 
glad  to  hear  that,  although  only  a  beginning  has  so  far  been 
made,  the  replies  have  been  numerous  and  satisfactory.  Those 
who  are  in  a  state  of  hesitation  should  communicate  with  the 
director,  Mr.  J.  W.  Beauchamp.  w-ho  we  feci  sure  will  deal  with 
sucii  (|uestions  in  a  sympathetic  manner,  and  will  doubtless 
show  win-  th(-  n(-w  .Vssociation  slumld  be  loyally  suppiu'ted. 

Trades  Union  Congress. 

.-Vs  wiis  to  be  expected,  there  was  a  great  deal  of  straight 
talking  at  the  Trades  Union  Congress  last  week,  and  as  a  result 
it  mry,  we  think,  be  said  that  the  labour  situation  is  in  some 
respects  more  sotisfactory.  There  were,  of  course,  two  points 
which  overshadow-ed  all  others  under  discu.<sion — iianudy, 
nationalisation  and  "direct  action."  Very  naturally,  both 
])olicies  suggested  by  these  two  terms  are  popular  with  a  large 
jjioportion  of  trade  imioni-sts,  more  particularly  those  of  the 
youri:  -r  gerin\tion.     Urdcr  these  <'ivcunist;M\ces,  it  requin  s 
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very  considerable  courage  for  responsible  leaders  who  disagree 
with  such  methods  to  speak  in  opposition  to  them.  The  far 
easier  course  is  one  of  silence.  Mr.  Havelock  Wilson  was 
the  only  leader  who  had  the  courage  to  speak  against  nationali- 
sation. He  emphasised  the  hopelessness  of  progress  in  such 
an  industry  if  managed  by  the  State.  Nevertheless,  there  was 
an  overwhelming  majority  in  favour  of  this  jiolicy,  and  we  do 
not  doubt  that  the  demand  will  be  continued,  not  merely  in 
regard  to  the  coal  mining  industry,  which  i.s  the  inmiediate 
objective,  but  also  with  regard  to  many  other  industries. 
Unfortunatelv,  it  is  difficult  to  bring  forward  arguments  which 
carry  conviction  to  the  rank  and  file  in  a  question  of  this  kind. 
This  is  much  more  easy  when  it  conies  to  a  policy  such  as 
■■  direct  action,"  or  the  use  of  force  to  secure  what  is  considered 
desirable  bv  a  certain  minority.  Here  the  fatal  effects  may  be 
demonstrated  n\ore  easily,  and  thus  we  have  strong  speeches 
by  ilr.  Tom  Shaw  on  Bolshevism  and  by  Mr.  J.  E.  Clyxes 
upon  the  danger  of  the  Labour  party  endorsing  such  methods 
when  they  may  in  the  near  future  have  the  government  of  the 
country  in  their  hands.  Nevertheless,  the  question  was  merely 
shelved,  which  must  be  considered  as  a  weak  conclusion  to 
such  a  debate  and  a  virtual  trmni])h  for  tliose  who  advocate 
this  fatal  policy. 


The  Patent  Office  Library. 

Now  that  the  war  is  over  we  sincerely  hope  that  the  autho- 
rities will,  as  soon  as  possible,  restore  the  pre-war  period  during 
which  the  library  could  be  visited — nameh^  from  10  a.m.  to 
10  p.m.  We  und?rstand  that  a  belated  concession  is  now  to  be 
made  by  extending  the  closing  hour  to  8  p.m.,  instead  of 
5  p.m..  the  time  at  which  the  library  has  closed  during  the 
war.  We  have  always  considered  that  the  curtailing  of  the 
hours  available  for  work  at  this  library,  even  during  the  war. 
was  a  mistaken  measure  of  economy.  The  Patent  Office 
Library  is  in  some  respects  unique  in  the  variety  of  publications 
available,  and  (before  the  war)  in  the  fact  that  it  was  available 
during  the  evening  hours,  the  only  period  when  most  people 
in  a  position  to  profit  by  the  library  are  free  to  spend  time 
therein.  The  matter  is  discussed  by  a  correspondent  in 
"  Engineering."'  He  points  out  one,  at  fir.st  sight,  curious 
but  really  quite  easily  explained  fact — namely,  that  in  pre- 
war days  there  was  usualh'  a  tem))orary  rush  just  about  6  p.m., 
followed  by  a  period  when  the  library  was  ahuost  deserted 
until  8  p.m.  From  8  p.m.  to  10  p.m.  the  attendance  again 
increased.  The  natural  explanation  would  be  that  many 
peo])le  take  their  evening  meal  in  the  6  to  8  period  ;  but  the 
later  hours  are  most  valuable  for  evening  study.  It  seems 
likely,  therefore,  that  after  the  extension  from  5  p.m.  to 
8  p.m.  is  introduced  the  attendance  from  6  to  8  p.m.  may  be 
found  relatively  small,  and  it  is  possible  that  the  authorities 
will  then  draw  the  conclusion  that  the  extension  was  un- 
economical, and  will  point  to  this  small  attendance  as  ju-stifying 
their  action  in  closing  the  library  after  5  p.m.  This  view 
would,  however,  ignore  the  fact  that  the  valuable  period — 
8  to  10  p.ni. — has  been  omitted.  Apart  from  this,  we  do  not 
think  that  mere  numerical  attendance  is  a  good  criterion  of 
the  usefulness  of  a  library  of  this  kind.  One  can  never  tell 
how  the  seed  of  invention  and  discovery  may  develop,  and 
who  knows  but  that  the  autiiorities,  by  excluding  some  student 
or  scientist  during  evening  hours  may  cause  him  to  miss  the 
essential  link  in  some  process  of  discovery,  and  so  lr)se  the 
nation  a  valuable  invention  '. 


Railway  Eloctrification  in  France.— The  Fr<;neh  Ministry 
of  Public  Works  is  con.sidering  the  question  of  adopting 
electric  traction  on  the  French  railways.  In  the  preliminary 
report  of  the  Commission  recently  sent  to  America  to  study 


railway  electrification  the  xise  of  the  h.t.d.c.  system,  as  em- 
ployed on  the  Chicago,  Milwaukee  and  St.  Paul — at  3,000 
volts — is  recommended.  The  Chicago-St.  Paul  railway  is  a 
440-mile  standard  line,  handling  heavy  fast  passenger  trains 
and  general  traffic,  the  \'ards  having  also  been  converted. 

Steel  Structures.— In  "  Steel  Structures,"  the  quarterly 
j(mnial  of  the  British  Engineers"  Association  for  Jidy,  some 
striking  examples  are  given  of  the  xise  of  steel  frameworks 
in  buildings  for  export.  Among  the  buildings  so  treated  are 
bungalows  and  warehouses, one  of  the  latter  being  an  imposing 
structure  oi  great  height,  itself  intended  for  iron  and  steel 
storage.  The  exceptional  height  is  here  necessitated  by  the 
great  headroom  for  locomotive  jib  cranes  used  in  handling 
steel  inside  the  building.  Other  extensive  operations  in 
building  and  repairing  steel  bridges  are  also  illustrated.  It  is 
natural  to  find  that  the  tendency  towards  standardisation,, 
which  is  now  general,  is  having  a  great  influence  on  steel 
constructions. 

Federation  of  Technical  and  Seientifis  Professional  Asso- 
ciations.— .A.  meeting  of  theFederation  of  Technical  A:  Seientific 
.Associations  was  held  in  London  on  the  6th  inst.,  to  which 
kindred  Associations  had  been  invited  to  send  representatives. 
Fourteen  Associations  were  present,  representing  the  interests 
of  about  50,000  professional  officers  and  servants.  The 
meeting  was  presided  over  by  Mr.  A.  C.  J.  Charlier,  the  presi- 
dent of  the  Federation.  The  draft  proposals  for  the  con- 
stitation  of  the  Federation  were'  considered.  It  was  agreed 
that  all  duly  qualified  bodies  as  shall  accept  the  constitution 
and  adhere  to  the  Federation  by  the  date  of  the  next  meeting, 
viz.,  October  18,  1919,  shall  be  considered  original  members 
of  the  Federation.  It  was  also  decided  to  form  Group  Com- 
mittees for  each  profe.ssional  interest  represented  to  advise 
the  Federal  Council.  At  the  conclusion  of  the  meeting  the 
rejsresentatives  of  the  British  Association  of  Chemi.sts 
announced  their  intention  to  join  the  Federation,  and  Mr.  N. 
Wyld  intimated  that  the  Society  of  Technical  Engineers  would 
probably  become  members. 

Electrical  Equipment  of  Textile  Mills.— The  "  Electrical 
World  "  mentions  an  interesting  instance  of  the  tendency 
towards  the  complete  conversion  of  textile  mills  to  electrical 
equipment.  This  mill,  at  Cohoes,  in  the  State  of  New  York, 
started  80  years  ago.  Yet  the  old  motive  power  equiiDment 
remained  .substantially  the  same  until  1911,  when  improved 
water  wheels  were  added,  two  of  them  coupled  to  electric 
generators,  and  a  steam-electiic  auxiliary  was  added  to  help 
in  times  of  low  water.  Four  years  later,  however,  the  Cohoes 
Pon-er  Company  installed  a  30,000  lew.  Jiydro -electric  ])lant, 
and  the  water  wheels  were  then  abandoned,  and  the  whole 
e(piipment  run  from  purchased  power.  Up-to-date  driving 
from  100  H.p.  motors  was  introduced,  and  a  power  factor  of 
8.5  per  cent,  (very  good  for  induction  motors)  was  attained.  It 
is  interesting  to  see  an  old  water-powei  mill  passing  first  to 
electric  drive  in  part,  and  then  taking  the  further  .step  of 
relying  exclusively  on  transmitted  power.  One  by  one  the  old 
mills  that  used  to  cluster  round  water-power?  have  abandoned 
the  older  practice,  and  electric  diive  is  now  becoming  general. 

Effect  of  Pressure  on  the  Intensity  of  Sound  from  Organ 
Pipes.  In  the  '"  Phy;ical  Review  "  Miss  B.  F.  Love  and 
Miss  M.  K.  DaWson  describes  .some  interesting  experiments 
upon  organ  pipes  and  other  wind-blown  instruments,  the  chief 
problem  attacked  being  the  relation  between  the  blowing 
pressure  and  the  intensity  and  pitch  of  the  sound.  The 
mtensities  of  sound  emitted  by  a  tone-variator  and  an  organ 
pipe  Were  measured  by  a  Rayleigh  resonator,  the  blowing 
l)ressure  being  recorded  on  a  water  manometei.  The  experi- 
ments showed  that  the  intensity  of  sound  is  ajjparently  directly 
projjortional  to  the  blowing  jircssure.  It  appears  also  that  the 
])ltch  rises  somewhat  with  increased  pressure,  which  suggests 
the  de.sirabilitv  of  calibrating  such  instruments  for  a  given 
pressure  ard  adhering  to  the  range  of  ])re3sures  decided  upon. 
The  general  results  appear  to  be  in  harmony  with  theoretical 
considerations  and  confirm  the  impression  that  only  a  portion 
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of  the  energ}'  of  the  air  emerges  in  the  form  of  sound,  though 
the  proportion  asefally  employed  is  not  stated.  Such  re- 
searches have  obvious  practical  importance  for  the  design  of 
wind-instruments,  and  there  seems  room  for  much  further 
experiment  on  thesB  lines. 

Representation  of  Colour  in  Lantern  Slides.— Of  all  the 
methods  of  illustrating  lectures  lantern  slides  are  the  most 
Usual  and  popular,  and  for  black  and  white  work  leave  little 
to  be  desired.  The  preparation  of  lantern  slides  in  colour  is, 
however,  difficult.  By  band-painting  one  can  only  secure  the 
crudest  washes,  while  if  natural  colour  photography  is  em- 
ploved  there  are  various  difficulties,  such  as  the  interference 
of  the  grain  with  very  fine  line  n-ork  and  the  loss  in  brilliancy 
through  absorption.  A  method  of  colouring,  described  by 
Mr.  A.  E.  Bawtree  before  the  Physical  Society,  and  summarised 
in  the  most  recent  issue  of  its  '"  Proceedings,"  therefore 
deserves  notice.  It  is  based  on  the  jjroduction  of  the  image 
in  a  ffiie  colloid  film  on  glass,  and  a  range  of  djes  and  mordants 
has  been  selected  by  the  aid  of  which  j^ractically  any  shade  of 
colour  can  be  obtained.  In  addition  images  in  dilierent 
colours  can  be  superimposed,  and  coloured  mosaics  cah  be 
produced  to  illustrate  additive  colours  in  optical  experiments. 
Another  possible  application  of  the  processes  seems  to  possess 
special  interest.  If  a  screen  of  lines  ruled  in  alternate  red 
and  green  of,  say,  250  lines  to  the  square  inch  have  projected 
upon  it  by  means  of  a  lens  an  image  of  a  screen  of  similar 
ruling  but  in  alternate  black  and  white,  the  former  screen  will 
appear  to  change  colour  with  a  very  small  movement  of  the 
latter  of,  say,  1/2.50  in.  Thus  a  small  lateral  movement  can 
be  demonstrated  before  quite  a  large  audience.  It  is  suggested 
that  the  method  would  be  very  useful  in  illustrating  very  small 
pressures  and  elongations,  such  as  the  eiiect  of  hydrostatic 
pressure  or  the  behaviour  of  a  rod  under  tension  or  com- 
pression or  under  the  action  of  heat. 

Eff3Ct  of  Yellow  Light  on  the  Eye.—  There  has  long  existed 
an  impression  that  light  from  the  red  and  yellow  end  of  the 
spectrum  is  more  agreeable  to  the  eye  than  the  blue  and  green 
rays,  or  at  any  rate  that  illuminants  which  are  relatively  rich 
in  the  yellow  and  orange  rays  are  more  agreeable  than  those 
which  have  a  somewhat  greenish  or  blueish  tint.  Thus,  the 
light  of  the  oil  lamp  is  still  preferred  by  some  to  that  of  a  metal 
filament  lamp,  and  the  light  of  the  latter  to  that  of  the  still 
whiter  gas-filled  lamp.  But  hov\'  far  there  is  any  ju.stification 
for  this  impres.?ion,  or  whether  it  is  merely  a  whim  based  on 
preference  for  what  is  familiar,  it  is  hard  to  saj.  It  is  in- 
teresting to  note  that  some  experiments  of  Dr.  Feree  and  Miss 
Eand.  summarised  in  recent  ""  Transactions  "  of  the  American 
Illuminating  Engineering  Society,  rather  sa])port  this  pre- 
feience  for  yellow  light.  Their  experiments  apparently  showed 
that  the  ""  efficienc}  of  the  eye  "  during  a  three-hour  test 
diminished  more  rapidly  with  light  from  the  metal  filament 
lamp  than  when  a  kerosene  oil  lamp  was  used,  the  intensity  of 
illumination  being  the  same  in  both  cases.  More  recent  ex- 
periments on  a  series  of  incandescent  mantles  with  gi'aded  uria 
content  and  yieldin  g  light  of  piog-  essively  warmer  tint  led  to  a 
similar  result.  The  crux  of  such  experiments,  however,  is 
the  method  of  defining  the  "  efficiency  of  the  eye."  The 
methods  iised  by  the  authors  is  based  on  observation  of  the 
ratio  of  time,  daring  which  type  steadily  observed  appears 
respectively  clear  and  blurred,  and  we  imagine  that  the  inter- 
pretation of  this  phenomenon  would  furnish  ground  for  some 
discussion  by  physiologists. 

The  Standardisation  of  Lighting  Methods.— The  ■  Illu- 
minating Engineer  "  comments  upon  the  natural  tendency 
towards  the  standardisation  of  lighting  methods  :  a  tendency 
which  has  been  favoured  in  the  United  States  by  the  develop- 
ment of  '"  codes  "  of  lighting  in  New  York,  New  Jersey,  Penn- 
sylvania and  elsewhere.  For  such  work  we  agree  that  there  is 
much  to  be  said  for  standardisation.  It  is,  for  example,  help- 
ful to  be  able  to  predict  the  illumination  which  can  be  antici- 
pated with  a  certain  arrangement  of  lamps,  equipped  with  a 
standard  type  of  refiectop,  but  the  accuracy  of  such  deter- 
minations is,  of  course,  dependent  upon  close  adherence  by  the 
manufacturers    to    the    staiulards    proposed.     Attention    has 


been  drawn,  for  example,  to  the  variations  in  polar  curves 
caused  by  difierences  in  the  relative  jwsition  of  lamp  filament 
and  reflector.  As  the  lighting  expert,  in  all  his  calculations, 
primarily  rests  his  assumptions  on  the  polar  curve,  it  i.«  vital 
that  this  should  be  trustworthy.  For  industrial  work  stan 
dardisation  has,  perhaps,  as  good  a  chance  as  any.  We  think, 
however,  that  it  should  be  recognised  that  standards  of  illu- 
mination for  diSerent  operations  are  necessarily  subject  to 
revision.  While  illumination  photometry  ha.s  vielded  much 
usefid  information  on  this  point  we  are  hardlv  as  vet  in  a  posi- 
tion to  lay  down  hard  and  fast  standards.  Recent  experience 
gives  indications  that  an  increase  in  illumination  may  lead  to 
improvements  in  output,  even  when  carried  far  beyond  cus- 
tomary values.  There  is,  in  fact,  a  tendency  for  such  stan- 
dards to  be  contiimally  raised  as  efficiency  and  economy  in 
lighting  improve,  and  experience  seems  to  show  that  hitherto 
values  have  been  controlled  more  by  considerations  of  economy 
than  by  a  final  judgment  of  the  amount  of  illumination  really 
needed  by  the  work.  Hence  the  need  for  revision  from  time 
to  time. 

Absolute  Measurement  of  Sound.— This  fascinating  pro- 
blem has  received  a  considerable  amount  of  attention  from 
various  workers  in  the  United  States,  and  the  accoimt  of  the 
researches  of  Mr.  A.  G.  Webster,  summarised  in  a  recent  issue 
of  the  ■'  Proceedings  "  of  the  American  Institute  of  Electrical 
Engineers,  certainly  adds  to  our  knowledge  of  the  subject. 
The  problem  resolves  itself  into  two  :  The  pro\'1sion  of  a 
standard  source  of  sound  (the  '"  phone  ")  and  of  an  apparatus 
for  satisfactorily  measuring  its  inteuoity  (the  '■  Phonometer  "). 
The  author  explains  how  his  standard  source  was  constructed 
with  a  tunable  diaphragm,  the  tone  being  adjusted  by  altering 
the  volume  resonator  and  the  tension  of  the  attaching  wires. 
The  material  for  the  membrane  in  phone  and  phonometer 
received  much  study.  Paper  is  unsatisfactory,  because  of  lack 
of  permanence  ;  with  metal  the  tension  is  unduly  altered  by 
thermal  expansion  ;  and  with  thin  glass  temperature  also 
aiiected  the  pitch.  Mica  seems  to  have  given  the  best  results. 
It  is  interesting  to  note  that  quartz  is  the  substance  recom- 
mended for  tuning  forks.  The  operation  of  a  diaphragm 
depends  on  its  mass,  stiSness  and  damising,  and  the  latter,  in 
partirular,  was  subjected  to  exhaustive  experimiMit,  and  was 
ultimately  vastly  reduced.  In  the  earl\  experiment*  observa- 
tions were  made  on  paper  diaphragms  with  a  glass  plane  mirror 
attached,  and  the  fringes  of  Ne^vton"s  rings  produced  by  contact 
with  a  lens  were  observed.  Ultimately  the  Michelson  interfero- 
meter was  substituted,  thus  avoiding  the  inconvenient  lens. 
The  lateral  displacement  was  observed  through  the  objective 
of  a  telescope  attached  to  a  tuning  fork.  The  de\ice  thus 
ajipears  highly  complicated  ;  but  the  author  appears  to  have 
reached  his  aim  of  expressing  results  absolutely  in  terms  of 
amplitude  of  ])ressure  variation  measured  in  dynes  per  square 
centimetre,  and  of  e.xpressing  sound  output  directly  in  watts. 
One  curious  com])lexity  met  with  in  sound  measurements  is 
the  fact  that  there  is  invariably  some  degree  of  reflection  from 
surrounding  objects.  Thus,  it  is  stated  that  in  some  experi- 
ments the  coefficient  of  reflection  for  giass  and  gravel  surfaces 
rttr;iiiied  9.5  per  cent.  The  whole  question  is  of  great  scientific 
intcii'st.  and  its  practical  beaiing  has  alreadv  been  demon- 
started  by  experiments  on  fog  sirens,  &c. 


Arrangements  for  the  Week. 

FRIDAY,  Sept.  19th  (to  day). 

Ikon  ANn  .Steel  Institute. 
10  a.m.  Papers  to  be  read  on  "  S,\iithctic  C.ist  Iron,"  by  Mr.  C.  A. 
Keller  ;  "  The  Fluxing  Action  of  Iron  Oxides  on  Acid  Furnace 
Structures,"  by  Mr.  J.  H.  Wliiteley  anil  Mi.  A.  F.  Halliraond  ; 
and  "  On  the  Woody  Structure  of  the  Fraetuiv.^  of  Transverse 
Test  Pieces  from  Special  Steels,"  by  Mr.  J.  J.  Cohade. 
2.30  p.m.  Papers  to  be  read:  "  Xickel-Chrdmo  Forcings,"  by 
Messrs.  J.  H.  Andi-ew.  J.  N.  Greenwi>od  and  G.  W.  Green  ; 
"  Brittleness  in  Nickel-Chrome  and  other  Steels."  by  Jlr.  F. 
Rogers :  "  Temper  Brittlenes.s  of  Xickel-t'hrome  Steel."  by  Mr. 
R.  H.  Givaves  :  '•  Exporinients  with  Xiokel-Steels."  by  Mr.  N. 
Hudson:  and  "On  (he  Cause  of  Trnversibilitv  in  Xickel- 
Stoels."  bv  Mr.  K.  Honda  nn.l  Mr.  H.  T.ikau'i. 
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The  Three-Elecirode  Thermionic  Valve  as  an 
Alternating  Current  Generator.* 


C.    L.    FORTESCl'K. 


I.     iNTRODl'CToRy. 

This  Paper  deals  mainly  with  work  done  during  the  war  iii  the 
W  T  Department  of  H..M.  Signal  School,  at  Portsmouth,  which 
constitutes  the  instructional  and  experimental  centre  for  all  matters 
portainmg  to  Xaval  Wireless  Telegraphy.  The  Paper  has  been 
prcpai-cd  in  collaboration  with  the  Superintendent  of  Signal  Schools 
and  his  statf,  has  been  submitted  to  the  Admiralty,  and  is  now  pub- 
lished with  the  Board's  approval. 

Thermionic  waves  were  used  in  the  Xaval  Service  for  the  genera- 
tion of  high-frequency  currents  of  small  amplitude  for  reception  by 
the  "■  heterodyne,"  or  beat  method  in  1914.  De  Forest's  "'  audion  " 
valves  were  used,  and  the  circuits  were  made  up  from  existing  Xaval 
Sen-ice  apparatus.  Later  sets  used  for  the  same  purpose  were  made 
by  the  Marconi  Company,  the  valves  employed  being  those  designed 
by  Capt.  H.  J.  Round.  In  both  cases  the  maximum  high-frequency 
current  was  in  the  neighbourhood  of  50  milliamperes. 

During  the  spring  of  1915  experinieuls  «ere  carried  out  with  a 
transmitting  valve  of  Capt.  Round's  design.  This  valve  was  of  the 
same  general  construction  as  those  used  with  the  small  heterodpie 
sets.  The  filament  consisted  of  a  fine  platinum  wire  coated  with 
lime  ;  the  grid  h  as  made  of  nickel  wire  gauze  ;  and  a  nickel  positive 
electrode  was  supported  by  its  natural  springyness  against  the  glass 
walls  of  the  tube.  The  vacuum  was  not  high  and  no  appreciable 
bombardment  of  the  electrodes  was  carried  out  during  the  exhausting 
process  ;  this  being  impossible  owing  to  the  large  positive  electrode 
being  in  contact  with  the  glass  walls  of  the  tube.  With  this  tube  a 
high-frequency  power  of  from  40  to  50  watts  could  be  obtained. 
Experiments  under  actual  signalling  conditions  were  carried  out, 
and  some  surprisingly  long  ranges  were  obtained.  On  one  occasion 
one  of  H.M.  Destroyers  received  comfortably  readable  signals  when 
ojf  the  coast  of  Xorthumberland,  and  when  the  high-frequency 
current  in  the  aerial  in  H.M.  "  Vernon  "  at  Portsmouth  was  only 
0-6  amperes. 

Considerable  difficulties  were,  however,  experienced  on  account 
of  the  lack  of  proj)er  heat  treatment  of  the  valve  in  the  course  of 
the  e.ichaustion,  and  the  valves  were  not  regarded  as  being  suffi- 
ciently reliable  to  enable  them  to  be  used  in  ship  installations. 

\t  about  this  time  the  French  too  were  experimenting  with  valve 
transmission,  witli  a  view  to  the  development  of  wireless  telephony. 

Towards  the  end  of  1915  some  transmittmg  valves  of  the  "  Os- 
ciilion  "  tj'pe  were  obtained  from  America  by  the  Admiralty.  These 
valves  were  exhausted  to  a  higher  degree  than  the  Marconi  valves 
and  gave  correspondingly  better  results.  But  the  \inccrtainty  of 
the  supply  and  the  still  far  from  perfect  results  obtair.ed  made  it 
evident  that  the  requirements  of  a  Xaval  W/T  set  usmg  transmitting 
valves  could  not  yet  be  met. 

In  the  spring  of  1916  a  "  Pliotron  "  valve,  made  by  the  American 
Goneral  Electric  Company,  was  purchased  by  the  Admiralty  for 
experimental  work.  This  valve,  which  was  similar  in  construction 
to  those  described  in  the  ''  General  Electric  Review,"  of  May.  1913, 
and  September,  1916,  had  been  very  thoroughly  exhaused.  Itwas 
normally  worked  with  the  tungsten  positive  electrode  at  a  bright 
red,  or  even  yellow  heat,  and  but  for  one  small  defect  was  probably 
the  equal  of  any  valve  made  up  to  the  end  of  1918.  High-frequency 
c  irrents  of  from  8  to  10  amperes  were  obtained  in  an  aerial  of  about 
5  ohms  resi.stance,  anil  with  only  about  2,000  volts  available  for  the 
supply  to  the  jjositive  electrode.  Had  a  higher  voltage  supply  been 
available  there  is  little  doubt  but  that  the  high-frequency  power 
generated  could  have  Ijeen  doubled. 

On  the  only  trial  carried  out  for  maximum  range  under 
signalling  conditions,  communication  was  established  between 
H.M.S.  '■  Vernon "  at  Portsmouth  and  H.M.  W/T  Station  at 
Gibraltar.  This  was  in  June,  1910,  and  at  the  time  was  second  in 
range  obtametl  with  an  o.scillating  valve  onlj'  to  the  famous  wireless 
tciophone  trial  between  Arlington,  U.S.A.,  and  the  Killd  Tower. 
•  It  was  resognised  that  although  the  Pliotron  valves  as  then 
developed  could  not  be  manufactured  on  a  scale  sufficiently  large 
to  meet  naval  requirements  ;  the  elements  of  successful  develop- 
ment were  present  and  exhaustive  trials  and  exjxjriments  were 
continued  by  the  experimental  W/T  .staff  of  H.M.S.  "  Vernon." 
Tne  results  of  these  experiments  together  with  the  information 
already  published  in  the  technical  and  scientilic  journals  (principally 
.\merican)  enabled  a  fairly  complete  theorj'  of  the  action  of  both  the 
circuits  and  the  transmitting  valves  to  be  worked  out.     This  theory 

has  formed  the  basis  of  all  the  subsequent  designs. 

*  Paper  read  before  the  British  Association. 


Early  in  1917  the  Hrst  attempts  were  made  to  manufacture  trans- 
mitting valves  in  this  countrv  to  meet  naval  requirements.  This 
attempt  was  undertaken  by  the  General  Electric  Company  at  their 
lamp  works  at  Hammersmith,  in  collaboration  with  the  naval  ex- 
perimental W/T  staff. 

Previous  to  this,  although  the  advantages  of  valve  transmission 
were  fully  realised,  there  had  been  no  demand  for  additional  Unes 
of  communication,  the  requirements  of  which  could  not  be  met  by 
the  existing  arc  or  spark  installations  ;  nor  was  there  any  demand 
for  the  replacement  of  the  latter  by  valve  transmitters.  Conse- 
quently, although  the  necessary  conditions  were  investigated  as 
fully  as  possible,  no  earlier  steps  were  taken  to  start  British  fimis 
on  the  manufacture  of  the  larger  valves,  their  staffs  being  already 
fully  engaged  on  war  work. 

By  a  fortunate  coincidence,  however,  the  construction  of  these 
valves  just  preceded  an  urgent  demand  from  the  Grand  Fleet  for  a 
valve  transmitting  set.  The  designs  were  worked  out  and  eight  sets 
were  put  in  hand  in  the  W  T  workshops  in  H.M.S.  "  Vernon."  The 
first  two  of  the  sets  were  dispatched  to  the  Grant  Fleet  on  the  night 
of  Good  Friday,  1917,  within  six  Aveeks  of  the  demand  for  the  sets 
arising.  Some  two  months  elapsed  durmg  which  lengthy  trials  were 
carried  out.  On  the  strength  of  these  trials  it  was  decided  to  fit 
similar  sets  in  a  considerable  number  of  ships.  Contracts  were 
placed  with  various  in.strument-making  firms,  and  within  one  month 
the  first  of  these  sets  was  on  its  way  Xorth,  not  complete  in 
everj'  detail  certamly,  but  sufficiently  complete  for  satisfactory 
service. 

Jleanwhile,  numerous  experiments  were  conducted  by  the  W/T 
stafi  of  the  Admiral  Commanding  Reserves  with  Marconi  valves 
installed  in  W/T  stations  located  round  the  coast  of  the  British  Isles. 
These  experiments  gave  useful  mformation  and  showed  that  results 
could  be  obtamed  even  with  valves  that  were  only  partially  ex- 
hausted. In  particular  they  demonstrated  the  advantage  of 
working  with  high  voltages  for  the  supply  to  the  positive  electrode. 

The  success  of  the  first  valve  transmitting  sets  in  the  Grand  Fleet 
led  quickly  to  the  demand  for  other  sets  of  greater  power.  In  the 
autumn  of  1917  a  larger  set  was  designed  to  work  from  the  power 
suppi}'  of  existing  spark  apparatus.  The  trials  of  this  set  were 
carried  out  during  the  winter  of  1917-1918,  the  details  of  the  design 
being  finished  early  in  1918.  The  apiJaratus  was  being  fitte  in 
ships  as  it  became  available  throughout  the  whole  of  the  summer  of 
last  year.  To  a  great  measure  the  success  of  this  set  was  due  to  the 
type  of  aerial  tuning  inductance  employed.  This  coil  was  designed 
by  the  W/T  staff  at  Portsmouth  primarily  for  use  with  Poulsen  are 
sets.  The  work  previously  carried  out  by  this  staff  in  connection 
with  the  design  of  inductances  may  be  said,  in  fact,  to  have  con- 
tributed more  to  the  success  of  the  valve  sets  than  any  other  smgle 
item  except,  perhaps,  the  design  of  the  valves  themselves. 

Whilst  the  parts  of  this  more  powerful  set  were  being  manufac- 
tured, yet  higher  power  sets  were  being  experimented  with  for  use 
on  board  ship  and  in  the  Admiralty  Shore  Stations.  Outputs  and 
ranges  almost  equal  to  those  of  the  smaller  Poulsen  arc?  were  ob- 
tained, and  the  many  advantages  of  the  valve  transmitter  pomted 
to  the  certainty  of  it  replacing  the  arc  in  the  nearfutureior  all  pur- 
])oses  except  in  the  very  highest  powered  land  stations. 

Valve-transmitting  sets  also  had  their  application  in  the  other 
Services — the  Army  and  the  Air  Force.  The  direction  and  the 
nature  of  these  applications  have  already  been  described  by  t!olor.el 
Cusins,  R.E.,  and  by  Major  Krskine-Murray  before  the  Wireless 
Section  of  the  Institute  of  Electrical  Engineers. 

A  similar  development  was,  of  course,  also  taking  jjlaee  in  France 
and  in  America.  Valves  of  very  considerable  pouer  were  being 
experimented  with  in  France  in  1917  under  the  direction  of  General 
Ferric.  In  America  the  development  was  more  in  the  direction  of 
qiumtity  j)roduction  of  relatively  small  power  tubes  for  short  range 
telegraphy  and  telephony  work. 

Wireless  telegraphy  and  telej)hony  do  not  constitute  the  only 
spheres  of  utility  of  the  three-electrode  valve  as  an  alten^ating- 
current  generator.  For  laboratory  and  testing  purposes  it  is  rapidly 
taking  the  place  of  all  other  sources  of  alternatuig  current  where 
frequencies  above  about  200  cycles  per  second  an3  re.(uired. 

The  successful  application  of  the  valve  transmitters  to  naval 
wireless  was  largely  due  to  the  valuable  assistance  of  the  following 
permanent  and  temix)raiy  members  o5  the  Xaval  Experimental 
W/T  staff,  viz.,  Messrs.  W.  A.  Appleton,  B.  S.  Gossling,  H.  A.  Madge  , 
H.  Morris- Airey  and  C.  M.  Sleeman      of  Capt.  J.  A.  Slee,  C.B.E.  , 
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E.X.,  fonnerly  on  the  staff  of  the  Admiral  Commanding  Coastguard 
and  Reserves  ;  of  Capt.  H.  J.  Round,  M.C.,  formerly  attached  to 
Army  Signals,  and  of  Dr.  G.  B.  Biyan,  the  Assistant  Professor  of 
Physics,  R.N. .College,  Greenwich. 

2.  The  Action  op  the  Thkee-Electrode  Valve  as  an  Alter- 
NATiNG  Current  Generator. 

The  conditions  necessary  for  a  three-electrode  valve  to  act  as  a 
generator  of  alternating  currents  have  been  investigated  by  others 
besides  the  workers  at  H.M.  Signal  School.  Portsmouth,  notably, 
Hazeltine*  in  the  "  Proc."  Inst.  Radio  Engineers,  has  given  a  very 
complete  investigation  of  the  requirements.  VaUaurit  has  also 
worked  out  the  critical  condition  for  a  few  particular  cases.  Re- 
cently. Eccles  has  shown  before  the  .Physical  Society  of  London, 
a  method  of  investigating  the  problem  by  a  graphical  method. 

In  the  great  majorit.y  of  cases  the  valve  is  used  in  conjunction 
with  an  inductance  and  a  capacity.  In  an  electrical  sj-stem,  in- 
ductance plays  the  same  part  as  uiertia  in  a  mechanical  system. 
Capacity,  on  the  other  hand,  is  the  analogue  of  the  springyness  or 
elasticity  of  a  spiral  spring  or  similar  structure.  A  heavy  weight 
suspended  from  a  spring  has  properties  closely  analogous  to  a  eom- 
bmation  of  an  inductance  and  a  condenser  in  an  electrical  circuit. 
A  still  closer  analogy  is  that  showxi  in  Fig.  1. 

The  figure  represents  a  spring  controlled  piston  capable  of  moving 
in  a  cylinder.  The  two  sides  of  the  cylinder  are  connected  together 
by  a  considerable  length  of  large  diameter  piping,  and  the  whole 
system  is  full  of  water.  Normally  the  two  springs  55  maintain  the 
piston  in  a  central  position.  But  as  sho\\^l  in  the  figure  the  piston 
is  displaced  from  its  nonual  position  and  is  held  there  by  means  of 
the  catch  Z.  If  now  Z  is  withdrawni  the  springs  will  tend  to  return 
the  piston  to  the  mid  position.  The  piston  «ill  not  take  up  this 
position  instantaneously,  however,  because  it  has  weight  and  there- 


fore, inertia.  But  more  important  at  the  moment,  the  piston  cannot 
reach  the  normal  position  except  by  moving  a  considerable  quantity 
of  water  roimd  through  the  piping  from  one  side  of  the  cylinder  to 
the  other.  This  water  also  has  mertia.  The  actual  result  is  that 
on  the  withdrawal  of  the  catch  Z,  the  piston  starts  movmg  towards 
the  mid-position  under  the  force  exerled  by  the  springs.  The  rate 
of  movement  of  the  piston  and  the  water  will  gradually  increase  (so 
long  as  the  pipes  are  of  large  diameter  and  give  rise  to  relatively 
little  friction),  and  when  at  last  the  piston  does  reach  its  normal 
mid-position,  it  and  all  the  water  hi  the  pipes  may  have  attained  to 
quite  a  high  speed.  As  a  result  of  this  velocity  the  mertia  comes 
into  play  again  and  both  water  and  piston  overshoot  the  mid-position, 
coming  to  rest  at  a  point  considerably  to  the  left  of  the  centre  in 
Fig.  1.  The  process  is  then  revereed.  The  jiiston  mo\es  back  to 
the  right,  over-runs  the  mid-position,  finally  commg  to  rest  again 
somewhere  near  the  position  from  which  it  was  originally  released 
by  the  withdrawal  of  the  catch  Z. 

This  process  of  oscillating  to  and  fro  may  go  on  several  times  before 
the  piston  and  the  water  ultimately  come  to  rest  Each  successive 
■excursion  to  the  left  or  right  ■v\ill  be  less  than  the  precedmg  one, 
■owing  to  the  friction  of  the  piston  in  the  cylinder  and  of  the  water 
in  the  pipes.  .i         v  .bj- 

The  time  required  for  the  piston  to  make  one  excursion  out  to  the 
left  and  to  return  agam  to  rest  on  the  right  will  depend  upon  two 
things,  viz.  : — 

•  (n)  The  quantity  of  water  which  has  to  be  transferred  from  one  side 
of  the  piston  to  the  other  for  a  given  restoring  force  from  the  springs. 

{h)  The  inertia  effect  of  the  water  in  the  pipe  ;  which  is  dependent 
upon  the  length  of  the  pipe  and  the  velocity  of  the  water  in  the  pipe 
relative  to  the  velocity  of  the  piston. 

*  ••  Proc."  Inst.  Radio  Engineers.  April.  1918. 

t  "L"  Elettrotecknica,'    Jan.  2.'ith  and  Feb.  5th.  1917. 


An  increase  of  either  of  these  two  factors  will  delay  the  move- 
ments of  the  piston. 

The  time  required  for  the  piston  to  move  from  a  position  of  rest 
on  the  right,  out  to  the  left  and  back  again  to  the  right  is,  however, 
independent  of  the  distance  moved  to  the  right  and  left.  With  the 
greater  amplitudes  the  springs  are  more  compressed  and  so  exert 
correspondingly  greater  forces.  These  forces  give  correspondingly 
greater  accelerations  to  the  water  with  the  result  tliat  the  time 
required  for  one  cycle  is  the  same  for  the  large  amplitude  as  for  the 
small  one.  This  interval  of  time  is  known  as  the  "  Natural  Period  " 
of  the  system.  The  period  will  differ  with  different  systems,  being 
greater  with  large  diameter  pistons  and  weak  springs  and  with  long 
connecting  pipes. 

Hydraulic  engineers  will  realise  that  it  would  be  diiHcult  to  con- 
struct a  piece  of  apparatus  of  this  kind  in  such  a  «ay  that  it  would 
make  more  than  a  very  few  oscOlations.  This  fact,  however,  is  not 
relevant  to  the  use  of  the  model  as  an  illustration  of  the  action  of  the 
inductance  capacity  electrical  circuit. 

An  electrical  condenser  consists  of  a  number  of  flat  conductive 
plates  separated  from  one  another  by  thin  layers  of  non-conducting 
material.  Some  condensers  are  "  fixed,"  i.e.,  are  arranged  so  that 
the  number  of  plates  and  the  thickness  of  the  insulating  medium 
between  them  is  always  the  same.  The.se  condensers  have  a  con- 
stant capacity  for  storing  up  electrical  charge.  Other  condensers, 
again,  are  constructed  so  that  the  number  of  plates  in  use,  or  their 
distance  apart,  or  both,  can  be  Varied.  Such  condensers  have  variable 
capacity  for  storing  up  electric  charge.  The  conducting  plates  are 
usualty  of  copper  or  zinc,  or  alloys  of  these  metals.  The  thin  layer 
of  insulating  material  may  consist  of  glass  orebonite,or  mica  or  air. 
An  inductance  consists  of  a  conducting  wire  woimd  up  into  a 
spiral  of  a  large  number  of  turns,  along  which  a  current  of  electricity 
can  be  passed. 

An  inductance  L  connected  up  to  a  condenser  C  is  showni  dia- 
grammatically  in  Fig.  2. 

Such  an  arrangement  has  electrical  properties  analogous  to  the 
mechanical  properties  of  the  model  shown  in  Fig.  1.  The  switch  1' 
corresponds  to  the  catch  Z  of  Fig.  1.  If  this  switch  Y  is  open,  there 
are  various  means  by  which  a  charge  of  electricity  can  be  given  to 
the  condenser  C.  Tliis  corresponds  to  displacing  the  piston  of  Fig.  1 
to  the  right  and  holding  it  there  by  the  catch  Z.  The  stationary- 
charge  in  the  condenser  consists  of  an  excess  of  electrons  on  one 
plate  of  the  condenser,  usually  known  as  the  negative  plate. 

If  the  switch  1'  is  closed  the  condenser  discharges  through  the 
circuit  of  the  inductance.  This  discharge  takes  the  form  of  a  stream 
of  the  excess  electrons  from  the  one  plate  of  the  condenser  to  the 
other.  The  inductance  acts  to  this  stream  of  electrons  exactly  as 
the  inertia  of  the  water  affects  the  movement  of  the  piston  in  Fig.  1. 
The  starting  up  of  the  stream  is  delayed,  and  then  when  neutral 
conditions  are  realised,  the  stream  of  electrons  over-runs  and  the 
condenser  is  charged  up  in  the  reverse  direction.  Ultimately,  the 
electrons  are  all  brought  to  rest  with  the  condenser  charged  oppo- 
sitely to  the  initial  charge.  The  process  then  reverees  itself,  and 
may  be  repeated  many  times,  just  as  in  the  case  of  the  mechanical 
model  of  Fig.  1. 

This  electrical  circuit  has  also  a  natural  period,  i.e.,  a  definite 
time  is  required  for  a  surge  of  the  electrons  from  one  plate  to  the 
other,  and  back  again.  Increasing  either  the  capacity  of  the  con- 
denser or  the  inductance  of  the  circuit,  or  both,  will  cause  a  corre- 
sponding increase  m  the  length  of  the  natui-al  period.  As  in  the 
mechanical  model  the  period  is  independent  of  the  magnitude  of  the 
stream  of  electrons  surging  to  and  fro. 

There  are,  however,  two  difTerencos  between  the  mechanical  and 
electrical  cases,  more  of  a  numerical  nature  t  han  of  prmciples  involved. 
In  the  rti-st  case  there  is  no  dithculty  whatever  in  constructing 
capacities  and  condenses  so  that  as  many  as  20  or  more  complete 
oscillations  are  gone  through  before  the  amplitude  falls  to,  say,  1  10th 
of  the  original  value.  Then,  secondly,  the  whole  scale  of  time  is 
different  for  the  two  cases.  The  electrons  are  so  small  and  nimble 
as  compared  to  the  ponderous  molecules  of  water  that  their  rates  of 
movement  are  ver\'  much  greater.  Where  with  the  mwhanical 
model  it  would  be  expected  that  the  piston  woiUd  move  to  and  fro 
at  the  rate  of  one  complete  oscillation  in  somethmg  of  the  order  of 
a  few  seconils,  the  oscillations  in  the  electrical  case  may  take  place 
in  a  similar  number  of  niillionths  of  a  second.  It  is,  m  fact,  incon- 
venient with  the  electrical  arrangement  to  provide  for  oscillations 
at  a  rate  of  less  than  100  a  second. 

The  movements  to  and  fro  of  the  piston  of  Fig.  1  do  not  constitute 
an  analogy  to  an  alternating  current.  They  only  go  on  for  a  few 
oscillations  and  then  the  piston  comes  to  ivst  for  good.  These 
movements  are  analogous  to  what  is  known  as  a  ""  damped  oscilla- 
tion ""  in  the  electrical  circuit. 

(To  he.  conliiived.) 
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Lar^e  Powder  Transformers.* 

By    A.    Ci.    KLLIS    and    J.    L.    THOMPSON. 

(ContihW'd  from  p.278  J 

Summary. — The  authors  first  refer  to  the  progress  towards  incrt-ased  size  of  modem  stations  generating  units  and  transformers, 
and  the  tendency  to  higher  pressures.  Limiting  sizes  of  transformers  as  effected  by  handling  and  cooling  are  discussed,  and  prices 
l)cr  kilovolt-anipcre  in  relation  to  output,  voltage  and  cooling  are  presented.  Tlie  condition  affecting  choice  of  types  and  relative  ad- 
vantagesof  shell  and  core  transformers  are  next  dealtwith.  Subsequcntly.safctyfactors.transformersfor  intcrlink'ingand  the  operation 
and  care  of  transformers  (switching  in  and  out,  drj'ing  out,  &c.)  receive  attention.       The    final  section  of  the  Paper  discusses  the 

influence  of  war  conditions. 


8.  Safety  Factors. 

1.  Electrical  Safety  Factors. — The  safety  factor  of  the  iiLsulation 
on  the  windings  is  an  indeterminate  quantity  in  such  portions  as 
may  be  subjected  to  uncontrollable  electrical  strains.  The  greater 
j>art  of  the  winding  is  not  subjected  to  such  conditions,  and  here  the 
safety  factor  may  be  approximately  determined. 

In  the  foniier  case,  so  far  as  can  be  predetermined  from  experience, 
an  ample  safety  factor  is  provided  for,  by  means  of  reinforcement 
of  the  insulation  between  turns.  For  normal  conditions  where  the 
factors  are  pre-determinable  the  following  data  are  of  interest : — 

Insulation  Between  Tvrns. — Table  I.  gives  representative  values 
of  the  average  voltage  per  turn  for  core  and  shell-type  transformers. 
The  figures  relate  to  .jd-period  designs,  and  vary  roughly  in  propor- 
tion to  the  frequency.  The  actual  insulation  used  on  conductors 
(apart  from  the  specially  reinforced  turns)  is  generally  of  such 
material  and  thicknesses  as  will  withstand  for  mechanical  and  elec- 
trical reasons,  the  breakdown  voltages  between  adjacent  turns 
given  in  Table  II. 

Table  II.  —  Voltage  and  Safety  Factor  Between  Adjacent  Turns. 


Normal  volts 
per  turn. 


Approximate 

breakdown 

voltage 

between  turns. 


5-10 
10-25 
25-60 


4,500 
7,000 
10.000 


Operating 
safety 
factor. 


900-450 
700-280 
400-166 


Factory  safety 
factor  for  over- 
potential  test 
voltage =2  x 
normal  voltage. 


450-225 
350-140 
200-83 


The  average  operating  safety  factor  (based  on  the  normal  working 
voltage)  is  thus  from  166  to  000. 

Usually  transfo liners  are  submitted  to  an  over  potential  test  of 
2  to  2i  times  normal  voltage  for  a  period  of  one  minute.  Hence  the 
factory  safety  factor  (based  on  the  test  voltage)  is  of  the  order  83  to 
450. 

Table  III. —  VoUage  and  Safety  Factor  Between  Coil  Sections. 


Approximate     j 

Factory  safety 

Normal  volts 

breakdown 

Operating 

factor  for  over- 

between  coil 

voltage 

safety 

potential  test 

sections. 

between  coil 

factor. 

voltage  =2  X 

sections 

normal  voltage. 

.500 

20,000 

40-0 

20-0 

1,000 

35.000 

350 

17-5 

3.000 

45,000 

15-0 

7-5 

6,(H)0 

.TO,<K>U 

9-2 

4-6 

12,000 

70,000 

5-8 

2-9 

Insulation  Between  Coil  Sections. — It  is  possible  to  insulate  up  to 
almost  any  voltage  between  coil  sections  by  means  of  solid  insulation, 
but  this  method  has  its  limitations.  In  coils  of  radial  depth  greater 
than  about  J  in.  to  1  in.  experience  .shows  that  it  is  difficult  to  get 
rid  of  the  heat  and  maintain  uniform  temperature  in  the  winding  if 
the  conductors  and  insulation  form  a  solid  congested  mass.  It 
becomes  necessary  to  introduce  ventilating  ducts  for  the  cooling 
medium  to  circulate. 

■Similar  considerations  to  the  above  lead  to  the  data  given  in 
Table  III.  for  the  safety  factor  between  adjac^ent  coil  sections. 

l.V.SCXATION   BETWEEN  HiGH-TE.VSIO.N   AND   LOW-TENSION  WlNDISCS 
AND  BETWEEN  WlN[)IN(i.S  AND  FraME. 

Table  IV'.  shows  the  average  breakdown  voltage  for  the  insulation 
usually  employed  between  high-ten.«ion  and  low-tension  windings 
and  between  wandings  and  frame. 

Similar  data  for  insulation  between  windings  and  the  inside  sur- 
face of  the  tank  give  a  safety  factor  to  earth  through  the  coil  of  from 
5  to  3  for  the  oiwrating  safety  factor,  and  2K  to  IJ  for  the  factorv' 
safety  factor,  ba.sed  on  a  disniptive  strength  of  dry  oil  of  15,00(1  volts 
between  needle  points  \  in.  apart  at  I.5°C. 

*  Abstract  of  a  Paper  read  before  the  Institution  of  Electrical  Engi- 
neers, 


Table  IV. 


Working 

Approximate 

Operating 

Test 

Factory 

pressure. 

breakdown 

safety 

pressure. 

safety 

kv. 

pressure,  kv. 

factor. 

kv.* 

factor. 

22 

40 

18-20 

5-4 

7-40 

m 

60 

910 

14-2 

4-25 

11 

SO 

7-25 

230 

3-50 

22 

110 

5-00 

45-0 

2-45 

33 

140 

4-25 

47-0 

210 

55 

200 

3-65 

111-0 

1-80 

Terminals. — The  creeping  distance  over  the  surface  of  porcelain 
tormina!  insulators  should  be  so  proportioned  as  to  allow  an  opera- 
ting safety  factor  of  about  3  and  a  factoiy  safety  factor  of  about  li  ; 
that  is,  the  flash-over  voltage  of  such  insulators  should  be  about 
three  times  the  working  voltage,  or  H  times  the  test  voltage  of  the 
transformers. 

If  some  of  the  above  values  appear  to  allow  a  large  margin  of  safety,, 
it  must  be  remembered  that  there  is  a  possibility  of  the  safety  factor 
becoming  considerably  reduced  after  some  time  in  operation.  Safety 
factors  allowed  for  oil  and  terminal  insulators  are  much  lower  than 
for  the  other  insulation  in  the  transformer,  since  any  deterioration 
can  here  be  readily  detected  and  remedied  at  the  periodic  inspection. 

2.  Mechanical  Safety  Fa^^tors. — The  mechanical  parts  of  a  trans- 
former subjected  to  stresses  from  the  windings  are  proportioned 
for  the  usual  safety  factors  employed  in  machine  design,  figured 
on  the  maximum  possible  stresses  which  may  occur.  The  same 
applies  to  parts  subjected  to  stress  during  lifting,  handling  and 
transport. 

3.  Thermal  Safety  Factors. — In  well-designed  transformers  the 
maximum  temperature  occurring  at  anj-  point  on  the  winding  should 
not  exceed  the  average  temperature  in  the  windings  by  more  than 
about  5'C.  Where  the  windings  are  not  well-ventilated  or  heavy 
sections  are  employed  this  excess  may  reach  15°C.  or  even  more. 

Taljle  V.  gives  the  maximum  permissible  temperatures  according 
to  the  B.E.S.A.  Report  and  the  possible  maximum  hot-spot  tem- 
peratures encountered. 


Table  V.- 


-Maximum  Temperatures  for  Insulating  Materiah  in 
Transformers. 


B.E.S.A.  permis- 
sible max.  temp. 
[  (50  deg.  rating  on 
air  temp.  40°C.) 


Cotton,  silk,  paper  and  similar  mate- 
rials  

Asbestos,  mica  and  similar  materials. 
Oil 


hot-spot 
temperature. 


110 
140 
90 


9.  Interlinking  of  Stations. 


Recent  developments  in  the  interlinkmg  of  power  systems  arising 
from  questions  of  supply  economics  have  given  rise  to  conditions 
demanding  special  consideration. 

The  service  conditions  differ  from  those  of  ordinary  sub-station 
step-down  transformers. 

1.  Both  primary  and  secondary  voltages  arc  usually  liigh  and  the 
interlinking  transformers  must  be  insidated  accordingly. 

2.  Special  means  of  voltage  adjustnu-nts  arc  rc(|iured  to  compen- 
sate for  the  voltage  drop  in  the  lines,  as  the  loml  may  he  transferred 
either  way,  transferring  the  voltage  drop  frimi  one  side  to  the  other. 

3.  The  minimum  size  of  transformer  is  detcrmmed  by  the  size 
of  the  stations  and  the  synchronising  power  necessary  to  keep  them 
in  step, 

4.  The  transformers  must  be  of  specially  robust  construction,  as 
they  operate  with  a  large  amount  of  power  on  both  primary  and 
secondary  sides. 

*  B.E.S.A.  standard  test,  voltage  =  1,000  volts  -f  2  X  normal 
voltage  (see  Report  No.  72  of  1917,  par.  82). 
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Regarding  (2),  the  usual  means  of  obtaining  the  requisite  regula- 
tion consist  either  of  tappings  on  either  or  both  sides  of  the  trans- 
fonner  for,  say,  2J  and  5  per  cent,  above  and  below  normal  voltage, 
or  of  some  form  of  voltage  regulator  if  a  wide  range  or  frequent 
adjustment  is  required.  Fig.  6,  a,  b,  c  and  d,  show  the  systems 
which  may  be  employed. 

f'onneclion  and  Phase  A  iigles. — In  the'case  of  two-phase  or  three- 
phase  systems  interlinked  at  one  point  the  connections  of  the  mter- 
linking  transformer,  whether  star-star,  delta-star,  &c.,  are  of  no 
consequence  unless  there  are  more  than  two  stations  interlmked. 
In  this  case  tliere  are  two  possibilities — viz.,  a  ring  connection  or  a 
star  connection. 

In  the  ring  connection  the  interlinking  transformers  will  simply 
tran.sfonn  from  the  voltage  of  one  station  to  the  voltage  of  the  next, 
and  any  one  station  can  supply  jiower  to,  or  draw  power  from  only 
two  others,  whatever  the  total  number  of  stations  in  the  ring.?   ^ 

The  question  of  phase  relation  enters  here,  as  the  connections  of 
the  interlinking  transformers  must  be  so  chosen  that  the  phase  angle 
is  correct  at  all  points  in  the  ring  A-hen  completed  g^  t-  Iv;  L 


CRegaldting  and 
reversing  svdtch 


--^v^A.  L 


raj 


......vxtion 

re  :ru  later 


InterliuKing 
trdjisformer 


Pio.  6. — Systems  of  Voltage  Reguxation  for  Interlinking 
Transformers. 

In  the  star  connection,  which  is  generally  preferable,  each  station 
.will  transform  up  to  the  same  voltage  on  a  common  interlinking 
feeder  or  "bus  bar,  which  may  or  may  not  form  a  ring.  In  tliis  cass 
any  one  station  can,  if  desired,  supply  power  to  or  draw  power  from 
all  or  any  of  the  other  stations  interlinked. 

If  the  interlinking  feeder  is  cormected  in  a  ring  it  will  be  necessarj', 
m  order  to  equalise  the  load  distribution,  to  install  an  induction 
regulator  or  adjustable  reactance  at  one  or  more  points. 

The  use  of  auto-transformers  for  interlinking  systems  of  about 
equal  voltages,  though  apparently  attractive  from  the  pomt  of  view 
of  reduced  capital  cost,  is  not  generally  to  be  recommended.  The 
reasons  for  this  are  as  follows  :  ( 1 )  The  danger  of  abnormal  pressure- 
rises  on  the  lower  voltage  system  in  the  event  of  one  line  on  the 
higher  voltage  side  going  to  earth.  (2)  The  dilBculty  of  obtaining  a 
satisfactory  earthing  point  should  both  systems  require  earthing. 
(If  two  systems  are  interlinked  through  double-wound  transformers, 
the  neutrals  of  the  generators  in  both  stations  can  be  earthed.)     (3) 


In  an  autotransfomier  if  one  system  has  an  earthed  neutral  it  is 
impossible  to  operate  the  other  system  unearthed  should  this  be 
desired.  (4)  Auto-transformers  have  generally  a  lower  reactance 
than  double-wound  transformers,  and  are  thus  less  capable  of  with- 
standmg  short-circuits.  Auto-transformers  can,  however,  be 
specially  designed  for  higher  reactance  if  required,  and  providing 
the  requirements  of  (2)  and  (3)  are  met,  auto-transformers  might  be 
used  for  systems  where  the  voltages  of  the  two  sj-stems  do  not  differ 
byjmore  than  20  per  cent. 

10.  Tkanspoemers  pok  Rotary  Converters. 
Transfomiers  for  use  with  rotarj'  converters  in  many  ca.'^es  require 
special  electrical  characteristics  not  met  with  in  standard  power 
transformers      Where  the  voltage  on  the  direct -current  side  of  the 


FXC.  7. HiGH-KE.iCT.iNCE  TRANSFORMER  FOR  ROTARV  CONVEKTEE. 

converter  is  obtamed  by  means  of  static  or  s\iichronising  boosters, 
the  main  transfonners  are  of  identical  design  and  construction  with 
standard  power  transformers.  When  the  direct-current  voltage 
regulation  is  obtained  by  means  of  field  regulation,  the  transformer 
must  be  provided  with  sufficient  internal  reactance,  which  may 
range  from  5  to  30  per  cent,  of  the  full  voltage  according  to  the  design 
of  the  rotary  converter  and  the  range  of  \-oltage  variation  desired. 
This  high  internal  reactance  can  be  obtained  either  by  a  finer  or 
coarser  sub-division  of  the  primary  and  secondari-  coUs.  "or  by  means 
of  magnetic  shunts  placed  in  the  path  of  the  leakage  field  "between 
the  primary  and  secondary'  windings  of  the  transformer.  With 
shell  transformers  the  coil  grouping  can  be  easily  varicil.  and  mtemal 


Fig.  S. — -P-vcket  of  Iron  for  Magnetic  Shunt  for  Hu.h-kkactance 
Tr.ansformer. 

reactance  voltages  of  from  8  to  10  per  cent,  for  a  500  k.v.a.,  up  to 
12  to  15  per  cent,  for  a  1,000  k.v.a.  transformer,  can  be  obtained. 
Above  these  values  magnetic  shunts  have  to  be  used  to  attain  the 
extra  reactance.  With  coi-e-type  transfonners  tlie  reactance  re- 
quired is  readily  obtainable  up  to  any  required  value  by  means  of  the 
coil  grouping  and  suitable  sjiacing  of  the  primaiy  and  secondary 
windings.  This  method,  however,  has  many  disadvantages,  namely, 
expense  of  manufacture,  high  eddy-current  losses  in  the  copper  aiid 
core,  and  difficulties  in  insulating  the  sandwich  windings.  It  was 
first  superseded  by  magnetic  shimts  consisting  of  a  sheet  or  sheets  of 
iron  arranged  concentrically  between  liigh-tension  and  low-tension 
windings.  This  diminished  the  cost  of  construction,  but  the,  losses 
remained  much  the  same.     There  was  also  another  difficultv.     The 
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commutation  of  the  rotan-  cmiverter  was  affooted  in  many  cases  by 
the'prtv'^ence  of  thiol  and  ninth  hannonios  in  the  secondary  voltage, 
and  consequently  in  the  converter  armature.  This  trouble  was 
finally  traced  to" the  saturation  of  the  magnetic  shunts  introduced 
into  "the  transfonuer.  To  avoid  this  it  became  essential  that  the 
shunts  should  not  be  saturated— i.e..  that  the  characteristic  of  the 
reactance  volts  with  loa<l  should  be  a  straight  line  up  to  the  maxi- 
mum load  required.     These  new  requirements  led  to  a  new  type  of 


magnetic  shunt  of  multiple-gap  construction  which  was  designed  by 
the  authors,  and  has  been  widely  used. 

This  tyjx"  of  construction  is  illustrated  in  Figs.  7  and  8  for  one 
side  of  the  core  of  a  1,650  k.Vja.  transfonner.  While  transfomiers 
with  high  internal  reac-tance  have  not  yet  been  built  for  larger  out- 
puts than  2,200  k.v.a..  it  is  quite  possible  to  do  so  up  to  any  required 
size,  the  limiting  output  being  that  of  the  rotary  converter. 
(To  be  concluded  ) 


A    Trigger    Relay    Utilising    Three-Electrode 
Thermionic  Vacuum  Tubes.* 


■W.    H.    EGCLKS    and    F.   W.   JORDAN. 


Li  a  well-known  method  of  using  a  triode  for  the  amplification  of 
wireless  signals  an  mductive  coil  is  placed  in  the  filament-to-anode 
circuit  and  another  coil  magnetically  coupled  with  this  is  introduced 
into  the  filament-to-grid  circuit.  This  "  baok-couplmg."  as  it  is 
sometimes  conveniently  called,  if  it  is  arranged  in  the  right  sense, 
greatly  exalts  the  magnification  produced  by  the  tube  in  any  alter- 
nating E.M.F.  applied  to  the  grid  ;  for  the  induced  E.M.F.  passed 
baek  to  the  giid  is  in  correct  phase  relation  to  add  directly  to  the 
original  altematmg  E.M.F.  applied  there  If  instead  of  using 
inductive  retroaction  of  this  kind  we  attempt  to  use  resistance  back- 
coupling,  then  the  retroactive  E.M.F.  applied  to  the  grid  is  exactly 


Fig.   1. 
(Filament  Battery  not  .shown.) 

opposite  m  phase  to  the  origmal  alternating  E.M.F.,  and  the  ampli- 
fying action  of  the  triode  is  reduced.  Smce,  however,  one  triode 
can  produce  opposition  m  phase  in  the  manner  indicated  it  is  clear 
that  two  or  any  even  number  of  similar  triode-circuits  arranged  in 
cascade  can  produce  agreement  m  phase.  Hence  we  conclude  that 
retroactive  amplification  can  be  obtained  by  effecting  a  back- 
couplmg  to  the  first  grid  from  the  second,  fourth,  and  so  on,  anode 
circuit  of  a  set  of  triodes  arranged  in  an  ohmically-coupled  cascade. 
It  is  possible  to  take  advantage  of  the  fact  above  stated  for 
obtainmg  various  types  of  continuously-acting  relay,  but  the  purjwse 
of  the  present  commvniication  is  to  describe  what  may  be  called  a 
one-stroke  relay  which,  when  operatea  by  a  small  triggermg  elec- 
trical impulse,  undergoes  great  changes  in  regard  to  its  electrical 
equilibrium  and  then  remains  in  the  new  condition  until  re-set. 

In  what  follows,  the  circuit  comprismg  the  space  in  the  tube 
between  anode  and  filament,  the  external  conductors  and  the  source 
of  E.M.F.,  will  be  called  the  anode  circuit,  and  the  current  flowing 
in  it  the  anode  current.  The  circuit  comprising  the  space  in  the  tube 
between  the  grid  and  the  filament,  external  conductors  and  a  source 
of  E.M.F.,  will  be  called  the  grid  circuit,  and  the  current  flowing  in 
it  the  grid  current. 

The  operation  of  the  relay  is  most  easily  explained  when  two  tubes, 
each  with  resistances  and  battery  in  its  plate  circuit  and  with  a 
resistance  and  batterj'  in  its  grid  circuit,  are  used  and  interconnected 
in  the  maimer  shown  in  Fig.  1. 

The  electrical  stimulus  from  outside  which  it  is  desired  to  detect 
and  magnify  is  applied  in  the  grid  circuit  in  the  first  tube  so  as  to 
make  the  grid  transiently  more  positive  in  potential  relative  to  the 
filament.  This  causes  an  increase  of  current  in  the  plate  circuit  of 
the  first  tube  and  con.sequently  an  increase  of  the  P.i).  between  the 
terminals  of  the  plate  circuit  resistance.  This  increased  P.D.  is 
transferred  to  the  grid  circuit  of  the  second  tube  in  such  a  manner 
that  the  grid  becomes  more  negative  tlian  before  relative  to  its 
filament.  Consequently  the  plate  current  of  the  second  tube  de- 
crea.ses  and  the  P.D.  between  the  terminals  of  its  plate  circuit 
resistance  decreases  also.  This  decrea.se  of  P.D.  is  now  transferred 
to  the  grid  circuit  of  the  first  tube  in  such  a  manner  that  it  tends  to 
make  the  grid  more  positive  relative  to  the  filament.  The  result 
of  these  processes  is  that  a  positive  stimulus  from  outside  given  to 
the  grid  of  the  first  tube  initiates  a  cham  of  changes  which  results 

*  Paper  read  b?forc  the  British  A.ssociation. 


finally  in  the  plate  current  of  the  first  tube  attaining  the  highest 
value  possible  under  the  E.M.F.  of  its  battery  and  the  plate  cun-ent 
of  the  second  tube  falling  to  its  lowest  possible  value.  This  con- 
dition, therefore,  persists  after  the  disappearance  of  the  initial 
stimulus.  In  the  initial  condition  with  the  two-tube  arrangement 
just  described,  the  plate  current  of  the  first  tube  is  made  verj'  small 
and  that  of  the  second  tube  large  ;  after  the  reception  of  the  outside 
stimulus  on  the  grid  of  the  first  tube  the  final  condition  is  a  large 
plate  current  in  the  first  tube  and  a  small  plate  current  in  the  second 
tube.  Either  the  decreases  or  the  increases  of  plate  current  can  be 
used  for  indicating.  In  order  to  restore  the  initial  conditions  it  is 
easy  to  interrupt  for  an  instant  the  linkage  between  the  tubes,  or 
to  stop  the  operation  of  one  or  both  of  the  tubes,  as,  for  instance, 
by  dimming  its  filament. 

The  external  stimulus  is  led  into  the  primary  P  of  transformer  PS, 
of  which  the  secondary  is  connectsd  to  grid  G^.  The  plate  circuit 
of  this  first  tube  contains  the  indicating  instrument  /,  such  as  an 
ammeter  or  a  moving  tongue  relay.  The  resistance  r^  in  the  plate 
circuit  of  the  first  tube  has  its  terminals  connected  to  the  filament 
and  grid  of  the  second  tube.  Similarly,  the  resistance  r,  in  the  plate 
circuit  of  the  second  tube  has  its  tenumals  connected  to  the  filamens 
and  the  grid  of  the  first  tube.  The  plate  circuits  contain  batteries 
E^,  E^,  and  the  grid  circuits  batteries  e^,  e.,.  The  following  values 
arc  typical  and  show  the  performance  of  the  relay  : — 

^1=78  volts.  £,=74  volts. 

r,=22,000  ohms.  /•2=  12,000  ohms. 

ei  =  31  volts.  e.,^\l-b  volts. 

The  change  in  the  indication  of  an  ammeter  at  /  is  from  0—2-5  micro- 
amperes. 

The  sensitiveness  of  the  arrangement  depends  on  the  transformer 
PS  to  some  extent.  Using  a  telephone  transformer  of  the  kind 
made  for  Army  C  Mk.  III. 
Amplifier  with  20  ohms  re- 
sistance in  the  primary  and 
with  the  primary  connected 
to  a  Brown  telephone  of 
60  ohms  resistance,  the  relay 
is  operated  with  certain tj'  by 
snapping  the  thumb  and 
finger  at  a  distance  of  5  ft. 
from  the  telephone. 

Fig.  2  shows  another  mode 
of  interconnection  of  two 
tubes.  The  stimulus  from 
outside  is  introduced  to  the 
grid  of  the  first  tube  through 
a  transformer,  as  before,  and 
the  mdicating  mstniment   is 

again  placed  in  the  plate  circuit  of  the  first,  tube.     The  two  plate 
circuits  are  in  parallel  with  a  common  battery  E,  and  the  connec- 
tions are  such  that  the  changes  of  P.D.  bctwc^i  the  anode  and  the 
filament  of  the  first  tube  are  imposed  between  the  filament  and  grid 
of  the  second  tube,  and  the  changes  of  P.D.  between  the  anode  and 
filament  of  th?  second  tube  ar?  im})os-.;d  bjtwesn  the  filament  and 
grid  of  the  first.     In  order  to  help  to  mamtain  the  grids'  advant- 
ageous potentials,  grid  leak  resistances  are  coimected  as  mdioated. 
The  following  numerical  values  are  typical  dimensions  : — 
£=80  volts. 
rj  =  9-2=  100,000  ohms. 
e,  =  e.j=tO  volts. 
The  sensitiveness  of  this  relay  could  be  made  greatsr  than  that 
of  Fig.  1,  when  these  large  resistances  are  used. 

The  devices  just  described  were  thesubjeot  of  a  patent,  numbered 
10,2y.>,  1018,  taken  out  by  the  Admiralty,  and  the  description  is 
now  published  by  permission. 
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A  Method  of  Using  T\\^o  Triode  Valves  in  Parallel 
for  Generating    Oscillations.* 


By    W.    H.    EGCLKS    and    F.    W.    JOISDAN. 


In  the  typical  method  of  using  a  three-electrode  tube  or  "  triode  " 
for  generating  electrical  oscillations,  the  connections  are  as  showTi 
in  Fig.  1.  The  oscillations  in  the  closed  inductance-capacity  circuit, 
sometimes  called  a  fiy\vheel  circuit,  are  sustained  by  unidirectional 
pulses  of  current  through  the  anode  circuit,  that  is,  through  that 


Vh'..  1. 

external  circuit  of  the  tube  which  begins  at  a  terminal  of  the  filament 
and  ends  at  the  anode.  This  circuit  includes  a  high  voltage  battery, 
which  is  the  ultimate  source  of  the  energy  of  the  oscillations.  The 
unidirectional  pulses  are  produced  in  correct  time  phase  by  the  action 
of  the  oscillations  themselves  on  the  grid  circuit  by  means  of  the 
'oupling  between  the  coil  in  the  closed  circuit  and  a  coil  in  the  grid 
i-ireuit. 

When  two  or  more  triodes  are  used  they  are  in  the  prevailing 
practice  connected  in  parallel.  It  is  known  that  unless  special  care 
is  taken  in  selecting  the  tubes  and  in  adjusting  their  normal  grid 
voltages  this  connection  does  not  in  general  give  an  output  double 
that  of  a  single  tube.     Moreover,  if  the  coupling  is  made  too  close, 


Fig.  2. 

as  is  often  the  case,  the  variations  of  the  grid  voltage  may  be  so 
great  as  to  carry  the  representative  point  in  the  characteristic 
diagram  on  to  the  straight  horizontal  parts  of  the  curves,  with  the 
consequence  that  harmonics  are  produced,  accompanied  by  a  lack 
of  symmetry  in  the  oscillations  generated. 

More  SJ^nmet^ical  oscillations  could  be  obtained  if  the  fly^vheel 
'  ircuit  were  acted  upon  by  a  triode  and  liigh-voltage  battery  symme- 
trically in  every  half  period.  The  improvement  to  be  described 
consists  in  arranging  two  tubes  so  as  to  fulfil  the  last  stated  con- 
dition.    One  way  of  doing  this  is  to  join  the  grids  of  the  two  tubes 


by  a  coil  which  is  linked  by  means  of  its  mutual  inductance  to  the 
oscillating  circuit.  This  method  of  joining  the  grids  is  shown  in 
Figs.  2  and  S.  This  mode  of  coimection  causes  the  potential  of  each 
grid,  and  therefore  the  resistance  of  each  tube,  to  varj-  in  opposite 
directions,  that  is,  causes  the  resistance  of  one  t\ibe  to  increase, 
while  that  of  the  other  diminishes — with  a  definite  phase  relation 
10  the  oscillations. 

In  Fig.  2  the  anode  circuits  of  the  tubes  ar?  in  parallel  and  arc 
connected  in  series  with  a  high-voltage  battery.  They  are  asso- 
ciated with  the  flywheel  circuit  so  that  increase  of  one  anode  current 


applies  to  the  fly^vheel  circuit  a  stimulus  in  one  direction,~and  in- 
crease of  the  other  anode  current  applies  a  stimulus  in  the  other 
direction.  In  the  result  the  variations  of  both  anode  currents  are 
effected  in  correct  phase  relation  to  maintain  the  oscillations  of  the 
flywheel  circuit,  an  impulse  being  applied  first  by|one  tube  and  then 
by  the  other  in  successive  half  periods. 


In  Fig.  2  the  coupling  between  the  two  anode  circuits  and  tiie 
oscillatory  circuit  is  direct.  Fig.  3  shows  a  method  ui  which  the 
anode  current  acts  by  mutual  inductance  on  the  oscillatory  circuit. 
In  both  Figures  R  is  &  large  resistance  which  acts  as  a  grid  leak  and 
should  be  chosen  so  as  to  keep  the  grids  at  a  voltage  found  advant- 
ageous by  trial.  A  method  in  which  rcsistance  coupling  is  employed 
is  indicated  in  Fig.  4.  This  has  its  advantages  in  certain  laboratory 
applications.  In  Fig.  .5  a  method  employing  condenser  coupling  ig 
sho\TO.     Here  again  R  mdicates  a  grid  leak.     The  condensers  C 


and  (  .>  need  not  be  of  any  particular  capacitance  ;  they  ate  chosen 
by  trial  and  their  variation  has  very  little  effect  upon  the  frequency 
of  the  oscillations. 

It  is  clearthat  instead  of  using  two  triodes,  the  s^numetrical  action 
could  be  obtained  by  using  one  tube  possessing,  for  examjjle,  a 
single  plate,  two  grids  and  two  filaments,  or  alternatively  a  smgle 
filament,  two  grids  and  two  plates. 

It  is  found  that  these  cross-coupled  circuits  oscillate  more  freely 
than  suigle  circuits.  They  can  be  operated,  for  example,  by  using 
4  or  .5  volts  only  m  the  anode  circuit  with  oi-dinary  receiving  B.T.-H. 
triode  valves. 

The  devices  just  described  were  the  subject  of  a  patent,  number 
6,090,  1918,  taken  out  by  the  Admiralty,  and  the  description  is 
now  published  by  permission. 


*  Paper  read  be  ore  the  British  Association. 


Transformei"  Ratings  with  Oil  Removed.— An  interesting 
pcjiut  m  connection  with  oil-cnolcd  traiisforniors  is  raised  bv 
Mr.  H.  E.  AVcightman  in  the  "  Electrical  World."  It  is  stated 
that  tiie  National  Electrical  Code  does  not  allow  oil-filled 
transformers  in  buildings  which  are  not  st^ations  or  sub- 
stations. Accordingly  when  it  is  necessary  to  instal  an  oil- 
cooled  transformer  in  a  building  which  is  not  of  fireproof  con- 
struction, the  oil  must  be  removed.  This  naturally  means 
that  the  permissible  rating  is  reduced,  the  diminution  being 
about  10  per  cent,  for  transformers  up  to  10  k.v.a.  output. 
Thus  a  5  k.v.a.  transformer  cf  the  oil-cooled  type  can  be  used 
only  as  a  3  k.v.a.  transformer  in  these  circumstances.  The 
point  is  one  that  is  apt  to  be  overlooked  and  is  of  .some  im- 
portance, showing  that  the  design  of  the  transformer  house 
mav  have  direct  bearinu:  on  efficiency  an.d  first  cost. 
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Electric  Welding :  Its  Theory,  Practice,  Application 

and  Economics.* 

By     H.     S.     MARQUAND. 

(Continued  from  page  2S2.) 

S-ummary. — In  this  article  the  author  concludes  his  description  of   various   methods  of  preparing   welJs  and  gives  some  further 
illustrations  of  various  kinds  of  work  that  is  now  undertaken.     He  then  pdnne-s  on  to  the  economies  effected  b}'  machine  welding,  and 

to  the  testing  and  strength  of  eleotric  welds. 


Some  Conceptions  of  Arc  Phenomena. 

In  order  to  obtain  uniform  and  consi.stant  welding  under 
widely  different  conditions  of  operation,  it  will  be  necessary 
to  have  a  verv  much  more  accurate  and  a  broader  knowledge 
of  what  actually  is  happening  when  a  weld  is  made  by  means 
of  an  eleetric  arc,  and  the  laws  governing  that  operation. 

The  problems  presented  by  all  welding  are  particularly 
within  the  province  for  solution  of  the  engineer,  the  chemist 
and  the  metallurgist.  So  far  as  present  investigation  carries 
us,  the  engineer  has  paid  the  most  attention  to  the  subject,  and, 
indeed,  has  almost  come  to  the  limit  of  his  powers  to  develop 
the  proce,ss  further  along  scientific  lines.  The  chemist  and  the 
metallurgist,  on  the  other  hand,  have  only  touched  the  fringe 
of  investigation. 

The  eng'.neer  has  perfected  machinery  for  carrying  out  arc 
welding  operations,  has  thoroughly  investigated  what  can  be 
accomplished  with  our  present  knowledge,  pointed  out  the 
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successes  and  limitations  of  the  processes  and  pointed  out  a 
profitable  line  of  develojjment.  The  problems  are  now  ripe 
for  .solution  by  the  chemist  and  the  metallurgist. 

Without  doubt,  the-  understanding  of  and  adherance  to  a 
few  fairly  (d)vioas  and  fundamental  requirements  will  result, 
not  only  in  good  and  consistant  welding,  but  will  facilitate  suc- 
cesijful  and  economical  operation  of  the  various  .systems.  It  is 
often  wise,  moreover,  to  appreciate  the  limitations  of  a  system 
and  to  be  able  to  judge  of  the  advi.sability  of  its  application, 
having  regard  to  the  requirements  of  the  finished  product. 

Characteristics  of  the  Metal  Arc. 

When  the  arc  is  struck  with  the  metal  electrode,  this  arc  is 
found  to  have  a  highly  luminous  centre  core  of  iron  vapour, 
sunounded  by  a  flame  most  probably  entirely  consisting  of 
gaseous  oxides.  Simultaneou.sly  chemical  combinations  occur 
due  to  the  extremely  high  tem|)eriitiin-  jirevailing  in  the  arc 
stream,  and  at  the  positive  and  negative  pules  between  the 
vapouri.ved  metals  and  the  atmospheric  gases. 

These  reactions  continue  until  the  arc  core  is  completely 
enveloped  by  a  flame  of  incandescent  gaseous  compounds. 

Now,  as  a  result  of  the  high  temperature  of  these  va])ours, 
assisted  by  local  air  currents  draught*  ire  created  which  tend 

•  All  rghts  reserved. 


to  remove  this  protecting  screen  round  the  arc  core  as  rapidly 
as  it  is  formed.  Thus,  the  welder  has  to  manipulate  his 
electrode  so  as  to  continually  secure  the  maximum  protection 
of  the  arc  flame  and  the  deposited  metal.  This  jDrotection  can 
fortunately  be  secured  by  maintaining  a  short  i"— ft-"  length 
of  arc  as  far  as  possible  imbroken,  and  the  proper  inclination 
of  the  electrode  to  compensate  for  draught  currents. 

Figs.  82  and  83  are  interesting.  They  show  sections  taken 
through  deposits  formed  with  a  short  (20  volt)  and  a  long 
(3.5  volt)  arc.  Fig.  84  shows  the  corresponding  surface  views 
of  the  deposited  metal. 

Comparing  F'g.  82  with  Fig.  83,  it  will  be  seen  that  there 
is  a  distinct  superiority  in  fusion,  concentration  and  economy 
of  deposited  electrode,  freedom  from  porosity,  and  reduction 
in  area  of  thermal  disturbance  by  the  use  of  the  short  aic.  It 
is  impossible  adequately  to  control  the  long  arc  flame,  and  in 
consequence  to  protect  the  deposited  metal  from  oxidation. 
Fig.  84,  on  the  right,  shows  excessive 
porosity,  due  to  the  introduction  of  oxide 
and  blow  holes. 

Porosity  results  usually,  as  we  have 
previously  explained ,  from  frequent  striking 
and  interruptmg  of  the  arc. 

It  may  be  here  said  that  a  short  arc  can 
be  maintained  with  a  high  or  low  potential 
system.  With  the  former  systems  less  skill 
is  required,  and  po.ssibly abetter  continuity 
of  arc  circuit  is  obtained. 

Certainly,  on  a  low  potential  system,  a 
greater  degree  of  skill  is  required  to  main- 
tain a  steady  continuous  arc  ;  but  when  this 
skill  has  been  acquired  the  operator  is  com- 
pelled to  keep  a  short  arc.  A  reactance 
coil  in  series  with  the  arc  circuit  considerably 
facilitates  the  maintaining  of  a  uniform  and 
continuous  arc,  while  at  the  same  time  it 
very  materially  assists  in  keeping  the  cur- 
rent in  the  arc  constant,  and  levels  up  the 
current  and  voltage  peaks.  The  effect  of 
reactance  in  the  arc  circuit  is  clearly  indi- 
cate;! by  reference  to  Fig.  8.5. 

It  is  clearly  necessary  as  far  as  possible  to  keep  the  current 
in  the  arc  circuit  maintained  at  a  reasonably  constant  value, 
because  the  rate  of  fusion  is  a  function  of  the  current  and  for 
all  ])ractical  purposes  is  independent  of  the  arc  voltage. 

Fusion. 

The  fusion  'obtaiiuHl  at  the  surface  and  in  tlie  body  of  the 
metal  is  very  hugely  determined  by  the  scarf  angle,  arc  car- 
rent,  arc  length,  as  well  as  by  diamct&r  of  electrode  used. 

Sections  through  welds  are  seen  in  Fig.  86.  The  right- 
hand  specimen  was  scarfed  to  an  angle  of  60  deg.,  and  the  two 
halves  practically  abutted.  As  a  result,  as  can  be  seen,  the 
bottom  of  the  weld  ])roved  to  be  inaccessible  to  the  welder ; 
arc  contact  was  uncertain,  and  tbe  surface  merely  covered  by 
molti'n  metal  formed  above.  By  sejjaiating  the  parts  to  be 
joined  one  eighth  of  an  inch  and  scarflng  to  90  deg.  satisfactory 
fusion  was  obtained,  shown  by  the  weld  on  tbe  left  of  Fig.  86. 

We  have  already  given  tables  showing  the  el!ect  of  diameter 
of  electrodes  and  value  of  current  on  different  sections  of 
plating. 

It  has  often  been  asked  whether  the  shank  of  the  metal 
welded  is  affected  by  the  heat  of  the  arc  during  the  time 
occupied  in  completing  the  weld,  and  to  what  extent  is  thi.s 
influence  detrimental  to  the  original  plate. 
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The  author  has,  in  order  to  ascertain  the  extent  of  the  effect 
of  the  applied  heat,  as  well  as  to  examine  the  micro-structure  of 
the  weld,  made  from  time  to  time  a  series  of  micro-photographs 


of  the  juncture  of  the  original  and  the  added  metal,  to  show  the 
changes  which  take  place  in  the  structure  of  the  material. 

\\  I'  know  now  from  close  and  repeated  examination  of  these 
photographs  that  the  original  material  is  only  disturbed  by 
the  heat  to  a  total  extent  of  about  -^  of  an  inch.  Indeed,  in 
thin  ])lates,  this  distance  of  disturbance  is  much  less.     In  a 


G-ooJ  Fusion  Poor  Fusion 


bii.  S4.— Showing   Sckfaoe   Views   of  Deposited  Metai.s.  Fig.    86.— Ckoss-Section   thkough   Fused   Metal,  SHOwnio  Shask 

(See  Figs.  82  and  83.)  Metal  and  Fused  Metal  half-way  through  Weld. 

Xs'ote.— The  shank  metal  is  seen  to  tlie  left  anl  tlie  deposited  metal  to  the  right  in  each  photograph.    Good  fusion  is  shown  in  the  left-hand 

photograph  and  poor  fusion  in  the  right-hand  one. 
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good  weld  there  is  little  or  no  evidence  of  oxidation.  A 
perfect  juncture  is  obtained  between  the  plate  and  the  added 
welding  material.  The  material  in  the  weld  has  the  appear- 
ance of  being  almost  jsure  iron. 

Table  IX. — -Chemical  Anah/sis  of  Metallic  Electrodes  used  in  Arc  Welding 
and  the  Metal  Deposited  in  the  Weld  after  Passing  through  the  Arc. 


Type  of  electrode. 


Special  flux  coatings  , 


Original  mild  steel  plate    0-160 

QuasiarcA 0091 

Deposit    003 

Doublearc  0-085 

Oeiiosit    , 0-045 

Equi|imrnt  and,engineering...  0-115 

D.-lHi-it    0-065 

Scott  Anderson  0-057 

Deposit    0-084 

Jones    0-224 

Deposit    0-052 

QuasiaicB 0-136 

Deposit    0-030 

QuasiarcC 0-123 

Deposit    0-053 

Special  coated     0-048 

Deposit    0-046 

Bare  Electrodes  : — • 

Original  mild  steel  plate    0-125 

Rocbling      0-16 

Deposit    0-05 

Norway  iron    0-049 

Deposit    0049 

Swedish  iron   005 

Deposit    I  0-042 

Cold  rolled  steel  i  0-11 

Deposit    I  0-05 

Hot  rolled  steel  ,  0-17 

Deposit    0-14 


Composition. 


C. 


Mn. 


0-500 

0-46 

0-021 

0-35 

0-068 

0-505 

0-15 

0-32 

0-07 

0-25 

0-17 

0-350 

0-037 

0-58 

019 

0-008 

0-04 

0-563 

0-56 

0-18 

0-021 

0-018 

0-16 

0-14 

0-72 

Oil 

0-50 

0-14 


Si. 


0025 

0-058 

0-045 

0-036 

00.39 
0-001 
0-029 
0-110 
0020 
0-045 
0  039 
0-065 
0-031 

0-041 

0-016 

O-OU 

0-08 

0011 


0-011 
0-011 
O-OU 
O-OU 


0-034 

0-0?l 

0-037 

0-054 

0-035 

0-081 

0-056 

0-026 

0-06 

0026 

0  046 

0-030 

0-031 

0-46 

0-048 

0-010 

0033 

0061 
0-024 
0036 
0  007 
0015 
trace 
0-003 
0123 
0-072 
0-045 
0-039 


0-028 

0-050 

0-038 

0-108 

0-056 

0-0162 

0100 

0014 

0-333 

0-024 

0-038 

0015 

0-02 

0-006 

004 

0-082 

0-066 

0043 

0-032 

0-031 

0-025 

0-020 

005 

0041 

0087 

0086 

0-012 

0-012 


K.  i  Fio.  85. — Showing  the  effect  of  Reactance  in  the  Arc  Circuit 
U     Lj  on  a  Fixed  Potential  System. 


Chemical  analysis  of  tlie  deposited  metal  seems  to  confirm 
this  latter  observation.  In  Table  TX.  analysis  of  a  few  charac- 
teristic electrodes  is  given,  as  well  as  the  metal  deposited  after 
passing  through  the  arc.  As  a  whole,  the  action  is  one  of 
refining  of  the  iron.  The  action  of  the  atmospheric  gases 
appears  to  refine  the  vajwurised  metal,  decreasing  particularl)' 
the  caijjon  and  manganese  constituents. 

Some  deposits  show  a  slight  increase  in  deposits  of  sulphur 
and  phosphorous  and  silicon.  This  may  be  attributed  to  their 
absorption  by  the  hot  filler  metal  from  the  shank  metal.  The 
inclusion  of  sulphur  and  phosphorus  is  to  be  regretted  as  the 
resultant  weld  is  made  hard  and  brittle  in  consequence. 
)  A  very  close  examination  of  the  micro-photographs  of  the 
weld  metal  has  frequently  disclosed  short  straight  lines,  which 
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indicate  the  presence  of  nitrogen  ;  and  a  careful  chemical 
examination  has  proven  nitrogen  to  be  present  to  an  amount 
■which,  though  not  very  largely  absolutely,  is  yet  10  times  as 
great  as  in  the  solid  plate. 

Nitrogen  has  the  efiect  of  rendering  steel  strong  with  respect 
to  tensile  strength,  but  brittle. 

This  inclusion  of  nitrogen  in  the  weld  is  very  difficult  to 
prevent,  yet,  strange  to  say,  the  fact  of  its  presence  and 
influence  has  almost  been  entirely  lost  sight  of,  and  little  or  no 
real  investigation  as  yet  has  been  made  upon  this  point.  The 
author  is  of  opinion  that  the  matter  is  worthy  of  very  close 
examination,  which  might  result  in  some  valuable  Icuowledge. 

(To  he  concluded.) 


On  the    Reciprocal  Relations  of 
Chemistry  and  Engineering.* 

By    Prof.    Dr.    H.    GROSSMANN. 

1.  The  German  nation  has  always  been  distinguished  by  a  pro- 
nounced tendency  to  form  societies.  Although  it  Is  a  slight  ex- 
aggeration to  say  that  three  Germans  who  chance  to  meet  in  any 
comer  of  the  world  must  immediately  form  a  society,  there  is  un- 
doubtedly no  lack  of  societies  in  Gennany.  A  great  deal  of  activity 
has  always  been  manifest  in  these  societies,  which,  even  during  the 
war,  was  not  hampered  to  any^great  extent. 

2.  As  regards  technical  circles,  the  great  majority  of  societies 
have  always  led  an  existence  fairly  remote  from  publicity,  as  the 
various  professional  groups  very  rarely  inter-penetrate.  Engineers, 
electrical  engineers,  chemists,  architects,  medical  men,  &c.,  in 
Germany  have  a  considerable  number  of  large  and  small  societies, 
which,  in  their  turn,  have  sub-groups  according  to  professional 
standpoints  or  local  considerations.  It  may  be  asserted,  however, 
without  fear  of  general  contradiction,  that  only  comparatively 
rarely  do  engineers  belong  to  a  chemical  society  or  chemists  to  an 
engineering  society.  There  is  no  doubt  that,  owing  to  this,  manj' 
opportunities  have  been  lost,  both  the  individual  and  the  majority, 
not  only  in  the  direction  of  obtaining  scientific,  teclmical,  or  indus- 
trial stimulus  from  one's  colleagues.  The  Union  of  Technical  Men 
has,  therefore,  quite  properly  endeavoured  to  put  an  end  to  this 
seclusion  of  individual  branches  of  technology,  at  least  as  regards 
industrial  and  political  life,  and  at  the  same  time  it  must  take  special 
steps  to  bring  the  chemists  and  engineers  into  closer  contact  than 
hasjpreviously  been  maintained. 

3.  How  is  it  possible  to  explain  the  fact  that,  in  Germany,  despite 
the  brilliant  technical  achievements  of  the  past,  the  chemists  and 
engineers  have  hitherto  generally  held  aloof,  and  do  so  even  now  to 
some  extent  ?  This  is  probably  due  mainly  to  the  fact  that  chemists 
and  engineers  have  learnt  to  tliink  differently  at  the  technical 
colleges,  so  that  members  of  the  two  professions  are  only  with 
difficulty  able  to  meet  on  common  gromid.  The  cliemLsts'  language 
of  formula,  especially  in  organic  chemistry,  is  a  sealed  book  to  the 
engineer,  and  just  as  little  are  the  majority  of  chemists  able  to  follow 
engineering  specifications  with  the  desired  facility,  these  specifica- 
tions lieing  based  on  drawings  which  are  only  easily  intelligible  to 
the  expert.  This  also  explains  why  the  average  chemist  but  rarely 
reads  engineering  journals,  and  why  the  engineer  has  no  mclmation 
to  study  purely  chemical  publications,  the  reason  being  that  the 
method  of  presenting  the  matter  in  both  cases  is  only  adajited  to 
special  professional  circles. 

4.  Must  this  state  of  affairs  always  persist  ?  The  experiences  of 
the  war  have  shown  it  to  be  imperative  that  these  mutual  relations 
should  be  made  more  intimate  as  soon  as  possible,  and  that  the 
number  of  engineers  capable  of  thinking  in  terms  of  chemistry  and 
of  chemists  with  an  engineering  training  should  increase,  as  a  con- 
siderable number  of  such  men  will  be  required  for  industrial  develop- 
ments in  the  coming  period. 

5.  Much  more  attention  has  been  given  to  these  problems  in 
England  than  in  Germany,  and  discussions  on  the  engineering 
chemist  and  the  best  methods  of  training  him  have  also  been  very 
forceful  in  England  during  the  war.  On  March  6,  191.7,  a  whole 
evening  was  given  up  to  the  di.scussion  of  this  question  by  the  Faraday 
Society  of  London,  and  it  must  be  recognised  that  these  procceduigs 
attained  a  very  high  level  throughout.  It  is  not  jx)ssible  here  to 
give  a  full  account  of  this  discussion,  but  I  would  refer  specially  in 
this  connection  to  the  translation  of  a  fairly  long  report  of  the 
discussions,   which   appeared   in   the  "  Dokumenten   zu  England's 

*  Translated  from  the  (ierman. 


Handelskrieg  "  (documents  bearing  on  England's  commercial  war) 
in  the  form  of  a  supplement  to  the  journal  "  Die  Chemische  Indus- 
trie." It  appears,  inter  alia,  from  this  report,  that  a  number  of 
English  colleges,  i.e..  the  City  and  Guilds  College  at  Finsbury,  and 
the  Imperial  College,  have  taken  up  the  training  of  chemical  engi- 
neers. At  the  last-named  college  a  special  department  was  formed 
in  1912  for  chemical  teclmolog}-,  in  which  the  students  are  made 
acquainted  in  a  practical  manner  with  technical  works  equipment, 
filter  presses,  distillation  apparatus,  reaction  towers,  milling  equip- 
ment. &c.  Students  are  also  required  to  draw  up  plans  for  the 
production,  on  a  manufacturing  scale,  of  simple  compounds,  and  to 
study  the  individual  processes  on  a  fairly  large  scale.  The  students 
also  deal  specially  with  the  design  of  factory  plant,  and  the  pre- 
paration of  estimates. 

6.  In  the  proceedings  m  England  already  referred  to,  it  was 
generally  recognised  that  chemical  engmeers,  i.e.,  engineers  capable 
of  thinking  as  chemists  as  well,  are  an  absolute  necessity,  e.g.,  for 
fuel  economy  and  fuel  utilisation — which  questions  can  only  be 
dealt  with  by  the  engineer-chemist  and  the  chemically  trained 
engineer.  Prof.  Donnan,  who,  moreover,  has  drawn  up  a  note- 
worthy programme  for  the  traming  of  the  future  engineer-chemist 
and  chemical  engineer,  has  quite  rightly  pointed  out  that  chemical 
engineering  offers  the  widest  and  most  promismg  Held  for  the  develop- 
ment of  engmeering  science,  and  for  this  reason  he  has  called  for  the 
establishment  of  new  schools  for  chemical  engmeering. 

7.  There  is  no  doubt  from  what  has  been  said  that  it  is  very 
advisable  that  this  important  question  of  the  training  of  engineer- 
chemists,  who  fonn  the  naturing  connecting  link  between  chemistry 
and  engineering,  should  be  energetically  tackled  in  Germany,  and 
that  the  univei-sities  and  teclmical  colleges  should  interest  them- 
selves in  the  matter  to  a  much  greater  extent  than  they  have  done 
in  the  past,  by  virtue  of  the  training  they  receive,  engineer-chemists 
and  chemical  engineers  will  be  safeguarded  in  the  best  possible  way 
from  becoming  too  one-sided — a  quality  which  is  fatal  in  the  long 
run,  and  which  unfortunately  is  too  often  met  with  at  present, 
much  to  the  harm  of  industry  as  a  whole.  There  will  be  no  lack  of 
problems  for  solution  in  the  future,  which  will  call  for  this  combina- 
tion of  chemical  and  engineering  science,  as  the  need  for  working 
as  rationally  as  possible  both  from  the  technical  and  economic 
standpoint,  will  render  such  a  combination  necessarj'  to  an  extent 
scarcely  ever  thought  of  even  in  Germany. 


Technical    Applications    of    Schoop's 
Process  of  Spraying  Metals.* 

Wv   W.   KASPERONIGZ. 

Dr.  Lach  has  already  described  methods  by  which  electric  heaters 
can  be  made  by  the  application  of  Schoop's  method  of  spraying 
metals.  (See  "  Elektrotechnische  Zeitschrift,"  p.  270,  1915.)  In 
the  meantime  other  applications  of  Schoop's  method  to  electrical 
work  have  been  discovered,  some  of  which  are  described  in  the 
present  article.  The  metal,  which  is  to  be  sprayed,  has  usually 
l^een  heated  in  a  gas  burner,  but  there  are  certain  difficulties  when 
hydrogen  or  oxygen  are  used  ;  the  apparatus  in  this  case  becomes 
complicated,  and  the  cost  of  the  jirocess  is  increased  on  account  of 
the  expense  of  the  gas.  It  has  now  been  found  possible  to  fuse  the 
metal  electrically.  But  this  task  was  not  easy  ;  it  was  a  question 
of  melting  with  regularity  small  quantities  of  metal,  and  the  heat 
was  sometimes  sufficient  to  melt  the  whole  apparatus,  or  at  least  to 
injure  it  to  such  an  extent  that  it  became  useless.  The  electrical 
process  is  as  follows  :  Two  metallic  wires  are  connected  to  the 
electric  circuit ;  a  driving  mechanism  is  arranged  so  that  the  ends 
of  the  wires  are  brought  in  contact  and  fused  by  the  short  circuit. 
A  small  arc  is  fonned,  which  causes  a  further  fusion  of  the  wires. 
The  wire  is  continually  fed  forward,  and  the  fused  metal  is  instantly 
atomised  by  a  current  of  compressed  air,  and  thrown  in  any  desired 
direction  This  process  is  interesting  from  the  technical  stand- 
point ;  the  short  circuit  is  converted  into  an  arc  in  a  quite  simple 
fashion  by  the  use  of  direct  current  and  a  considerable  speed  in 
the  feeding  mechanism  controlling  the  position  of  the  ^\ires.  The 
metal  is  fused  with  great  regularity.  When  workmg  at  a  consider- 
able speed  with  direct  current,  the  short  circuit  almost  disappears 
in  the  arc  ;  the  short  circuit  becomes  damped  by  the  steady  arc. 
This  process  ^^■orks  \ve]l,  but  attt^mpts  are  being  made  to  use  one 
wire  only.  Still  there  are  difficulties  that  the  metal,  when  on  the 
point  of  fusion,  may  come  in  contact  with  the  walls  of  the  vessel 
or  with  some  other  conducting  body      In  such  a  case  one  would 

*  Abstract  of  an  article  in  the  "  Elektrotechnische  Zeitschrift," 
No.  3,  1919. 
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have  a  metallurgical  process  ;  but  it  is  hoped  to  be  able  to  develop 
a  method  on  these  lines  to  a  successful  issue.  It  is  likely,  if  success- 
ful, to  be  mainly  useful  in  connection  with  easily  fusible  metals  and 
alloys. 

By  the  help  of  this  process  it  is  possible  to  cover  bodies  with  a 
thin  conducting  metallic  coating.  Bodies  like  celluloid,  paper,  wood 
glass,  porcelain  and  other  insulators  can  be  covered  in  this  way. 
Thus  glass  plates  and  glass  cylinders  can  be  covered  in  this  way 
for  the  purpose  of  being  used  in  electrical  condensers.  A  lead 
coating  can  be  used  as  a  protection  against  Rontgen  rays. 

Good  contacts  and  connections  can  be  made  by  the  spraying 
process.  If  two  surfaces  are  to  be  connected,  they  should  be  covered 
with  a  sprayed  coating  before  bringing  the  surfaces  in  contact  An 
obvious  case  arises  in  the  preparat  on  of  carbon  electrodes,  especailly 
for  heavy  currents  ;  heavy  losses  might  arise  at  the  point  of  contact 
and  gradually  destroy  the  electrode.  An  electrolytic  deposit  of 
copper  has  the  disadvantage  that  the  electrolyte  penetrates  into 
the  substance  of  the  electrode.  But  by  the  spraying  process  it  is 
easy  to  cover  the  surface  of  the  electrode  with  an  adherent  coating 
of  zinc,  aluminium,  copper  or  some  other  metal.  The  process  is 
employed  in  many  factories  in  preparing  carbons  for  the  electric 
furnace,  or  for  electrochemical  purposes,  or  for  use  as  carbon  brushes 
on  dynamos  and  motors.  Brushes  are  also  prepared  by  using 
layers  of  paper,  which  are  covered  with  sprayed  metal. 

The  process  can  sometimes  be  used  to  facilitate  soldering.  Thus 
in  squirrel -cages  with  aluminium  windings,  the  wires  or  rods  can 
be  coated  with  copper  before  soldering  ;  in  various  other  ways  the 
connection  between  the  aluminium  rods  and  the  short-circuiting 
rings  can  be  simplified.  For  bonding  the  rails  of  a  tramwaj'  line, 
it  is  often  sufficient  to  deposit  a  coating  of  zinc  on  the  rails  and  on 
the  inner  surface  of  the  fish-plates  before  bolting  them  up.  We 
then  have  a  contact  which  is  not  liable  to  deterioration  through 
rust  ;  the  resistance  of  such  a  joint  is  not  likely  to  be  great.  Insu- 
lators have  also  been  covered  with  metallic  deposits  at  suitable 
points  in  order  to  produce  a  uniform  distribution  of  the  electric 
field,  and  to  prevent  congestion  of  the  lines  of  force.  In  order  to 
provide  an  adherent  film  of  no  doubtful  quality  the  surface  of  the 
porcelain  may  be  slightly  roughened,  or  miglazed  porcelain  may  be 
used.  A  proposal  has  been  made  to  construct  light  accumulators 
by  spraying  films  of  lead  on  asbestos  fibre  or  other  substances  ; 
ths  process  can  be  so  conducted  as  to  provide  a  loosely  woven  active 
layer  on  the  surface.  If  this  method  should  be  found  to  be  successful 
a  great  decrease  in  the  weight  of  the  accumulator  would  be  the 
result.  The  process  of  preparing  electric  heating  bodies  by  spraying 
the  metal  on  a  refractory  substance  has  already,  as  aforesaid,  been 
described  by  Lach.  By  means  of  the  "  electric  pistol,"  which  is 
used  in  the  ordinary  apparatus,  it  has  been  found  possible  to  deposit 
films  of  refractory  metals  like  tungsten  and  molybdenum.  The  are 
which  arises  under  these  conditions  has  been  studied  by  .Prof.  H. 
D.  Korda  and  the  author,  and  is  found  to  contam  a  large  amount 
of  ultra-violet  rays.  (See  ''  Schweizer  C'hemiker  Zeitung,"  p.  84, 
1918.) 


An  Electrically  Driven  Tube  Mill. 


Electrical  plant  was  recently  installed  by  the  General  Electric  Com- 
pany, Ltd.,  at  the  tube  works  of  the  Talbot  Stead  Tube  Company,  of 
Birchills,  near  Walsall.  The  principal  feature  is  the  direct  driving  of 
two  Pilger  mills  by  a  motor  running  at  the  sixipd  of  the  mill  and  driving 
without  a  flywheel.  This  is  the  first  time  that  electric  motors  have  been 
so  used  in  Great  Britain  for  Pilger  mill  driving  ;  in  fact,  it  is  believed 
to  be  the  first  time  that  a  Pilger  mill  has  been  electrically  driven  at  all. 
In  a  Pilger  mill  there  is  a  severe  shock  once  every  revolution,  extending 
over  about  one-third  of  a  revolution,  when  the  rolls  grip  the  tube.  Accor- 
diugh-,  special  attention  had  to  be  paid  to  the  design  of  the  motors. 
Continuous-current  machines  were  adopted,  the  voltage  on  which  they 
run  being  4-tO.  The  nonnal  full  load  of  each  is  ISS  H.P.  at  100  to  200  revs, 
per  min.  The  speed  drop  between  no  load  and  full  load  is  guaranteed 
to  be  not  more  than  10  per  cent,  at  100  revs,  per  min.  and  not  more  than 
20  per  cent,  at  200  revs,  per  min.  The  motor  is  able  to  stand  up  to  » 
peak  load  of  400  h.p.  for  one  minute  at  any  speed  within  its  working 
range.  In  addition  to  being  fitted  with  interpoles,  complete  compensa- 
tion is  provided,  so  that  full  output  can  be  obtained  at  the  most  suitable 
speed  for  the  size  of  tube  in  the  miU. 

Tile  special  features  which  had  to  be  introduced  into  the  design  in 
order  to  enable  the  motor  satisfactorily  to  withstand  the  heavy  shocks 
thrown  upon  it  due  to  the  absence  of  a"  flywheel  include  the  provision  of 
a  Very  heavy  shaft  and  low  centre  bearings.  The  beds  are  also  sunk  in 
the  ground,  and  the  spider  carrying  the  commutator  is  carried  on  an 
extension  of  the  armature  spider,'  to  which  it  is  fastened  with  two  heavy 
keys.  Briefly,  the  whole  design  is  as  robust  as  possible.  One  of  the 
motors  is  seen  in  Fig.  1. 

Before  the  billets  reach  the  Pilger  mill  they  are  passed  through  a 


piercer  driven  by  a  300  H.p.  three-phase  induction  motor  of  the  three- 
bearing  type,  driving  the  piercer  flywheel  through  a  rope  drive.  A 
duplicate  motor  with  a  similar  drive  Is  used  for  the  rolling  mill,  which 
finishes  the  tubes  to  gauge.  With  both  motors  it  was  considered  desirable 
to  allow  for  a  certain  amount  of  slip,  and  an  automatic  slip  regidator  of 
the  eddy-current  control  type  was  installed.  This  automatic  regulator 
is  also  used  for  starting.  Power  is  obtained  from  the  three-phase  6,600- 
volt  50-cycle  mains  of  Walsall  Corporation.  This  is  transformed  down, 
and,  where  possible,  transmitted  to  various  constant-speed  motors  ;  but 
continuous  current  is  required  for  the  Pilger  mills,  and  to  obtain  this 
a  500  kw.  rotary  converter  (shown  in  Fig.  2)  has  been  installed.     This  is 


-18S  H.p.  "  WiTTON  ".Motor  Driving  the  Pilger  Mill. 


a  sis-phase  interpole  machine  of  the  standard  self-synchronising"'type. 
In  the  illustration  is  also  seen  the  necessary  switchgear  for  the  rotary  and 
for  the  Pilger  motors.  On  the  starting  panels  to  the  right  of  the  board 
there  is  a  Salford  circuit-breaker  at  the  top,  a  double-pole  switch  for 
isolating  the  motor,  and  a  multiple  starter  below.  This  starter  is  pro- 
vided with  a  mechanical  interlock  to  ensure  that  the  switches  are  closed 
in  the  correct  sequence.  The  starting  resistances,  of  the  c.i.  grid  type, 
are  mounted  at  the  back  of  the  board.  An  interesting  point  in  con- 
nection with  the  installation  is  that  the  starting  of  the  motors  is  in  the 
hands  of  the  operator  in  the  rotary  sub-station,  which  is  a  considerable 
distance  from  the  mill.     Should  the  circuit-breaker^open  due  to  an  over- 


FiG.  2.— 500  KW.  "  WiTTON  "  Rotary  Converter  and  G.E.C.  Switch- 
gear  in  SnB-STATIOS. 


load,  a  bell  is  rung  in  the  substation,  and  the  attendant  immediately 
closes  the  breaker.  However,  if  the  stoppage  is  intentional  and  for 
safety,  there  is  push-button  apparatus  in  various  jxirts  of  the  shop,  a  red 
light  is  shown  on  the  switchboard,  and  the  attendant  is  thus  informed 
that  he  should  not  close  the  breaker  until  he  receives  the  necessarv-  in- 
structions. In  addition  to  the  driving  of  the  mills,  electric  motors  are 
extensively  used  at  these  works  for  driving  hot  saws,  compressors  and 
other  auxiliary  machinery. 
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The  British  Association. 

We  think  both  the  physicist  and  the  electrical  engineer 
will  have  experienced  some  disappointment  over  the  meet- 
ing of  the  British  Association  which  took  place  at  Bourne- 
mouth last  week.  There  was  a  lack  of  interest  and  of 
variety,  except  along  certain  popular  lines.  We  must 
admit,  however,  that  there  are  extenuating  circumstances. 
After  five  years  of  a  world  war  this  meeting  could  hardlv  be 
expected  to  reveal  any  great  scientific  progress,  except 
along  certain  practical  applications.  For  the  last  five  years, 
both  in  the  industrial  and  the  scientific  world — excepting 
where  national  needs  have  demanded  it — research  has  been 
practically  at  a  standstill.  Reports  of  the  great  progress 
made  in  the  applications  of  science  to  the  nation's  require- 
ments during  the  war  thus  formed  a  large  proportion  of 
the  Papers  and  addresses.  This  was  generally  anticipated, 
and,  though  it  may  have  attracted  the  la^nnan,  it  did  not 
deter  the  academic  scientist  from  attending. 

The  Presidential  Address,  and  many  of  the  addresses 
of  presidents  of  sections,  disclosed  details  concerning 
progress  in  the  scientific  effort  that  has  been  applied  to  wai- 
ser\-ice,  details  that  completed  and  confirmed  the  general 
impressions  held  by  the  bulk  of  the  audiences,  and  which 
were  not  always  of  a  pleasing  nature.  Prof.  Gray  was 
particularly  scathing  in  his  indictment  of  the  permanent 
officials  of  the  War  Office  for  their  tardy  recognition  of 
the  utility  of  scientists,  and  was  anxious  to  have  some 
machinery  by  which  the  Government  could  at  any  crisis 
obtain  the  men  most  competent  to  advise.  Tliis  our 
readers  will  have  seen  from  the  abstract  which  appeared 
in  our  last  issue. 

Aviation  and  wireless  telegraphy,  in  which  subjects  we 
have  gained  much  new  knowledge,  received  considerable 
attention  ;  but  the  readers  of  such  Papers  confined  theni- 
selve.s  to  general  and  elementary  facts,  because  the  develop- 
ment of  these  subjects  has  been  restricted  to  war  depait- 
ments. 

Although  it  was  no  doubt  inevitable  that  a  great  deal 
of  the  progiarame  should  have  been  filled  with  descriptions 
of  efforts  made  during  the  war,  we  think  it  will  be  felt  that, 
apart  from  such  descriptive  matter,  which  does  not  lend 
itself  to  much  discussion,  there  must  have  been  endless 
intere.sting  points  and  difficulties,  possibly  on  side  lines, 
in  connection  with  this  war  work  which  might  have  been 
discussed  with  advantage  at  this  meeting.  There  seems 
to  have  been  little  attempt  to  get  back  to  ordinary  lines, 
and  if  anyone  compares  this  year's  programme  with  that 
of  any  pre-war  meeting  they  will  be  struck  with  the  lack 
of  variety  and  of  subjects  which  are  of  general  interest  to 
the  physicist  and  the  engineer.  It  is  a  curious  fact  that 
not  a  single  Paper  in  electrical  engineering  or  on  applied 
electricity  (apart  from  wireless  telegraphy)  was  read  this 
year,  and  yet  we  are  at  the  moment  pa s.sing  through  a  period 
of  great  evolution  in  electricity  supply. 

Although  we  do  not  agree  altogether  with  the  leading 
article  which  appeared  in  "  The  Times  "  on  Monday,  we 
think  there  is  something  in  the  criticism  put  forward  by 


our  contemporary,  that  pmely  scientific  matters  might 
have  been  more  prominent.  On  the  other  hand,  it  must 
be  remembered  that  the  British  Association  is  a  bodv  for 
the  advancement  of  science  among  the  people  quite  as  much 
as  among  those  of  scientific  education.  Consequently,  it 
is  not  a  body  to  which  original  work  is  taken  of  the  highest 
quality.  One  reason  for  this,  possibly,  is  that  it  has  no 
medium  of  publication  for  Papers  in  the  ordinarv  sense  of 
the  word.  "  There  is  a  yearly  volume  which  contains  valuable 
reports,  but  which  otherwise  only  contains  abstracts  of 
the  Papers  that  are  read ;  consequentlv,  some  other 
medium  of  publication  must  be  sought,  and  this  is  generally 
found  in  the  various  technical  and  scientific  journals. 

We  prefer  the  still  small  voice  of  science  rather  than 
the  sensational  heralding  of  scientific  achievements  in  war, 
however  necessary  these  may  have  been.  But  when  it 
comes  to  the  question  of  gaining  the  ear  of  the  nation, 
and  still  more  of  the  Government,  we  do  not  agree  with 
our  contemporary  that  either  of  these  "  will  listen  more 
readily  to  science  at  its  best."  The  honours  that  have 
gone  to  men  of  science,  speaking  in  the  broadest  sense, 
have  been  few  and  far  between  compared  with  those 
bestowed  on  men  who  have  been  able  to  deal  in  the 
spectacular.  It  must  surely  be  admitted,  with  regret, 
that  the  Government  (which  is  what  usually  counts)  and 
equally  the  nation  (which  usually  does  not  count)  will  be 
much  more  readily  captivated  by,  say,  a  levitated  (and 
impossible)  railway  than  by  a  solid  advance  which  does  not 
appeal  so  readily  to  the  imagination. 

The  British  Association  has  done  much  useful  work  in 
the  past,  and  there  is  no  reason  why  it  should  not  carry 
out  correspondingly  useful  work  in  the  future  ;  but  we  hope 
that  a  definite  attempt  will  be  made  next  year  to  return  to 
more  balanced  lines  as  far  as  the  programme  is  concerned. 


Electricity   from   Wind- 
power. 

Br   M.   J.    E.   TILNEY. 

In  these  days  when  economy  in  power  production  is  being 
preached  on  all  sides,  and  with  schemes  involving  the  use  of 
vast  quantities  of  coal  and  gas  for  generating  electricity  being 
proposed  by  the  Government,  it  may  not  be  inopportune  to 
put  forward  a  claim  for  the  consideration  of  the  use  of  wind- 
power  for  isolated  plants,  suitable  for  supplying  the  needs  of 
villages  and  individual  hou.ses. 

Articles  liave  at  times  appeared  in  the  pages  of  the  technical 
press  describing  individual  attenijits  in  this  direction,  and  as 
far  back  as  May,  1907,  one  finds  details  of  jilants  installed 
which  are  described  by  Mr.  Horsnail,  but  no  one  seems  to  have 
followed  the  matter  up  to  any  extent,  and  in  99  cases  out  of 
100  any  private  house  jjlant  erected  in  the  past  10  years  has 
preferred  either  suction  gas  or  petrol  or  crude  oil  engine  drives 
to  the  undoubtedly  more  economical  scheme  of  utilising  the 
forces  of  nature. 

The  first  objection  with  which  one  is  met  is  that  the  wind  is 
so  variable  in  its  force  that  it  cannot  bo  relied  upon.  The 
fact  of  its  being  variable  is  undoubtedly  true,  but  a  close 
examination  of  the  records  of  the  Meteorological  Office  for 
many  widely-scattered  districts  of  this  country  shows  that, 
while  the  force  of  the  wind  varies  over  wide  limits,  it  very 
seldom  falls  below  such  a  pressure  as  will  provide  quite  a  con- 
siderable amount  of  ])ower. 

Of  course,  storage  is  essential,  but  so  also  is  it  essential  in 
the  case  of  the  gas  or  oil  plants  mentioned  above,  and  the  factor 
which  must  determine  the  possibility  of  using  wind-power  on  a 
commercial  basis  will  be  the  comparison  between  the  average 
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•daily  requirements,  and  the  average  daily  power  available 
according  to  the  Meteorological  records  for  the  district. 

Mr.  Horsnail  in  his  interesting  articles  of  12  years  ago  dealt 
with  a  house  having  100  21-c.p.  lamps,  but  probably  a  much 
larger  field  is  open  for  houses  with  only  100  10-watt  lamps,  of 
which  a  large  number  are  scattered  over  the  country  in  the  form 
of  farms,  and  the  more  moderate-sized  country  house,  with 
iourteen  or  fifteen  rooms. 

For  such  a  house,  if  lighting  only  is  in  question,  an  extremely 
small  plant  can  be  installed.  It  is  seldom  if  ever  advisable  to 
install  a  tower  lower  than  30  ft.  high,  or  a  wheel  of  less  than 
14  ft.  in  diameter,  because  the  saving  in  cost  between  a  14  ft. 
and  a  12  ft.  wheel  is  inconsiderable,  and  anything  below  a 
30-ft.  tower  is  subject  to  air  eddies  that  undoubtedly  reduce  the 
efficiency. 

The  question  then  arises  as  to  what  power  should  be  available 
from  such  a  wind  engine,  and  this  is  a  matter  which  can  be 
determined  with  some  degree  of  accuracy  from  the  records 
referred  to  above,  which  are  available  for  a  very  large  number  of 
stations  throughout  the  country. 

As  a  general  rule  it  will  be  foimd  that  there  are  very  fe^v  days , 
indeed  throughout  the  year  in  which  a  breeze  of  10  miles  per 
hour  and  above,  is  not  available  for  several  hours  per  day,  and 
a  wheel  14  ft.  in  diameter  will  place  at  our  disposal  rather  over 
7  B.T.U.  in  the  24  hours,  with  a  10  mile  an  hour  breeze,  and 
should  this  rise  even  to  a  small  extent  during  the  day,  the 
power  will  be  increased  in  a  very  much  greater  ratio  than  the 
increase  of  wind  velocity. 

The  records  which  the  writer  has  used  do  not  differentiate 
between  a  wind  velocity  of  10-20  miles  per  hour,  so  that  in 
aU  jarobability  the  available  power  would  be  nearer  18  B.T.U. 
than  the  figure  given  aboveof  7  B.T.U.  per  24  hours. 

Houses  such  as  it  is  proposed  to  consider  would  not  require, 
even  in  the  darkest  months  of  the  year,  more  than  about 
4  B.T.U.  per  day,  the  maximum  lighting  load  being  probably 
in  the  nature  of  500  watts,  so  that  any  balance  provided  by  the 
wind  engine  will  be  available  for  other  purposes,  and  cooking 
and  heating  at  once  come  into  consideration. 

If  it  is  decided  to  use  any  balance  in  the  first  place  for  cooking, 
it  will  be  well  to  consider  what  will  be  the  requirements  of  such 
a  house,  and  from  the  writer's  jjersonal  experience  he  would  be 
disposed  to  suggest  that  for  a  14-roomed  house  with,  say,  six 
people,  from  10  to  12  units  jjer  day  for  cooking  in  winter  and 
rather  less  in  summer,  will  be  a  very  full  allowance,  so  that 
the  power  available  from  our  small  wind  engine  would  practic- 
ally always  be  ample  to  supply  not  only  the  light,  but  also  the 
power  required  for  cooking,  and  in  times  of  calm  the  lighting 
supply  can  easily  be  safeguarded  by  transferring  the  cooking 
to  the  ordinary  kitchen  range. 

By  increasing  the  height  of  the  tower  to  40  ft.  and  the 
diameter  of  the  wheel  installed  to  16  ft.  a  very  much  larger 
margin  of  jjower  can  be  obtained,  and  in  all  probability  for 
.such  a  house  as  we  are  considering  a  certain  amount  of  electric 
heating  could  be  indulged  in  during  the  winter  months,  for 
one  finds  that  during  the  six  ivinter  months  even  including  the 
calm  period  noted  by  Mr.  Horsnail,  which  appears  to  be  fairly 
widespread  over  the  country,  there  is  usually  an  average  of 
seven  hours  per  day  when  the  wind  velocity  will  be  well  into 
force  5,  which  with  the  14-ft.  wheel  even  would  give  us  in  those 
7  hours  about  12  B.T.U.  as  a  minimum,  and  with  the  16-ft. 
wheel  about  half  as  much  again. 

In  all  those  figures  allowance  has  been  made  for  loss  in  the 
•storage  battery,  but  this  will  not  be  applicable  to  the  whole  of 
the  power  generated,  because  in  practice  a  very  considerable 
proportion  of  the  power  will  be  used  direct,  particularly  where 
•cooking  and  heating  apparatus  is  installed. 

In  the  case  of  a  small  plant  using  a  battery  of  120  ampere- 
iours  capacity,  the  units  generated  by  the  wheel  were  metered, 
and  also  the  units  actually  used  in  the  house,  and  the  overall 
■efficiency  for  a  full  years  run  came  out  as  high  as  80  per  cent. 

The  wind  engine  and  battery  floated  together  on  the  line, 
and  it  was  quite  apparent  by  watching  the  instruments  that  the 
wind  engine  supplied  direct  to  the  house  its  maximum  capacity 
for  the  wind  velocity  at  the  times  of  observation,  the  balance 


only  being  taken  from  the  battery  if  the  load  was  too  great 
for  the  engine. 

In  deciding  upon  the  size  of  the  plant,  considerable  care  must 
of  course  be  taken  to  balance  the  various  units,  and  it  will  be 
found  wise  to  install  a  dynamo  which  might  at  first  appear 
slightly  too  small  for  the  wind  engine  power  available.  This 
will  be  readily  understood  when  it  is  considered  that  for  quite 
two-thirds  of  the  year  the  plant  will  be  nmning  below  the 
maximum  possible,  and  it  is  better  to  overload  the  dynamo 
somewhat  in  maximum  velocities  rather  than  have  unpro- 
ductive capital  expenditure,  and  an  unduly  heavy  unit. 

Again,  a  mistake  may  be  made  in  the  size  of  the  battery 
which  can  more  easily  be  of  too  large  a  capacity  than  too 
small,  as  ones  instinct  is  to  provide  the  maximum  storage 
capacity  without  realising  that  the  best  efficiency  wLU  be  got  by 
calculating  on  the  charging  capacity  of  the  d}niamo  at  con- 
siderably below  the  maximum  wind  velociity 

Some  adjustment  of  the  governor  of  the  wind  engine  is  very 
certain  to  be  found  necessary  after  the  plant  is  put  to  work 
so  as  to  ensure  (1)  that  the  best  use  is  made  of  the  average 
prevalent  wind  velocity,  and  (2)  that  the  battery  is  not  over- 
charged systematically. 

The  extra  charging  that  the  battery  may  get  in  the  case  of  a 
gale  will  probably  not  do  it  any  harm,  but  the  thing  to  guard 
against  is  systematic  over  charging  at  a  low  rate  which  causes 
rapid  loss  of  capacity. 

The  figures  given  by  Mr.  Horsnail  for  the  costs  of  running 
stich  plants  certainly  do  not  err  on  the  low  side.  Wind 
engines  of  the  type  suitable  for  this  work  have  been  running 
for  years  on  other  work  without  costing  more  than  £2  or  £3 
altogether  for  repairs.  Such  painting  as  is  necessary  is  a  very 
inexpensive  job,  particularly  if  one  of  the  modern  sprayers  is 
used  for  the  purpose.  Battery  renewals  and  depreciation 
must,  of  course,  be  allowed  on  a  substantial  basis. 

The  writer  hesitates  to  give  any  figures  for  plant  at  the 
present  time,  because  prices  are  quite  different  to  what  they 
were  5  years  ago,  when  the  last  of  the  installations  with  which 
he  has  been  concerned  was  erected,  but  something  far  below 
the  figure  of  £500  given  by  Mr.  Horsnail  should  amply  cover  a 
complete  installation  of  a  14  to  I5-roomed  country  house  or  farm, 
including  the  wiring  and  cooking  and  some  heating  apparatus. 
On  high  ground,  in  localities  where  the  records  show  high 
average  wind  forces,  quite  an  ambitious  scheme  might  be 
indulged  in,  and  it  will  of  course  be  evident  that  where  the 
house  is  placed  within  comparatively  easy  reach  of  the  sea, 
owing  to  the  higher  average  velocities  in  such  districts,  ample 
provision  should  be  made  for  utilising  all  the  natural  power 
available. 

In  this  country  probably  the  disc  t\-pe  of  mill  will  find  most 
favour,  though  in  Denmark  and  Holland  the  perhaps  more 
picturesque  arm  t3'pe  seems  to  give  good  results. 

Of  course,  there  will  be  objections  to  the  adoption  of  these 
wind  engines  on  aesthetic  grounds,  but  we  have  as  a  nation  got 
to  be  a  good  deal  more  careful  of  our  coal  resources  than  has 
been  the  case  in  the  past,  and  while  it  is  not  sxiggested  that 
people  should  erect  wind  engines  on  the  tops  of  their  houses 
in  towns,  it  certainly  is  suggested  that  no  country  house 
suitably  situated  should  neglect  to  use  such  power  as  may  be 
availaljlc,  and  that  farms  where  electricity  would  undoubtedly 
be  of  great  use  for  many  purposes,  including  perhaps  the 
electrification  of  crops,  should  certainly  consider  them  as  a 
necessary  adjunct  to  the  general  farm  equipment. 

It  is  not  suggested  that  the  adoption  of  a  windpower  policy 
should  niaterially  affect  the  proposed  super-power  schemes, 
but  it  might  uiuloubtedly,  if  co-ordinated  with  those  schemes, 
effect  a  considerable  saving  in  the  matter  of  supplying  districts 
and  villages  lying  off  the  line  of  the  main  trunk  supplies,  and 
so  bring  us  iu>arer  to  the  universal  electrical  age  which  so  many 
are  already  prophesying. 

If  Government  gave  even  the  smallest  encouragement  to  the 
idea,  there  is  reason  to  think  that  good  result's  would  be 
obtained,  but  it  must  not  be  left  to  unqualified  men  to  adviise 
on  the  erection,  or  frequent  failures  by  the  adoption  of  unsuit- 
able sites  or  plant  would  result. 
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Notes  on  the  Meeting  of  the  British  Association. 


The  meeting  of  the  British  Association  at  Botunemouth 
was  held  last  week  under  conditions  which  may  be  described 
as  ideal,  and  the  number  of  visitors  that  were  attracted  to  the 
meeting  was  considerable,  amounting  to  1,500,  though  this 
cannot  be  regarded  as  in  any  sense  a  record.  The  Presidential 
Address  was  delivered  by  the  Hon.  Sir  Charles  A.  Parsons  in 
the  evening  of  Tue-sday,  while  the  Sectional  Addresses  were 
delivered  in  the  morning.  Abstracts  of  the  Presidential 
Address  and  of  Prof.  A.  Grays  address  to  Section  A,  and  Prof. 
J.  E-PetaveFs  address  to  Section  G,  were  given  in  our  last  issue. 

It  may  be  said  in  a  general  way  that  the  Papers  read  before 
Sections  A  and  G  were  not  as  interesting  to  the  averagejphysicist 
or  to  the  electrical  engineer  as  was  generally  the  case  in  pre- 
war day--.  In  fact,  in  Section  G  there  was  nothing  of  direct 
electrical  interest  beyond  certain  Papers  on  wireless  telegraphy 
and  kindred  subjects,  and  possibly  Prof.  Thornton's  Paper  on 
Heat  Insulators.  The  proceedings  of  this  Section  were  other- 
wi.se  taken  up  by  subjects  of  military  engineering  interest. 

Prot.  Gray's  Presidential  Address  to  Section  A  was  imme- 
diately followed  by  the  report  of  the  Committee  on  Eadio- 
telegraphic  Investigations.  This  will  be  found  in  another 
column,  together  with  some  notes  contributed  by  Prof.  W.  H. 
Eccles  on  observations  which  were  taken  during  the  recent 
eclipse. 

Wednesday,  September  lOth. 

Discussion  on  Thermionic  Valves. 
The  proceedings  in  Section  Aon  Wednesday  consisted  mainly 
in  a  disca.ssion  on  thermionic  valves. 

Prof.  W.  H.  Eccles,  in  opening  the  discussion,  remarked 
that  the  three-electrode  vacuum  tube  had  produced  a  revolu- 
tion in  radio  telegraphy  in  the  last  few  years.  Previously, 
spark  transmission  and  crj-stal  detection  of  radio  signals  were  _ 
used.  Now,  high  power  stations  for  long-distance  transmission 
generally  generated  continuous  waves,  and  at  the  receiving 
station  beat  reception  by  means  of  three-electrode  valves  was 
becomiBg  more  general.  Reception  of  much  weaker  signals 
was  now  possible,  and  the  range  of  a  transmitter  had  been 
extended  enormously  beyond  what  it  was  in  1913  by  employing 
the  three-electrode  valve.  Magnification  of  the  signal,  pro- 
bably 100,000  fold,  was  now  possible  by  means  of  a  receiver 
employing  valves. 

The  valve  had  another  use  as  a  producer  of  high-frequency 
oscillations  and  for  modulating  high-frequency  oscillations,  as, 
for  example,  in  wireless  telephony.  Dr.  Eccles  proceeded  to 
describe  the  parts  of  a  valve,  and  showed  photographs  of  a 
French  valve  and  an  American  army  valve. 

Electrons  were  emitted  from  the  filament  and  passed  through 
the  control  electrode  (grid)  to  the  anode.  By  rea.son  of  their 
small  mass  the  electrons  showed  no  tardiness  in  responding  to 
changes  of  potential  impressed  upon  the  grid,  and  the  anode 
current  faithfully  recorded  changes  in  the  potential  of  the 
grid.  The  filament  was  usually  of  tungsten,  but  metal 
filaments  coated  with  oxides,  such  as  lime,  had  been  used. 
The  valve  was  a  magnifier — i.e.,  a  P.D.  of  1  volt  applied  to 
the  grid  might  have  the  same  efiect  upon  the  anode  as  a 
potential  of  20  volts  applied  to  the  anode  circuit.  The  first 
three -electrode  valve  was  made  by  De  Forest  ;  but  many 
brains  had  been  involved  in  bringing  the  valve  to  its  present 
condition. 

Using  as  a  means  of  detection  an  amplifier  in  conjunction 
with  a  vibration  galvanometer,  alternations  of  amplitude  of 
10  *"  volts  applied  to  the  grid  at  a  frequency  of  10-20  per  second 
could  be  observed  by  the  galvanometer.  It  thus  ought  to  be 
possible  to  transmit  signals  across  the  Atlantic  with  insulated 
cables  having  exposed  ends  dipjjing  in  the  sea  at  places  50 
miles  apart  with  a  transmitting  current  of  about  20  amjjeres. 

Fig.  1  showed  how  the  valve  could  be  used  as  a  generator  of 

oscillations.      The     following   mechanically   operated   circuit 

(Fig.  2)  was  of  use  in  explaining  the  action.    Mj  M^  were  two 

ectromagnets    placed  near   the  limbs  of  a  tuning  fork,  T. 

el 


If  by  chance  any  change  took  place  in  the  current  through 
electromagnet  M^,  the  tuning  fork  was  attracted,  and,  both 
limbs  moving  together,  an  E.M.P.  was  induced  in  the  coils 
of  the  electromagnet  M^,  which  E.M.F.  affected  the  potential 
of  the  grid.  The  magnet  Mj  could  be  so  arranged  that  the 
change  of  potential  of  the  grid  tended  to  increase  the  original 
change  in  the  anode  current,  and  under  such  circumstances  the 
timing  fork  would  vibrate  with  proper  adjustment  of  the 
magnets  M^  and  31...  This  Dr.  Eccles  demonstrated.  If  the 
filament  was  dulled  by  lowering  the  filament  current,  then 
the  oscillations  died  away.  A  condition  could  be  reached 
where  the  oscillations  were  just  not  possible.  If  then  a  small 
current  of  the  same  frequency  as  the  tmiing  fork  was  ajDplied 


to  the  anode  circuit  through  the  transformer  shown  in  the 
diagram,  then  the  oscillations  would  gradually  build  up,  and 
the  timing  fork  would  begin  to  vibrate.  This  method  was 
only  applicable  when  the  stimulus  was  of  the  same  frequency 
as  the  fork.  j. 

Dr.  Eccles  then  described  the  auto-heterodjnie  method 
of  reception.  The  magnification  by  this  method  was  ex- 
tremely large,  possibly  of  the  order  of  100,000.  An  interesting 
application  of  this  circuit  was  mentioned.  A  beat  of  one  per 
second  was  obtained.  Then,  without  changing  any  other  part 
of  the  circuit,  coal  gas  was  used  as  dielectric  for  the  condenser 
instead  of  air.  The  beats  noted  were  three  jjer  second,  and 
the  change  in  the  capacity  of  the  condenser,  and  hence  the 
dielectric  constant  of  coal  gas  relatively  to  air,  could  be  cal 
culated.  By  this  method  a  change  in  capacity  of  j„^  cm. 
could  be  detected. 


M, 


M, 


Prot.  FoRTESCUE  continued  the  disctission,  stating  that  in 
all  probability  the  valve  was  not  in  its  final  form.  The  method 
used  to  obtain  electrons  from  the  fijament  was  by  heating  it, 
giving  the  electrons  in  the  tungsten  sufficient  energy  to  over- 
come the  attraction  of  the  surface  atoms  and  so  escape.  This 
was  a  very  inefficient  method  of  producing  electricity,  having 
an  efficiency  of  about  4i  per  cent.  This  efficiency  could  be 
increased  by  the  use  of  fUaments  coated  with  lime  ;  but  these, 
for  some  reason  at  present  unknown,  ceased  to  have  the  power 
of  emitting  electrons  after  use.  Another  disadvantage  of  the 
thermal  method  of  producing  the  electron  emission  from  a 
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filament  was  that  the  velocities  with  which  the  filaments 
emitted  varied  considerably,  the  energy  beiugdistributed  among 
the  emitted  electrons  according  to  Maxwell's  law.  It  would 
thus  be  advisable  to  search  tor  some  method  of  producing 
electron  emission  without  heating  the  filament. 

Another  diflicalty  in  the  manufacture  of  valves  was  that  of 
removing  the  last  traces  of  gas  from  the  bulb.  Gas  was 
occluded  in  the  glass  and  the  interior  metal  parts.  The  gas 
might  be  in  solid  solution  in  the  crystals  of  the  metal,  or  in 
the  interstices  between  the  crystals.  How  it  was  retained  was 
doubtful.  The  method  of  removing  the  gas  was  to  submit 
the  metal  parts  during  evacuation  to  a  higher  temperature  than 
they  would  be  subjected  to  during  normal  use.  The  gases  that 
appeared  in  a  valve  had  been  examined  in  two  ways  :  Firstly 
spectroscopically,  and  secondly  by  measuring  the  potential 
at  which  a  sudden  change  in  the  anode  current  occurred  as 
the  anode  voltage  was  increased,  the  grid  being  connected  to 
the  anode.  This  indicated  the  voltage  at  which  ionisation 
occurred. 

Another  unexplained  phenomenon  which  occurred  was  that 
when  a  higher  anode  voltage  was  used  than  normally,  a  valve 
tended  to  harden  ;  but  with  very  low  anode  voltages' a  ten- 
dency to  soften  was  noticed. 

Another  drawback  was  the  fragility  of  the  glass  envelope. 
Glass  also  had  the  disadvantage  that  chemical  action  took 
place  at  the  points  where  the  metal  stems  passed  through  the 
glass.  Further,  the  bulb  could  not  be  heated  to  a  very  high 
temperature  during  exhaustion,  because  it  was  liable  to 
collapse.  De  Forest  had  patented  a  valve  in  which  the  metal 
anode  was  itself  the  case,  but  it  was  improbable  that  the  seals 
indicated  would  permit  a  good  vacuum  to  be  maintained. 


Mr.  B.  S.  GossLiNG  traced  the  experience  of  an  electron  in 
its  path  from  the  filament  through  the  grid  mesh  to  the  anode. 
Manufacture  of  valves  during  the  war  had  improved  con- 
siderably, so  that  valves  with  very  similar  electrical  properties 
coTild  be  made  on  commercial  scales. 

Major  R.  Whiddington  mentioned  a  few  applications  of  the 
valve  to  problems  in  physics,  and  indicated  how  the  permea- 
bility of  a  gas  could  be  measured  by  using  a  method  similar 
to  that  described  by  Dr.  Eccles  for  measuring  the  dielectric 
constant  of  a  gas. 

Jlajor  Whiddington  then  read  a  Paper  on  "  Self  Oscillation 
in  Valves,"  in  which  he  stated  that  oscillations  had  been 
obtained  in  a  circuit  without  employing  inductance  and  capa- 
city. The  circuit  used  is  shown  in  Fig.  3.  A  soft  valve  was 
necessary.  The  phenomena  depended  upon  intermittent 
emission  of  electrons  from  the  filament.  An  electron  leaving 
the  filament  took  a  definite  time  to  traverse  the  distance  from 
filament  to  grid.  If  the  electron  could  there  ionise,  the  positive 
then  formed  would  take  another  definite  time  to  pass  to  the 
filament.  Major  Whiddington  assumed  a  cloud  of  electrons 
leaving  the  filament  and  producing  a  cloud  of  positive  ions 
which  returned  to  the  filament,  and  created  by  bombardment 
a  further  cloud  of  electrons,  so  maintaining  the  process.  The 
periodic  time  was  the  sum  of  tlie  times  taken  by  the  electron 
to  reach  the  grid,  and  that  of  the  positive  ions  to  pass  from  grid 
to  filament. 

Thiiradaij,  September  llth. 

On  Thursday,  the  centre  of  interest  shifted  rather  to  the 
Economic  and  Educational  Sections.  Dr.  H  M.  Vernon ,  whose 
svork  on  industrial  fatigue  is  well  known,  opened  a  discussion 
on  Lord  Leverhulme's  idea  that  works  should  be  run  on  two 


shifts,  each  of  only  six  hours.  He  dealt  largely  w  ith  the  eff  *ct 
of  decreased  hours  on  rate  of  output,  and  his  conclusica  was 
not  favourable  to  the  six-hour  shift.  Probably  the  eight-hour 
shift  did  not  cause  more  than  a  moderate  amount  of  fatigue, 
the  real  trouble  being  due  to  monotony  and  boredom. 

Mr.  P.  S.  Florence  stated  that  investigations  on  this 
subject  had  been  carried  out  by  the  National  Research  Council, 
of  America,  and  their  main  report  would  be  issued  shortly. 
Rhythmical  movement  had  been  shown  to  be  important,  and  an 
eight-hour  day  was  generally  favoured. 

There  was  considerable  discussion  on  continuation  schools. 
In  this  connection  Mr.  A.  P.  M.  Fleming  drew  attention  to  the 
great  importance  of  works  schools.  Not  only  were  they  good 
technically,  but  they  ultimately  led  to  more  harmonious 
relations  between  the  management  and  the  workers. 

In  Section  A,  Prof.  Horton  and  Miss  A.  C.  Davies  read  a 
Paper  on  "  The  Ionisation  of  Argon  and  Helium  by  Electron 
Collisions."  The  authors  described  how  electrons  emitted  by 
a  hot  filament  produced  two  efiects  in  a  gas  at  low  pressure. 
One  egeet  was  the  well-kjiown  one  of  ionisation  ;  the  other 
efiect  occurred  when  the  bombarding  electron  did  not  possess 
enough  energy  to  ionise,  but  did  disturb  the  electrons  of  the 
gas  atom  to  such  an  ex-tent  that  short-wave  radiation  was 
emitted.  They  measured  the  potential  through  which  an 
electron  must  fall  to  perform  these  operations,  and  foimd  that 
for  helium  the  resonance  and  ionising  potentials  were  re- 
spectively 20-5  and  25-.5  volts.  For  argon  the  values  were 
11-5  and  16-1  volts  respectively. 

In  the  discussion  on  this  Paper  Mr.  Goucher  agreed  in  the 
main  with  Dr.  Horton,  but  stated  that  with  helium  he  always 
got  an  ionisation  eSect  with  the  radiation  efiect  at  20-5  volts. 

Friday,  September  I2tk. 

On  Friday,  in^ Section  G,  Capt  J.  Robinson  read  a  Paper  on 
"  Directional  Wireless  with  Special  Applications  to  Aircraft," 
which  we  hope  to  publish  next  week.  In  the  discussion  on 
this  Paper  Prof.  Fortescue  requested  more  information  with 
regard  to  the  deviation  of  bearings  obtained  by  loops  used  in 
Capt.  Robinson's  scheme  from  the  true  direction.  These 
deviations  were  assumed  to  be  of  atmospheric  origin.  Prof. 
Ewing  stated  that  the  location  of  Zeppelins  bv  wireless  sur- 
veying was  probably  in  operation  by  us  before  the  Overmans 
themselves  used  it  in  directing  the  course  of  their  raiding  air- 
craft. This  was  followed  by  a  Paper  by  Prof.  C.  L.  Fortescue 
on  '■  The  Three  Electrode  Thermionic  Valve  as  an  Alternating 
Current  Generator,"  ot  which  we  publish  the  first  p>rtiou  in 
another  column.  Two  Papers  were  abo  read  by  Pror.  W.  H. 
Eccles  and  F.  W.  Jordan  on  '"  A  New  Arrangement  for  Gener- 
ating Oscillations  by  Using  Thermionic  Valves,"  and  "  A 
Trigger  Relav  Operated  b\  Thermionic  Valves.''  These  two 
Papers  will  be  found  on  another  page. 

Dr.  W.  A.  Herdman,  F.R.S.,  has  been  appointed  President 
of  the  Association  for  the  -sear  1920-21,  when  a  meeting  will 
be  held  at  CardiS.  The  names  ot  Prof.  A.  Fowler.  Prof.  A.  AV. 
Kirkcaldy,  Dr.  W.  H.  R.  Rivers  and  Dr.  E.  H.  Griffiths  have 
been  added  to  the  Coincil.  Li  response  to  a  deputation 
inviting  the  Association  to  hold  its  meeting  in  1921  in  Edin- 
burgh, the  invitation  was  unanimously  and  gratefallv  accepted. 
Prof.  .T.  Perry  was  re-appointed  general  treasurer. 


Books  Received. 

[Copies  of  the  undermentioned  works  can  be  had  from  The  Electrician  Offices,  of 
receipt  of  published  price,  plus  postage.] 

••  Electricity  in  the  Service  of  JIan."  By  R.  Mullineux  Waliusley, 
D..Sc.  (Lnidon  :  Cassell  &  Commnv.)  Vol.  II.,  Section  II.  Pp.  vii. 
+fi91.     10s.  6d. 

••  Tlu>  Study  of  the  Weather."  By  E.  H.  Chapman.  (Cambridse  : 
University  Press.)     Pp.  xii.-f  131.     3s".  ()d,  net, 

'•  .\n  Enquiry  Concerning  the  Principles  of  X.itural  Kncwledse,"  Bv 
A.  X.  Whit-head,  Sc.D.,  F.R.S.  (Cunbridce  :  Universitv  Press.)  Pp. 
xii.+l'OO.     ll's.  6d.  net. 

•■  .A.ut.imobile  Battnies."  By  H.  H,  V.  Cross.  (London  :  E.  &  F.  X 
Spin.)     Pp.  viii.  +  lOl.     4s.net. 
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The  Municipal  Tramways  Association. 


The  18th  annual  conference  of  the  Municipal  Tramways 
Association  has  been  held  this  week  at  Dundee,  where  a  pro- 
gramme has  been  pro\-ided  of  both  technical  and  social  interest. 
The  proceedings  opened  on  Wedncsda}  with  a  reception  b} 
the  Lord  Provost  (Sir  WiUiam  Don.  K.B.K.).  after  which  llr. 
T.  B.  Goodver  (•reneral  manager  ot  the  Corporation  tramways 
at  Crovdori)  delivered  his  presidential  addre.=s.  This  was 
followed  b\  a  Paper  entitlen  "  Wheie  do  we  Stand  ? "  by 
Councillor  Kellv  (convenor  of  the  Glasgow  Corporation  tram- 
ways). On  Thursday  Mr.  A.  R.  Fearnle^, ,  of  SheflBeld,  read  a 
Paper  on  "  Motor  Omnibus  Services." 

Next  week  we  hope  to  give  some  further  account  of  the 
proceedings,  but  meanwhile  we  give  in  what  follows  abstracts 
of  these  three  Papers. 

Presidential  Address.* 

Bj-    T.    n.    GOODYKK. 

We  have  arrived  at  a  settlement  of  some  problems  which  caused 
great  anxiety.  In  regard  to  the  application  of  the  National  Trans- 
port Workere'  Federation  for  reduced  working  hours  and  variations 
in  conditions  of  labour,  everj-  credit  is  due  to  those  tramway  repre- 
sentatives who  had  to  carry  out  the  negotiations  with  the  parties 
interested,  and  who  arrived  at  an  agreement  which  fixed  conditions 
of  service  for  the  whole  of  the  undertakings  The  revised  conditions 
will  entail  a  considerable  increase  in  working  costs,  and  we,  as 
employers,  have  the  right  to  look  for  increased  efficiency  on  the  part 
of  the  workers.  The  owners  of  tramways,  lie  they  ratepayers  or 
shareholders,  are  entitled  to  their  share  of  the  benefits,  and  those 
using  the  cars  should  be  willing  to  pay  such  fares  as  will  give  a 
reasonable  return  on  the  capital.  As  Mr.  John  Young  said  in  his 
Presidential  Address  of  1902,  it  is  well  for  each  Corporation  to  stvidy 
their  own  fares  and  feel  their  way  before  making  concessions  which 
they  may  not  be  able  to  live  up  to.  The  tramway  situation  two  or 
three  vears  hence  is  likely  to  cause  us  some  concern,  when  there  is 
less  money  to  spend  on  fares  and  when  operating  expenses  will  not 
be  much  less  than  now.  and  we  should  not  take  too  rosy  a  view  of  the 
immediate  future.  The  formation  of  the  Joint  Industrial  Council 
for  the  tramway  industn'  entailed  an  enormous  amount  of  labour 
upon  the  Executive  CouncU,  and  it  was  a  matter  of  considerable 
satisfaction  to  me  when  we  met  in  London  in  May  last  to  have  the 
constitution  endorsed  with  a  few  minor  amendments. 

I  felt  proud  when  I  read  the  words  of  Sir  Eric  Geddes  in  introducing 
the  Ministry  of  Transport  Bill  :  "  Except  in  the  one  bright  instance 
of  the  municipal  tramways,  the  transportation  systems  of  this 
eountrj'  are  not  prosperous.  Taken  all  over,  these  undertakmgs 
are  earning  7  per  cent,  on  their  capital.  They  are  excluded  from  the 
Bill."  The  Ministrj-  have  no  intention  of  taking  over  the  working 
of  our  tramwavs.  The  recently  issued  report  of  the  Select  Com- 
mittee on  Transport  (Metropolitan  Area)  recommends  the  setting 
up  of  a  "  Supreme  Traffic  Board  for  Greater  London.  It  is  greatly 
to  be  regretted  that  such  a  Board  has  not  been  set  up  previously. 
No  doubt  the  reason  is  due  to  '  other"  interests  blocking  the  way. 
It  is  to  be  hoped,  however,  that  the  problem  of  London  traffic  will 
now  be  seriously  grappled  with.  The  Board  will  accomplish  much 
if  it  eliminates, "to  quote  the  Committee,  '  senseless  and  co.stly  com- 
petition." The  view  is  generally  entertained  that  the  competition 
with  the  mur.icipal  tramway  undertakings,  except  during  the  period 
of  the  war,  has  been  "  aggressive  "  in  character.  l; 

The  Select  Committee  condemned  the  inequitable  rating  of  tram- 
ways, and  their  contribution  towards  the  maintenance  of  the  surface 
of  the  roads,  as  compared  with  the  immunity  of  the  omnibuses  from 
both  these  charges.  The  special  rejwrt  of  the  Local  Legislation 
Committee  of  last  session  refers  to  the  anomaly  of  the  compulsion 
upon  municipalities  to  contribute  to  the  upkeep  and  the  cost  of 
reconstruction  of  roads,  and  the  immunity  of  private  enterprise 
therefrom,  especially  so  far  as  motor  omnibuses  are  concerned.    This 


tramways  especially  (and  also  rail-less  traction  and  motor  omnibuses)' 
will  play  a  most  important  part  in  the  new  social  life  and  development 
which  is  about  to  be  inaugurated  in  linking-up  new  housing  areas 
^\•ith  industrial  towns.  A  Select  Committee  on  Motor  Traffic  re- 
ported some  years  ago  that  the  duty  of  origmating  and  accommo- 
dating traffic  schemes  and  regulations  is  a  municipal  duty.  The 
control  of  the  streets  is  essentially  a  municipal  function,  and  the  same 
minds  should  have  before  them  the  question  of  the  adecjuacy  of  the 
street  facilities  for  traffic  and  its  regulation.  Lord  Islington  said 
recently  in  the  House  of  Lords  that  rapid,  regular  and  cheap  tram- 
way facilities  are  an  integral  and  indispensable  part  of  a  successful 
housing  scheme. 

I  have  pleasure  in  welcoming  the  new  general  secretary  (Mr.  J. 
Beckett)  to  his  first  conference  of  our  Association.  I  have  to  con- 
gratulate the  members  upon  the  completion  of  another  year's  suc- 
cessful working,  which  wUl  rank  as  the  busiest,  most  strenuc.us  and 
most  important  year  of  the  Association's  existence.  The  Association 
is  indebted  to  Mr.  W.  Clough,  Mr.  Holford  and  Mr.  Feafnley  for  their 
help. 

Where  Do  We  Stand  ?  * 

Br    Councillor   KELLY. 

During  the  past  five  years  the  tramway  industry  has  been  carried 
on  under  great  difficulties.  All  our  ingenuity  and  our  energy  have 
been  expended  in  keeping  the  car  wheels  revolving.  There  have 
been  very  few  extensions  made  and  the  new  introduction  of  new  and 
improved  methods  has  been  inevitably  neglected.  I  therefore  ask 
the  question.  Where  do  we  stind  ?  This  question  we  must  en- 
deavour to  answer,  and  to  make  whatever  plans  may  be  necessary 
to  ensure  that  our  tramway  systems  are  placed  on  a  thoroughly 
sound  footing  and  are  carried  on  in  the  most  efficient  way. 

I  may  amplify  the  question  by  asking — Where  do  we  stand: 
(1)  Politically  ?  (2)  Mechanically  ?  (3)  Electrically  ?  (-1)  Economic- 
ally ?  and  (5)  Traffically  ? 

Where  Do  We  Stand  PoUiically  ? — In  regard  to  the  first  it  is  neces- 
sary that  we  should  come  to  some  definite  understanding  as  to  what 
is  to  be  our  policy  ui  regard  to  the  tramcar.  Some  of  us  have  already 
statutory  powers  for  considerable  extensions  throughout  the  dis- 
tricts surrounding  our  various  urban  communities.  We  are  now 
faced  with  the  problems  of  the  motor  bus  and  the  enormous  cost  of 
laying  new  lines.  We  must  provide  better  travelling  facilities  than 
we  are  giving  to-day.  In  some  places  our  people  are  going  to  be 
more  spread  out.  What  means  of  transit  can  cope  with  this  traffic 
in  the  most  efficient  way  ?  Some  favour  the  railway,  others  the 
motor  bus,  and,  of  course,  a  great  many  call  for  the  extension  of  the 
tramway.  Each  has  its  limitations,  but  the  most  popular  means 
of  travel  to-day  is  the  tramway. 

If  the  tramcar  holds  the  field,  and  the  spreading  of  the  population 
must  be  met  by  an  extension  of  the  tramway  systems  throughout 
the  country,  we  wOl  be  faced  with  a  huge  amount  of  \x-ork.  We 
must  consider  whether  we  can  make  more  tramways  along  their  own 
right-of-way  ;  whether  there  could  not,  with  advantage,  be  more 
amalgamation  of  tramway  concerns.  There  are  at  present  too 
many  tramway  authorities.  The  electric  car  should  not  be  confined 
as  it  has  been  in  some  places  up  till  now.  I  believe  we  have  in  the 
electric  tramway  an  instrument  which  is  far  ahead  of  any  other  for 
spreading  the  population.  I'     tiAK^JAJK 

ll'/(ere  Do  We  Stand  Mechanically  ?--hK\v&  thoroughly  up-to-date 
in  our  plant,  chiefly  in  our  rolling  stock  ?  Have  our  managers 
selected  the  best  type  of  car  for  each  set  of  conditions  ?  The  car 
which  is  best  for  one  tramway  undertaking  might  not  suit  another. 
This,  of  course,  is  a  niau'agerial  question,  but  we  Committee  men  all 
take  an  interest  in  details.  If  a  car  looks  well  it  is  almostcertain 
that  the  equipment  is  being  well  maintained.  During  the  past  five 
years  all  tramway  concerns  have  had  difficulty  in  obtaining  material. 
In  many  places  "the  track  is  in  a  dreadful  condition.  Contracts  for 
rails  have  had  to  be  abroad,  as  the  only  alternative  was  to  allow  the 


question,  and  the  allied  subject  of  rating  of  tramways,  have  recently      track  to  go  to  ruin.  .    „    ,     „,^.  ,.       ,  ,    «^  , 

^  ■  "         ■-■' r.u_T  „„.!„„  Where  Do  IPe  /SVand  Mcc/nr,a% .?— This  question  does  not  affect 


occupied  the  attention  of  the  Tramways  Committee  of  the  London 
County  Council.  They  arc  both  subjects  that  are  ripe  for  recon- 
sideration. During  the  last  49  years  we  have  passed  through  three 
distmct  stages  in  tramway  develo[)inent  as  distinct  as  the  stages 
in  geology,  and  yet  we  are  tied  down  to  the  conditions  of  1870.  In 
the  horse-  i)eriod  there  was  something  to  be  said  for  the  obligation 
on  tramway  owners  to  maintain  roads,  but  now  not  a  single  sett  is 
damaged  by  the  rolling  stock  ;    the  steam  period  was  from  1879  to 

1898,  and  now  we  have  the  electricity  period. 

Housing  and  transport  in  the  immediate  future  are  two  of  the  __  ,        ,  ta 

most  important  matters  which  will  enter  into  social  politics,  and      tant  question.     The   revenue   of   a   tramway  undertaking  consists 
•  Ahstrnrt.  *  Abstract. 


most  tramway  undertakers,  as  the  bulk  of  tramway  committees 
purchase  the  current  for  the  tramways  from  another  department  of 
the  Corporation.  Great  changes  are  shortly  to  be  uitroduccd  into 
the  electrical  world  Our  great  concern  just  now  is  the  supply  of 
coal.  The  price  is  bound  to  go  up,  and  we  doubt  whether  we  shall  get 
throughout  this  winter  sufficient  coal  to  meet  our  requirements. 
In  1901  we  purchased  better  coal  at  Cs.  9d.  per  ton  than  we  are  getting 
to-day  at  298. 

How  Do  We  Stand  Eronomically  .i*— This  is  perhajts  the  most  impor- 
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almost  solely  of  passenger  fares  ;  there  are  only  one  or  two  tramways 
on  which  fares  have  not  during  the  past  three  years  been  increased. 
Only  a  very  few  have  been  able,  however,  to  increase  the  statutory 
maximum.  These  increases  have  almost  invariably  resulted  in  a 
largely  increased  revenue.  Passengers  are  prepared  to  pay  any 
reasonable  increase. 

.Some  years  ago  there  was  a  controversy  between  the  tramway- 
men  in  this  country  and  the  street  railwaymen  of  America  as  to 
whether  our  system  of  graded  fares  or  their  system  of  a  flat  fare  was 
the  proper  system.  The  5  cent  flat  fare  in  America,  owing  to  the 
increase  in  expenditure,  is  now  found  to  be  too  low  ;  some  com- 
panies have  increased  the  flat  fare  to  6,  7  and  8  cents.  This  means 
that  there  is  no  short-distance  travel,  and  the  revenue  is  not  in- 
creasing, a  verj'  serious  state  of  matters. 

With  us  at  present  our  revenue  is  all  right,  but  what  of  our  ex- 
jienditure,  consisting  mamly  of  wages,  which  have  risen  since  1914 
over  100  per  cent.  We  have  simply  had  to  pay  wages  which  have 
been  fixed  for  us,  and  prices  for  material  which  we  were  powerless 
to  question.  Both  municipalities  and  companies  will  require  to 
expend  large  sums  in  extensions  and  for  increased  plant  and  equip- 
ment.    Will  we  be  able  to  borrow  the  necessarj^  capital  ? 

The  provision  for  depreciation  and  the  cost  of  renewals  must  now 
be  increased  by  at  least  100  per  cent.  The  profit  of  a  tramway 
should  not  merely  be  handed  over  in  relief  of  rates,  but  a  tramway 
should  not  become  a  burden  on  the  rates.  The  fares  charged  should 
yield  sufficient  revenue  to  meet  operating  expenses,  maintain  the 
undertaking  and  meet  all  fixed  charges.  Many  of  our  municipal 
systems  are  too  small  and  circumscribed  ;  all  that  is  wanted  to 
ensure  financial  success  is  a  linking  up. 

Where  Do  We  Stand  TrafficnUy  ? — 1  may  have  coined  a  new  word 
here,  but  the  meaning  is  plain.  Durmg  the  war  we  had  all  great 
difficulty  in  maintaining  a  satisfactory  ser\'ice.  Other  means  of 
travel  disappeared  or  were  restricted,  and  the  cars  had  to  bear  the 
burden.  In  many  places  we  are  not  any  better  after  10  months  of 
peace. 

If  the  population  of  our  towns  and  cities  grows  steadily  for  the 
next  few  years,  we  must  tackle  the  question  from  the  point  of  view 
of  all  classes  of  traffic.  My  o\ni  view  is  that  if  the  city  traffic  were 
scientifically  regulated,  we  could  use  the  surface  of  our  streets  to 
better  advantage  than  we  do  at  present.  In  most  to\nis  and  cities 
the  great  bulk  of  the  streets  are  quiet,  even  deserted,  while  the  few 
streets  are  congested  beyond  measure.  As  the  population  increases 
and  spreads  itself  over  a  wider  area,  our  difficulties  will  increase,  and 
steps  must  be  taken  immediately  to  relieve  congested  main  arteries 
by  opening  up  new  ones.  Some  cities  have  a  by-law  under  which 
sloAV  traffic  must  keep  as  near  the  kerb  as  possible.  This  has  been 
found  of  great  service  to  all  fast  traffic.  Some  cities  also  have  a 
by-law  which  prohibits  any  kind  of  traffic  passing  between  a  tramcar 
and  the  kerb  at  a  stopping  place  when  passengers  are  entering  or 
leaving.     This  by-law  is  also  of  service  if  strictly  enforced. 

I  have  not  touched  on  the  labour  question,  the  settlement  of  dis- 
putes, the  inauguration  of  Industrial  Councils.  These  matters  will 
all  be  ven'  much  in  evidence  in  the  near  future.  The  work  of  the 
Municipal  Tramways  Association  is  really  only  beginning.  Tram- 
way men  should  get  facilities  for  studying  what  is  being  done  on  the 
various  tramway  systems,  not  only  in  this  but  in  other  countries. 
In  the  years  to  come  tramwaymcn  will  play  an  important  part  in 
solving  the  problem  of  our  "  Ways  and  Communications." 

Motor  Omnibus   Services.* 

By  A.   R.   FEARNLEY. 

On  recent  occasions,  when  road  passenger  transport  has  been  under 
discussion,  it  has  been  suggested  that  extensions  of  electric  tramways 
should  not  be  made,  but  that  further  transport  faciities  required 
on  the  roads  should  be  provided  by  motor  omnibuses.  1  propose 
to  look  at  the  question  from  the  point  of  view  of  the  municipality 
engaged  in  passenger  transport  work,  and  to  show  as  a  result  of  the 
experience  gained  whilst  working  motor  'bus  services  as  auxUiary 
to  a  large  tramway  system,  during  the  past  seven  years,  how  and  to 
what  extent  motor  omnibuses  can  be  best  made  use  of.  It  is  com- 
paratively easy  for  any  municipality  to  obtam  powers  from  Par- 
liament to  work  motor  omnibuses  within  their  own  district,  and  they 
can  also  obtain  powers  to  work  omnibuses  in  adjacent  districts  on 
varying  terms. 

In  1907  the  Sheffield  Corporation  obtained  a  clause  which  reads 
aa  follows  :  "  The  Corporation  may  provide  and  run  motor  omni- 
buses within  the  city  and  also  in  connection  with  their  tramways  in 
certain  districts  adjoinmg  the  city  on  the  following  routes."  Most 
of  the  main  roads  leading  into  the  city  are  now  provided  with  "bus 
services  ;    on  those  which  are  not  so  provided  powers  have  b»»en 


obtained,  and  in"a  short  time  services  will  be  in  operation.  Another 
clause  provides  that  the  Corporation  shall  make  payment  to  the  road 
authority  of  |d.  j)er  'bus-mile  run  by  their  motor  omnibuses  ;  also, 
that  the  Corporation  shall  not  be  required  to  make  any  paj-ment  in 
excess  of  the  sum  of  |d.  per  'bus-mile  in  respect  of  any  road  which 
has  not  been  constructed  or  re-constructed  so  as  to  be  adapted  for 
mechanical  traffic.  Further  clauses  exempt  the  Corporation  from 
payment  in  respect  of  the  cost  of  raising  the  standard  of  any  road 
to  meet  the  requirements  of  mechanical  traffic  ;  if  a  grant  from  the 
Imperial  Exchequer  is  made  towards  the  cost  of  maintenance,  the 
amount  to  be  paid  by  the  Corporation  is  to  be  proportionately 
reduced.  The  Corporation  may  demand  and  take  reasonable  fares 
and  charges  for  the  conveyance  of  passengers  and  parcels  by  their 
motor  omnibuses. 

These  clauses  remain  operative  for  at  least  five  years  from  the 
31st  March,  1919,  and  were  settled  by  agreement  with  the  West 
Riding  and  Derbyshire  County  Councils  in  the  summer  of  19! 8, 
after  five  years'  experience  of  the  running  of  the  motor  bus 
services  over  their  road-^.  ^ 

Tne  Sheffield  Corporation  have  now  services  covering  37  miles  of 
road,  of  whijh  1.5  miles  is  within  the  city  boundary  and  22  mUes  out- 
side the  city,  on  County  Council  roads,  employmg  altogether  about 
40  motor  omnibuses.  At  least  half-a-dozen  additional  routes  are 
contemplated.  The  results  of  the  lirst  three  years  were  excellent, 
but  war  conditions,  especially  the  last  two  years,  made  the  working 
of  the  services  difficult,  and  at  times,  owing  to  the  mability  to  obtain 
spare  parts  and  carrj'  out  repairs,  almost  impossible.  Expenses  have 
increased  enormously — that  is,  from  7d.  per 'bus-mile  at  March,  1915, 
up  to  14d.  in  1918  and  17-8d.  in  1919.  The  expenses  for  the  last  two 
years  are  as  follows  : — 

Hheffidd  Expenditure. 

1915.  1918.  1919. 

Average  per    Average  per    Average  per 

'bus  m-le.        'bus  m'lc.        'bus  mile. 

Pence.  Pence.  Pence. 

Traffic  expenses 3012      ...       4-931       ...       7-086 

General  expenses    0-.370      ...       0-380      ...       0-532 

Repairs  accoimt      1-915      ...       4-411       ...       4-528 

Road  maintenance  account  0-055      ...       0-14t)      ...       0-200 

Power  expenses  (petrol)     1-683      ...       4-154      ...       5-550 

Total  work-ng  expenses 7-035      ...     14-022      ...     17-896 

The  vehicles  consist  at  the  present  time  of  26  Daimlers,  12  A.E.C., 
one  Tilling-Stevens,  and  one  Pagefield  (the  two  latter  having  been 
purchased  for  trial  purposes),  75  per  cent,  being  double  deck  and 
25  per  cent,  single  deck  'buses.  On  comitrj-  roads  the  single-deck 
'bus  is  the  more  satisfactorj-  type  of  v.hicle  ;  but  the  preference  in 
the  district  for  the  double-deck  'bus  is  so  pronounced  that  we  have 
tried  to  meet  this  requirement,  at  the  same  time  obtaining  the 
advantage  of  the  greater  seating  capacity  of  the  double-deck  over 
the  single-deck  vehicle. 

The  roads  and  districts  which  we  work  and  provide  with' motor 
omnibuses  are  (1)  city  roads,  largely  parallel  with  existmg  tramway 
routes,  which  connect  up  with  busy  tramway  tracks  and  routes 
through  districts  not  fully  ser\ed  by  the  tramwaj-s  ;  (2)  roads  branch- 
ing off  from  tramway  routes  into  districts  where  there  is  much  traffic. 
into  the  countr^'  where  the  scenerj-  is  attractive  ;  (3)  extensions  to 
existing  tramway  routes  which  mainly  have  their  teiminal  points 
at  the  city  boundaiy  into  adjacent  villages  and  rural  districts,  reach- 
ing as  far  as  7  miles  from  the  tramway  tennmus.  On  all  roads  the 
motor  omnibuses  have  proved  s\iccessful.  No.  (1)  class  of  service 
(city  routes)  provides  a  great  public  convenience  for  short  distance 
cross-town  traffic  through  streets  and  districts  which  cannot  be 
serx'ed  by  cars  ;  on  roads  branchuig  oft  from  tramway  routes  (2), 
the  traffic  developed  has  been  enormous.  Roads  previously  served 
by  horse-drawn  char-a-banc,  and  in  some  cases  having  no  ser\"ices 
at  all,  soon  called  for  regular  20  minutes  service  on  wcek-da^•s  and 
six  or  seven  minutes  sen'ices  at  the  week-ends. 

The  third  class  of  route,  extensions  to  existing  tramway  routes, 
should  have  the  serious  attention  of  all  municipalities  who  have  made 
themselves  the  transjiort  authority  for  their  district.  Besides  paying 
their  way  as  omnibus  routes,  they  brought  a  great  amount  of  traffic 
to  the  tramways  which  formerly  did  not  reach  them,  as  illustrated 
by  the  following  data  for  the  last  completed  week,  ended  August  17, 
1919:-- 

Receipts £2,172.  7s.  lid.  (fare  1  Jd.  permile) 

Passengers  carried    159,371 

Miles  run    20,7ti8.     (Ixist  mileage,  59  miles.) 

Receipts  per 'bus  mile      25-ld. 

Receipts  per  "bus  mile  up  to  date  this  year  are  23-59d. 

The  traffic  on  'bus  routes  is,  of  course,  greater  in  the  summer 
months  than  in  the  w  inter  months,  the  ratio  of  difference  bemg  much 
greater  than  on  the  tramwa\-s.  The  residents  in  the  villages  make 
many  moi-e  journeys  into  our  city  than  they  fonnerly  did,  and  the 
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young  people  take  advantage  of  the  sen-ices  for  attending  educa- 
tional institutions.  Aj>plications  for  special  'buses  for  evening 
parties,  week-end  outings,  schools  and  other  bodies  desirous  of 
travelling  into  districts  not  served  by  tranicars  are  very  numerous, 
and  if  encouraged  thLs  business  becomes  a  regular  and  profitable  one. 
The  population  of  the  districts  sened  vary  from  1,00()  up  to  22,(XKI. 

Having  now  explained  how  motor  omnibuses  are  ojierated,  I  w  ill 
give  some  results  which  demonstrate  that  the  suggestion  of  super- 
sedhig  tramways  by  motor  omnibuses  requires  further  and  deeper 
examination,  and  is  not  likely  to  be  adopted. 

Tne  motor  omnibus,  so  far  as  it  has  been  developed  up  to 
date,  is : — 

1.  An  excellent  vehicle  in  acting  as  feeder  of  and  in  connecting  up 
tramway  routes  and  sennces. 

2.  An  imsuitable  vehicle  for  satisfactorily  dealing  with  heavy 
town  traffic. 

3.  Quite  inadequate  for  dealing  with  our  peak  loads. 

4.  Ffaiancially  impossible  for  workmen's  traffic  at  reduced  fares. 

5.  In  regard  to  average  speed  maintained  throughout  the  day, 
has  no  advantage  over  the  electric  tramcar. 

Tne  tirst  point  has  been  clearly  showii  by  the  description  of  the 
'bus  services  in  Sheffield. 

Tne  maximum  seatmg  capacity  that  we  have  so  far  been  able  to 
provide  is  37,  against  the  maximum  of  76  permissible  on  the  latest 
type  of  tramcar.  As  the  cars  seating  76  are  comparatively  of  recent 
■construction,  it  would  be  fairer  to  compare  them  with  the  new  type 
of  'bus  being  put  on  the  streets  by  the  London  General  Omnibus 
Comjrany  and  scatii'.g  46  passengere.  A  great  difficulty  is  that  only 
22  jiassengers  on  the  new  type  of  'bus  are  provided  with  cover, 
whereas  the  whole  of  the  76  passengers  on  the  tramcar  are  under 
cover  and  travelling  under  reasonably  comfortable  conditions,  what- 
ever the  weather  conditions  may  be.  Tnere  are  verj'  few  tramcars 
running  to-day  m  busy  and  thickly-populated  districts  without  top 
covers.  For  dealing  with  the  peak  loads,  the  Sheffield  type  of  'bus, 
with  its  maximum  of  37  seats,  would  be  of  little  use. 

It  is  perhaps,  however,  scarcely  fair  to  ask  that  the  development 
of  the  motor  omnibus,  which  has  taken  place  during  the  last  eight  or 
nine  years,  should  be  compared  with  the  development  of  the  electric 
tramcar  over  a  period  of  20  years.  There  is  no  doubt  the  latest 
Liondon  'bus,  which  carries  -16  passengers,  is  a  great  step  forward. 

It  must  be  borne  in  mmd  that  the  3  ton  10  cwt.  maximum  weight 
allowed  for  the  London  'bus  is  of  no  use  for  the  provinces.  The 
makers  today  decline  to  build  a  body  of  that  type  for  use  in  the 
provinces,  owing  to  the  short  life  and  heavy  repairs.  4  ton  10  cwt. 
is  the  minimum  weight  of  a  double-deck  omnibus  for  roads  such  as 
are  found  in  our  district,  and  the  difference  in  weight  of  vehicle  per 
passenger  carried  in  the  proWnccs  is,  therefore,  ven,-  little  in  favour 
of  the  motor  omnibus  as  compared  with  the  tramcar. 

Withrgard  toexpenscs.^:omcliguresfo^  the  yearended  March 25, 
1919,  are  apix'nded  comparing  tramcars  and  motor  omnibuses,  and 
include  (1)  average  expenses  per  mile  run,  (2)  average  expenses 
per  pas.senger  carried,  (3)  average  expenses  per  seat  ])rovided.  The 
figur.>s  show  that  ( 1 )  the  revenue  expcn.scs  of  running  the  motor  'bus 
i»  44o  per  cent,  more  than  the  tramcar.  After  giving  the  motor 
omnibus  the  benefit  of  its  comparatively  lower  cajiital  expeneliture, 
it  still  costs  33-7  per  cent,  more  than  the  tramcar  to  work  jjer  mile. 
(2)  The  revenue  expenses  per  jjassenger  carried  on  the  motor  omnibus 
are  198  per  cent,  more  thin  on  the  tramcar.  Tne  total  expenses  per 
passenger  carried  are  176  per  cent,  more  on  the  "bus  than  on  the 
tramcar.  (3)  Again,  per  seat  provided,  the  omnibus  revenue  ex- 
penses are  131-3  per  cent,  higher  than  the  tramcar  revenue  expenses. 
The  total  ex|K'nscs  per  seat  provided  are  1141  jjer  cent,  higher  on 
the  'bus  than  on  the  tramcar.  The  average  sjjeed  of  the  'buses  is 
9-97  miles  per  h:)ur.  Ttie  average  speed  of  the  tramcars  is  8-65  miles 
per  hour.     That  is  1.5-26  per  cent,  in  favour  of  the  'bus. 

As  7.5  per  cent,  of  this  'bus  mileage  is  run  on  urban  and  rural  roads, 
under  similar  e-onditions  the  speed  of  the  tramcar  in  the  provinces 
is  easily  equal  to  the  speed  of  the  'bus,  so  that  in  this  respect  there  is 
nothing  to  choose  between  the  two  vehicles. 

What  is  very  neccssarj"  at  the  present  time  to  assist  the  motor 
omnibus  undertakings  in  carr\-ing  out  their  work  is  a  plentiful  supply 
of  fuel  at  a  price  Jd.  or  Id.  below  the  monopoly  price  of  petrol. 
Sufficient  work  is  available  for  both  cars  and  omnibuses,  and  it  is 
futile  for  partisans  to  speculate  ujxm  the  disappearance  of  one  or  the 
other.  The  motor  omnibus  is  not  going  to  supersede  the  electric 
tramcar.     It  can,  however,  serve  a  most  useful  purpose  :  — 

1.  For  connecting  up  tramway  routes  for  cross-town  traffic  which 
■cannot  be  8er\-ed  by  tramcars. 

2.  For  relieving  congested  tramway  routes  by  diverting  part  of 
the  traffic  along  other  routes. 

3.  For  connecting  up  the  villages  and  rural  districts  with  the 
tramways  and  railways,  and  thereby  providing  such  districts  with 


regular  and   dirc<-t   transjiort   facilities   which   they   have   hitherto 
badly  lackeel. 

CoMP.VUATIVK     FuiCKES — EXTRACTED      FRO.M     THE      l!tlS-l>(     ShEFI-TELD 

AccorxTs. 
Average  Expenjses. 
Tramways  Motor  omni- 
buses per  "Bus  expenses  arc 
'bus  mile. 
17-89()d.   ...  44-5% more  than  trains. 


[)cr 
I.  car-mile 

Working  expenses    ...   12-.388d. 
Service  of  debt 

(capital) l-688d. 


Tota  I  re  venue  and 
cai)italexj)enses  . 


0-923d.  ...  45-3% less  than  trail 


.   14-076d.  ...18-819d.  ...  3:i-7%  more  than  trams. 
Avirage  Expenses. 
Motor  omni- 
Tramways      buses  per 


:>. 

perpassen- 
carried. 

passenger 
carried. 

'Bus  cxi)enscs  arc 

Working  expen.-5es 
Service  of  debt 

..     0--16d.  .. 

2137d.  ... 

1980°oraore  than  trams. 

(capital) 

..     0-098d.  .. 

OIKU.  ... 

12-3°'^  more  than  trams. 

Total  revenue  and 

capital  expenses  ...     0-814d. 


2-247d. 


176-0%  more  than  trams. 


Average  Expenses. 

Tramways  Motor  omni- 

per  seat    buses  per  seat 

provided    provided  per 

per  car-        'bus-mile 


'Bu.s  expenses  are 


Working  expenses 
Service  of  debt 


m'lc  nm. 

run. 

0-230d.  . 

.  0-.532d.  . 

.  131 -3%  more  than  trams. 

O-OSId.  . 

.  0-027d.  . 

.     12-9%  less  than  trams.* 

Total  revenue  and 
capital  expenses  . 


Traffic  receipts  .... 
Traffic  receipts  per 

seat  provided  0-307d 


0-2Gld.  ...  0-559d.  ...   114-l%more  than  trams. 
Traffic  Receipts. 
Tramways  Motor  onmi- 
percar-    buses  per 'bus-      'Bus  receipts  arc 
mile  run.        mile  run. 
16-563d.  ...20-457d.  ...     23-5% more  than  trams. 


...  0-6()8d. 
Fares. 


Average  fare  charged 

permile    0-G5 


98-0%  more  than  trams. 

'Bus  fare  jier  mile  is 
130-0",,  more  than  trams. 


Correspondence. 


PREDICTING  MAGNETIC  STORMS. 

TO    THE    EDITOR   OF   THE   ELECTRICIAN. 

f^iR  :  In  the  case  of  the  magnetic  storm  of  September  25, 
J90'J,  I  was  struck  with  the  fact  that  this  coincided  with  the 
opposition  of  Mars  and  that  the  declination  of  that  planet  was 
then  only  abaut  4  deg.  This  coincidence  suggested  the 
hypothesis  that  the  earth  on  that  day  was  passing  through  a 
well-defined  stream  of  radiant  energy  (perhaps  a  stream  of 
electrons)  passing  between  the  sun  and  Mars  somewhat  like 
an  arc  stream  bstween  electrodes. 

The  earth's  passage  thro-jgh  such  an  electronic  stre.am 
might  account  for  the  magnetic  storm  ;  and  on  the  a.ssumption 
that  similar  streams  existed  between  the  sun  and  each  of  the 
planets  and  each  of  the  asteroids,  I  concluded  that  a  magnetic 
storm  should  occur  vvhenever  the  earth  passes  through  one 
of  these  streams  or  very  near  to  one  of  these  streams,  the 
latter  then  being  attracted  towards  the  earth  by  the  earth's 
magnetism. 

1  have  since  made  observations  from  time  to  titiio  which 
seem  to  support  this  theory  in  a  significant  degree. 

Ju])iter  was  in  opposition  on  March  30,  li)10,  with  a  declina- 
tion of  only  2°  3(J',  and  on  that  date  there  was  a  magnetic 
storm  and  well-marked  displays  of  aurora  bireali.".  There 
were  no  magnetic  storms  at  the  oppositions  of  Japlter  in 
April  1911  and  May  1912  when  the  declination  was  13°  and 

*This  is  an  important  figure,  and  one  which  is  oftimes  cnt  rely  over- 
looked by  the  motor  'bus  advocates — the  impression  usually  left  is  that 
the  difference  in  capital  expenditure  is  much  greater. 
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21°  respectively,  which  might  well  cause  the  earth  to  pass  too 
far  over  or  under  the  electronic  stream. 

According  to  this  theory  there  should  have  been  a  magnetic 
storm  about  September  17,  1915,  when  Jupiter  was  in  opposi- 
tion with  a  declination  of  only  about  4''.  These  happenings 
were  not  publicly  reported  during  the  war,  and  I  do  not  loiow 
whether  a  storm  actually  occurred.  The  Germans  rejjorted 
abnormal  conditions,  which  interfered  with  their  wireless. 

The  very  severe  storm  of  August  12,  1919,  occurred  when 
the  earth  was  very  nearly  in  line  between  the  sun  and  the 
distant  planet  Uranus,  the  electron  stream  to  which  may 
have  been  deflected  in  the  earth's  direction  by  the  attraction 
of  the  Perseids,  combined  with  the  earth's  attraction  ;  the 
actual  opposition  of  Uranus  being  on  August  23,  1919,  with  a 
declination  of  about  12°. 

There  was  a  magnificent  display  of  aurora  barealis  and 
probably  a  magnetic  storm  (not  reported  publicly)  when 
Uranus  was  in  ojiposition  about  August  10,  1917. 

I  shall  watch  for  interesting  atmosisheric  conditions  and 
magnetic  phenomena  from  January  31  to  February  3,  1920, 
when  Neptune  and  Jupiter  are  both  in  opposition  within 
that  brief  period.  Saturn  comes  into  opposition  on  February 
28,  1920,  but  the  declination  of  9°  22'  is  possibly  too  great  to 
permit  Saturn's  stream  to  come  within  the  sjjhere  of  the 
earth's  magnetic  influence. 

I  would  like  to  know  whether  any  magnetic  storm  was 
observed  about  October  8,  1909,  when  Saturn  was  in  opposition 
with  a  declination  of  only  5°  40'. — I  am,  &c. 

London,  Sept.  15.  (_'.  Orme  Bastian. 

THE  DEVELOPMENT  OF  THE  POULSEN  ARC 
SYSTEM. 

TO  THE  EDITOR  OF  THE  ELECTRICIAN. 

Sir  :  Owing  to  my  absence  from  town  I  have  only  recently 
seen  Mr.  Elwell's  letter  in  your  issue  of  August  15th. 

I  hardly  think  the  latter  calls  for  any  reijly  except  to  point 
out  that  as  Mr.  Elwell's  visit  to  the  Rnockroe  Station  took 
place  nine  years  ago,  it  is,  perhaps,  pardonable  if  he  is  now 
under  the  imjjression  that  the  30  kw.  Poulsen  arc  was  of 
German  make,  seeing  that  he  "  remembers  "  that  it  was  separ- 
ately excited.  That,  however,  was  not  the  case  ;  and  it  was 
made  in  Denmark. 

There  was  at  the  time  also  in  the  said  station  a  16  kw.  arc 
of  German  make  installed  in  1906  by  the  first  British  comjiany 
operating  the  Poulsen  patents  in  this  country.  For  some  un- 
known reason  that  company  had  the  greatest  faith  in  German 
engineers  and  German  work.  Circumstances  have  happily 
changed  since  1906  ' 

As  to  the  remainder  of  Mr.  Elwell's  letter,  I  am  quite  pre- 
pared to  take  his  word  when  he  says  that  he  held,  or  holds,  a 
large  number  of  shares  in  the  Poulsen  Wireless  Corporation  of 
■San  Francisco,  and  at  one  time  also  was  a  director  of  that 
company  as  well  as  its  chief  engineer  ;  but  what  this  and  the 
remainder  of  his  letter  has  to  do  with  the  development  of  the 
Poulsen  arc  system  I  confess  I  fail  to  see. 

I  gave  Mr.  Elwell  full  credit  for  having  reported  favourably 
on  that  system  when  he  examined  the  latter  on  behalf  of  the 
American  group,  and  further  than  that  I  cannot  go  ;  and  as 
iar  as  this  Syndicate  is  concerned,  I  see  no  purpose  in  con- 
tinuing this  correspondence. — I  am,  &c., 

For  and  on  behalf  of 

The  British  &  Overseas  Engineering  Syndicate,  Ltd., 
"ViGGO  Gandil,  Managing  Director. 

London,  Sept.  10. 

[This  correspondence  is  now  closed. — Ed.  E.] 


Radi.otelegraph   Investigations — Re- 
port of  H.A.  Committee.* 


.  District  Whitley  Council  for  the  Electricity  Supply  Industry 
in  the  West  Midlands.— At  a  conference  heli  atBirmingham 
last  Monday  it  was  unanimously  decided  to  set  uj)  a  District 
Whitley  Council  for  the  electricity  supply  industry  in  the  Wett 
■Midlands.  A  small  committee  was  elected  to  draw  u])  a 
•constitution . 


The  following  Rcixirt  was  submitted  at  the  meeting  of  the  British 
Association  at  Bournemouth  : — 

During  the  past  12  months  the  war-time  restrictions  on  wireless 
telegraphy  have  continued  in  operation.  A  few  statistical  records 
from  British  Colonial  Radio  Stations  have  been  sent  regularly  to  the 
Committee,  and  occasional  information  from  other  parts  of  the  world 
has  been  received. 

In  connection  with  the  solar  eclipse  of  May  29th  the  Committee 
arranged  for  the  can-ying  out  of  experiments  on  tlie  effect  of  the 
eclipse  on  signals  transmitted  across  the  central  line.  The  British 
Admiralty  stations  at  Ascension  and  Azores  transmitted  continu- 
ously during  the  transit  of  the  umbra  across  the  Atlantic  Ocean. 
Observing  stations  north  of  the  Equator  were  for  the  most  part  asked 
to  listen  to  Ascension  for  at  least  an  hour  round  about  the  time  when 
the  umbra  passed  between  themselves  and  Ascension  ;  obse^^•ers 
south  of  the  Equator  were  asked  for  the  most  part  to  listen  to  the 
Azores.  Certain  selected  slntions  north  of  the  Equator  were  asked 
to  listen  to  the  Azores,  so  as  to  afford  check  observations  upon  the 
variations  which  might  be  obser\'ed  in  signals  passing  across  the 
central  line  of  the  eclipse,  and,  similarly,  selected  stations  south  of 
the  central  line  were  asked  to  listen  to  Ascension.  The  American 
station  at  Say^'ille  also  transmitted  a  programme  during  a  portion 
of  the  period  of  the  eclipse,  and  arrangements  were  made  for  special 
experiments  between  Darien  and  the  Falkland  Islands,  and  between 
an  Egyptian  station  and  a  South  African  station. 

The  main  portion  of  the  experiment  hinged  upon  Ascension. 
The  umbral  cone  passed  from  west  to  east,  and  was  expected  to 
affect  in  succession  the  strength  in  which  signals  were  received  at 
such  stations  as  Demerara,  Jamaica,  the  stations  on  the  coast  of  the 
United  States  and  Canada,  stations  in  Ireland,  England,  France, 
Italy,  in  the  Mediterranean  and  Egv'pt,  and  some  German  stations. 

It  is  hoped  to  render  an  account  of  some  of  the  reconls  at  the 
forthcoming  meeting  of  the  British  Association  at  Bournemouth. 

The  thanks  of  the  Committee  are  due  esjjecially  to  the  Admiralty 
for  arranging  that  their  stations  at  Ascension  and  the  Azores,  and 
at  Cairo,  should  transmit  the  necessary  signals  ;  and  also  to  the 
American  Government  for  making  similar  arrangements  regarding 
Sayville  and  Darien.  Thanks  are  due  also  to  the  American,  French 
and  Italian  Governments,  the  Admiralty,  the  War  Office,  the  Air 
Ministry  and  Marconi's  Wireless  Telegraph  Company,  Ltd.,  for 
undertakmg  observations  and  recordmg  the  variations  in  signal 
strength. 

Dr.  EccLES  proceeded  to  state  that  a  great  volume  of  records  had  been 
received,  but  had  not  yet  been  thoroughly  analysed.  Some  records 
were  atUl  en  route.  It  was  well  known  that  the  coming  of  darkness  and 
light  had  a  great  effect  on  the  strength  of  wireless  signals.  Hypotheses 
to  explain  the  phenomena  had  been  formulated  but  nothing  generally 
accepted.  During  the  eclipse  of  May  29th  stations  were  asked  to  report 
upon  the  strength  of  signals  transmitted  from  Ascension  and  Azores, 
and  also  to  report  upon  the  quality  and  strength  of  "'  strays."  The 
conditions  in  different  parts  of  the  world  differed  considerably  with 
regard  to  strays  and  rendered  difficult  the  interpretation  of  the  obser- 
vations. In  Demerara,  for  example,  strays  were  few,  but  the  day  of 
the  eclipse  was  an  exceptional  day,  being  the  only  clear  day  for  many 
weeks.  In  Monte  Video,  and  generally  in  equatorial  waters,  there  were 
few  strays.  In  land  stations  north  of  SO^Lat.  the  strays  were  many. 
In  the  British  Isles,  in  JYance  and  in  Italy,  tlie  strays  were  many  and 
inconveniently  strong.  In  South  America  they  were  weak.  There  had 
not  yet  been  time  to  find  any  connection  between  the  strays  and  the 
eclipse. 

With  regard  to  signals,  European  and  American  stations  received  the 
signals  from  the  Azores  ;  the  latter  station  was,  however,  north  of  the 
sliadow  so  that  the  shadow  did  not  pass  between  the  sending  and  re- 
ceiving stations.  Apparently,  under  such  circumstances,  the  eclipse 
had  no  effect.  Ascension  signals  were  not  picked  up  at  Las  Palmas, 
biit  were  strong  at  Teneriffe.  Demerara  heard  the  Ascension  signals 
and  observed  unusually  strong  fluctuations  in  signal  strength.  The 
shadow  passed  between  these  two  stations.  Stations  near  Lyons  and 
Paris  heard  signals  only  when  the  shadow  was  between  sender  and 
receiver.     Malta  reported  a  similar  observation. 

Though  strong  reflection  effects  were  alleged  to  occur  at  sunset,  no 
similar  effect  was  noticed  duting  the  eclipse.  Monte  Video.  Durban  and 
stations  south  of  the  shadow  listened  to  Ascension,  which  was  also  south 
of  the  shadow  and  found  no  strengthening  of  signal.     The  tentative 

*  The  Oommittce  consists  of  Sir  Oliver  Lodge  (Chairman),  Dr.  W.  H. 
Eccles  (Secretary),  Mr,  S.  G.  Brown,  Dr.  C.  Chree,  Sir  F.  W.  Dyson,  Prof. 
A.  S.  Eddington,  Dr.  Erskine-Murray,  Profs.  J.  A.  Fleming,  G.  W.  O. 
Howe,  H.  M.  Macdonald  and  J.  W.  Nicholson,  Sir  H.  Norman,  Ca)it. 
H.  R.  Sankcy,  Prof,  A.  Schuster,  Sir  Napier  Shaw  and  Prof.  H.  H. 
Turner. 
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conclusions  fifrivetl  at  were  that  the  penumbra  had  some  effect  in  modifj'- 
ing  signal  strength  and  the  umbra  not  the  larger  effect  one  would  expect. 
In  the  discussion  which  followed.  Prof.  Forlescue  mentioned  that 
receiving  apparatus  designed  to  eliminate  strays  was  usually  founded 
on  the  assumption  that  strays  came  from  the  upper  atmosphere.  It 
was  also  pointed  out  that  the  umbral  and  penumbral  shadows  were 
not  separated  by  a  definite  line,  but  that  the  transition  was  very  gradual. 


Calculating  Gro-wth  of  Current  in  an 
Inductance.* 

Ut   Dr,    CARL    HERING. 

The  formula  for  calculating  the  cune  of  the  rise  of  growth  of  the 
cuiTent  in  an  inductance  involves  a  \  ariable  negative  exponent  and 
verj-  small  decimals  of  a  second  of  time.  The  calculations  are  so 
troublesome  that  they  are  not  made  at  all  in  many  cases  in  which 
it  would  be  better  to  make  them  The  abscissae  are  always  the  times 
in  seconds  and  the  ordinates  the  cunents  at  those  times.  The  times 
enter  in  the  negative  exjwnent,  and  in  plotting  the  cur\e  they  are 
introduced  into  the  formula  in  simple  numbers  of  thousandths  of 
a  second — a  troublesome  operation.  These  calculations,  however, 
become  simple  if,  instead  of  using  seconds  as  the  unit  of  time,  one 
uses  the  time-constant  of  the  coil  as  the  unit.  This  time-constant 
is  easily  detennined  from  the  given  constants  of  the  coil.  Certain 
constants  (given  bolow)  can  also  be  calculated  once  for  all,  as  they 
are  the  same  for  all  coils,  resistances  and  applied  voltages.  A  series 
of  six  of  these  are  given  below,  thus  enabling  six  points  of  the  curve 
to  be  determined  by  a  simple  multiplication  ;  this  probably  suffices 
for  nearly  all  cases. 

The  usual  formula  is 

in  which  /  is  the  current  in  aTii^eres  at  any  time  t  in  seconds  after 
the  voltage  E  in  volts  has  been  applied,  B  is  the  total  resistance  in 
ohms  (including  any  resistance  external  to  the  coil  itself),  L  is  the 
inductance  of  the  coil  in  henrys,  and  e  is  the  base  of  the  Naperian 
system  of  logarithms — namely,  2-718281 — the  common  log  of  \\hich 
is  0-4342945.  The  time-constant  in  seconds,  L/H,  is  a  fixed  quantity 
fcr  any  given  coil  if  R  is  the  resistance  of  the  coil  alone.  If  li  includes 
any  external  resistance,  then  this  is  the  time-constant  for  that  par- 
ticular combination.  The  time-constant  can  readily  be  calculated 
once  for  all  for  any  particular  case  for  plotting  a  cur\'e  of  this  descrip- 
tion ;  call  it  k 

The  exponent  of  e  in  the  above  formula  then  becomes  minus  t  ik  ; 
hence,  if  this  k  is  taken  as  the  unit  of  time  i^istead  of  seconds,  by 
making  the  times  I  simple  multiples  of  k  instead  of  simple  decimals 
of  a  second,  that  is  by  making  t  =  kj2,  k,  2k,  'ik,  4k  and  ok,  the  cal- 
culations become  very  simple,  as  the  t's  then  cancel  out,  leaving  e 
with  simple  digit  exponents.  Moreover,  *his  enables  the  tedious 
part  of  the  calculation  to  be  made  once  for  all  for  all  coils,  resistances 
and  applied  voltages,  in  the  fonn  of  constant  multipliers,  thus 
reducing  the  above  formula  to  this  simple  form 

J  =  iiEiJi, 
in  which  n  has  the  following  values  which  are  constants  for  all  coils, 
resistances  and  applied  voltages,  t  being  the  time  in  seconds  and  k 
the  time-constant  (therefore  ijicluding  the  total  resistance) 


For 

=  ik 

n  =0-39.3469 

U 

0-632120 

21- 

0-86466.'5 

Zk 

0-9r)0213 

4k 

0-981684 

ok 

0-993262 

The  quantity  EjJ{  is  the  final,  steady  current — i.e.,  the  hori-zontal 
asymptote.  After  an  interval  of  five  times  the  time-constant  the 
current  has  reached  99-32  per  cent,  of  its  maximum,  final,  steady 
value. 

On  cross-section  paper  the  scale  of  the  abscissse  may  be  made 
seconds  as  before,  these  six  points  being  then  laid  off  at  the  numbers 
of  seconds  equal  to  the  time-constant  k  (which  is  in  seconds)  mul- 
tiplied by  the  corresponding  digit. 

As  an  illustration,  sup]X)se  a  coil  has  an  inductance  of  0-016  henry, 
a  total  resi-stance  of  2  ohms,  and  is  applied  to  6  volts.  The  final 
current  EJi  will  be  3  amjK-res  ;  the  time-constant  i//f=0008 
second  Then,  after  J/.-  =  (l-(K)4  second,  the  current  will  be  nE/K 
or  0-393/3  amjjeres ;  after,  say,  3/:— 0024  second,  it  will  be 
0-950  X  3  amperes,  and  si.  forth. 


Some  Results  of  an  Accident  to  a 
Turbo-generator. 


A  case  of  a  turbogenerator  breakdown,  described  in  a  recent 
issue  of  the  ■'  Electrical  Review"  (I'.S.A.),  has  several  interesting, 
features  and  illustrates  the  complexity  of  the  results  that  may  follow 
such  accidents  and  its  effect  on  interlinked  supplies.  On  a  big 
central  station  system  there  were  six  10,000  kw.  turbo-generators 
on  one  sectionaUsed  bus  operating  in  parallel  with  three  10,000  kw. 
and  one  25,000  kw.  turbo-generator  on  another  section,  these  two- 
bus  sections  carrying  respectively  about  45  and  55  per  cent,  of  their 
rating.  At  another  station,  tied  into  the  above  station  over  tie- 
lines,  were  four  more  turbo-generators  carrv'ing  about  60  per  cent, 
of  their  rated  load.  At  a  third  station  three  large  units,  of  20,  (10  kw. 
and  above,  were  operating  at  about  70  per  cent,  rating.  This 
station  was  tied  m  with  the  other  two  stations  over  tie-lines. 

One  of  the  field  end-plates  of  a  10,000  kw.  vertical  tyi>e  generator 
became  detached,  falling  between  the  field  and  amiature.  The  coils 
of  both  field  and  armature  were  cut,  causing  a  short-circuit  on  the 
9,000-volt  windings  and  the  exciter  side  of  the  machine.  The 
defective  machine  was  cleared  from  the  system  almost  immediately 
Following  this  disturbance  several  turbo-generators  in  the  same 
station  tripped  out,  due  to  overspeed,  and  a  number  of  synchronous 
converters  in  various  sub-stations  on  the  s^■stenl  shut  down.  One 
rotary  burnt  up.  The  system  began  to  hunt  and  persisted  for  about 
18  minutes  after  the  turbo-generator  broke  down,  the  frequency 
varying  considerably  above  and  slightly  below  normal,  and  the 
voltage  passing  from  7,000  to  8,800  volts  in  heavy  swings.  The 
wattmeters  on  the  tie-lines  between  the  three  generatir.g  stations- 
swung  continuously  from  one  end  of  their  scales  to  the  other,  ir.di- 
cating  heavy  interchange  of  current  between  stations.  This  con- 
tinued for  about  18 minutes, w-hen,  for  no  apparent  reason, conditions 
suddenly  quieted  down  ;  the  system  pressure  rose  to  9,400  ^■olts 
(about  normal). 

It  was  then  found  that  the  reactances  in  the  tie-luies  between 
stations  had  been  so  hot  as  to  oxidise  at  the  surface  of  the  cables,  and 
the  insulating  compound  on  the  frame  work  was  blistered.  Tie-line 
ammeters  and  wattmeters  on  one  end  of  a  tie-line  were  badly  dam- 
aged. It  was  later  discovered  that  one  tie-line  solenoid  operated 
circuit-breaker  and  one  high-voltage  feeder  circuit-breaker  were  in 
the  half -open  position,  the  solenoid  of  this  latter  being  burned  open- 
and  groimded  ;  also  that  the  negative  return  from  the  oil  circuit 
breaker  of  one  of  the  10,000  kw.  turbo-generators  had  grounded  and 
burnt  open,  and  that  a  dead  earth  has  occurred  on  the  exciter  system. 
One  explanation  of  the  18-minu(e  surge  between  the  three  gen- 
erating stations  is  that  the  breakdown  of  the  defective  turbo- 
generator resulted  in  a  phase  displacement  between  the  three  systems. 
As  these  systems  were  tied  in  together  through  tie-lines,  the  re- 
actance prevented  sufficient  sj-nchronismg  current  to  flow  bet\\een 
systems  to  bring  the  systems  into  phase  again.  Whethei  this  was 
due  to  excess  resistance  or  too  much  or  too  little  reactance  requires 
investigation.  The  trouble  to  the  exciter  system  was  doubtless  due- 
to  the  exciter  system  being  subjected  to  high  potential  to  ground,, 
t-ausing  breakdown  at  several  places,  and  possible  weakened  insu- 
lation at  others.  Contact  between  armature  and  field  when  the 
field  end-plate  cut  into  the  coils  caused  direct  contact  between  the 
9,000-volt  system  and  the  exciter  system  and  a  consequent  break- 
down in  the  immediate  vicinity. 

While  only  a  few  of  the  salient  features  of  the  trouble  have  so  far 
been  recorded,  sufficient  is  known  to  show  that  hunting  between 
systems  is  not  a  matter  that  can  yet  be  fully  explained  nor  guarded 
against  under  unexpected  conditions.  The  above  incident  shows 
that  exciter  systems  may  be  subjected  to  direct  contact  as  well  as 
to  induced  high  potentials  ;  hence  it  is  suggested  as  desirable  to  give 
exciter  systems  the  respect  given  to  circuits  of  higher  potential, and 
to  furnish  means  at  uidividual  generators  to  prevent  high  potentials 
dissipating  themselves  promiscuously  throughout  the  exciter  system. 


*  Abstract  of  an  article  in  the  "  Electrical  World." 


Electricity  Supply  in  China.— Ai-couling  to  the  "  .lijo 
Shini))ii,"  there  :ire  l<)!~i  Ciiinese  electric  supply  undertakings, 
of  which  49  are  ui  dcr  foreign  management.  Foreigners  are 
urder  a  disadvantage,  as  they  cannot  do  busincs.s  in  China 
under  their  own  names,  and  money  is  invested  by  them  in  the 
shape  of  loans  to  Chinese  CoriK)rations.  There  are  23  elec- 
trical undertakings  in  the  Ginton  province,  22  in  Kiangsu  and. 
13  in  Shengking. 
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-A  Method  of  Determining  the  Position 
of  Faults  in  Cables.* 

By    E.    WURMBACH. 

The  method,  Itere  described,  may  be  useful  even  to  experts  ;  it 
may  be  used  either  for  detemiining  the  precise  position  of  a  fault,  or 
.as  a  method  of  checking  the  results  of  calculations  already  made. 
It  is  so  simple  that  it  can  be  managed  single-handed,  and  has  been 
.so  used  for  the  last  two  years  on  a  large  network  in  the  east  of 
-Gennany.  In  one  case  a  fault  was  found  in  a  cable  in  which  there 
was  complete  breakdown,  and  in  another  the  case  was  that  of  a 
•cable  lying  in  30  ft.  of  water.  It  was  also  used  on  other  cables,  and 
there  was  a  notable  success  on  two  occasions  on  a  direct-current 
cable  which  broke  down  twice  at  distances  150ft.  apart;  in  both 
■  cases  the  precise  position  of  the  fault  was  located.  Many  engineers 
still  employ  the  plan  of  cutting  the  cable  to  find  the  defective  part  ; 
others  open  some  of  the  jomts  ;  all  this  is  unnecessary. 
^If  there  is  not  a  complete  interruption  in  the  cable,  the  method  can 
be  used  in  the  following  cases  without  interrupting  the  supply,  viz.  : 
(1)  In  polyphase  systems  without  an  earthed  neutral  if  one  phase  is 
■earthed  ;  (2)  in  direct-current  two-conductor  systems,  unless  one 
of  the  conductors  is  uninsulated,  and  (.3)  with  direct-current  three- 
core  cables,  if  the  middle  conductor  is  insulated  and  can  be  earthed 
•if  desired.  Case  (1)  can  be  dealt  Avith  without  any  difficultj^;  m 
oases  (2)  and  (3)  the  defective  conductor  will  require  to  be  earthed 
.through  a  resistance  for  a  short  interA'al. 

In  the  original  .Paper  a  diagram  of  the-connections,  necessary  for 
the  test,  is  given.  One  pole  of  a  direct-current  voltage  is  connected 
to  the  defective  conductor,  while  the  other  can  be  connected  to 
•earth.  If  the  circuit  to  earth  is  closed,  then  the  current  to  earth 
passes  through  the  armouring  on  both  sides  of  the  fault  ;  a  needle 
galvanometer  is  now  connected  in  the  circuit  ;  it  should  have  its 
sensitiveness  properly  adjusted,  and  should  show  deviations  on  both 
sides  of  the  zero  point.  The  direction  of  the  throw  and  also  its 
amount  should  be  noted.  If  the  positive  pole  is  earthed,  the  negative 
pole  of  the  instrument  points  towards  the  fault.  When  the  position 
•of  the  fault  is  entirely  unknown,  the  observer  proceeds  by  halving 
the  defective  length  at  each  successive  test.  For  instance,  over  a 
length  of  1,000  yards,  it  would  probably  be  necessarj'  to  test  at 
•seven  different  points.  The  observations  should  always  be  repeated 
•in  order  to  eliminate  the  effects  of  any  stray  currents. 

A  special  clamp,  suitable  for  the  purposes  of  the  test,  is  described. 
It  consists  essentially  of  a  V-shaped  grip  which  is  passed  beneath 
the  cable.  The  grip  is  held  at  the  end  of  a  length  of  tube,  through 
■which  a  sharply-pointed  rod  can  be  fed  forward  by  a  screw  device, 
which  is  clamjjed  to  the  tube.  As  the  pointed  rod  is  fed  forward 
through  the  grip,  it  penetrates  the  jute  covering,  and  makes  contact 
with  the  armouring  of  the  cable.  In  this  way  a  steady  contact  for 
the  purpose  of  the  test  is  obtained. 


Flexible  Shaft  Coupling. 

We  have  received  particulars  from  Electro-Metals,  Ltd.,  of  their 
Union  patent  flexible  and  Z.V.  flexible  shaft  couplings.  The  former 
■  device  is  illustrated  in  the  accompanying  illustration,  and  Is  specially 


fornix  an  independent  .and  resilient  driving  unit.  The  couple  is  entirely 
of  metal,  and  is  claimed  to  be  smaller  for  a  given  torque  than  any  other 
flexible  coupling,  and  the  absence  of  any  soft  wearing  parts  is  conducive 
to  long  life.  The  couple  is  suitable  for  either  continuous  or  reversing 
drives,  and  for  both  high  and  low  speeds.  A  special  point  to  be  noted  is 
that  the  construction  renders  the  coupling  capable  of  storing  up  energy  so 
that  the  peak  torcjues  are  absorbed  by  the  spring,  and  cj-clic  variations 
are  damped  out.  We  understand  that  the  coupling  Is  being  widely  used 
n  rolling  mill  installations,  where,  as  is  well  known,  the  conditions  are 
exceptionally  severe.  The  other  leaflet  before  us  refers  to  the  familiar 
Z.V.  flexible  shaft,  which  is  likewise  adapted  to  take  up  shock,  and  is 
recommended  for  non-reversing  work.  It  will  be  recalled  that  this 
coupling  consists  essentially  of  an  inner  and  outer  disc  with  suitable 
bosses,  a  rim  bolted  to  the  outer  disc,  and  an  interlaced  Ix-lt  eonnectina 
the  outer  rim  and  the  inner  disc. 


Aiding  Disabled  Men. 

The  accompanying  illustration  shows  the  device  which,  printed  or 
embossed  upon  the  letter  paper,  invoices,  &c.,  of  a  business  firm,  inti- 
mates that  the  firm  has  adopted  the 
Government  scheme  for  aiding  dis- 
abled men.  Use  of  this  seal,  which 
has  been  christened  "  the  seal  of 
honour,"  indicates  that  the  finu  is 
employing  disabled  ex-service  men  to 
the  extent  of  5  per  cent,  of  its  staff, 
and  that  its  name  has  been  placed 
upon  the  National  Roll.  The  scheme 
is  administered  by  the  Ministry  of 
Labour^  through  its  local  Employment 
Committees  and  Exchanges,  and  in 
view  of  the  fact  that  the  fate  of  these 
men  rests  upon  the  national  con- 
science, a  large  response  is  expected. 
The  King's  recent  appeal  has  brought 
an  immediate  response,  and  it  is 
confidently  expected  that  the  seal 
illustrated  here  will  before  long  be  in 
general  use.  The  term  "  disabled  " 
does  not  necessarily  mean   unable   to 

work,  as  thousands  of  men  "  disabled  "  in  the  militan,-  sense  are  now 
doing  useful  and  remunerative  work  in  this  country. 


The  B.T.H.  "Quiklok"  Ceiling  Rose. 

Of  all  the  worries  which  beset  the  daily  life  of  the  electrical  wireman 
we  should  imagine  that  none  can  have  caused  more  widespread  and 
frequent  annoyance  than  the  labour  involved  in  connecting  flexible 
cord  to  the  ordinary  ceiling  rose,  and  the  British  Thomson-Houston 
Company  deserve  the  gratitude  of  every  contractor  by  putting  on  the 
market  the  "  Quiklok  "  ceiling  rose,  which  obviates  in  a  simple  manner 
the  difficulty  hitherto  experienced  by  wiremen.  The  distinguishing 
feature  of  this  ceiling  rose  is  that  the  terminals  are  contained  in  the 
cover,  and  can  therefore  be  wired  up  in  comfort  on  the  ground. 

The  "  Qviiklok  "  ceiling  rose  is  wired  and  fixed  in  the  following 
manner  :  screw  the  base  to  the  ceiling  ;  then  wire  up  the  terminals  in 
the  cover.     This  can  be  done  at  the  bench.     Finallv  fix  the  cover  to  the 


■  tJi-iKi.oK  ■'   Ckii.ino    Rose.  S  owinc    Intehior. 


■designed  for  severe  service.  It  will  be  seen  that  the  coupling  consists  of 
two  toothed  discs,  one  being  keyed  to  each  of  the  shafts  to  be  connected, 
-and  the  teeth  engaging  with  the  coils  of  a  spiral  spring.     Thus  each  coil 

^g*  '*'^^*'W<=t  of  an  article  in  the  ':  Elektroteclmische  Zeitschrift,"  No.  19, 


lase  by  a  quarter  turn.  The  ceiling  rose  is  made  in  two  ))attem.s. — 
one  for  onlinary  wiring,  and  the  other  for  cleat  wiriig — and.  if  desired, 
either  pattern  can  be  supplied  with  fuse  contrcts  in  the  cover.  It  is 
obvious  that  these  ceiling  roses,  if  used  on  a  job  iin-o'.ving  a  hundred 
points  or  so,  would  save  a  considerable  amount  of  time,  to  say  nothing 
of  eliminating  a  productive  source  of  annoyance  a'ul   irritation. 
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The  Gattie  Transport  Scheme. 


The  following  is  a  summary  of  the  evidence  of  further  witnesses  before 
the  Board  of  Trade  Committee,  which  has  been  sitting  to  investigate  Mr. 
A.  W.  Gattif's  proposals  for  the  installation  of  a  large  central  clearing 
house  for  the  handling  of  the  London  goods  traffic  : — 

Mr.  James  .Swixburse  expressed  the  opinion  that  the  better  method 
of  demonstriting  the  possibilities  of  the  scheme  would  be  by  starting 
a  large  scheme  in  some  town  outside  London,  and.  supposing  this  were 
successful,  it  could  then  be  started  in  London  itself. 

Mr.  J.  Keakie  (fonnerly  chief  loco.  supt.  of  the  Eastern  and  Bengal 
State  Railway)  said  the  Government  ought  to  go  to  the  expense  of  placing 
a  ■■  Gattie  city  "  somewhere  near  London  equipjied  with  motor  vehicles. 
There  should  be  no  railway  goods  traffic  in  London.  He  believed  in  the 
future  all  such  transport  would  be  carried  out  by  road. 

Mr.  George  Laxsbury  said  there  was  a  tremendous  waste  involved  in 
the  can-iage  of  coal  and  goods  into  London  under  existing  methods. 
Advocating  the  adoption  of  the  Gattie  scheme,  he  said  that  he  would  like 
to  see  such  a  system  in  the  hands  of  the  State  rather  than  in  private 
hands.  He  had  talked  to  many  railwaj-men  on  Mr.  Gattic's  scheme,  and 
they  considered  it  an  excellent  idea.  They  were  not  willing  to  go  on 
risking  their  lives  and  limbs  in  shunting  when  another  schf  me  could  be 
adopted  which  would  render  so  much  shunting  unnecessary. 

Mr.  F.  HoiHERSALL  advocated  the  adoption  of  a  system  such  as  that 
pro|)osed  by  Mr.  Gattie,  p.irticularly  in  connection  with  the  handling  of 
goods  at  docks. 

Mr.  C.  K.  TrRSER  (a  partner  in  a  firm  of  shipping  agents)  said  he  had 
been  deputed  by  the  Ministry  of  Shipping  to  report  upon  the  capabilities 
of  the  New  Transport  Company's  machinery,  and  he  considered  that  the 
adoption  of  their  system  at  Liverpool  would  have  done  away  with  the 
traffic  congestion. 

Mr.  Edgar  Harper  (chief  valuer  for  the  Board  of  Inland  Revenue) 
said  traffic  congestion  was  due  not  so  much  to  the  actual  number  of 
vehicles  as  to  their  stoppages  and  their  various  rates  of  speeds.  The 
most  effective  remedy  was  the  elimination  as  far  as  possible,  of  the 
slow-moving  traffic,  such  as  lailway  comi>anies'  vans,  and  this  could  be 
effected  by  a  system  such  as  that  proposed  by  Mr.  Gattie.  ,  He  had  no 
doubt  of  the  financial  soundness  of  the  undertaking. 

Mr.  W.  S.  Webber,  station  master  at  Lea  Bridge  G.E.R.  station,  said 
trains  had  stood  outside  the  station  16  hours  and  in  the  goods  yard  24 
hours.  The  Gattie  scheme  would  save  time,  power  and  claims  for 
damage. 

Mr.  E.  \V.  Kearxev  explained  his  design  of  double-tube  railways  which 
it  was  proposed  to  construct  in  the  north,  south  and  east  of  the  clearing 
house.  He  was  satisfied  that  by  Mr.  Gattie's  system  a  train  could  he 
unloaded  and  reloaded  in  five  minutes,  so  that  the  same  locomotive  could 
be  used  for  in  and  out  traffic. 

Mr.  E.  G.  Will,  who  was  for  two  years  a  deputy  food  controller,  said 
a  good  deal  of  the  nutritive  value  of  food  was  lost  by  the  present  methods 
of  transport,  and  considerable  quintities  were  condemned.  He  was  in 
favour  of  any  scheme  that  would  deal  with  food  quickly. 

Mr.  Herbert  Birch,  who  was  as.sociated  with  the  construction  of  the 
Jfanehcster  Ship  Canal,  stated  that  the  Port  of  London  wa,s  declinirg. 
A  ship  which  took  40  hours  to  unload  by  the  present  methods  would  be 
unloaded  in  1.5  hours  if  Jlr.  Gattie's  plan  was  in  operation  at  the  docks. 
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SPECIFICATIONS  PUBLISHED. 

The  lollowint  abstract  from  some  ol  the  specifications  recently  published  haue  been 
specially  compiled  by  Messrs.  Mewburn,  Ellis  &  Co.,  Chartered  Patent  Agents, 
70  and  72.  Chancery-lane,  I  ondon,  W.C, 

Whenever  the  date  applied  tor  differs  from  the  dale  on  which  1he  application  was  lodfed 
el  the  Patent  OSice  the  former  is  siven  in  brackets  after  the  title. 

1919  Specifications. 
130,350  Beattie.     Electro-maenetic  method?  of  detecting  submarines.     (27/12  17  ) 

130.368  Hettinger  &  Vandervell.    Telegraphic  and  other  injtruments  and  installa- 
tions.    (3i;i/18.    Cognate  Application.  7.948/18.1 

130.369  S.T.-H.  Co.    (C.E.Co.l    Wireless  signalling  systems.     (12/18.) 

130.375  Heap  i  Fteld.     Electric  contacting  devices  controlled  by  sound  waves  and  the 
like.    (4  2  18.) 

130.376  Heap  &  Field.    Acoustically-operated  electric  contact  actuating  mechanism 
and  systems  employing  the  same.    (4/2  18.) 

130.400  B.T.-H.  Co.    (G.E.  Co.)     Electron  discharge  devices.    (15/2/18.) 

130.408  Turner.     Electric  relays.    (16/2/18.1 

130.427  Steele.    Shutters  for  searchlight  projectors.    (212/18.) 

130,429  Towhsemd.     Means  for  detecting  small  electric  currents.    (23/2/18.) 

130.432  Western  Electric  Co.     Electrical  signalling  systems.    (30/4/18.    Convention 

date  not  granted. ) 
130  435  Burleigh.    Dynamo-electric  machinery.    (30/5/18.) 
130.438  Edv/ards.     Ignition  plugs.     (26  6/18.1 
130.441  Wilkinson  &  Wardlb  ENGiNEERisr;  Co.     Electric  lamp  holders  and  the  like. 

(16/7/18.) 
130,446  Marino.    Process  for  electro-plating  metals  and  particulars  for  coppering  iron 

and  steel.    (25  7,18.) 
119.651  Menco-Elma  Syndicate.     Electro-magnetic  speed-changing  gear.    (22/9/17) 

130.451  B.T.-H. Co.    (C.E.Co.)     Electro-pneumatic  braking  systems.    (297/18.) 

130.452  White  &  Bayhes  li  Partners.    Spark-plugs  for  internal  combustion  engines. 
(30,7/18.1 

130.473  Trier  &  Martin  Trier  &  Smith  &  Sons.    Constant  current  dynamos.  (1/8/18 

Addition  to  5.652/10.1 
13D.48S  Jepson  &  Howarth.    Apparatus  for  measuring  the  average  maximum  demand 

in  kilovolt  amperes  from  an  alternating  current  supply.    ( 16/8/18.) 


'30,489  RiTTER.    Signalling  on  primaries  of  telephone  or  telegraph  phantom  circuits.. 
(20,8/18.)  4 

130.490  Ellis  (Adcock).    Means  for  determining  the  direction  of  a  distant  source  of. 
electro-magnetic  radiation.    (20/8/18.) 

130.491  Upward.     Form  of  portable  electric  lamp.    (21  8/18.    Cognate  .application, 

17.038/18.) 
119,228  Keene.     Electric  furnaces.     (5  9.17.) 
130,500  Morris,  Ltd..  Robertson  &  Weston.    Electrically-operated  pulley  blocks, 

hoists^nd the  like.    (129  18.) 
130,507  Collier.    Diaphragms  for  gramophones,   phonographs,  telephones,  and  the 

like.     (28/9/18.    Cognate  application.  7.815, 19.) 
130.511  Cracknell.    Means  for  attaching  shades  or  globes  to  electric  lamp  holders. 

(7,10/18.) 
130.516  Heath.     Sparking-plugs  for  ignition  purposes.    (24/10/18.) 
130.518  Lucas.     Electrically-healed  fabrics.     (30/10/18.) 
130,520  Lea.     Electro-magnetic  wave  signalling  systems.    (4/11/18.) 
130.537  CoDD.    Make-and-break  devices  for  induction  coils  and  the  like.    (10  12,18.1 
130,545  Tyler  &  Naylor.     Electric  batteries.    (15/1/19.) 
123,077  Splitdorf  Electrical  Co.     Ignition  systems.    (28/12/16.) 
123,320  Faure.     Machine  for  use  in  electric  welding.    (11/2/18.) 
130,557  Fuller  Accumulator  Co.  &  Welch.    Automatic  cut-in  and  cut-out  electric 

switches.     (18,'2/19.) 
130.564  Johnson.    Spark-plugs.     (6,3/19.) 

129.256  BouR.     Sparking-plugs  for  internal  combustion  engines.    (29/6/18.) 
127,253  Carpenter.    Sparking-plugs  for  internal  combustion  engines.    (17,'5'18.1 


APPLICATIONS  FOR  PATENTS, 

Note. — Names  within  parentheses  are  those  of  communicators  of  inventions. 
July  25,  1919. 
18.517  Electrical  Implements,  Ltd..  &  Beard.     Electric  reactive  windings. 
18,522  Chandler.    Wireless  direction  finding  apparatus. 

18.524  B.  T.-H.  Co.     (G.  E.  Co.)     Manufacturing  glass  bulbs. 

18.525  Bradbury.     Electrically  operated  diaphragm  horns. 
18,548  Glaser.     Hand  and  electrically-propelled  vehicles. 

July  26.  1919. 
18,589  Aktiebolajet   Svenska    Kullagerfabriken.    Paul   and   ratchet   gear    with 

electro-responsive  releasing  device.     (27/7/18.  Sweden.) 
18.610  B.  T.-H.  Co.  &  Clinker.     Static  electrical  condensers. 

18.612  Wilson.    Thermo-electric  appliances. 

18.613  Mepsted.     Hand-operated  electric  switches. 

July  28,  1919. 
18.627  Cubey.     Testing  electric  circuits. 
18,648  Hill.     Automatic  starter  for  electric  motors. 
18.663  Miller.     Alternating  current  motors  and  rectifiers. 
18.665  Davies.     Adjusting  timing  of  magnetos. 
18.678  Hope.     Electric  lighting  of  machines  driven  by  electric  motors. 
18.711  Bernini.    Acoustic  telegraphy  between  aircraft  and  earth,  &c.    (27/7,''18,  Italy. >■ 


18.734 
18.766 
18,787 
18.797 
18,801 
18.803 

18,809 
18,829 
18,830 
18.832 
18,942 


18.857 
18.863 
18.865 


July  29.  1919. 
Gunstone.     High  tension  apparatus  for  hot  cathode  X-ray  tubes.  &c. 
Fletcher.     Electrically  heated  hot-plates. 
Godbehere.     Double-pole  switches  and  fuse  boards. 
&  18.798  Camey  &  Lacev.    Cooling  electrical  machinery,  transformers.  Sic. 
Collie.     Means  for  making  temporary  connections  with  electric  supply  cables. 
CoHN,  Merrell  &  Spurlino.     Portable  electric  lamps  and  means  for  generating, 

current  therefor. 
Paemelaire.     Dynamos.     (19,9/18,  France.) 
Western  Electric  Co.     High  frequency  signalling  systems. 
Harman  &  Le  Bas.     Switches. 
Tolly,     Means  for  laying  cables. 
Glaser.     Motors. 

July  30,  1919. 
Sammons.    Condenser  cells. 
Wood.     Electrically-operated  turnstiles. 
St.  Helens  Cable  &  Rubber  Co.     Extrusion  presser. 
McConnell.     Manufacture  of  electric  steel. 

SucHASTAWER.     Magneto  motor  acting  by  repulsive  movements  between  the  poles.. 
B.T.-H.  Co.     (G.  E.  Co.)     Electric  heating  devices. 

Fuller's  United  Electric  Works  &  Welch.     Electric  lamps  for  vehicles. 
Hazelton,     Electrical  heating  elements. 
Becker.     Incandescent  lamps. 

Atherstone.    Device  for  holding  shades  on  bayonet  electric  lamp-nold^rs. 
Atherstone.     Manufacture  of  electric  batteries. 
Perry.     Storing  electricity  from  variable  power. 

July  31.  1919. 
Turner.     Magnetos. 
Sparks  &  Tonks.     Switches. 

Automatic   Telephone    Mfg.    Co.,    Simister    &   Archer.     Electric    heating- 
apparatus. 
Edgeworth.    Amplifiers  for  telephone  circuits,  wireless  telegraphy,  &c. 
Heurtebise.     Electric  motors. 

AutohaticTelephoneMfg.  Co.     Measured  service  telephone  systems.     (12  2  19, 
U.S.) 
18.989  Joseph  &  Sullivan.    Variable  electric  condensers. 
19.005  Marks.     (Ansaldo.l     Carbon  electrodes. 
19,014  Rowe.     Electric  lamps  for  vehicles. 

August  1.  1919. 
19.042  Taylor.    Obtaining  alternating  currents  from  existing  three-phase  systems. 
19,056  B.T.-H.  Co.     (G.  E.  Co.)     Electric  heaters. 

19.082  Lamkin.    Cut-outs. 

19.083  Whitecross  Co.  &  Lloyd  &  Wilson.     Electrodes  for  welding.  &c. 
19,086  Marks.     (Splitdorf  Electrical  Co.)    Distributors  for  magneto-generators. 

19.109  Hunt.     Portable  electric  cooker  box. 
19.102  PoucHAiN.     Switches.    (14/8  18,  Italy.) 

19.1 10  Telephone  Mfg.  Co.  &  Jackson.    Telephone  receivers. 

August  2,  1919. 
19.143  Cook.     Electro-magnetic  apparatus. 
19,167  Burgess.     Magnetic  cores  with  electric  windings. 
19.172  Abbott.     Electro-thermostat. 
19.182  Lea  &  Phillips.     Shades,  &c.,  for  electric  lamps. 

August  5,  1919. 
19,199  ViRR.     Motor  starters,  rheostats.  &c. 
19,215  Knight.     Mouthpiece  for  telephone  instruments. 
19,219  Williams.    Terminal  electric  connections  for  sparking  plugs. 
19,225  St.  Helens  Cable  &  Rubber  Co.  &  Lee.     Electric  conductors. 
19.236  Westcot.     Electric  lighting  systems. 
19.251  Western  Electric  Co.    Telephone  transmission  systems. 
19,260  B.  T.-H.  Co.     (G.  E.  Co.)     Electric  heating  devices. 

19.284  American  Bosch  Magneto  Corpn.     Magneto-electric  machines.    (27/9/18,  U.SJi 
19.300  Godfree.     Magneto-electric  generators  for  internal  combustion  engines. 
19,316  Madsen.     Electro-deposited  metals.    (26/4/19,  U.S.) 


18,891 
18,896 
18.910 
18,918 
18.928 
18.829 
18.931 
18.932 


18.950 
18.963 
18.964 

18,965 
18.975 
18.985 
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19,336 
19.367 
19.377 
19.378 
19,389 

19,393 

19,400 

19,404 
19.427 
19,428 
19,429 
19,430 


19.436 
19,443 
19,450 
19,453 
19,459 
19,479 

19,488 
19,493 
19,497 
19,498 
19,525 


Radio-signal'.ing    apparaiuj.     (7/2/19, 
bindings  against  over-pressures. 

(26/5/19, 


August  6,  1919. 
Tucker.     Electric  switches. 
DuF.^.     Fitting  of  high-tension  magneto-electric  machines  for  collection  and  use 

of  low-tension  current. 
Ile.     Electric  plug  connectors. 
Scott-Taggart.     Negative  and   positive  resistance  vacuum  tube  devices  for 

v/ireless  telegraphy,  &c. 
Heves.     Arc  welding. 
Uglow.     Holder  for  electric  welding. 
Hewlett.     Switches.     (31/10/18,  U.S.) 
Collins.     Electric  furnaces. 
Marconi's   Wireless   Telegraph   Co. 

U.S.) 
Akt.  Ges.  Brown  Boverie  et  Cie.     Protection  of  v 

(6/8/18.  Germany.) 
Western   Electric  Co.  &  Deakin.     Telephone  exchange  systems. 

U.S) 

(Compare.    Switches. 

Cowper-Coles.     Building  up  or  growing  iron  upon  steel,  &c..  surface. 
CowpER-(ioLEs.     Electro-deposition  of  iron  alloy. 
(2k)WPER-CoLES.     Manufacture  of  iron  tubes  by  electro-deposition. 
CowPER-CoLES.     Apparatus  for  electro-deposition  of  iron. 

August  7,  1919. 
Seaborne.     Electric  lighters  or  igniters. 
Barry.     Obtaining  currents  of  two  periodicities  from  one  generating  unit. 

Parsons,     Electric  hand  torches,  &c. 

Benjamin  Electric,  Ltd.,  Ives  &  Fowler.     Incandescent  lamp  sockets,  &c. 

Western    Electric  Co.     Modulating    and   transmitting   systems  for   electric 

signalling. 
BuRKiNSHAW.     Electric  switches, 

Jaquemot  &  Pattav.     Magneto-electric  pocket  lamp.     (7/8/18.  Switzerland.) 
FuRNivAL.     Regulating  electric  generators  driven  by  air  screws,  &c. 
Round.     Thermionic  devices  for  wireless  telegraphy  and  telephony. 
Wheeler.     Coin  freed  and  electrically  freed  apparatus  for  telephones,  &c. 


August  8.  1919. 
19.534  Browne.     Electric  lighting  systems  for  trains,  &c. 
19.563  Rutherford.     Electric  lamp  holders. 

19.566  Orling.     Electric  relays. 

19.567  Greville  &  Read.     Electrodes. 

19.570  B.  T.-H.  Co.  &  Young.     Magneto-electric  machines. 

19.571  B.T.-H.  Co.     (G.  E.  Co.)     Induction  furnaces. 
19,599  Sanders.     Electrical  apparatus  for  heating  liquids, 
19,605  Kinahan,     Electric  transmission  mechanism, 

August  9,  1919. 
19,614  Taylor,     Obtaining  alternating  currents  of  any  frequency  from  three-phase 

systems  of  any  other  frequency, 
19,632  Magic  Appliances.  Ltd..  &  Axworthy.     Electric  motor  for  vacuum  cleaners,  &c, 
19,636  B.  T.-H.  Co.     (G.  E.  Co.)     Electric  heating  units. 

August  11,  1919. 
19,660  Suchostawer,     Magneto  motor  acting  by  repulsive  movements  between  double 

poles. 
19.666  Branfield.     Electrodes  for  electric  furnaces. 
19,699  Walker.     Electro-magnetic  step-by-step.  &c..  mechanism. 
19,709  Western  Electric  Co.    Telegraph  systems. 
19,713  Boite  &  Slaughter.     Dry  batteries. 
19.717  Zeiler.     Dry  batteries  for  pocket  lamps. 
19.720  Scintilla.     Horseshoe  magnets.     (29 ,'8/18.  Switzerland.) 

Magneto-electric  ignition  apparatus.  (13,'9/18.  Switzerland.) 
'nterrupters  for  ignition  apparatus.  (13/9/18,  Switzerland,) 
Attaching  handle  for  varyingp^int  of  ignition  to  interrupter.  (13/918, 


(iable   outlets   of   magneto-electric    ignition    machines.    (1/10/18, 


19.721  Scintilla, 

19.722  Scintilla. 

19.723  Scintilla. 
Switzerla 

19.724  Scintilla. 

Germany.) 

19.725  Scintilla.     Distributors  for  high-voltage  current  of  magneto-electric    ignition 

machines.     (1/10/18.  Germany.) 

19.726  Scintilla.     High-tension    distributors    in    magneto-electric  ignition  machines. 

(28/9/18.  Switzerland.) 
19,730  Nurnberger  Metall  &  Lackierwaaren  vorm.,  Bino.     Electric  pocket  lamp. 

(10/10/16,  Germany.) 

August  12,  1919. 
19.799  Western  Electric  Co.     Electric  signalling  systems. 
19,801  Munro.     Crossoversof  overhead  conductors  for  electiic  traction. 

19.837  Bernard.     Magnetos.     (7/6'17,  France.) 

19.838  Bernard.     Electric  contact  breakers.     (5,-6/17,  France.) 
19,845  Hill.     Electric  heaters. 

August  13,  1919. 
19.852  Watson  &  Co.  &  Travis.     Electric  resistance  elements. 
19.873  Roberts.     Electric  machinery. 
19.895  Fuller.     Galvanic  batteries. 
19.903  Leonard.     Electric  heater  units. 

19.905  Henley's  Telegraph  Works  Co.     Removable  electric  fuse  carriers. 

19.906  Jones.     Electric  heating  apparatus. 

August  14,  1919. 

19.986  Tackley.  Electric  motor  starters,  controllers.  &c. 
19,953  Baker.  Ckimmutators  for  electric  ignition  systems. 
19.983  Electrical  Apparatus  Co.  &  Martin.     Switch  mechanism. 

19.987  Drew.     Collecting  and  storing  electricity  from  the  air. 
19.999  Holworthy.     Electric  cable  attachment  for  sparking  plugs. 

20.000  Clarke.  Chapman  &  Co.,  &  Harris.     Gear  embodying  electric  controllers 

winches.  &c. 
20.012  Railing  &  Hill.     Electric  cigar,  &c.,  lighters. 
20.025  Garde.     Electric  lamp  holders. 

20.029  General  Electric  Co.  &  Gassling.    Circuits  for  cascade  amplifying, 
20,034  Campbell.     Electric  furnaces. 

20.043  Fr.-^nklin.     Aerial  system  for  wireless 'elegraphy.  &c. 
20,052  Scott  -Taggart.    Wireless  receiving  systems, 
August  15,  1919. 
20,072  Manton.     Lamp  signalling  attachment  for  electric  torches. 
20.081  Woodburn.     Electric  welding. 
20.096  Cowper-Coles.     Electrolytic  for  deposition  of  iron. 
20,114  Jaentsch.     High  voltage  insulators.     (6  2/19,  Germany.) 
20.131  KiELLBERG.     Assembly  of  metal  parts  for  electric  welding.  &c. 
20.137  Von  der  V.'eid.     Incandescent  electric  lighting  apparatus.     (13,9/13,  Switzer- 


nd.) 


August  16.  1919. 


al  joints.     (18,9/18.  Holland.) 


20.149  Ritsema.     1  nsulating  caps  for  electric 

20.170  Bullen.     Electrical  rectifier.  ,  ,„.,,,„ 

20,188  Della  Giacoma..   Prevention  of  taking  off  of  current  from  conductors.  (18,2, 19. 

Switzerland.) 
20.193  Automatic  Telephone  Mfg..  Co.     Motor  for  railway  signalling.  &c. 
20.195  B.T.-H.  Co.     (G.E.  Co.)     Electro-magnetic  switches. 

20.197  Optalyte,  Ltd.  SiCouLSoN.     Electric  batterie.'s.  ,„„,^ 

20,219  Etablissements,  Belin,    Wire  attachments  for  electrical  connections.    (8.3.1?, 


Fran 


Gommercial  Topics. 

Excess  Profits  Duty  on  Electricity  Supply. 

The  Board  of  Kr-ferpc-s  have  increased  the  .statutorj'  percentage  for 
the  business  of  generat'ng  and  supply  ng  electrical  energy  for  lighting, 
power  and  other  purpo.ses  in  the  United  Kngdcm,  carried  on  by  c<m- 
panies  incorporated  by  private  Act  of  Parliament,  or  by  limited  liab Jity 

companies,  to  7i  per  cent. 

Peruvian  Machinery  Requirements. 

It  is  reported  that  there  is  a  good  oiajjortunity  for  the  introduction 
of  machinery  and  machine  tools  into  Peru.  Owing  to  the  war,  the  sup- 
plies are  very  low,  and  there  is  a  general  desire  to  replenish  stejck.*.  The 
mining  industry  is  being  eleveloped,  and  at  the  same  time  there  is  a 
demand  for  the  introduction  of  up-to-date  machinery.  Hitherto  hand 
tools  have  been  almost  exclusively  used,  but  there  is  a  desire  to  introduce 
compressed  air  or  electric  drills,  and  there  should  also  be  a  gocd  demand 
for  electric  generating  _plant,  electric  motors,  mining  tools,  &c. 
*         *         *         * 

Barcelona  Industrial  Exhibition 

It  is  announced  that  the  Associacion  Dependencia  Mercantil,  Aribaa, 
21,  Principal,  Barcelona,  is  organising  what  they  term  the  "  1st  Salon 
Intemacional  de  Organizacion  Comercial,''  One  of  the  four  groups  o£ 
the  exhibition  will  be  devoted  to  typewriters,  calculators,  dictaphones, 
telephones,  mechanical  clocks,  &c.  The  exhibition  will  be  held  in  the 
Palacio  de  Bellas  Artes  in  January,  1920,  and  the  British  Chamber  of 
Comnierce  has  accepteel  the  Honorary  Presidency  and  the  Secretary  of 
the  Chamber  is  arranging  for  British  firms  to  exhibit.  Communica- 
tions to  the  Sicntaiy,  British  Chamber  of  Ccmmerce,  Barcelena. 
*         *         *         * 

Brazilian  Consular  Invoices. 

Commercial  associations  and  exporting  houses  have  recently  pro- 
tested strongly  against  the  new  Brazilian  regulations  concernirg  con- 
sular invoices,  which  are  to  be  put  into  force  verv'  shortly,  and  it  is 
now  announced  that  H.M.  Minister  at  Rio  de  Janeiro  has  been  instructed 
to  support  the  representations  made  to  the  Brazilian  Goveirment  on  the 
subject.  In  the  majority  of  cases  it  will  be  impossible  to  comply  with 
the  regulations,  and  if  put  into  force  they  will  introduce  serious  obstacles 
to  the  development  of  Anglo-Brazilian  trade.  The  regulations  require 
the  following  (among  other)  details  : — 

1.  The  name  of  each  article  anel  the  materials  of  which  it  Is  ermposed 
or  manufactured.  It  must  be  stated  whether  the  taw  mattiial  Ls  ."-imple, 
compound,  whether  trimmed  or  embellished,  and  each  component  part 
must  be  shown  separately.  General  designations,  such  as  "chrmical  or 
pharmaceutical  products,"  and  other  general  terms  are  not  allowed. 

2.  Weights  must  abide  rigorously  by  those  called  for  in  the  model 
Consu'ar  invoice — viz.,  gross  weight  of  package,  gross  weight  of  goods 
without  the  case  but  with  wrappings,  packings,  cardboaiel  boxes,  &c., 
and  the  net  weight  of  the  goods  without  packirg  or  wrsppirg.  To  give 
the  weight  or  value  of  two  or  more  diffeitnt  kir.ds  of  difieunt  qi:alitifs 
of  goods  is  not  alloweel. 

Whenever  the  articles  can  he  counted  or  measured,  the  Consular 
invoice  must  mention  the  number  of  objects  and  their  respective  dimen- 
ti'jns  in  lineal,  square  or  cubic  metres  ;  also  the  respective  values. 

4.  Any  infraction  of  the  above  requirements  will  render  the  importer 
liable  to  a  Kne  of  10  per  cent,  on  the  official  value  of  the  gocels.  which  shall 
notabsolvehimfromotherpenalties.     Half  the  fine  will  go  to  the  Customs 

officer  who  discovers  the  infraction. 

*         »         *         * 

Tramways  as  Goods  Carriers. 

Hitherto  little  use  has  been  made  of  the  tramways  in  this  coiintiy  for 
the  carriage  of  goods,  but  on  a  few  systems  there  arc  schemes  for  the 
collection  and  delivery  of  light  parcels.  Legislative  restrictims  and 
the  opposition  of  the  railways  arc  responsible  for  the  present  state  of 
affairs,  and  we  hope  that  the  new  Ministry  of  Transport  will  carefully 
investigate  the  position,  as  we  believe  that  the  tramways  and  light 
railways  could  be  made  useful  adjuncts  in  the  transport  system  of  this 
country.  During  the  war  (Jcimany  made  good  use  of  its  tramwa\-s  for 
the  transport  of  merchandise,  and  there  is  no  reason  ■why  we  could  not 
do  equally  well  here  if  the  legislative  restrietiens  and  the  other  checks 
upon  progress  were  removed. 

At  all  events,  we  are  pleased  to  see  that  the  Bradford  Cor]X)ration 
Tramways  Committee  is  consielering  a  scheme  for  the  extension  eif  its 
parcels  and  delivery  service,  which,  if  the  necessary  powers  can  be  ob- 
tained, will  facilitate  the  reduction  of  the  congestion  which  at  present 
characterises  the  local  and  national  transport  systems.  It  is  suggested 
to  secure  power  to  carry  goods  and  heavy  articles  on  a  motor-lorry  to  be 
run  on  the  local  tramway  system.  It  is  also  thought  that  the  laying 
of  a  few  •'  spur  "  lines  from  the  main  routes  to  the  yards  of  large  factories 
woidd  enable  the  tramways  to  undertake  the  deliverc  of  coal  ar.d  general 
merchandise,  thus  savinga  very  great  deal  e>f  time.  .\t  present  parcels 
are  carried  on  the  drivers'  platfoims  of  the  tramcars,  an  arrangement 
which  is  both  inconvenient  and  costly,  and  it  is  proposed  to  improve 
matters  bv  the  i)rovision  of  sjiecial  luggage  and  parcels  Tchicles.  The 
method  of  collecting  and  distributing  the  gorels  would  also  have  to  be 
modernised  :  but  the  additional  facilities  could  be  provided  at  a  reason- 
able cost.  The  Bradford  Corporation  Act  of  1910  limits  the  charges  as 
follows  :  Parcels  not  exceeding  7  lb.  in  weight,  3d.  ;  exceeding  7  lb. 
and  not  exceeding  14  lb.,  oel.  ;  exceeding  14  lb.  and  not  exceeding  28  lb., 
7d.  ;  and  exceeding  28  lb.  and  not  excee-ding  56  lb.,  9d. 
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Electricity  Supply. 


Rhyl  Council  has  submitted  terms  tu  the  I'iiiish  Cdiineil  of  Rhuildian 
for  a  supply  of  electricity  to  that  district. 

Mr.  G.  H.  Robinson,  who  has  been  chairman  of  the  Bradford  Elec- 
tricity Committee  for  many  years,  is  retiring  from  the  Council  at  the  end 
of  the  ra'jnicipal  year. 

A  committee  of  ratepayers  in  R.athdrum  (Co.  Dublin)  has  been 
formed  for  the  puqiose  of  making  arrangements  for  establishing  elec- 
tricity su))ply  ill  the  district. 

Glasgow  Electricity  Committee  are  asking  the  Corijoration  for 
authority  to  borrow  £1,000,000  for  developing  the  work  of  the  electricity 
departm  -nt. 

It  has  Ijeen  suggested  that  Bedwelty  district  should  be  lighted 
electrically,  and  the  Uiban  Cimiuil  have  appointed  an  Electric  Lighting 
Committee. 

St.  Helens  Corporation  has  approved  the  proposal  to  erect  a  5,000  kw. 
tnrbo-alt«rnator  set,  coal-handling  plant,  &c.,  at  an  estimated  cost  of 
£57,960. 

Gellycaer  Urban  Council  wish  to  borrow  £5,841,  repayable  in  30 
years,  for  the  erection  and  equipment  of  electricity  works,  and  offers  are 
invited  up  to  Sept.  '22  for  the  loan. 

Heywood  Electricity  Committee  have  decided  that  owing  to  the 
abnonnal  cost  of  .ser\ice  cable  and  materials,  all  new  services  exceeding 
15  ft.  in  length  must  be  paid  for  by  the  consumer. 

Wolverhampton-  Council  last  week  sanctioned  increa.ses  in  the 
salaries  of  several  of  their  ofticials.  The  borough  electrical  engineer, 
Mr.  S.  T.  .-VUen.  was  granted  an  increa.se  from  £8,000  to  £1,000  a  3'ear,  and 
an  honorarium  of  300  guineas. 

At  last  week's  meeting  of  Bristol  City  Council  the  proposal  of  the 
Electrical  Committee  to  promote  a  Bill  authorising  an  extension  of  the 
Council's  electric  supply  area  to  include  Bridlington,  Long  Ashton, 
Warmley.  Kingswood  and  other  districts. 

Messrs.  Asa  Lees  &  Company,  Soho  Ironworks,  Oldham,  have  decided 
to  shut  down  their  own  generating  plant,  and  supply  will  be  taken  from 
the  Corporation.  Energy  wi'l  be  supplied  at  6,600  volts,  and  converted 
to  210  and  400  volts.  There  are  60  motors,  ranging  from  3i  h.p.  to 
175  H.p. 

The  question  of  inter-connection  of  the  electricity  undertakings  of  the 
AsHTON-fXDER-LY'.NE  Corporation  and  Stalvbeidoe,  Mossley,  Hyde 
AND  DrKiNFiEi.D  JoiNT  BoARD  is  to  be  discussed  by  representatives  of 
the  twoauthoritiesmentiontd  and  th(  chief  electiicity  crmmLssioner  (Sir 
John  .Snell). 

The  Miniitry  of  Health  have  declined  to  sanction  the  borrowing  of 
£15,000  and  £35,000  respectively  by  St.  Anne's  and  Lytham  Councils  for 
the  purposes  of  an  electrical  supply  in  bulk  to  Lytham  from  St.  Anne's, 
in  view  of  the  financial  loss  which  the  Ministry  consider  would  be  incurred 
if  the  schem-;  were  carried  out. 

StrNDERL.\ND  Town  Council  has  decided  that  the  Coal  Clau.se  at 
present  in  force  as  regards  other  l.t.  consumers  shall  be  applied  also  to 
those  on  the  general  lighting,  domestic  and  heating  and  cooking  rates, 
in  respect  of  all  increases  in  the  price  of  coal  above  23s.  per  ton  delivered 
and  that  the  unit  price  in  the  h.t.  tariff  be  increased  from  0'4d.  to  0'5d. 

The  accounts  of  the  E.tSTBonRNE  electricity  dept.  for  the  year  ended 
March  31,  1919,  .show  revenue  £35,012  (compared  with  £39,221  in  previous 
year),  and  gro.ss  profit  £8,762  (£18,359).  Capital  charges  required 
£13,253  (£I3,.586).  and  the  net  result  was  a  deficit  of  £4.490  (compared 
with  a  profit  of  £4,773).  Cost  per  unit  sold  was  2  ()6d.  (r94d.)  exclusive 
and  4-19d.  (3'36d.)  inclusive  of  capital  charges.  Units  generated  were 
2,757,13f)  (2,986,775),  and  sold  2,167,297  (2,4.50,473).  Maximum  load 
was  1,349  kw.  (1,415  kw.),  and  load-factor  18-34  (19-77)  percent. 

The  accounts  of  the  SorTHPORT  electricity  department  for  the  year 
ended  .March  31,  1919,  show  revenue  £36,891,  working  and  general 
exi)en»e»  £27,410  (compared  with  £23,021  in  previous  year),  and  gross 
profit  £9,480  (£9,255).  Interest,  sinking  fund  and  repayment  of  loans 
required  £I3,.523  (£13.702),  and  the  deficit  of  £4,042  ha.s  been  met  out 
of  apprt  priation  account,  from  which  also  £2,200  has  been  transferred 
in  aid  of  rates.  Total  costs  were  21 -8d.  (l-71d.)  exclusive  and  3-26d. 
(2-59d.),  inclusive  of  capital  charges. 

BlTRNLEY  Electricity  Committee  have  received  a  report  from  their 
engineer  (Mr.  J.  E.  Starkie)  regarding  a  conference  of  Lancashire  and 
Cheshire  representatives  to  crmsider  the  formation  of  district  councils 
for  the  e'cctrit-al  industry  under  the  Whitley  Industiial  Council  for  an 
area  comprising  Lanca.^hire,  Cheshire,  WestnKjreland,  Cumlx-rland,  and 
portions  of  North  Wales  and  North  Derbyshire.  For  the  Bury-South- 
portWallascy  group  Aid.  Higham,  of  Accrington,  and  Mr.  J.  A.  Crowther, 
of  Wallasey,  have  been  appointed  representatives. 

The  accounts  of  the  Bexii  ill  electricity  dejKii-tment  for  the  year  ended 
March  31,  1919,  show  revenue  £13,893  (compared  with  £13,471  in  pre- 
vious year)  and  working  expenses  were  £9,377  (£7,869),  leaving  gross 
profit  £5,033  (£5,602).  Interest  and  repayment  of  capital  required 
£5,401.  and  the  net  result  was  a  deficit  of  £367  (against  £197  profit). 
Working  costs  per  unit  sold  were  3-79d.  (3-04<l.)  and  capital  charges  2-3d 
(2-ld.).  Maximum  supply  demanded  was  436  kw.  (.503  kw.)  and  the 
units  generated  were  721,803  (8<J2,3I4)  and  the  units  sold  561,101 
(619,821). 


At  Birkenhead  Council  meeting  last  week  Mr.  Graham  White  moved 
a  resolution  expressing  the  opinion  that  there  should  be  greater  eo- 
oiieration  between  Gas  and  Electricity  Committees,  and  that  they  should 
consult  together  and  rejiort  to  the  Council.  Mr.  D.  J.  Clarke.  Chairman 
of  the  Electricity  Committee,  said  until  the  Goveniment  had  declared 
its  policy  with  regard  to  electricity  supply  the  Committee  could  not  move, 
although  they  had  several  ap])lications  for  power.  Mr.  White's  motion 
having  been  carried,  Mr.  Clarke  resigned  the  chairmanship  of  the  Elec- 
tricity Committee. 

The  board  of  management  of  the  Co-operative  Wholesale  Society  wish 
to  equip  the  Shii.lbottle  Colliery,  near  Alnwick,  with  electric  plant. 
The  Newcastle  &  District  Electric  Supply  Company  are  willing  to  spend 
£80,000  in  laying  a  cable  it  the  society  will  take  up  .30,000  £1  shares  at  par. 
To  avoid  delay  the  committee  seek  powers  to  invest  any  part  of  the 
capital  of  the  society  in  shares  of  other  societies  or  companies.  The 
members  of  the  Society  at  the  quarterly  meeting  approved  the  proposi- 
ti-jn  regarding  the  equipment  of  Shilbottle  Collieiy,  but  disapproved  of 
the  soci'-ty  taking  up  shares  in  companies. 

The  report  of  Mr.  R.  Ayton  on  the  Winchester  electricity  undertaking 
for  the  year  ended  March  31,  1919,  states  that  revenue  was  £18,094 
(compared  with  £16,.5.59  in  1917-18)  and  working  expenses  were  £11,838 
(£10,535),  leaving  gross  profit  £6,255  (£6,024).  Interest,  i-edemption  of 
loans.  &c..  required  £5,630  (£5,579),  leaving  net  profit  £625  (£445).  The 
installation  de|iartinent  showed  a  net  profit  of  £67  (increase  £7).  Units 
generated  were  1,428,271  (1,368.070)  and  sold  1.140,072  (1,033,155),  and 
maximum  load  was  696  kw.  (636  kw.).  Mr.  Ayton  again  recommends 
the  installation  of  mechanical  coal-handling  plant.  The  conversion  of 
the  street  lamps  from  gas  to  electricity  (authorised  by  the  Council  in 
1914)  hns  been  held  up  owing  to  the  war. 

Yarmouth  Electricity  Committee,  having  b3en  recommended  by  the 
auditors  to  go  into  the  question  of  depreciation,  have  reported  that  they 
regard  the  sink'ng  fund  as  a  eompulsorj'  depreciation  fund  so  far  as 
expenditure  out  of  borrowed  money  is  concerned.  Whilst  capital 
expenditure,  othei-wise  than  out  of  borrowed  money,  amount'ng  to  about 
£9,950,  has  been  incurred,  £6,600  has  actually  been  charged  to  revenue. 
On  the  undertak'ng  regarded  as  a  whole  the  Committee  think  no  further 
depreciation  is  necessary.  The  Council  have  decided  to  obt.-iin  a  rejiort 
on  the  undertaking  from  Messrs.  Preece,  Cardew,  Snell  &  Rider,  deal'ng 
with  the  best  methods  of  meeting  future  developments  of  the  under- 
taking, the  position  that  will  be  created  bv  the  new  Electricity  (Supply) 
Bill,  &e. 

Blackburn's  electricity  de|)artment's  accounts  for  the  yiar  ended 
March  25,  1919,  show  revenue  £70,493  (compared  with  £53,.595  in  pre- 
vious year),  and  gross  profit  £16,898  (£23.614).  Interest  and  sinking 
fund  required  £19,124  (£19.142),  and  the  net  result  was  a  deficit  of  £2,226 
(compared  with  a  profit  of  £4,472).  Total  maximum  demand  was  3,712 
(4.3.54)  kw.  Units  generated  were  9.177.686  (10.318,417),  and  sold 
8,353,803  (9,819,986).  Mr.  P.  P.  Wheelwright,  borough  electrical 
engineer,  says,  in  his  report,  the  decrease  in  output  was  partly  accounted 
for  by  the  cotton  control  coming  into  operation  in  the  early  part  of  the 
year,  which  affected  not  only  the  manufacturing  industries,  but  all  the 
trades  allied  thereto,  and  partly  by  the  restrictions  imposed  by  the 
Household  Fuel  and  Lighting  Order.  Average  price  of  coal  was  4s.  5d. 
above  that  of  the  previous  year,  but  the  calorific  value  was  very  much 
lower. 

The  following  municipal  electric  supply  authorities  have  decided  to 
increase  their  CHARGES  FOR  CURRENT  :  Blackbum,  75  per  cent,  over 
pre-war  rates;  Leeds,  80  per  cent,  over  pre-war  rates;  Burton-on- 
Trent.  revised  tariff,  lighting  flat  rate  8d.,  cinema  6d.,  plus  15  per  cent., 
heating  and  cooking  1  Jd.,  power  (A)  from  4d.  to  l^d.,  plus  15  per  cent., 
(B)  2d.  to  1  -3d.,  plus  15  per  cent.,  and  (C)  m.d.  system,  6<1.  and  2d.,  plus 
15  per  cent.  ;  Belfast,  a  further  7J  per  cent.  ;  Hammersmith,  25  per 
cent.,  making  .50  per  cent,  over  pre-war  charges  ;  Motherwell,  id.  on 
lighting  an<l  Jd.  on  power  and  heating  :  Heywood.  20  per  cent.  ;  Ealing 
increases  from  8d.  to  9Jd.  for  lighting,  and  from  IJd.  to  2}d.  for  heating 
and  cooking.  Maidstone,  increase  Jd.  i)er  unit  for  lighting,  and  Jd. 
(except  in  cases  with  coal  clause  in  the  agreement)  for  power.  Swinton 
and  Pendlebury,  25  per  cent.,  making  75  in  all. 

The  Lord  Lieutenant  of  Ireland  (l^rd  French),  accompanied  by  the 
Chief  S'-cretary  for  Ir-land  (Mr.  Ian  Macpherson)  visited  the  site  of 
Belfast  Corjjoration's  new  electric  power  station  at  Mu.sgrave  Channel- 
road  last  week,  and  performed  the  ceremony  of  driving  the  first  pile  for 
the  foundation.  The  Chairman  of  the  Electricity  Committee  (Sir  .Janu>s 
■lohnston)  gave  a  brief  account  of  the  history  of  the  electricity  under- 
takings  from  the  starting  of  the  800  h.p.  plant  in  1895  to  the  17,000  h.p. 
plant  which  was  running  in  1912.  The  present  plans  contemplated  build- 
ingsca|)ableofhousing  machinei-yof  1.5(I.()(KI  u.p.  It  was  proposed  to  con- 
struct ab)Ut  half  of  the  buildings,  and  when  the  necessary  jilant  was 
ready  the  cost  would  be  about  £6.50,000.  Lord  French,  having  per- 
formed the  pile-driving  ceremony,  ])rttiscd  the  enterprise  of  the  Cor- 
poration in  utilising  to  the  utmost  inventions  which  would  promote 
commerce  and  trade  and  add  to  the  welfare  of  the  community.  Th-.-re 
was  hardly  a  trade  in  which  the  use  of  electricity  did  not  mean  an  increase 
in  the  speed  of  manufacture  and  a  reduction  in  the  manual  labcmr  in- 
volved. A  luncheon  followed,  presided  over  by  Sir  James  .Johnston, 
and  attended  by  many  distinguished  guests,  one  of  whom,  Ix)rd  Pirrie, 
proposed  the  toast  of  "  Success  to  the  new  Electric  Undertaking."  The 
guests  subsequently  visited  Messrs.  Davidson  &  Company's  Sirocco 
Engineering  Works. 
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Ellectric  Traction. 

Sunderland  Council  have  ck-cided  tliat  the  charge  for  current  for 
traction  purposes  shall  be  increased,  owing  to  increased  cost  of  coal. 
'This  will  involve  an  increase  of  about  £1,600  a  year  in  the  tramway 
■department's  expenses. 

For  the  year  ended  March  31  last  the  increase  of  the  Southport 
■Corporation  tramways  undertaking  was  £53,491  (compared  with  £32,582 
in  previous  year),  working  expenses  £32,987  (£18,089),  and  gross  profit 
£20,347  (£10,263).  After  providing  for  capital  charges,  the  net  profit 
was^£2,604,  of  which  £2,100  has  been  allocated  in  aid  of  rates.  Receipts 
per  car-mile  were  17-735d.  (ll'995d.),  and  working  expenses  were  10'938d. 
•(7-564d.). 

The  Court  of  Arbitration  had  a  preliminary  sitting  on  Monday  to 
decide  whether  the  Arbitration  in  regard  to  the  claim  for  12s.  a  week 
increase  for  tramway  workers  should  hs  in  one  centre  or  whether  there 
should  bi  a  series  of  hearings  for  various  districts.  A  long  discussion 
took  place,  bath  sides  b.iing  heard,  and  arrangements  were  made  for  the 
arbitration  proceedings  to  be  op:-ned  on  Tuesda}'  next  at  one  of  the  large 
halls  in  London,  at  which  all  parties  will  be  able  to  appear  and  give 
evidence.  It  is  understood  that  the  arbitration  will  be  national  in  scope 
and  character,  and  that  the  evidence  will  proba  blj-  be  taken  at  one  centre 
in  London. 

\Y^  are  gUd  to  b?  able  to  announce  that  the  Sheffield  tramway  workers, 
who  have  b?en  on  strike  since  the  12th  inst.,  resumed  work  on  Wednesday. 
On  Tuesday  the  Tramwaj'S  Committee  received  a  deputation  from  the 
men,  who  were  informed  that  no  further  concessions  as  to  rates  of  pay 
could  b3  given,  but  the  Committee  agreed  that  the  application  for  12s. 
per  week  advance  should  go  to  arbitration,  and  they  were  also  willing 
that  the  Whitley  Council  should  decide  what  period  must  elapse  before 
an  employee  was  entitled  to  full  rates.  At  a  subsequent  meeting  of  the 
.men  it  was  decided  bj'  a  large  mxjority  to  return  to  work  pending  the 
result  of  the  arbitration. 

Imperial  and  Foreign  Notes. 

Prof.  J.  C.  McLennan,  in  a  recent  address  to  the  Special  Committee  of 
the  Canadian  House  of  Commons  on  Scientific  Research,  stated  that  out 
of  a  possible  19  million  horse-power  obtainable  from  water-])ower  in 
Canada,  2,305.310  h.p.  had  already  been  developed,  and  it  would  not  be 
long  before  a  further  one  million  horse-power  would  be  available. 

In  his  report  on  the  George  Town  (Penang)  electricity  undertaking 
for  1918  the  engineer.  Mr.  O.  V.  Thomas,  says  the  demands  for  the 
supply  of  current  to  private  consumers  have  about  reached  the  capacity 
of  the  station  and  network.  Prices  of  current  have  not  been  increased 
during  the  war.  There  are  still  270  16-c.p.  oil  lamps  in  use  in  the 
outskirts  of  the  town,  but,  as  they  are  very  inefficient  and  cost  16  per 
cent,  per  lamp  more  than  the  25-c.p.  electric  lamps,  they  will  be  re- 
placed by  electric  lamps  as  the  material  becomes  available.  There  aire 
3,154  private  consumers  (a  net  increase  of  176),  with  the  equivalent  of 
104.206  30-watt  lamps.  Supply  is  given  to  42  industrial  motors 
(=388  H.p.)  and  1.811  fans.  Total  units  sold  were  2,070,645  (com- 
pared with  1,925,694  in  preceding  year).  Revenue  was  .5409,889 
($383,269),  working  and  general  expenses  were  S208.623  (8168,473). 
and  the  gross  profit  8201,265,  representing  18-7  per  cent,  on  expended 
capital.     Net  profit  -ttas  394,805  (  =  8-8  per  cent,  on  capital). 

Mr.  Thomas'  report  on  the  tramways  states  that  revenue  was  8162,692 
($153,707)  and  expenditure  $97,200  ($93,016),  and  net  profit,  after 
providing  for  capital  charges,  depreciation  and  reserve  was,  $11,840. 
Passengers  carried  were  5,840,887,  (5  597.667),  car-miles  run  396,271 
(439,318)  and  units  used  258,220  (265,110). 


It  is  stated  that  the  German  Government  contemplates  voting 
200,000,000  marks  for  electric  supply  purposes  in  East  Prussia,  with  the 
object  of  making  the  province  independent  of  coal  supplies  from  other 
parts  of  Germany. 

It  is  stated  that  the  CJovernment  of  Chili  has  decided  to  convert  to 
eectric  traction  the  whole  of  the  State  Railways,  of  which  there  are 
abour  2,300  miles  in  operation,  and  to  generate  tha  necessary  electrical 
energy  by  means  of  waterfalls  on  the  western  slopes  of  the  Andes. 

Representatives  of  the  leading  metallurgical  industries  in  Italy  have 
drawn  up,  in  collaboration  with  the  Associazione  Mineraria,  a  programme 
ior  producing  Italian  Copper  ore  in  sufficient  quantity  for  the  national 
needs.  It  is  proposed  to  examine  the  copper  mines  of  Italy  (over  700) 
very  carefully  for  the  purpose  of  selecting  the  best  to  the  end  that  they 
■*lay  be  efficiently  exploited. 

Educational. 

The  Rt.  Hon.  A.  J.  Balfi>ur.  O.M..  is  to  be  nominated  for  election  as 
Chancellor  of  Cambridge  University  in  succession  to  the  late  Lord 
Rayleigh. 

At  Battersea  Polytechnic,  London,  S.W.ll,  the  day  courses  for 
B.Sc.  (Engineering)  of  London  University  and  for  the  Polytechnic 
Diploma  commence  on  Sept.  23.  Evening  courses  in  c.c  and  a.c.  en- 
gineering, electrical  design,  electrical  technology,  electric  traction, 
generation,  transmission  and  distribution,  electric  lighting.  &c..  commence 
on  Sept.  29.  Abridged  calendar  of  evening  classes  free  and  of  technica 
day  college  (3d.  post  free)  from  the  Secretary. 


Miscellaneous. 

It  is  reported  from  K  im  •  that  .S-nat'in-  (',.  Marconi  has  carried  out 
successful  experiments  with  pocket  wireless  telephones. 

The  Postmaster-General,  Mr.  Illingworth,  will  receive  a  deputation 
from  the  National  Union  of  Manufacturers  on  Oct.  2  on  the  subject  of 

the  telephone  service. 

A  Renter's  telegram  states  that  Wireless  Telephony  Experiments 
are  taking  place  between  stations  on  Porquerolles  Island,  near  Cannes, 
and  Aspretto,  near  Ajaccio,  Corsica,  and  that  messages  of  150  and  200 
words  have  bssn  transmitted  with  complete  success. 

For  the  convenience  of  those  who  wish  to  visit  the  Athens  Exhibition, 
which  will  be  opened  on  the  13th  prox.,  a  summarj'  of  the  existing  travel 
facilities  overland  from  London  to  the  Mediterranean  ports  and  thence 
by  fast  steamers  to  Piraeus  (port  of  Athens)  has  been  issued  by  the  London 
Offices  of  the  Italian  State  Railways.  One  can  travel  first-class  through- 
out for  £29  10s.  (including  sleeping  car)  and  £16  10s.  second  class. 

With  characteristic  enterprise  the  Harbour  Commissioners  of  Belfast 
have  anticipated  the  development  of  oil  as  fuel  for  ships  and  are  making 
preparations  for  the  establishment  of  a  great  oil  depot  in  Belfast,  and 
the  provision  of  wharfage  which  would  accommodate  oil  tanks  ranging 
from  10,000  to  20,000  tons.  The  depot  will  be  close  to  the  new  corpora- 
tion electricity  works,  so  that,  should  it  be  decided  in  the  future  to  use 
oil  instead  of  coal  fuel  a  supply  will  be  readily  available. 

At  a  conference,  which  was  held  on  Tuesday  at  the  offices  of  the 
National  Union  of  Manufacturers  and  attended  by  the  representatives 
of  35  trading  associations,  a  strong  resolution  was  passed  protesting 
against  the  withdrawal  of  the  restrictions  against  imports  without 
the  House  of  Commons  being  given  an  opportunity  of  considering  the 
subject  of  the  Government's  trade  policy. 

The  Treasury  announce  that  applications  for  permission  under  the 
Defence  of  the  Realm  Regulations,  30  F.  to  raise  capital  in  this  country 
where  the  proceeds  of  the  issue  are  to  be  applied  for  capital  purposes 
outside  the  United  Kingdom,  will  in  future  be  dealt  with  by  the  Board 
of  Trade.  Communications  should  be  addressed  to  the  Secretarj. 
Capital  Issues  Committee,  Gwj'dyr  House,  WTiitehall,  London,  S.W.I. 

The  Industrial  League  has  made  arrangements  to  hold  Conferences 
of  Employers  and  Employed  in  Glasgow,  Newcastle,  Manchester. 
Bristol,  Portsmouth  and  Sheffield,  and  negotiations  with  a  similar 
object  are  being  conducted  in  other  places.  Subjects  relating  to  various 
aspects  of  labour  and  commerce  will  be  considered,  including  "  The 
R Nation  of  Improved  Labour  Conditions  in  this  Counti-y  and  Imported 
Sweated  Goods,"  an  important  subject  suggested  by  Mr.  Clj-nes  in  his 
P,ip?r  at  Birmingham  on  Aug.  13. 

Marconi's  Wireless  Telegraph  Company  announce  that  long-distance 
messages  can  again  be  accepted  for  transmission  through  their  high- 
power  wireless  station  at  Poldhu,  Cornwall,  to  ship^  not  within  rsmge 
of  any  other  British  coast  stati  n.  The  Poldliu  station  communicates 
to  ships  at  night  onh-.and  its  range  is  about  1,500  miles.  The  address  of 
radiotelegrams  for  transmission  by  this  .service  must  include  the  name 
of  the  addressee,  name  of  the  ship  and  "Poldhu  "  Messages  can  be 
handed  in  at  any  postal  telegraph  office  in  the  United  Kingdom  or  at 
the  Comp  ny's  offices  (Marconi  House,  Strand,  and  UFenchurch-strect, 
London),  the  rate  per  word  being  2s,  lOd. 

A  visit  was  paid  on  Saturday  to  the  works  of  Messrs.  A.  Reyrolle  & 
Company-,  Ltd.,  Hebburn-on-Tj-ne,  by  the  members  of  the  Foremen's 
Mutual  Benefit  Society.  The  party,  who  numbered  over  300,  were  made 
acquainted  with  the  various  designs  of  switchgear.  &c.,  made  by  the 
firm,  and  the  use  of  the  jigs  and  tools  used.  The  most  outstanding 
feature  of  the  exhibits  was  the  super  power  station  switchgear,  -nhich 
was  seen  in  operation.  Tea  was  served,  and  a  performance  given  by  the 
band  under  the  direction  of  Mr.  Guy,  chief  of  the  l.t.  test  room.  Mr. 
Burns,  representing  the  F.M.B.S.,  said  the  visitors  were  much  im- 
pressed by  the  arrangements  for  the  welfare  and  safety  of  the  employees 
of  the  firm. 

The  annual  report  of  the  Hospital  and  Distress  Fund  of  the  Leigh 
Works  of  Callender's  Cable  &  Construction  Company  states  that  out  of 
the  Hospital  &  Distress  Fund  grants  amounting  to  £91  7s.  have  been 
made  to  local  and  Manchester  hospitals,  and  £229  5s.  Id.  paid  to  neces. 
sitous  members.  To  the  Special  War  Fund  the  employees  have  con- 
tributed £936  10s.  lid.  Out  of  this  sum  gifts  have  been  sent  to  em- 
ployers who  were  in  the  army,  £318  has  been  expended  on  service  men, 
and  £.o00  allocated  for  the  purjiose  of  assisting  those  men  disabled  owing 
to  war  service,  while  a  further  £150  has  been  transferivd  to  the  Hospital 
and  Distress  Fund  to  meet  future  cases  which  may  come  under  this  head. 
A  circular  was  recently  issued  by  Sir  Auckland  Cieddes.  Pivsident  of 
the  Boa  III  of  Trade,  inviting  local  authorities  to  appoint  local  committees 
to  heir  and  determine  all  complaints  arising  out  of  the  ivtail  sale  and 
distribution  of  the  articles  to  which  the  Profiteering  Act  applies. 
After  setting  out  particulars  of  the  constitution. powersand  duties  of  the 
Committees,  the  circular  states  that  sellers  of  goods  who  may  t)o  con 
victed  in  a  court  of  summarv  jurisdiction  of  having  made  moi-e  than  a 
reasonable  profit  will  be  liable  to  a  fine  not  exeeoding  £2(H)  or  imprison- 
ment for  a  term  not  exceeding  three  months.  The  Boa^l  of  Trade  have 
already  received  a  large  number  of  replies  from  Luca  1  .Authorities  accept- 
ing their  invitation  to  form  Local  Committees  vnider  the  Profiteering 
t,  and  many  Chairman  of  County  Councils  have  submitte<i  names 
o{p3rsonss.Mect?dforcDnsider,itionas"ra?mb3rsof  the  Appeal  Tribunals; 
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A  meeting  of  workers  in  the  engineering  industrj-  was  held  in  the 
Usher  Hall.  Edinburgh,  on  Monday,  to  consider  a  Scheme  for  the 
Amalgamation  of  Sevexteex  Trade  L'xios  representing  the  various 
branches  of  the  industr\-.  Mr.  W.  D.  Hills  (A.S.E.).  who  presided, 
expres-sed  disappointment  at  the  small  attendance  (about  600),  and  said 
closer  unity  amongst  the  workei-s  was  absolutely  necessarj'  to  effectually 
improve  conditions  of  labour.  Mr.  J.  \V.  Clarke  (S.I.M.)  said  if  this 
amalgamation  took  place  it  would  embrace  ooO.tKX)  members,  and  other 
unions  would  have  to  come  in.  Mr.  J.  Rowan  (E.T.U.)  also  supported 
the  movement,  and  the  members  were  strongly  urged  to  record  their 
votes  on  the  question  when  the  ballot  is  taken. 

The  Lords  Commissioners  of  the  Admiralty  have  sent  letters  of 
commendation  to  certain  cable  ship  officers  in  the  employment  of 
Siemens  Brothers  &  Company,  Ltd.,  whose  services  during  the  war  have 
been  brought  to  the  notice  of  the  Admiralty.  The  letter  states  that  the 
Lords  Commissioners  have  had  under  consideration  a  report  of  the 
services  rendered  by  the  various  cable  ships  in  connection  with  cable- 
laying  and  other  operations  during  the  war,  which  for  the  most  part  have 
been  carried  out  under  extremely  arduous  and  hazardous  conditions  ar.d 
with  complete  satisfaction  to  the  Naval  authorities  concerned.  They 
consider  that  the  work  has  been  of  the  greatest  assistance  to  the  British 
and  Allied  cause,  the  maintenance  of  the  communications  of  the  Empire 
in  particular  being  of  the  highest  importance  to  naval  and  military 
operation.  The  officers  to  whom  these  letters  have  been  sent  are  : 
lir.  A.  J.  .Stopher  (cable  engineer),  Capt.  A.  D.  Gange,  Mr.  Thos.  .Johnson 
(chief  engineer),  Mr.  P.  F.  .Johnson  (chief  officer),  and  Mr.  R.  R.  Miller 
(chief  electrician). 

.Some  interesting  experiments  have  been  carried  out  on  the  raising  of 
the  s.s.  ■'  Main,"  which  was  sunk  by  gunfire  from  a  German  submarine 
in  Luce  Bay  in  the  South  of  Scotland,  during  the  war.  The  salvage 
operations  were  carried  out  by  the  Ardrossan  Salvage  Companj', 
Glasgow,  who  undertook  to  test  some  flexible  pontoons,  designed, 
patented  and  manufactured  by  Messrs.  Vickers  Ltd.,  of  Barrow.  The 
pontoons  are  made  of  special  canvas  and  cables  and  weigh  when  com- 
pleted, only  1  ton,  yet  when  inflated  with  air  and  submerged  in  water, 
are  capable  of  lifting  100  tons.  On  the  trials,  two  of  these  pontoons 
were  used  and  fixed  to  the  stern  post  of  the  ship  and  inflated  by  means 
of  an  air  compressor  on  a  small  tug.  The  vessel  was  slowly  raised  and 
beached  ready  for  pumping  out  on  the  19th  inst.  The  amount  of  rough 
handling  which  these  canvas  pontoons  withstood  was  remarkable. 
When  not  in  use  they  can  be  packed  into  a  very  small  c<mipass  and  stored 
in  the  hold  of  a  salvage  ship.  From  the  information  gained  during  the 
tests,  the  designers  arc  confident  that  pontoons  of  200  and  300  tons' 
lifting  capacity  can  be  made  in  the  same  manner.  By  the  use  of  this 
device,  it  will  be  possible  to  raise  practically  any  vessel  that  a  diver  can 
reach.  With  a  little  more  experience  of  these  pontoons,  the  designers 
are  confident  that  they  can  be  increased  in  size  and  it  will  then  become 
possible  to  tackle  such  large  ships  as  the  "  Lusitania." 

According  to  recent  Customs  Decisions,  welding  rods  of  steel  or 
aluminium  specially  suited  for  acetone  or  electric  welding,  whether 
British  or  foreign,  are  admitted  into  New  Zfalano  duty  free,  and  elec- 
trically self-propelled  dumj)  trucks  are  subject  to  20  per  cent,  import  duty 
if  of  foreign  and  10  per  cent,  if  of  British  manufacture. 

Electric  lamp  fittings,  consisting  of  a  stand  or  fixture,  switch,  shade, 
cord  and  plug.are subject  to  30  per  cent,  duty  if  foreign  goods  or  20 
per  cent,  if  British. 

.According  toa  recent  decision  of  the  .Australian  Customs  Department 
Wico  igniters  (h.t.  macnctos)  are  subject  to  25  per  cent,  import  duty 
under  the  British  preferential  tariff  or  30  per  cent,  inder  the  general 
tariff. 

Switch  controllers,  starting  switches,  regulating  resistances  and  other 
resistances,  insulators  and  transformers,  if  parts  or  appurtenances  of 
factory  machinery  or  of  the  plant  of  electric  power  works,  including 
cable  boxes,  transformer  tanks,  &c.,  may  be  imported  duty  free  into  the 
Netlerlanis. 

Imports. — The  following  are  official  values  of  electrical  machinery 
material  and  apparatus  imported  into  this  country  («)  during  August, 
1919,  and  (6)  the  aggregate  figures  from  Jan.  1  to  Aug.  31.  with  increase 
or  decrease  compared  with  corresponding  perio<ls  of  1918  : — 

Electrical  machinery,  («)  £47,827  (decrease  £1,905),  (6)  £426.599  (de- 
crease £66,563) ;  including  generators  and  motors  other  than  for 
aeroplanes,  motor  cars  and  cycles,  (a)  £13,347  (decrease  £13,7.50),  {h 
£144,8.50  (Increase  £36,787) ;  and  electrical  machinery  unenumerated, 
(a)  £34,480  (increase  £11,845),  (fc)  £281,749  (decrease  "£103,350) :  tele- 
graph and  telephone  cables  other  than  submarine,  (a)  £20  (increase 
£20),  (/<)  £8.465  (increase  £6,.529) ;  telegraph  and  telephone  appa- 
ratus, (n)  £9,i:)9  (increase  £7.869),  (ft)  £179,978  (increase  £145,701); 
other  electrical  wires  and  cables,  rubber  insulated,  (a)  £901  (incrense 
£901),  (ft)  £4,425  (incr/ase  £3,768);  with  other  insulations,  («)  £415 
(increase  £41.5),  (ft)  £10,842  (inenase  £10.082);  carbons,  (a)  £1,967 
(increase  £274),  (ft)  £19.ltS4  (decr..<se  £7.868);  glow  lamps,  (a)  £1,618 
(decrease  £1,025),  (ft)  £213,510  (increase  £123.623) ;  arc  lamps  and  electric 
searchlights,  («)  £3  (increase  £3),  (ft)  £31  (increase  £31);  parts  of  are 
lamps  and  searchlights  (other  than  carbons),  («)  £8,.326  (increase  £8,326), 
(6)  £52,997  (decrease  £9,994),  primary  and  secondan'  batteries,  («) 
£2,636  (decrea.se  £5,684),  (ft)  £30,286  (decrease"  £77,758  ;  meters  and 
measuring  instniments,  («)  £;{,365  (increase  £2,615),  (ft)  £25,899  (increase 
£8,411);  switchboards,  (a)  £128  (increase  £128),  (ft)  £1,142  (decrease 
£989) ;  electrical  goods  and  apparatus  unenumerated,  (a)  £43,892  (de- 
crease £8,3.56),  (ft)  £292,107  (decr'-a.se  £70.2.54).  Total  of  electrical  goods 
and  apparatus  other  than  machinery  and  uninsulated  wire,  (a)  £72,410 
(increase  £5,486),  (6   £8.38,846  (increase  £140,282). 


Exports. — The  exports  of  electrical  machinery,  material,  &c.,  (o 
during  August,  1919,  and  (6)  from  Jan.  1  to  Aug.  31,  with  increase  or 
decreasecomjjared  with  corresponding  periods  of  1918  were  asfollows: — • 

Electrical  machinery,  (a)  £209,344  (increase  £129,295),  (ft)  £1,019,885 
(increa.se  £319,723) :  including  railway  and  tramway  motors,  (a)  £28.177 
(increase  £25,107),  (ft)  £55,999  (increase  £29,938) ;  "other  generators  and 
motors  except  for  aeroplanes,  motor  cars  and  cycles,  (n)  £118,424  (in- 
crease £81,.544),  (ft)  £576,349  (increa.se  £157,686)";  and  electrical  machi- 
nery imenumerated,  (a)  £62,743  (increase  £22,644),  (ft)  £387.537  (increase 
£132,119) ;  telegraph  and  telephone  cables,  submarine,  («)  £73.983  (in- 
crease £39,758),  (ft)  £423,311  (increase  £23,.5.55) ;  other  than  submarine, 
(<x)  £58.242  (increase  £36,103),  (ft)  £261,483  (increase  £66,395)  ;  telegraph 
and  telephone  apparatus,  (o)  £54,400  (increase  £41,040).  (ft)  £244.351 
(increase  £114,691) ;  other  electrical  wires  and  cables,  rubber  insulated, 
(a)  £102,511  (increase  £93,857,  (6)  £479,454  (incrca.se  £433.164):  with 
other  insulation,  (a)  £138,614  (increase  £130,822),  (ft)  £509,994  (increase 
£510,408) ;  carbons,  (a  1,092  (increase  £12),  (ft)  £6,126  (increase  £1,740), 
glow  lamps,  (a)  £13,114  (increa.se  £.3,296),  (ft)  £97,734  (increase  £40,961) ; 
arc  lamps  and  searchlights,  (a)  £143  (increase  £1,994),  (ft)  £6.924  (decrease 
£9,049) ;  parts  of  arc  lamps  and  searchlights  (other  than  carbons),  (a)' 
£294  (decrease  £1,726),  (6)  £7,808  (decrease  £5,518)  ;  primary  and  second- 
ary batteries,  (a)  £42,203  (increase  £23,178),  (ft)  £308."630  (increase 
£228,751);  meters  and  measuring  implements,  (o)  £33,524  (increase 
£25,393),  (6)  £148,556  (increase  £69,710)  ;  transformers,  (n)  £8,587 
(increase  £4,221),  (6)  £44,364  (increase  £23,360);  switchboards,  (o) 
£5,545  (increase  £3,416),  (6)  £31,759  (increa.se  £9,763)  ;  electrical  goods 
and  apparatus  unenumerated,  (n)  £130,963  (increase  £107,898),  (ft)i 
£755,324  (increase  £475,378).  Total  of  electrical  goods  and  apparatus, 
other  than  machinery  anel  uninsulateel  wire,  (n)  £663, .305  (increase 
£497,274).  (ft)  £3.385.818  (increase  £1.983.309). 

Tenders  Invited  and  Accepted. 

Invercargill  (N.Z.)  Council  require  tenders  by  Oct.  9  for  supply  and 
erection  of  a  steam  turbo-alternator 

Manchester  Guardians  ree|uire  tenders  by  noon  Sept.  22  for  12 
months'  supply  of  Electric  Lamps.  Forms  of  tender  from  the  Clerk.  All 
Saints,  Manchester. 

Atherton  LTrban  Council  require  tenders  by  8.^pt.  30  for  the  .Mipi)ly  of 
two  30  k.v.a.,  single-phase,  oil-cooleil  Transfonners.  Tenders  to  the 
Electrical  Engineer. 

Dublin  Guardians  want  tenders  by  noon  Sept.  24  for  12  months' 
supply  of  Electric  Fitt  ngs.  Ironmongery.  Ironwork,  Oils,.  Colours,  &c.. 
Forms  of  tender  from  the  Master  eif  the  workhou.se. 

Sydney  (N.S.W.)  Council  require  tenders  by  3  p.m.  Nov.  10.  for  the 
supply  of  electric  motors  for  use  in  connection  with  their  motor  hiring 
branch.     Specification  from  the  City  Electrical  Engineer. 

The  West  Ham  Guarduans  require  tenders  by  10  a.m.  Sept.  25  for 
SIX  months'  supply  of  electrical  fittings,  ironmongery,  oils,  colours,  &c. 
Forms  of  tender  from  the  Clerk,  Boarei  Boom,  Union-road,  Leytonstone. 
Toxteth  Park  Guardians  require  tenders  by  noon  Sept.  25  for  three 
m  inths"  electrical  and  engineers'  supplies,  ironmongery.  &c.  Forms 
of  tender,  <fec.,  from  the  Clerk,  15,  High  Park-street,  Liverpool. 

Kensington  (Lindon)  Guardians  require  tenders  for  six  months' 
supply  of  electric  lamps  and  fittings,  engineers  fittings,  ironmongery, 
piint,  varnish,  &c.  Form?  of  t^neler  until  Sept.  25  from  the  Clerk, 
Mirloes-road,  Kensington,  W.8. 

Manchester  Electricity  Committee  require  tenders  by  lOa.m- 
Sept.  23  for  the  supply  and  erection  of  two  2,50  k.v.a.  and  two  .500  k.v.a. 
three-phase  static  transformers.  Sjiecifications,  &c.,  from  Mr.  F.  E. 
Hughes,  Town  Hall,  Manchester.  Particulars  from  the  Chief  Engineer 
ancl  Manager. 

We5T  Ham  Ciun'.il  r.^q■^ir^  tenders  by  S?pt  23  for  supply  and  erection 
of  (1)  one  10,033  kw.  turbj-alternator,  (2)  one  10,000  kw.  surface  con- 
din?  ng  pUnt,  and  (3)  tw  >  water-tube  boilers,  suixrheatcrs  and  stokers. 
Sp'cifi^ation,  &3.,  frim  .M"'.  Fredk.  W.  Pur-ie,  engineeriand  manager,  84 
and  86,  R3mfordro.id,  Stratford,  E.  15.  t 

Tenders  are  required  by  Jan.  20  for  the  supply.  &c.,  to  the  Australian 
Commonwealth  Postmaster-Generars  IVp.utment,  State  of  Victoria, 
of  Automatic  Telephone  Switchboards  at  Collingwood,  as  per  schedule 
1,583.  Tender  forms,  &c.,  from  the  High  Commissioner,  Roem  406, 
.Austr.ilia  House,  Strand,  lyondon,  W.C. 

Grimsby  Corporation  invite  tenders  for  the  supply  and  erection  ot' 
two  1,000  kw.  converters  and  c.c.  and  a.c.  I.t.  switchgear,  e.h.t.  switch- 
gear  and  cables  ;   coal  and  ash-handling  plant  and  a  30-ton  electrically- 
driven    travelling   crane.     Specifications    from    the    borough    electiica 
engineer,  Lieut. -Col.  W.  A.  Vignoles,  and  te-nders  by  Sept.  25 

Dundee  Corporatijn  invite  tenders  for  (section  A)  Switch  gear  fe,r  one 
5.000  kw.  Turbo-generator,  and  six  Feeders  ;  and  (section  B)  alteiatie.ns- 
and  additions  to  present  Switchgear  for  two  .5,000  kw.  Tur  bo-geneiators, 
one  feeder,  and  one  .500  kw.  Transformer.  Specifications,  &c.,  frcm  Mr. - 
H.  Richardson,  M.lnst.E.E.,  general  manager  and  engineer,  Electricity 
Dept..  Dundee.     Tenders  to  the  Town  Clerk  by  10  a.m.  O  ct.  8. 

Southend  Light  Railways  Committee  have  accepted  the  tender  of- 
Sailel  &  Sons  for  660  meter  boards,  at  £21 1 .  2s.  6d. 

Cheltenham  Corporation  have  accepted  the  tenders  of  Johnfen  &" 
Phillips.  Ltel..  for  transformer,  &c.,  at  £144,  and  Lucy  &  Ccmpany,  forr 
c.i.  pillars,  &c.,  at  £I,.522.  lOs. 
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Manchester  Corporation  have  accepted  the  following  tenders  for 
supplies  to  the  Electricity  Committee  :  British  Insulated  &  Helsby 
Cables,  Ltd.,  adhesive  tape  ;  Ward  &  (Joldstone,  dry  batteries  for  flash 
lamps  ;  Callender's  Cable  &  Construction  Company,  resin  oil  and  bittite 
tape,  and  box  compound  ;  Dussek  Bitumen  Company,  box  compound  ; 
W.  Patterson,  dynamo  brushes  ;  British  Electric  Transformer  Company, 
auto-transformers  and  balancers  ;  Johnson  &  Phillips,  W.  Lucy  &  Cora- 
])any  and  British  Insulated  «S:  Helsby  Cables,  Ltd.,  trifurcating  boxes  ; 
Brotherton  Tubes  &  Conduits,  Ltd.,  and  Simplex  Conduits,  Ltd.,  tubing 
and  accessories  ;  London  Electric  Wire  Company  &  Smiths,  silk-covered 
and  Eureka  wire  ;  F.  Smith  &  Company,  copper  and  tinned  copper  wire  ; 
Hawkins  Bros.  &  Company,  fuse  wire.  , 

Manchestek  Corporation  have  also  accepted  the  tenders  of  the 
Electrical  Maintenance  Company  and  R.  Seddon  &  Sons  for  repair  of 
electric  fittings  at  Harpurhey  High  School,  W.  Sisson  &  Company 
for  a  generating  set  for  Baguley  Sanatorium,  and  Chloride  Electric 
Storage  Company,  for  replacing  battery  of  accumulators  at  Abergele 
Sanatorium  ;  .J.  Spencer,  Ltd.,  for  supply  of  tramway  pole  sleeves  ;  and 
E.  M.  Evans  &  Sons,  for  electric  wiring.  &c.,  at  Hyde-road  pipe-yard. 

Appointments  Vacant  and  Filled. 

An  instructor  in  electrical  maintenance  is  rec{uired  at  Willesden  Poly- 
technic. Salary  £250-f300.  Apijlications  to  Mr.  B.  S.  Gott,  Guildhall, 
\\'estminster,  S.W.  1. 

A  tramways  manager  is  required  for  the  tramways  in  the  boroughs 
of  Stockton  and  Thornaby-on-Tees.  Applications  to  the  Town  Clerk, 
Borough  Hall,  Stockton-on-Tees,  by  Sept.  27. 

A  lecturer  in  electrotechnics  is  required  at  the  Borough  Polytechnic 
Institute,  Borough-road,  London,  S.E.I.  Salary  £300.  rising  to  £400. 
Particulars  from  the  Principal.     Applications  by  Sept.  27. 

Two  assistant  mechanical  draughtsmen  are  required  for  the  drawing 
ofHce  and  machine  design  in  the  engineering  department  of  the  City  and 
Guilds  Technical  College,  Finsbury.  Applications  to  Prof.  Margetson, 
Leonard-street,  I^ondon,  E.C. 

The  London  County  Council  requires  a  rolling-stock  engineer,  a  per- 
manent way  engineer,  an  assistant  electrical  engineer,  a  traffic  operation 
superintendent,  a  traffic  statistics  assistant,  a  publicity  assistant  and  two 
sub-station  superintendents.    Applications  to  Clerk  by  4  p.m.  Sept.  25. 

A  senior  lecturer  in  electrical  engineering  is  required  for  the  South 
Wales  and  Monmouthshire  School  of  Mines,  Treforest.  Salary  £450-£600. 
Further  particulars  from  the  Principal  and  applications  by  Sept.  23. 

An  instructor  in  practical  electric  wiring  and  installation  work  is 
required  for  the  evening  classes  at  the  Northampton  Polytechnic  In- 
stitute. Forms  of  application  from  the  Principal,  Dr.  R.  Midlineux 
Walrasley. 

A  wiring  superintendent  is  required  in  the  London  County  Council 
tramways  dept.  Pay  80s.  rising  to  90s.  a  week,  with  temporary  war 
wages  of  20  per  cent,  plus  £90  a  year.  Applications  to  the  General 
JIanager,  23,  Belvedere-road,  Lambeth,  S.E.  1,  by  Sept.  29. 

A  chief  engineer  and  manager  is  required  for  the  Dar-es-Salaam 
Government  electric  power  plant.  Salary  £400 — £20 — £500  per  annum. 
Applications  (quoting  M/G.E.A.  9,133)  to  the  Crown  Agents  for  the 
Colonies,  4.  Millbank,  S.W.  I. 

Mr.  R.  H.  Campion,  borough  electrical  engineer  of  Dewsbury,  has  been 
appointed  electricity  and  tramways  manager  to  Chesterfield  Corporation 

Mr.  Henry  Harrison,  of  Ashton-under-Lyne,  has  been  appointed 
assistant  traffic  superintendent  on  the  Sunderland  Corporation  tram- 
ways, at  a  .salary  of  £4.  us.  per  week. 

Business  Items. 

The  office  of  the  Faraday  Society  has  been  removed  to  10,  Essex- 
street,  Strand,  London,  W.C.2. 

It  is  announced  that  the  name  of  the  British  Westinghouse  Electric 
&  Mfg.  Company,  Ltd.,  has  now  been  changed  to  the  Metropolitan- 
VicKERS  Electrical  Company,  Ltd. 

Messrs.  Chorley  &  Pickersgill,  Ltd.,  Electric  Press,  Cookridge-street, 
Leeds,  offer  for  sale  a  slip-ring  type  a.c  motor  (35  b.h.p.  at  950  revs,  per 
min.),  with  starter,  &c. 

The  Pyrene  Company,  Ltd.,  makers  of  the  Pyrene  fire  extinguisher, 
are  removing  from  Gt.  Queen-street  to  more  extensive  premises  at  9, 
(irosvenor-gardens,  London,  S.W.I.  (Telephone  :  Victoria  8592-3-4-5). 
The  Aster  Engineering  Company  (1913),  Ltd.,  of  Wembley,  Middlesex, 
has  issued  its  preliminary  list,  which  gives  particulars  and  prices  of  the 
patrol  and  paraffin  electric  generating  sets  which  the  company  is  now 
turning  out  in  large  quantities  for  country  house  lighting.  The  company 
also  supplies  arc  welding  and  cinematograph  generating  sets,  pumping 
and  marine  sets,  &o.     Copies  of  the  list  will  be  sent  on  application. 

Mr.  Arthur  Ellis,  Canliff  City  Electrical  Engineers  and  Manager  of  the 
Tramways  Department,  has  resigned  in  order  to  commence  practice  as 
a  consulting  engineer.  Mr.  Ellis  is  a  native  of  Newcastle  and  served  as 
a  premium  pupil  under  the  Hon.  Sir  Charles  A.  Parsons.  Subsequently 
he  held  appointments  at  Cambridge,  Southport  and  Bolton,  and  in  1900 
he  was  appointed  borough  electrical  engineer  and  manager  of  theCaixliff 
Corporation  electricity  works  and  tramways. 

Messrs.  Simplex  Conduits,  Ltd.,  have  produced  a  range  of  Plexsim 
small  domestic  appliances,  all  loaded  at  under  600  watts,  and,  therefore, 
suitable  for  working  from  a  lampholder.  Each  piece  of  api>aratus  is 
supplied  complete  with  flexible  cord  and  lampholder  adai)ter,  and  packed 


in  an  attractive  carton.     The  articles  are  described  and  illustrated  ia 
the  company's  list.  No.  695. 

Messrs.  Mossay  &  Company,  Ltd.,  of  7,  Princes-street,  Westminster, 
send  us  a  catalogue  of  Orwell  electric  platform  trucks,  manufactured  by 
Messrs.  Ransomes,  Sims  &  .lefferies,  Ltd.,  of  Ipswich.  Type  B  has  three 
wheels,  and  is  suitable  for  running  on  uneven  surfaces  and  in  place-s 
where  a  small  turning  radius  is  available.  Type  C,  with  four  wheels,  is 
preferable  where  a  low  platform  height  is  essential  to  facilitate  the 
loading  of  heavy  goods.  Type  CE,  with  elevating  platform,  will  run 
under  ready-loaded  tables  and  pick  them  up,  thus  saving  the  loading 
time.  Type  CL  Orwell  electric  locomotive  will  haul  ships  or  trollejs  up 
to  10  tons  on  rails  or  2  tons  on  average  roads.  The  battery  makers  are 
prepared  to  enter  into  contracts  for  the  renewal  of  the  batteries  so  that 
the  cost  of  upkeep  is  a  determinable  quantity.  It  is  stated  that  in 
average  service,  cost  of  current,  replacing  batteries  and  tyres,  and  main- 
tenance of  an  Orwell  electric  truck  is  about  £30  per  annum,  and,  with 
driver's  wages,  interest  and  depreciation  £170,  the  total  cost  is  about 
£200  per  annum.  This  includes  a  driver  at  £120,  but  in  practice,  espe- 
cially where  several  trucks  are  used,  the  wage  item  per  truck  is  lower. 

Lianldations  and  Bankruptcies. 

The  Electricity  Meters  Patent  Development  SjTidicate,  Ltd.,  is  being 
wound  up  voluntarily  and  Mr.  Tom  S.  Jones,  54,  New  Broad-street, 
London,  E.G.,  has  bsen  appointed  liquidator.  Claims  to  be  sent  to  the 
liquidator  by  Oct.  7. 

A  first  and  final  dividend  of  2s.  6|d.  is  payable  at  12,  Prince "s-street, 
Truro,  to  creditors  of  Fredk.  Jas.  Homettt  electrician,  formerlj'  trading 
at  Lemon  Quay,  Truro. 

A  first  and  final  dividend  of  4s.  4id.  will  be  payable  on  22nd  inst.  a* 
Union  &  Smith's  Bank-chambers,  Hull,  to  creditors  of  Wm.  .Jas., 
McCombe,  formerly  tramwaj'  manager,  Hull. 

Companies'  Reports,  &c. 

An  interim  dividend  of  9d.  per  share  has  been  declared  on  the  onl'nary 
shares  of  British  Insulated  &  Helsby  Cables,  Ltd. 

Interim  dividends  of  12s.  per  share  have  been  declared  on  both  the 
preference  and  ordinary  shares  of  P.  &  W.  MacLellan,  Ltd. 

The  directors  of  the  Globe  Telegraph  &  Trust  Company,  Ltd., 
have  declared  a  quarterly  interim  dividend  of  2s.  per  share  on  the 
ordinary  shares. 

The  directors  of  Bbdcb  Peebles  &  Company,  Ltd.,  have  declared  a 
dividend  at  the  rate  of  7^  per  cent,  per  annum  (less  tax)  on  the  cumula- 
tive participating  preference  shares  for  the  half-year  ended  June  30  last. 

The  directors  of  Browett,  Lindley'  &  Company,  Ltd..  have  decided 
to  pay  nn  interim  dividend  of  4  per  cent,  (actual)  on  the  ordinarj-  shares 
for  the  half-year  to  June  30. 

The  Manila  Electric  Railroad  &  Lighting  Corporation  has 
declared  a  dividend  on  the  common  stock  of  IJ  per  cent,  for  the  quarter 
ending  Sept.  30. 

An  interim  dividend  at  the  rate  of  6  per  cent,  per  annum  (7^.  per 
share),  tax  free,  has  been  rieclared  on  the  ordinary  shares  of  Davis  Jfc 
TiMMiNS,  Ltd.,  for  the  past  half-year. 

The  Direct  Spanish  Telegr.aph  Company-,  Ltd.,  announce  an 
interim  dividend  at  the  rate  of  4  per  cent,  per  annum  (2s.  per  share),  tax 
free,  on  the  ordinary  shares  for  the  half-year. 

The  directors  of  Sir  W.  G.  Armstrong,  Whitworth  &  Company,  Ltd., 
have  declared  an  interim  dividend  of  Is.  per  share  on  the  ordinary  shares,^ 
and  the  usual  dividends  on  the  preference  shares. 

The  Public  Trustee  invites  tenders  (by  noon  Oct.  7)  for  the  purcha.se 
of  650,000  6  per  cent,  cumulative  preference  and  403.193  ordinary 
shares  of  £1  each  of  the  Chilian  Electric  Tr.amway  &■  Light  Company. 

Dividends  are  announced  at  the  rates  of  6  per  cent,  per  annum  on  the 
preference  shares  and  8  jier  cent,  per  annum  on  the  ordinary  shares  of 
the  British  Aluminium  Company,  Ltd.,  for  the  six  months  ended 
June  30. 

The  trinsfer  books  and  register  of  debenture  stockholders  of  the 
South  Metropolitan  Electric  Light  &,  Power  Co.mp.any.  Ltd.,  is 
closed  from  19th  inst.  t>  Oct.  I  inclusive,  for  the  preparation  of  warrant,* 
for  interest  for  the  half-year  to  Oct.  1 . 

The  transfer  books  of  the  Western  Telegraph  Company,  Ltd.,  aiv 
closed  from  Sept.  19  to  27  inclusive,  preparatory  to  payment  on  Sept.  29 
of  a  dividend  of  3s.  per  share  and  a  bonus  of  4s.,  tax  free,  making  a  total 
distribution  of  8  [x^r  cent,  for  the  year  ended  June  30.  1919. 

The  report  of  the  Dumbarton  Burgh  &.  County  Tr.vjov.ays  Comp.any. 
Ltd.,  for  the  past  year  states  that  a  dividend  of  5  per  cent,  has  been 
declared  on  the  ordinary  shares,  and  after  providing  for  sinking  fund  and 
redemption  of  debenture  stock,  and  transferring  £2,500  to  reserve,  £2,81 1« 
is  carried  forwai-d. 

The  directors  of  the  Eastern  Extension,  Australasia  &  Chin.v 
Telegraph  Comp.any,  Ltd.,  have  declared  an  interim  dividend  for  the 
three  months  ended  June  30  last  of  3s.  per  share  payable  (tax  free)  on 
the  loth  prox.  The  share  register  will  be  closed  from  Oct.  7  to  14 
inclusive. 

The  Eastern  Telegraph  Company,  Ltd.,  announce  pajTUent  on 
Oct.  15  of  dividend  at  the  rate  of  3i  per  cent,  per  annum,  less  tax,  on  the 
preference  stock  for  the  quarter  ending  Sept.  30,  and  the  second  quarterly 
interim  dividend  of  1  i  per  cent,  on  the  oixlinary  stock,  tax  free,  in  respect 
of  profits  for  the  year  1919.  The  transfer  books  cf  the  ordinary  stock 
will  be  closed  from  Oct.  7  to  14  inclusive. 
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New  Companies. 

BLTTH  &  PAWSEY,  LTD.  (15S.4"J7.)  -I'rivate  company  ;  reg.  Sept.  4 
capital  £7,500  in  £1  shares,  to  earn-  on  the  business  of  manufacturers  of 
and  dealers  in  airricultural  and  other  implements,  electrical  and  general 
engincci-s.  i:c.  First  directoi-s.  J.  A.  rawsey,  .J.  S.  Pawsey,  G.  P.  Pawsey 
and  C.  S.  Blyth.     R.g.  office.  Ra\nic  Inniwcrks,  Kayne,  near  Braintree. 

BRITISH  AUSTRALIAN  ENGINEERING  COMPANY,  LTD.  (158,007).— 
Private  company,  reg.  Sept.  8.  capital  £25.000  in  £1  shares,  to  carry  on 
in  Australia  or  elsewhere  the  business  of  manufacturers,  merchants, 
contractors,  mechanical,  mining  and  electrical  engineers,  &c.,  and  to 
enter  into  agreements  (1)  with  H.  C.  Siddeley.  and  (2)  with  R.  W.  Wild. 
First  directors  :  R,  S.  Urailsford,  A.  Ewing."  J.  A.  Hirst,  H.  J.  Marshall 
and  .S.  Xcwell.     Reg.  office,  .Australia  House,  Strand,  W.C.i. 

EASTERN  COUNTIES  ROAD  CAR  COMPANY,  LTD.  (158,379).— Rpg.  Aug 
30,  capital  £.XI.(kh>  in  £1  shares,  to  take  over  all  or  part  of  the  business 
carried  on  in  Suffolk  by  Thomas  Tilling,  Ltd.  First  directors  :  C.  S.  E. 
Hilton,  J.  E.  Sjmgnolotti,  R.  M.  Tilling,  W.  Wolsey,  jun.,  and  C.  Reeves. 
Reg.  office,  32.  Silent-street,  Ipswich. 

EASTERN  ENGINEERING  &  SUPPLY  COMPANY,  LTD.  (158,667).— 
Private  company,  reg.  Sept.  10.  capital  £5.000  in  £1  shares,  to  carry  on 
the  business  of  electrical,  mechanical  and  general  engineers,  manufac- 
turers of  machinery,  electrical  apparatus,  &c.  Reg.  office,  351,  High- 
street,  Stratford,  E!15. 

EBO  RUBBER,  LTD.  (158,751.)— Private  company  ;  reg.  Sept.  12, 
capital  £3,000  in  £1  shares,  to  carry  on  business  of  indiarubber  manu- 
facturers, cable  makers,  &c.  First  directors,  G.  Cowap,  J.  Noone  and 
W.  A.  Cox.  Reg.  office,  "  A  "  Warehouse,  Third  Section  Seal  Wharf. 
Stratford.  E. 

ELECTRICAL  ENGINEERING  (WEST  BROMWICH),  LTD.  (158,578).— 
Private  company,  reg.  Sept.  0.  cai)ital  £5.(HM)  in  £1  shares,  to  carry  on 
the  business  of  electrical,  mechanical  and  consulting  engineers,  electric 
light  and  jiower  installers,  &c.  Solicitor  ;  A.  A.  Millicents,  West  Brom- 
wich. 

EMPIRE  (ALLOY)  STEEL  CORPORATION,  LTD  (158,636).— Private 
company,  reg.  .Sept.  9.  capital  i;:J.")U.iiu(i  in  £1  shares,  to  carry  on  the 
business  of  manufacturers  of  higli-graile  steels,  electric  .steel,  alloys  of 
steel  and  other  metals,  metal  goods,  engines,  draamos.  boilers,  &c.,  and 
.to  adopt  an  agreement  with  W.  B.  Ballantine  and  D.  C.  Lee.  First 
directors  :  D.  C.  L?e,  Lieut. -Com.  W.  B.  Ballantine.  Reg.  office,  62, 
Pall  Mall.  S.W.I. 

ENGINEERING  PRODUCTS  COMPANY,  LTD.  (1.58,610).— Private  com- 
pany, reg.  Sept.  8,  capital  £10,000  in  £1  shares  (6,500  preference),  to 
earn,-  on  the  business  of  manufacturers  of  and  dealers  in  motors,  cycles, 
vehicles,  aircraft,  mechanical,  electrical  and  general  engineers,  &c.,  and 
rto  enter  into  an  agreement  with  AV.  R.  Jones.  First  directors  :  W.  R. 
Jones,  F.  W.  1).  .Jones  and  S.  B.  Berry.  Secretary  :  C.  J.  Wade.  Reg. 
office,  61,  Holbom  Viaduct,  E.C. 

GUARANTEE  ENGINEERING  COMPANY,  LTD.  (158.711.)- Private 
company:  reg.  S,|it.  II.  capital  £1,0110  in  £1  shares,  to  carry  on  the 
•business  of  general  engineers,  ironfoumiers,  electrical  and  mechanical 
engineers,  t<]ol  makers,  &c.  M.  Jaffte  is  sole  ijermanent  director.  Solici- 
tors, Bulcraig  &  Davis,  Donington  House,  Norfolk-street,  W.C. 

INSULATERS,  LTD.  (158,740)— Reg.  .Sept.  12,  capital  £75,000  in  £1 
shares.  Objects  :  To  carry  on  the  business  of  manufacturers  of  insu- 
lating and  chemical  materials  and  products,  constructors  of  and  dealers 
in  plant,  apfaratus  and  compounds  used  in  the  installation  of  cold 
storage  premises,  hnililings,  Ac. 

J0HNC0ATE8  'ELECTRO PLATERS).  LTD.  (1.58.645).— Private  company, 
Teg.  .Sept.  9,  capital  £l,.5(tr)  in  £1  shares,  to  take  over  certain  plant, 
raachinen,-  and  assets,  suitable  for  business  of  galvanising,  electro- 
galvanising  and  electro-plating  iron  and  steel,  from  N.  Crowther,  of 
Grattonroad,  Bradford.  First  directors  :  N.  Crowther,  H.  Croft  and 
J.  Coatrs.      l',e-.  office,  41,  Grattonroad,  Bradford. 

KENDALLS  (NOTTINGHAM),  LTD.  (158,755.  —Private  company  ; 
Teg.  Sept.  12.  capital  7,,500  in  £1  shares,  to  take  over  business  of  a 
plumber,  electrician,  cop[)ersmith  and  motor  and  general  engineer  carried 
on  by  F.  Kendall,  at  Korman-street,  Nottingham.  First  directors,  F. 
Kendall  aiirl  C.  K.  Hadley. 

PHCENIX  ELECTRICAL  COMPANY,  LTD.  (10,621).— Private  companv. 
reg  in  I->linburi.'h,  .Sept.  10,  capital  £20,000  in  £1  .shares,  to  carry  on  the 
■business  of  engineers,  electricLins  and  dealers,  carried  <m  as  the  Phoenix 
Electrical  Company,  or  by  T.  H.  Large,  in  his  own  name.  First  direc- 
tor^  :  J.  B  laj;  and  T.  H.  i,arg.-.     Heir.  ..fliec,  32.  Broomi-law,  Glasgow. 

JOHN  SPENCE  &  SONS  (AIRDRIE)  LTD.  (10,610).— Private  company 
Pveg.  in  Edinburgh  .Sept.  1,  capital  £10,000  in  £1  shares,  to  carry  on 
business  of  bra.ss  and  iron  founders,  jjlurabers,  gaslitters,  electricians, 
engineers.  Sec.  First  directors  :  P.  .Spence,  J.  S|>ence,  P.  Spence,  jun., 
M.  S.  Spence  and  J.  J.  McMurdo.     Reg.  office,  Bill.sdyke  Work-s,  Airdric. 

McKEOWN  &  MARTIN,  LTD.  (4,778).— Private  company,  reg.  in  Dublin 
>iept.  2.  ( apital  £.">.IHMI  in  £1  shares,  to  carry  on  the  business  of  electrical 
engineers,  &c.  First  dircitois  :  .1.  J.  MeKeown  and  C.  R.  Martin.  Reg. 
office,  3,  Bridge-^tre(•t.  IJclfast. 

S.  8.  ft  F.  L.  MURRAY,  LTD.  (158,521.)— Private  company  ;  reg. 
Sept.  4.  capital  £1.000  in  £1  .shares,  to  carry  on  the  business  of  iron- 
founders,  electric  and  general  engineers,  &c.  First  directors,  T.  S.  S. 
.■and  F.  L.  S.  Murray.     Reg.  office,  42.  Lower-road.  Rotherhithe,  S.E.  16. 


PATEX.  LTD.  (158,653.) — Private  company;  reg.  Sept.  9,  capita 
£100  in  Is.  shares,  to  carry  on  business  of  patent  experts,  electrical, 
mechanical,  constructional  and  general  engineers  and  contractors, 
scientific  instrument  makers  and  dealers,  &c.,  and  to  enter  into  an  agree- 
ment with  A.  E.  Coyne  and  A.  C.  Hunt.  J.  J.  Jubb  signs  as  "  director." 
Reg.  office,  .\lbert-buildings,  151-7,  Fitzwilliam-street,  Sheffield. 

POWER  EQUIPMENT  COMPANY.  LTD.  (158,743.)— Private  company  ; 
reg.  Sept.  12.  capital  £6.000  in  £1  shares,  to  take  over  the  business  of 
electrical  and  mechanical  engineers  carried  on  by  J.  Cruwys  and  J.  P. 
Keith  at  Crown  Works,  Cricklewood.  First  directors,  J.  Cruwj-s  and 
J.  P.  Keith.     Reg.  office,  Crown  Works,  Cricklewood,  N.W.  2. 

R.  M.  RADIO,  LTD.  (158,602).— Private  company,  reg.  Sept.  6,  capital 
£10.000  in  £1  shares,  to  buy,  sell,  let  or  otherwise  deal  in  radio  apparatus, 
establish  and  maintain  a  registry  of  radio  operators  and  a  school  of 
instruction,  transmit  and  receive  radio  messages,  and  carry  on  business 
of  engineers  and  manufacturers  of  radio  apparatus,  &c.  Reg.  office, 
5,  Chancery -lane,  W.C. 

SEMCO,  LTD.  (158,689).— Private  comany,  reg.  Sept.  10,  capital 
£7,000  in  £1  shares  (3,000  10  per  cent,  preference),  to  carry  on  business 
of  electricians,  mechanical  engineers,  suppliers  of  electricity,  itc.  and  to 
adopt  an  agreement  with  A.  E.  Grubb,  S.  E.  Grubb,  T.  E.  Nankivell  and 
E.  F.  Burrill.  Directors  :  A.  E.  Grubb,  T.  E.  Nankivell.  E.  F.  Burrill 
and  S.  E.  Grubb.     Reg.  office,  19-20,  High-street,  Shoreditch.  E.l. 


Prices  of  Metals,  Chemicals,  &c. 

Copper —  TuESD.w,  Sept.  16. 

Price.  Inc.  Dec. 

Best  selected per  ton  £1 10     0     0            £1  — 

Electrolytic  bars  ...  „  £121     0     0            £1  — 

H.C.  wire,  basis     ...  per  lb.  Is.  4^d.             Jd.  — 

Sheet perlb.  Is.  3|d.              —  — 

Phosphor-bronze  Wire — 
Phosphor-bronze 

wire,  basis   perlb.  Is.   Sj^^-d.               ]d.  — 

Brasi  60/40— 

Rod,  basis      „  Os.   lid.                Jd.  — 

Sheet,  basis   ,,  Is.  2|d.                  —  — 

Wire,  basis    ,,  Is.  2^.                 —  — 

Pig  Iron — 

Cleveland  warrants  per  ton  £8     4     0                —  — 
Galvanised      steel 

wire,  basis     „  £.33  10     0            —  — 

Lead  Pig — 

English  „  20  10    0         5s.  Od.  — 

Foreign  or  colonial  ,,  25     5     0         2s.    6d.  — 

T(rt— Ingot   286    0     0     3     0     0  — 

Wire, basis     perlb.  0     3     6^       id.  — 


Salammoniac. — Percwt.S0s.and75s.     Copper  Sulphate.— Fer  ton  £42. 
jS«/;)/iKr  (Flowers). — Per  ton  £23.        Boric     Acid  (Crystals). — Per    ton, 

„      (Roll  Brimstone).— Per  ton        £72. 

£21.  Carbon  Bisulphide. — Per  ton  £55. 

SvUphuric    Acid    (Pyrites,  168°). —     Sodimn  Bichromate. — Perlb.  lid. 

Per  ton.  £7  18s.  9d.  Sodium  Chlorate.— Per  lb.  6.Vd. 

Shellac— m)i.     October  delivery  470s.  to  472s.  6d. 

Ruhher. — Para  fine,  2s.  5]d. ;  plantation  1st.  latex  2s.  l|d.  lb. 

The  metal  prices  are  supplied  by  the  British  Insulated  &  Helsby  Cables- 
Ltd.,  and  the  rubber  figures  by  W.T.  Henley's  Telegraph  Works  Company 


Thirty-Seven  Years  A^o. 

[From  TuE  Electrician,  Sept.  16,  1882.] 

TiiK  Wak. — Colonel  Webber,  R.K.,  has  taken  control  of  the  telegraph 
at  Ismailia. 

Edison  v.  Maxim. — A  suit  has  been  brought  by  the  Edison  Company 
against  H.  E.  Maxim  for  infringing  Edison's  incandescent  lamp  patents. 
■The  trial  will  probably  take  place  in  Paris  in  November  next. 

Electric  Liomt  at  (Jrimsbv. — During  a  fete  held  in  the  grounds  of 
Mr.  .1.  Wintringham,  at  Grimsby,  in  aid  of  the  funds  of  the  Hull  and 
Grimsby  Orphan  Home,  the  grounds  were  lighted  by  Brush  lamps, 
supplied  and  erected  by  the  Midland  Brush  Electric  Light  Company. 
There  were  six  lamps  altogether,  the  power  being  derived  from  an  engine 
supplied  by  Messrs.  Riggall  and  Hewins. 

New  Dynamo. — A  provincial  contemporary  reports  the  exhibition 
at  Scarborough  by  a  Mr.  Herbert  Grantham,  a  seaman,  of  a  new  dynamo 
constructed  on  the  shunt  principle.  The  machine  was  shown  at  works 
in  the  Aerated  Water  Factory  of  Mr.  Jos.  Peacock  at  Scarborough,  and 
is  stated  to  have  kci)t  both  an  arc  lamp  and  several  Swan  incandescent 
lamps  burning  steadily.  The  same  authority  reports  that  Mr.  Grantham 
will  supply  a  small  machine  (no  estimate  of  the  size  is  afforded)  for  £30. 
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Notes. 


Municipal  Tramways  Association. 

The  annual  meeting  of  the  Municipal  Tramways  Association 
which  was  held  last  week  reflected  the  general  feelmg  of  uncer- 
tainty which  at  present  pervades  the  industry.  These 
uncertainties  extend  in  many  directions,  as  was  emphasised 
by  Councillor  Kelly  in  his  Paper  entitled  "  Where  Do  We 
Stand  '.  "  Apart  from  this  general  im certainty,  the  main 
feature  which  was  noticeable  was  the  growing  favour  with 
which  the  motor  omnibus  is  now  regarded.  This  was  evident, 
not  merely  from  Mr.  A.  R.  Fearnley's  Paper,  which  we 
reproduced  in  abstract  last  week,  but  also  from  the  discussion 
of  which  we  give  some  account  in  another  colunm.  Mr. 
Fearnley's  Paper  was  particularly  interesting  as  it  gave 
actual  figures  of  the  results  obtained  at  Sheftield,  and  shows 
how  important  an  adjunct  the  motor  'bus  may  be  to  the 
electric  tram.  The  Corporation  now  have  services  covering 
37  miles  of  road,  of  which  15  miles  are  within  the  city  boundary 
and  22  miles  outside  the  city,  and  for  these  services  40  motor 
omnibuses  are  employed.  The  figures  given  by  Mr.  Fearnley 
are  interesting  as  showing  the  relative  advantages  of  the  two 
forms  of  transport.  At  the  present  time  it  cannot  be  said  that 
conditions  are  verv  suitable  for  exact  comparisons.  Kxjienses 
have  increased  enormously — in  fact,  more  than  might  have 
b(H'n  anticipated.  Thus,  for  the  "bus-mile,  the  expenses  have 
increased  from  yd.  in  1915  up  to  ly-Sd.  in  1919-  It  cannot  be 
said  that  any  particular  item  is  essentially  the  offender  in  this 
respect,  for  all  expenses  seem  to  have  risen.  As  regards 
relative  expenses,  it  is  interesting  to  note  that  tlic  total  revenue 
and  capital  expenses  are  337  per  cent,  more  for  the  motor  'bus 
than  for  the  tram.     When  it  comes  to  the  cost  per  passenger 


carried,  the  cost  is  again  heavier,  being  176  per  cent.  The 
comparison  is  also  favourable  to  the  tramway  on  the  basis 
of  .seat  per  'bus-mile,  the  expenses  being  114-1  per  cent,  higher. 
It  becomes  obvious,  therefore,  that  the  fares  charged  must 
be  higher  than  it  is  on  tramways.  In  the  case  of  Sheffield 
the  fare  is  i-^d.  per  mile,  as  against  o-652d.  per  mile  for  the 
trannvay,  and  this  gives  higher  receipts  to  the  extent  of  130  per 
cent.  The  comparison  is  rather  less  favourable  to  the  motor 
"bus  than  might  have  been  expected.  This  is  due  to  the  fact 
that,  although  the  capital  charges  are  considerably  lower, 
namely,  45-3-  per  cent,  less,  yet  the  working  expenses  are 
higher  nearly  to  the  same  percentage  ;  but  the  figure  on  which 
the  fiercentage  is  based  is  larger  for  working  expenses  than 
for  capital  charges,  and  consequently  the  cost  as  a  whole  is 
greater.  It  must  be  borne  in  mind  however,  that  the  com- 
parative figures  are  based  on  the  1918-19  accounts — i.e.,  on  the 
present  abnormal  conditions — and  these  w  ill  not  necessarih' 
hold  at  some  later  date.  Some  of  the  motor  "bus  costs  (for 
examjjle,  petrol)  have  certainly  risen  higher  than  the  corres- 
ponding items  for  tramways. 

The  Would-be  Consumer. 

At  the  jnesent  time  it  is  a  common  complaint  of  many 
electricity  supply  engineers  that  they  have  more  oiders  than 
plant,  and  consequently  cannot  undertake  to  accept  more 
consumers,  or  even  to  emphasise  the  advantages  of  electricity 
by  suitable  publicity.  This,  we  think,  is  a  mistaken  attitude. 
The  services  of  electricity  during  the  war  have  been  very  much 
emphasised  and  the  average  member  of  the  public  is  now  well 
aware  of  the  advantages  to  be  gained  through  electricity 
supply.  Obvio.isly  the  station  engineer  should  take  advantage 
of  this  frame  of  mind  and  obtain  as  many  consumers  as  pos- 
sible so  long  as  he  does  not  overload  his  plant.  If  no  effort  is 
made  in  this  direction  the  would-be  consumer  will  naturally 
turn  to  other  metiiods,  and  once  he  has  done  so  it  will  not  be 
so  easy  to  win  him  back  and  to  induce  him  to  spend  money 
upon  changing  his  installation.  The  station  engineer  has,  of 
course,  in  front  of  him  the  most  difficult  time  of  year.  It 
should  be  po.ssible,  however,  to  connect  a  certain  number  of 
consumers  on  condition  that  they  take  a  supply  of  a  limited 
character,  which  might  be  based  on  correspondingly  favourable 
financial  conditions.  Even  in  highly  industrial  districts, 
ha\nng  a  good  flat  load  curve,  there  is  [  sually  a  small  ultimate 
peak  which  must  be  borne  daring  fc  or  five  nights  of  the 
week  for  perhaps  an  hour  or  so  betwec  the  months  of  October 
to  January.  Waiting  consumers  migat  often  be  glad  to  take 
a  supply  on  condition  that  they  should  refrain  from  use  diiring 
those  hours,  or  at  least  keep  within  some  fraction  of  their  full 
load.  The  main  thing  is  to  tide  over  the  present  position  of 
l)lant  shortage  without  restricting  new  business  or  allowing 
the  public  to  gain  the  impression  that  there  is  a  deficiency  of 
supply 

The  Ironfounders'  Strike. 

The  ironfounders'  strike  which  is  now  in  progress  must  be 
regarded  as  one  of  the  most  mifortunate  actions  of  labour  that 
could  have  taken  place.  Claims  were  put  forward  recently 
by  both  the  unions  and  the  emjiloyers,  on  the  one  hand  for  an 
increase  in   wanes,  and  on  tiie  other  for  a  reduction.     Both 
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claims  were  refused  by  the  Court  of  Arbitration  ami  coiisc- 
qtiently  the  present  wages  hold  good  for  a  period  of  four  months. 
The  unions  now  involved  were  bound,  along  with  a  hirge 
number  of  other  trade  unions,  by  an  agreement  whereby  such 
claims  should  be  referred  to  arbitration.  These  three  unions 
objected  to  the  award  and  the  lu-esent  strike  is  the  result. 
What  makes  it  more  than  usually  serious  is  that  the  action  is 
due  to  responsible  people  in  the  trade  unions  and  not  to  un- 
controlled rank  and  file.  It  is  ail  very  well  to  say  that  con- 
stitutional methods  have  been  followed  in  breaking  the  agree- 
ment. The  fact  remains,  as  pointed  out  by  the  Ministry  of 
Labour,  that  the  unions  are  at  least  morally  bound  to  observe 
the  conditions  just  as  much  as  employers  are  legally  obliged 
to  pay  the  wages  given  by  the  award.  One-sided  agreements 
are  quite  useless  in  the  carrying  on  of  industry.  Moreover, 
it  must  be  realised  tliat  advances  in  w'ages  will  have  to  cease 
at  some  particular  period,  and  not  only  so  but  that  at  some 
future  date  wages  will  have  to  be  reduced.  This  is  inevitable, 
and  the  sooner  this  elementary  fact  is  realised  the  better  will 
it  be  for  b  )th  Capital  and  Labour. 


Built-in  Electrical  Machinery  in  the  Home. 

I.\  this  country,  as  yet.  it  cannot  be  said  tbat  electrical 
labour-saving  devices  have  been  properly  developed  for 
domestic  use.  Heating  apparatus  has  made  considerable 
headway,  bat  it  is  rare  to  find  the  dish-washing  and  dish- 
drying  apparatus  which  seems  to  be  a  regular  feature  in 
American  hotels,  as  well  as  in  some  private  houses.  In 
laundries,  also,  electrical  machines  for  washing  clothes  are  not 
prevalent.  In  America  all  such  devices  are  much  more 
familiar,  no  doubt  because  of  the  scarcity  of  domestic  labour. 
The  disinclination  to  enter  domestic  service  which  has  arisen 
during  the  war  may  compel  us  towards  a  freer  use  of  such 
labour-saving  devices.  Meantime,  it  is  interesting  to  notice 
that,  according  to  the  '"  Electrical  Review  "  (LT.S.A.),  a  new 
stage  in  the  application  of  such  devices  is  being  reached. 
Already  "'  built-in  "'  apparatus,  such  as  ice  boxes,  book  racks, 
sideboards  and  even  beds  are  becoming  customary  in  the  home, 
and  it  is  urged  that  similar  practice  in  regard  to  electrical 
machinery  would  be  very  desirable.  Instead  of  a  poitable 
dish-washing  apparatus,  for  example,  one  woidd  ase  a  pro- 
perly built-in  and  permanently  wired  one,  placed  in  the 
IKjsition  where  it  can  be  most  easily  filled  and  drained.  It  is 
suggested  that  the  electrical  work  would  be  executed  more 
siiti-sfactorily  in  these  circumstances,  and  that  the  arrange- 
ments for  cleaning  would  be  much  better.  In  particubir, 
a  stationary  electrical  washing  apparatus  could  1»  comliined 
with  an  electrically-heated  drying  chamber.  Most  tenants 
would  be  willing  to  pay  a  somewhat  higher  rent  for  houses  so 
equipped.  In  view  of  the  i)robable  popularisation  of  the  use 
of  electricity  for  all  domestic  puriK)ses,  which  we  hope  for  in 
the  future,  this  movement  should  be  watclicd. 


Optical  and  Photo-electric  Properties  of  Molybdenite.— 

A  Scientific  Paper,  No.  338,  issued  by  th:  Bureau  of  Stanilards, 
Washington,  summarises  some  experiments  bv  Dr.  W.  W. 
Coblenta  and  Mr.  H.  Kahler  on  the  above  subjects.  The 
transmissivity,  reflectivity  and  photo-electrical  sensitivity  of 
molybdenite  MqSj  was  determined  in  the  .spectral  region  of 
0-36//  to  9//.  The  effect  of  temperature,  humidity,  intensity 
of  the  exciting  radiations,  &c.,  upon  the  electrical  conductivity 
was  investigated.  Molybdenite  is  conspicuous  for  its  high 
photo-electrical  sensitivity  to  infra-red  rays,  extending  to  3,m  ; 
being  especially  sensitive  for  radiations  at  wave-lengths 
^.=0-73//,  0-8.5/M,  I -02/4  and  l-8/i.  Samples  of  molybdenite 
from  various  localities  reveal  a  great  diflerence  in  sensitivity, 
which  from  the  tests  at  liquid  air  temperatures  seems  to  be 
one  of  degree  rather  than  one  of  quality. 


International  Electrotechnical  Commission.— A  plenary 
meeting  of  this  Coiuniissioii  will  be  held  in  London  on  October 
20,  21,  22  and  23.  This  is  the  first  plenary  nu'eting  since  the 
outbreak  ot  war,  and  important  questions  in  regard  to  the 
future  woik-  of  the  Commission  will  come  forward  for  decision. 
It  is  confidently  expected  that  40  to  50  delegates  will  be  present, 
reju-csciiting  Ui  to  18  countries. 

Use  of  Gas  Masks  in  Mines.— The  "  Iron  Trade  Review  " 
calls  attention  to  the  impression  among  miners  who  have 
returned  from  the  war  that  the  gas  masks  used  as  a  protection 
against  poison  gas  in  France  can  be  used  for  rescue  work  in 
mines.  It  should  be  realised  that  the  functions  demanded  of 
the  masks  used  in  warfare  are  quite  difierent  from  those 
required  in  mining  work.  War-masks  are  designed  for  the 
protection  of  men  against  special  noxious  gases,  and  contain 
absorbent  material.  They  were  adapted  for  use  in  the  open 
air,  not  in  confuied  spaces,  and  afford  no  protection  against  a 
vitiated  atmosphere  contaming  very  little  oxjgen,  such  as 
may  exist  after  an  explosion  ot  fire-damp.  On  the  other  hand, 
this  type  of  mask  might  be  developed  for  protection  against 
poisonous  gases,  such  as  carbon  monoxide  or  fumes  given  ofi 
111  smelting  operations,  and  experiments  in  this  direction  are 
proceeding. 

Electric  tResistance  Furnaces  for  the  Heat  Treatment  of 
Steel. — A  form  of  electric  resistance  type  furnace  which  is 
stated  to  have  special  advantages  for  the  heat-treatment  of 
steel,  which  requires  a  relatively  low  temperature,  and  also 
for  melting  non-terrous  metals,  has  recently  been  developed 
in  the  United  States  by  the  Electric  Furnace  Company,  in 
Ohio,  and  was  described  in  the  "  Iron  Trade  Review  "  The 
heating  element  consists  in  a  ring  trough,  made  ot  carborundum 
sand,  encircling  the  inside  of  the  furnace  above  the  liearth 
and  filled  with  granulated  carbon.  The  shell  of  the  furnace  is 
equipped  with  a  geared  mechanism  for  tilting,  and  full  electric 
controlling  appliances,  including  oil-break  switch, transformer 
and  meters  are  provided.  A  pyrometer  designed  in  such  a 
way  that  the  switch  is  automatically  opened  when  the  furnace 
h:i.s  reached  a  given  temperature,  can  also  be  used. 

Central  Heating  in  Berlin. — With  reference  to  the  remarks 
recently  made  on  the  desirability  of  studying  central  heating 
systems,  it  is  interesting  to  observe  that,  according  to 
'■  Engineering "  a  new  scheme  for  supplying  some  public 
buildings  of  Berlin  with  heat,  and  also  with  warm  water, 
was  adopted  in  Berlin  in  July  last.  The  warm  water  is  to  be 
derived  from  the  exhaust  steam  of  the  turbo -dynamos  of  the 
Berlin  electricity  works  and  from  some  coke-heated  boilers, 
and  is  to  enter  the  pipes  superheated  at  a  temperature  of 
120°C.  ;  the  pipes  are  to  be  laid  in  concrete  conduits  along 
the  streets,  the  pipe  sections  to  be  welded  together  and  to 
be  provided  with  stuffing-boxes  and  with  sliding  bearings. 
The  distribution  area  is  to  have  a'  radius  of  2-5  km.,  and  to 
inchide  some  tenement  houses.  The  contract  has  been  given 
to  the  firm  of  Korting  A.G.,  and  it  was  hoped  to  start  supply 
by  next  winter  ;  the  execution  of  the  whole  scheme  a]q)ears 
doubtful,  however,  under  actual  conditions. 

Tests  of  Chemical  Resistive  Power  of  Powdered  Glass.— 

Wiirn  the  resistive  powrrof  L'lasses  to  cheinicil  action  is  tested, 
the  glass  is  commonly  used  in  the  form  of  powder  in  order  to 
hasten  the  solvent  effect,  and  the  test  proceeds  at  high  tem- 
peratures. Both  these  factors  accelerate  the  test,  but  it 
seems  doubtful  whether  they  do  not  invalidate  comparisons 
to  some  ex-tent.  The  point  is  dealt  with  by  Mons.  P. 
Nicolardot,  who,  in  the  '•  Comptes  Rendus,"  suggests  a  series 
of  tests  at  100°C.,  ]20°C.,  MO°C.  and  160°C.,  respectively. 
He  submits  results  of  tests  on  Jena  and  Krasna  glass  (the  best 
and  worst  tested),  both  whole  glass  blocks  and  coarse,  medium 
and  fini!  powder  being  used.  He  shows  that  the  effect  of 
boiling  in  IICl  (as  revealed  by  lo.ss  in  weight)  increased  greatly 
with  the  fineness  of  tlie  powder.  So  far  as  water  is  concerned 
the  attack  remains  constant  if  results  arc  exi)re.sscd  per  unit 
of  surface  presented,  but  this  does  not  hold  good  with  the  acid. 
Moreover,  the  difference  in  degree  of  action  wdth  ditterent 
glasses  a])pears  in  this  case  to  be  much  less  marked. 
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Wireless  Telegraph  Licences.— There  is  now  general  activity 
among  those  who  before  the  war  held  wireless  telegraph 
licences,  and  also  among  many  who  during  the  war  were 
engaged  in  wireless  telegraphy  and  are  desirous  of  setting  up 
stations  of  their  own .  The  Advisory  Comniittee  of  the  Wireless 
Society  of  London  has  been  authorised  to  advise  on  the  suita- 
bility of  applicants  for  transmitting  licences,  and  the  hoii. 
secretary  of  the  society  (Mr.  Leslie  McMichael),  30,  West  End- 
lane,  West  Hampstead,  N.W.I 6,  would  be  glad  if  secretaries 
of  wireless  societies  and  clubs  already  formed,  or  about  to  be 
formed,  would  communicate  with  him  as  soon  as  possible, 
giving  jiarticulars  of  numbers  and  the  area  of  their  membership. 

Progress  in  Legislation  on  Factory  Lighting  in  the 
United  States. — We  have  previously  drawn  attention  to  the 
progress  being  made  towards  legislation  on  factory  lighting  in 
the  LTnited  States,  where  five  States,  New  York,  New  Jersey, 
Wisconsin,  Pennsylvania  and  Oregon,  have  adopted  codes  of 
industrial  lighting.  In  the  discussion  on  a  recent  Paper  by 
Mr.  G.  W.  Stickjiey,  summarising  progress  of  this  nature, 
some  interesting  data  were  presented  regarding  the  ojieration 
of  the  cede  (in  New  York)  which  was  introduced  in  August 

1918.  During  the  seven  months  from  August  1918  to  February 

1919,  3,18-5  orders  for  improved  lighting  were  issued,  and 
1,566,  about  50  jser  cent.,  of  compliances  secured.  It  is 
stated  that  employers  cordially  accejit  the  recommendations 
made,  their  chief  anxiety  being  to  ascertain  exactly  how  the 
lighting  ought  to  be  carried  out.  With  the  view  of  aflording 
instruction,  inspectors  receive  special  education  in  illuminating 
engineering,  attending  classes  at  which  the  results  of  lighting 
tests  and  e.Yperience  in  visiting  factories  are  discussed. 

The  Disappearing  Filament  Type  of  Optical  Pyrometer.— 

A  recent  Paper  presented  by  Mr.  W.  E.  Forsyt^e,  of  the 
Wela  Research  Laboratory,  LT.S.A.,  before  the  Faraday 
Society,  gives  a  very  full  account  of  the  above  type  of  optical 
pyrometer,  which  the  author  remarks,  hardly  received  enough 
attention  in  the  special  discussion  on  "  Pyrometers  and 
Pyrometry,"  that  took  place  in  1917.  While  not  intended  for 
temperatures  exceeding  that  of  melting  palladium  (1,828°K.), 
disappearing  filaments  are  claimed  to  hold  their  own  well 
with  thermo-couple  types  within  this  range,  as  regards  accuracy 
and  constancy  of  calibration.  The  simplicity  of  constriiction 
is  also  an  advantage.  As  is  well  known,  optical  pyrometers 
may  be  based  on  determination  of  (1)  brightness  either  of  the 
total  radiation  or  a  selected  region  of  the  spectrum,  or  (2) 
the  colour  of  the  emitted  radiation.  The  nature  of  the  "  black 
body  "  which  serves  as  the  comparison  standard,  is  explained 
and  various  jiyrometers  are  illustrated.  The  results  of  tests 
are  appended  to  show  the  good  agreement  attained  by  difierent 
observers  and  the  high  order  of  accuracy,  and  various  supple 
mentary  questions  such  as  the  choice  of  colour-screens  and 
the  nature  of  the  lamp-filament  are  discu.ssed. 

A  Theory  of  Invar.— The  explanation  of  the  characteristic 
l)roperties  of  "  invar  "  (a  nickel  steel  containing  35-4  per  cent, 
of  nickel  and  small  quantities  of  carbon  and  manganese)  lias 
been  much  discussed,  and  a  theory  is  put  forward  in  a  Paper 
recently  presented  before  the  Faraday  Society  by  K.  Hoiula 
and  H.  Takagi.  An  attempt  is  made  to  explain  the  small 
expansion  of  invar  without  assuming  any  compomul  of  iron 
and  nickel.  By  the  aid  of  diagrams  illustrating  the  thermo- 
electric properties,  and  especially  the  critical  point-concentra- 
tion curve,  some  light  is  thrown  on  the  behaviour  of  invar, 
the  coefficient  of  expansion  of  which,  though  very  small  at 
room-temperatures,  increases  rapidly  from  200  deg.  and  abovi' 
300  d<'g.  has  an  ordinary  value.  In  the  author's  words  the 
remarkable  property  of  invar  is  obtained  "by  bringing  the 
temperature  of  the  minimum  elongation,  or  that  of  tlic  .\;, 
transformation,  to  the  vicinity  of  room-temperature,  through  a 
suitable  addition  of  nickel  to  iron."  In  these  circumstances 
the  addition  of  small  quantities  of  other  elements  bring  this 
minimum  elongation  slightly  above  or  below  room-temperature, 
so  that  the  coefficient  of  expansion  has  a  very  small  negative 
value  in  the  first  case,  and  a  very  small  positive  value  in  the 


second.     There  is  then  no  need  to  a.ssume  that  the  propertv 
of  invar  is  due  to  the  formation  of  the  improbable  compound 

Fe„Ni. 

Birmingham  Electric  Club.— An  interesting  Paper  was  read 
on  Saturday,  September  13,  by  Mr.  H.  F.  Steventon,  upon 
■"  Higli  Efficiency  Projector  Arcs."'  The  author  gave  seme 
account  of  the  pre-war  projector,  using  the  pure  carVwn  arc, 
and  explained  the  general  principles  of  light  projection, 
pointing  out  that  even  before  the  war  the  greatly  increased 
range  of  gun-fire  called  for  greater  efficiency  in  projector  arcs. 
In  this  connection  an  interesting  account  was  given  of  the 
work  of  Beck  in  Germany  and  Elmer  Sperry  in  New  York, 
and  of  their  experiments  with  flame  carbons  which,  under 
certain  conditions,  were  found  to  yield  a  greatly  increased 
candle-power,  with  a  decrease  in  the  area  of  the  light  source. 
The  author  also  gave  miich  information  about  the  ingenious 
methods  which  the  two  experimenters  used  to  cool  the  carbrm 
and  prevent  oxidation,  and  also  treated  of  the  rival  methods 
of  automatic  carbon  feed  and  rotation.  The  latest  form  of 
searchlight  was  developed  in  Paris,  using  only  one  carbon, 
thenegative  electrode  being  a  copper  ring  through  which  water 
is  forced  for  cooling  purposes.  In  the  author's  opinion  this 
type  of  lamp  will  not  compete  with  the  lamps  of  the  Sperry 
or  Beck  type,  although  probably  having  a  future  for  cinema 
work. 

The  Functions  of  a  Drawing  Office. — It  is  common  expe- 
rience that  the  work  undei taken  by  a  drawing  office  attached 
to  a  large  manufacturing  firm  is  in  these  days  vastly  more 
important  and  complex  than  in  the  past.  This  department, 
in  fact,  tends  to  assume  a  great  deal  of  the  original  work  and 
the  planning  of  new  schemes.  Mr.  N.  Gerrard  Smith,  com- 
menting on  this  fact  in  "  Engineering  and  Industrial  Manage- 
ment," classifies  the  five  chief  functions  of  a  drawing  office  as 
follows  :  (1)  To  design  product  and  manufacturing  plant  and 
appliances  ;  (2)  to  collect  ideas  and  use  them  to  the  best 
advantage  ;  (3)  to  experiment  with  ainl  demonstrate  all  new 
products  and  appliances  ;  (4)  to  deal  with  time  study  on  which 
is  based  costs,  reward  payments  and  piecework  rates  ;  (5)  to 
record  all  data,  especially  experiments  and  alterations  to  pro- 
cesses, and  to  note  w-hether  they  prove  successful  or  not. 
Although,  as  we  admit  above,  drawing  offices  have  naturally 
extended  their  scope,  some  may,  perhajjs,  justly  consider  that 
the  above  schedide  involves  the  usurpation  of  duties  which 
should  beking  to  other  departments  ;  for  example,  the  depart- 
ment of  research.  In  any  case,  however,  such  departments 
must  work  in  close  co-operation  with  the  drawing  office,  if  only 
for  the  reason  that  the  latter  can  conveniently  have  assigned 
to  it  that  tabulation  and  presentation  of  data  in  diagrammatic 
form.  All  this  involves  close  co-operation  and  good  team- 
work, conditions  which,  the  author  remarks,  are  the  more 
difficrdt  to  secure  because  the  expert  in  the  drawing  office  must 
necessarily  possess  original  gifts,  and  therefore  somewhat  indi- 
vidualistic tendencies. 


Personal. 

Tlie  mairiam'  tcxik  jilac-  ycstcnl  ly  {'riuiisil.iv)  of  ('apt.  Viiu-ont  Ziani 
do  Forranti,  M.C.,  and  .Miss"  l)i. rot liv  Wilson,  only  fliild  of  .Mr.  and  Mrs. 
Hou.  P.  Wilson. 

Tlio  marriage  of  Capt.  .J.  B.  Hartley,  M.C,  ili-otrioal  engineer  at.  the 
British  Westinghouse  (now  Metropolitan-XickiM's)  Company's  works,  and 
Miss  .4.  Stuttaitl  took  place  at  Burnley  on  Friday  last. 

Mr.  B.  Sankey,  engineer  and  manager  of  the  Port  Elizabeth  mnnieipal 
eleeiricitv  works,  is  president  for  the  enrrent  ye^ir  of  the  Association  of 
Mnnieipal  Kleetrieal  Engineers  of  the  I'nion  of  South  Africa,  and  Mr.  E. 
Poole,  of  Dnrhun.is  hon.  seei'etary  and  tivnsurer.  .\t  pix>.sent  there  are 
:)()  fnll  niemlu  IS  of  the  A.ssociation,  but  it  has  now  been  decided  to  admit 
honorary  and  associate  members. 


Arrangements  for  llie  Week. 

FRIDAY,  Oct.  3rd. 

.luMOU  Instihtiun    of   I'^NCIM'.t:!;?. 
i.'iO  l).m.     At  39,  Victoria-street,  London,  S.W,     Paper  to  be  read 
on   "  The   Deduction  of  Formula-  from   Plotted   Figures,"   by 
Mr.  A.  J.  Paxman. 
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The  Electrical  Driving  of  Rolling  Mills. 

Bv   A.    P.    PYNE,    M.I.E.E. 

Summary. — The  driving  of  rolling  mills  by  electricity  has  made  slow  jjropiess  in  this  countiv  lompiuod  with  the  Continent  and 
America  ;  but  its  advantages  are  now  realised  and  nearly  all  new  mills  are  electrically  driven.  "  Much,  however,  can  still  be  done  in 
crmverting  existing  mills  from  steam  to  electricity.  The  advantages  of  the  electri'c  drive  cannot  always  be  expressed  in  £  s.  d. 
Mills  ojjeratc  under  widely  varying  conditions,  and  the  nature  of  the  current  available  exercises  considerable  influence  on  the  typo 
of  plant  that  should  be  used.  The  most  suitable  tyi)e  of  motor  to  fulfil  given  requirements  is  considered  ;  also  the  conditions  under 
which  rope  or  gear  drives  should  be  adopted,  the  applicability  of  various  types  of  control  gear,  and  practical  considerations 
affecting  selection  of  slip  regulator.     The  advisability  of  installing  measuring  and  rccoi-ding  instruments  is  emphasised. 


THE    advantages    (if    electrically    operating    rolling    mill 
auxiliaries  have  long  been  recognised,  and  the  use  of  electric 
power  for  such  parposes  has  become  almost  universal ;  but, 
for  various  reasons,  driving  the  actual  rolling  mill  itself  bv  elec- 


I'lG.  1. — Ciil-iN.  Heavy  Type  Si.vole  Reductio.v  (Jear,  Transmitiisc: 
80  TO  1,(KI0  H.r.,  AT  350  to  3o  revs,  per  min.  (David  Brown  &  8(jns,) 

Iricity  has  not  been  as  ])o])ular  in  this  country  as  on  the  dm- 
tiiient  or  in  America.  'J'liis  attitude  is  now  rapidly  being 
abandoned.  Most  new  mills  installedFtluring  the  last  five 
years  are  electrically  o])crated,  and  during  the  same  jieriod  ;, 


number  of  conversions  from  steam  to  electricity  have  been 
made  in  the  drives  of  existing  mills. 

In  view  of  present-day  conditions,  and  of  the  more  extended 
use  of  electricity  probable  in  the  near  future,  there  still  remain 
many  steam-driven  mills  that  could  with  advantage  be  con- 
verted to  the  electric  drive. 

A  certain  amount  of  literature  now  exists  in  the  form  of 
Papers  and  articles  in  the  technical  press  showing — sometimes 
in  considerable  detail — the  advantages  accruing  from  the 
adoption  of  the  electric  drive.  In  spite  of  this,  however,  the 
deciding  factor  is  too  often  allowed  to  lie  in  a  comparison 
between  the  cost  of  raising  steam  and  that  of  generating  or 
purchasing  electricity. 

.4fter  giving  due  weight  to  relative  capital  outlays,  and  to  the 
advantages  of  using  steam  for  the  main  mill  or  mills  combined 
with  exhaust  or  mixed  pressure  steam  turbo -gen  era  tors,  pro- 
viding electricity  for  the  au.xiliaries,  the  balance  will  under 
])rasent-day  conditions  generally  lie  with  electricity  for  the 
main  mill,  and  will  certainly  do  so  if  blast  furnace  gas  or  other 
form  of  waste  heat  is  available  for  the  generation  of  electric 
power. 

Even  should  the  cost  of  steam  power  be  less  than  the  cost 
of  electric  power,  the  adoption  of  the  electric  drive  may  still  be 
extremely  desirable  from  considerations  difficult  to  express 
in  pounds,  shillings  and  pence,  such  as  relief  to  congested 
sidings  due  to  smaller  qiuintities  of  coal  to  be  handled  ;  greater 
freedom  from  stoppages  ;  lower  coist  of  upkeep  and  repairs  ; 
ease  of  distribution  and  control  and  the  facility  with  which 
electric  power  can  be  measured  and  recorded.  The  eflect 
of  an  even  turning  moment  on  the  product  of  the  mill  is  in 
some  instances  of  considerable  importance. 

Modern  devclojiments  in  the  design  of  electric  nuitors  have 
resulted  in  the  production  of  standard  types  of  machines 
capable  of  operating  reliably  and  satisfactorily  under  prac- 
tically any  conditions  pertaining  to  rolling  mill  practice. 

As  the  conditions  existing  in   different   \v(irks   vary  within 


^i"io.  2. — 40-iN-.iI)ouuLE  Reduction  Gear  for  200  to  300  h.p.  at  360  to  7  kevs.  per  mi.v.,  pkiving  a  Cartridob  Metal  Mii.i.. 

(David  Brown  &  Sons.) 
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extremely  wide  limits,  the  relative  merits  of  the  steam  and 
electric  drives  must  be  decided  for  each  estabhshment  in 
accordance  with  its  local  conditions. 

Assuming  that  a  decision  has  been  made  to  adopt  electricity 
as  the  motive  power,  it  may  be  opportime  to  consider  the  pos- 
sibilities and  limitations  of  electric  motors  and  control  gear 
when  applied  to  rolling  mill  drives,  and  to  emphasise  certain 
points  not  always  brought  to  the  user's  notice  when  the  latter 
is  initially  considering  the  most  suitable  type  of  plant  or 
apparatus  to  appl)  to  a  particular  mill. 

In  view  of  the  great  dissimilarity  of  power  supply  systems 
existing  at  the  present  time,  the  problem  involved  in  dri\'ing 


Fig.  3. — 350  h.p.  Motor,  Drivinq  by  eope  a  Small  Section  Mill. 
The  7-ton  rope  wheel  acts  as  a  flywheel.    (General  Electric  Co.) 

any  particular  mill  must  be  considered  in  conjunction  with 
the  electric  current  available  before  a  concrete  proposal  can 
be  prepared. 

The  following  remarks  will  deal  more  particularly  with  the 
larger  mills  of,  say,  2.50  h.p.  and  upwards.  They  may  be 
divided  into  two  main  classes  : — 

1 .  Constant  speed. 

2.  Variable  speed. 

The  latter  can  be  subdivided  into  two,  namely  : — 

(«)  Continuous  running  in  one  direction. 

(6)  Reversible. 

If  direct  current  is  available,  no  difficulty  will  be  experienced 
in  obtaining  a  motor  to  satisfy  the  requirements  of  either  class 
of  mill  ;    there  will,  however,  be  several 
points  external  to  the  motor  which  will 
require  consideration. 

If  alternating  current  only  is  available, 
difficulties  may  arise  which  are  not  easy 
of  solution. 

The  majority  of  mills  of  the  first  class 
will  be  employed  in  rolling  sheets,  plates 
and  small  sections.  The  speed  of  the  rolls 
will  generally  lie  between  30  revs,  per 
min.  and  120  revs,  per  min.  Assimiing 
that  no  speed  variation  is  required,  such 
mills  can  be  driven  equally  well  by  alter- 
nating as  by  direct-current  motors.  The 
brake-horse-power  of  the  motor  will 
depend  largely  on  the  output  demanded 
from  the  mill  ;  sufficient  data  now  exist 
to  enable  this  brake-horse-power  to  be 
predetermined  with  considerable  accuracy. 
The  speed  selected  for  the  motor  becomes 
to  some  extent  a  matter  of  personal 
opinion,  depending  on  the  form  of  speed 
reduction  favoured,  and  the  relative  costs 
of  same  as  compared  with  that  of  a  ^'^"-  i  — '  "i"'  "  i'-. 
slow-speed  motor  driving  directly  on  to 
the  mill  shaft. 

Tlic  alternative  to  a  direct  drive  will  be  a  single  gear  reduc- 
tion, examples  of  which  arc  shown  in  Figs.  1,  4,  5  and  11  ;  a 
double  gear  reduction,  as  shown  in  Pig.  2  ;   or  a  rope  drive, 


either  alone  or  combined  with  one  and  sometimes  two  gear 
reductions.     Rg.  3  shows  a  plain  rope  drive  without  gearing. 

The  flexibility  of  a  properly  looked  after  rope  drive  has 
resulted  in  its  having  had  many  advocates  in  the  past  ;  but  the 
mcreasing  value  of  floor  space  and  the  compactness  and 
smooth  rimning  of  modem  machine-cut  gear  wheels  has 
latterly  brought  this  form  of  speed  reduction  into  prominence. 

A  further  factor  to  be  considered  when  fixing  the  speed  of 
the  motor  is  the  position  of  the  flywheel,  which  usually  forms 
an  indispensable  adjimct  to  mills  of  the  class  under  considera- 
tion. 

It  must  also  be  remembered  that  the  alternating-current 
motor,  which  is  generally  of  the  three-phase  tjrpe,  even  if  of 
low  periodicity,  cannot  be  nm  at  as  slow  a  speed  as  the  direct- 
current  motor  without  adversely  affecting  the  efiBciency  and 
power  factor. 

With  mill  speeds  in  excess  of  60  revs,  per  min.,  the  motor, 
if  of  the  direct-current  type,  can  be  coupled  to  the  miU  shaft, 
which  will  also  carry  the  il\  wheel.  It  is  not  desirable  to  iastal 
alternating-current  meters  of  so  low  a  speea,  although  there 
are  examples  of  mills  directly  driven  by  three-phase  motors 
nmning  at  about  70  revs,  per  min  when  on  a  25-cjcle 
system. 

Fig.  4  shows  an  alternating-current  motor  driving  on  to  a 
slow-speed  mill  shaft  which  also  carries  the  flywheel.  This 
arrangement,  very  frequently  adopted  where  it  is  desired  to 
use  an  existing  plant,  is  by  no  means  as  silent  and  smooth 
running  as  that  illustrated  in  Fig.  5,  where  the  gears  are  of 
the  double-helical  machine-cut  type  nm  in  oil,  and  which  may 
certainly  be  regarded  as  standard  practice  for  the  future. 
These  two  figures  will  give  an  idea  of  the  saving  to  be  gained 
if  for  the  large  flywheel  shown  in  Fig.  4  there  could  be  placed 
a  suitable  wheel  on  the  motor  shaft.  It  also  will  be  seen  that 
the  extra  cost  of  a  slow-speed  motor,  where  it  is  feasible  to 
place  it  on  the  mill  shaft,  wiU  be  largely  offset  by  the  cost  of 
the  gearing,  a  somewhat  heavy  item  whether  due  to  the  weight 
(if  metal  involved  in  Fig.  4,  or  the  expense  of  cutting  the  gears 
indicated  in  Fig.  5. 

With  mill  speeds  of,  say,  60  revs,  per  min.  or  below,  at  least 
one  reduction  of  speed  will  usually  be  found  essential.  The 
motor  speed  can  then  be  as  high  as  considerations  of  gear 
design  will  admit,  the  flytt'heel  can  be  placed  on  the  motor 
shaft  and  a  great  saving  in  size  and  weight  effeitt^>d,  observing, 
however,  that  in  this  case  the  gearing  must  be  designed  to 
withstand  the  stresses  transmitted  bv  the  tl\-wheel. 


riiA-r.  L'. lino. VOLT  .MoTOi!,  1S7  KEYS,  run  mi.n.,  J^aviM.;  a  Ti.n  Plati: 
AT  oil  liiivs.  PER  MIN.     (Uritish  Westiiighouse  Co.) 

ShoLild  a  rope  drive  b(^  adopted,  the  flywheel  effect  can  be 
embodied  in  the  driven  rope  wheel  or  a  separate  flywheel 
provided. 
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In  the  case  of  very  .slow  mills,  ])artifularly  such  as  tlioso 
dealing  with  non-ferrou.s  metals,  a  rojio  drive  rombiiied  with 
one  or  two  gear  reductions  is  frecjueutly  eiiqiloyed,  in  which 
case  the  Hywheel  should  be  placed  on  the  shaft  carrying  the 
driven  rope  pulley. 

Small  continuous-running  mills  having  a  cogging  or  roughing 
stand   separate   from    the    fini.shing   stands   and    ninning   at 


speed  reduction,  which  coidd  hardly  he  efli'cti'd  by  ro]ies  alone, 
or  by  a  comb. nation  of  ropes  and  gearing,  without  occupying 
a])])reciably  more  floor  .space.  Such  gears  when  enclosed  in 
cases  and  efficiently  lubricated,  run  smoothlyand  silently,  and 
require  very  little  attention.  The  lower  halves  of  the  gear 
cases  are  visible  in  position  in  Fig.  6,  and  the  upper  halves 
can  alsd  b  ■  seen  raised  ab  )Vc  them.     The  pump  used  for  dis- 


Fio.  5. — too  TO  800  H.p.  Motor  with  Flywheel  on  Motor  Shaft.  Driving    a   .Small  Cocgino   Mill.     Single  Pjsduction  to 
750  to  12.5  r.p.m.     Steel  Flywheel,  7'(j"  diam.  ;   Rim.  3  tons  in  weight,  with  water-cooled  Brake.     (Briti.sli  Thomson-Hi  usto!i  Co.) 


difEering  s])eeds  are  frequently  driven  from  the  same  engine 
or  motor  by  connecting  the  faster  mill  directly  to  the  driving 
shaft  and  providing  a  rope  drive  for  the  slower  mill.  This 
answers  very  well  when  the  cogging  or  roughing  stand  is  placed 
in  front  of  the  finishing  rolls  ;  but  when  two  or  more  stands 
to  be  driven  at  diSerent  speeds  are  placed  in  line  with  each 
other  a  gear  drive  is  preferable.     Figs.  6  and  7  show  two  views 


tributingtheoilover  the  gears  maybe  seen  in  Fig.  6  ;  in  this 
case  driven  from  the  main  shaft.  In  the  case  of  very  heavy  gear 
wheels  it  is  advantageous  to  provide  forced  lubrication  for  the 
bearings  also,  and  to  duplicate  the  pumps. 

Generally  .speaking,  for  the  sake  of  compactness  and  sim- 
lilicity,  the"  majority  of  mills  ot  the  first  class  should  either  be 
directly  driven  or  driven  through  a  single  reduction  gear. 


Fio.  6. — Special  Doublk  Reduction  Gk, 


>NE  SET  OK  KOI. IS  AT   11  K.C.M.  AND  ONE  AT  S  H.I'.M.       (JXavill    BriWII    &    Solix.) 


of  an  interesting  example  of  such  a  drive.  It  will  be  observed 
that  the  flywheel  is  mounted  on  the  motor  shaft,  which  drives 
the  intermediate  shaft  through  one  pair  of  wheels,  wliilst  a 
further  reduction  is  provided  between  this  shaft  and  each  of 
the  mills.  The  motor  in  this  case  i-uns  at  360  revs,  per  min., 
and  drives  one  set  of  24  in.  cold  rolls  at  11  revs,  per  min.  and 
one  set  of  30  in .  cold  roliis  at  8  revs,  per  min.,  a  very  considerable 


Direct-current  motors  hii-  su<'li  mills  will  be  compound 
wound,  the  series  winding  being  so  arranged  as  to  slow  the 
motor  down  sufficiently  to  allow  the  flywheel  to  give  uj)  the 
required  energy  as  the  load  increases. 

In  the  case  of  alternating  current,  the  motor  will  not  ai)pre- 
ciably  slow  down  with  increasing  load  unless  the  resistance 
of  the  rotor  circuit  is  somewhat  high,     llcucc,  to  obtain  the 
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speed  reduction  necessar}  to  enable  the  flywheel  to  become 
effective,  a  slip  resista/icc  must  be  provided  which  may  be 
placed  permanently  in  circuit  or  be  of  the  adtomatic  type.  In 
the  former  case  the  motor  will  commence  to  slow  down  as  soon 
as  the  load  comes  on  it,  and  the  peak  will  not  be  subject  to 
the  same  limitations  as  can  be  arranged  for  with  an  automatic 
slip  regulator.  Fig.  8  shows  a  comparison  of  the  loading  of 
an  induction  motor  working  (I)  with  an  automatic  slip  regulator 
and  (2)  with  a  permanent  slip  resistance,  from  which  it  will  be 
seen  that  for  a  demand  of  750  h.p.  from  the  mill  only  350  h.p.  is 
taken  from  the  motor  with  the  automatic  regulator,  as  against 
•180  H.p.  with  the  permanent  slip  resistance,  which  also  has  a 


nating-curvent  motors  on  the  same  shaft,  giving  much  the  same 
effect  as  a  cascade  winding  ;  or  one  alternating  and  one  direct- 
current  motor  used  in  conjunction  with  a  rotary  converter. 
In  the  latter  arrangement  the  alternating-current  motor  takes 
its  supply  directly  from  the  mains,  its  rotor  being  connected  to 
the  slip  rings  of  the  rotary  converter  and  the  comnmtatwr  of 
the  latter  to  the  armature  of  the  direct-current  motor,  both 
direct-current  motor  and  rotary  converter  being  separately 
excited.  This  arrangement  is  quite  as  efiective  as  a  direct- 
current  variable -speed  motor,  but  is  cumtensonie  and  ex- 
pensive ;  and,  although  a  flywheel  can  bt?  iised  quite  satis- 
factorily, the  Ilgner  motor-generator  system  is  preferable. 


Flu.  7. — Another  View  of  the  Uouule  Reduction  (Jeak  shown  in   I'lo.  (i.     (David  Biowii  &  Sjiis.) 


somewhat'  adverse  effect  on  the  efficiency  of  the  motor.  It 
may  further  be  pointed  out  that  the  automatic  slip  regulator 
may  be  used  as  a  starter  for  the  motor,  whereas  a  separate 
starter,  usually  of  the  liquid  type,  will  be  necessary  when  a 
permanent  slip  resistance  is  used. 

Dealing  now  with  the  second  class — namely,  variable  speed 
mills — we  may  take,  first,  those  running  continuously  in  one 
direction.  It  may  be  desired  that  the  recpiired  speed  variation 
should  take  place  from  pass  to  pass  as  when  rolling  long 
sections,  the  speed  increasing  with  the  length  of  the  section. 
On  the  other  hand,  it  may  merely  be  necessary  to  provide  for 
a  change  of  speed  to  suit  a  change  in  the  nature  of  the  output 
of  the  mill.  The  direct-current  motor  can  easily  be  designed 
to  fulfil  either  condition  by  providing  for  sufficient  variation 
in  the  field  strength  to  cover  the  range  of  speed  desired,  and 
which  in  such  mills  is  unlikely  to  exceed  2  to  1 . 

It  is  quite  otherwise,  however,  with  alternating-current 
motors  ;  the  ordinary  types  available  do  not  permit  of  any 
speed  variation  whatsoever.  The  first  requirements  could  be 
met  indirectly  by  fitting  a  direct-current  motor  to  the  mill  and 
providing  this  motor  with  current  from  a  motor-generator 
driven  by  an  alternating-current  motor  having  a  flywheel  and 
controlled  by  a  slip  regulator.  This,  known  as  the  Ilgner 
principle,  will  be  referred  to  later  ;  it  provides  for  an  almost 
infinite  number  of  speeds,  but  the  cost  of  the  plant  is  out  of 
proportion  to  the  advantages  to  be  derived  from  it  for  mills 
of  this  section . 

With  regard  to  the  second  requirement  (namely,  that  a  mlli 
should  run  for  a  certain  time  at  one  speed  and  at  other  times 
at  another  speed),  this  may  be  effected  in  an  alternating- 
current  motor  by  pole-changing  devices,  or  by  adopting  a 
cascade  winding  ;   or,  again,  by  a  combination  of  two  alter- 


Such  devices  have  not,  in  fact,  found  favour  in  this  country, 
no  doubt  partly  due  to  the  abnormally  long  delivery  usually 
associated  with  special  motors.  Where  reduction  gear  is  used 
the  requirement  may  be  met  by  installing  a  double  set  of 
gearing  provided  with  sliding  pinions. 

Reversing  mills  are  in  a  somewhat  difierent  category  to  those 
already  dealt  with  ;   they  include  mills  of  the  largest  size  and 
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Flywheel  effect  3.300  ft.-tons.  Final  speed  reduction,  15  per  cent.  Mill  load.  750  h.p. 
for  8  sees,  at  infrequent  intervals.  Slip  at  350  H.r.  with  slip  regulator --5'2.  6"8.  8'9. 1 TS. 
15  per  cent.     Slip  at  350  H.r.  with  permanent  slip  resistance—  11*15. 

re(piiring  up  to  25,000  h.p.  maximum.  The  motors  operating 
them  are  required  to  accelerate  heavy  masses  up  to  full  speed 
and  to  stop  and  reverse  to  full  speed  in  the  opposite  direction 
in  the  shortest  possible  time.     This  necessitates  the  exertion 

1* 


328 


THE  ELECTRICIAN. 


September  26,  1919. 


of  a  hea\"T  torque  on  the  part  of  the  motor,  which  miist  be  able 
to  run  at  any  speed  from  zero  to  full  speed.  Under  such  cir- 
cumstances, the  momentum  of  the  revohdng  parts  must  be 
kept  as  low  as  possible  ;  this  imposes  a  limit  on  the  diameter 
of  the  armature,  which  may  necessitate  its  di^^sion  into  two 
or  more  parts  mounted  on  the  same  shaft.  Such  a  construc- 
tion shouldjbe  adopted  formachines  exceeding  about  10,000  h.p. 
maximum,  and  for  smaller  machines  of,  say,  8,000  h.p.  to 
9,000'h.p.  when  the  maxinuim  speed  exceeds  about  100  ro\-s. 
per  min. 


equally  well  whether  the  supply  is  of  direct  or  alternating 
current  ;  but.  should  direct  current  be  available,  it  will  be 
slightly  more  efficient  than  alternating  current,  the  control  will 
be  slightly  less  complicated,  and  a  somewhat  more  flexible 
arrangement  of  machines  composing  the  motor-generator  will 
be  possible.  On  the  other  hand,  the  greater  advantages 
of  three-phase  transmission  and  the  abiUty  to  utilise  high- 
voltage  motors  for  the  motor-generator  will  probably  ensure 
the  use  of  alternating  current  for  all  such  mills  in  future. 

The  controlling  andfprotecting  devices  oi  the  smaller  mills 
hardly  call  for  comment.  Standard  practice  is  usually  fol- 
lowed for  the  motors  of  class  (1)  and  for  the  continuous-running 
motors  of  class  (2).     The  desirability,  however,  may  be  em- 


y>G.  9. — SiXGLE  Armature  Reversing  Motor,  8,00Oh.p..  Driving 
A  Cogging  Mili,  riKEfT.     (British  Wrstlnghou.se  Co.) 

Fig.  9  shows  a  mill  motor  of  8,500  h.p.  maximum,  of  the 
single-armature  t)-pe,  and  Fig.  10  shows  a  similar  machine  of 
larger  size,  constructed  on  the  double-armature  principle. 

The  use  of  a  flywheel  on  such  mills  is  obviously  inadmissible, 
nor  can  an  alternating-current  supply  be  utilised  directly  for 
the  mill  motor.  Small  motors  up  to,  say,  1  ,.500  h.p.  maximum 
or  peak  load  if  of  the  direct -current  type  can  obtain  a  supjjly 
directly  from  the  mains  and  be  controlled  partly  by  armature 
resistance  and  partly  by  manipulation  of  the  field.  Such  a 
motor,  dri\-iiig  through  enclosed  machine-cut  .steel  wheels,  is 
shown  in  Fig.  11.     Better  results  will,  however,  be  obtained 


Fig.  10. — Double  Armature  Reversing  Motor.  13,700  h.p.,  for 
38-lN.  CooODto  Mnx.     (Briti.sh  Westinghoiise  Co.) 

through  the  use  of  a  motor-generator,  which  is  essential  in  the 
case  of  alternating  current  and  also  for  direct-current  motors 
of  the  large  dimensions  referred  to  above.  WIuto  a  motor- 
generator  is  used  to  control  the  mill  on  the  Ward  Leonard 
system  combined  with  a  flywheel,  the  null  motor  will  function 


Via.  II. — B.T.-H. Motor  of  1,000  to  1,500  h.p.. Driving  aRevkusino 
Mill  through  Heavy  Type  45  in.  Single  Reduction  Gear,  188- 
75  revs,  per  min.     (David  Brown  &  Sons.) 

phasised  of  providing,  in  addition  to  the  usual  watt-hour 
meter,  a  recording  watt-meter  having  two  speeds,  one  (the 
slow)  to  be  used  for  continuous  records  over,  say  24  hoiirs,  and 
the  other  (the  fast)  for  obtaining  the  power  taken  over  one  pass 
or  series  of  passes.  Care  should  be  taken  to  ensure  that  the 
movement  and  inlring  arrangements  are  suitable  for  high- 
speed work] 

A  tacheometer  should  be  provided  for  variable-speed  motors. 

Various  patterns  of  slip  regulators  are  now  manufactured 
f  or  use  with  three-phase  motors,  and  some  consideration  should 
be  given  to  same.     If  it  is  to  consist  of  a  plain  resistance,  it 


Fig.   12. — Liquid  Type  3-phase   Motor-starting   Switch,  convert- 
ible TO  slip  regulator  by  auiiino  Tori^ue  Motor.    (Allen  West.) 

should' preferably  be  of  the  grid  type  of  some  metal  other  than 
cast  iron.  In  addition  to  this  r&sistaiice,  an  ordinary  motor 
starter  will  be  necessary,  usually  of  the  liquid  type.  Should 
it  he  considered  desirable  to  obtain  the  greater  efficiency  of 
the  automatic  slip  regulator,  then  several  types  are  available, 
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either  liquid,  eddy-current  or  metallic  operated  by  contactors. 
Liqiiid  starters  and  slip  regidators  are  usually  of  one  nr  other  of 
three  patterns,  the  most  common  being  that  in  which  the  elec- 
trolyte is  contained  in  three  (for  three-phase  systems)  earthen- 
ware pots  clamped  to  the  underside  of  a  tank  (see  Fig.  12),  whicli 
contains  a  portion  of  the  electrolyte  in  contact  with  cooling 
tubes,  through  which  a  more  or  lees  abundant  supply  of  cooling 
water  must  be  kept  flowing  ;   Lxed  electrodes  are  fitted  at  the 


raising    or  lowering  the  level  of  the  latter  ;    this  type  has 
much  to  reconunend  it. 

Grenerally  speaking,  liquid  slip  regulators  are  difficult  to 
keep  clean  and  are  a  prolific  source  of  minor  troubles.     They 


.S/^o/Pz/jj 


Fig.    13. — Diagrammatic   Abbanqement   of   Westinohoitse   Liqfid 
I.Slip  Regulator  with  Torqite  Motor. 

bottom  of  the  earthenware  pots,  the  movable  electrodes  are 
suspended  from  a  cross-arm,  and  approach'or  recede  from  the 
fixed  eleetrodes  as  the  load  on  the  motor  varies.      In  the 
case'of  slip  regidators,  motion  is  usually  given  to  the  cross< 
arm  by  suspending  it  from  the  end  of  a  lever  or  levers  at-, 
tached  to  the  spindle  of  a  torque  motor,  as  shown  diagram-"' 
matically  in  Fig.   13.      When  the  torque  on  this  motor  ex- 
ceeds that  due  to  the  weight  of  the  electrodes,  its  rotor  revolves 
slightly,  raising  the  electrodes,  and  thus 
inserting   more   resistance   in    the   rotor 
circuit  of  the  main  motor,  which  indirectly 
reduces  the  turning  moment  of  the  torque 
motor  until   a   balance  is   struck.     This 
type  frequently  suffers  from   insufficient 
circulation  of  the  electrolyte,  with  con- 
sequent overheating  and  cracking  of  the 
earthenware  pots,  and  occasional  boiling 
of  the  liqtiid.    Unless  particular  attention 
is  given  to  this  point  the  type  is  one  to  be 
avoided. 

Another  pattern  consists  of  a  tank  con- 
tainingthe  electrolyte  and  fi.xed  electrodes; 
a  small  pump  continually  running  cir- 
culates the  liquid;  which  flows  over  a  weir 
into  a  sump,  from  which  it  is  lifted  by 
the  pump.  The  weir  is  adjustable  by 
means  of  a  torque  motor  as  before,  and 
resistance  is  introduced  or  removed  by 
lowering  or  raising  the  level  of  the  liquid 
in  contact  with  the  electrolyte.  An  ex- 
ample of  this  apparatus  arranged  as  a 
controller  is  shown  in  Fig.  14. 

A  further  pattern  acting  on  the  same 
principle  eiiects  the  alteration  of  level 
of  the  lic[uid  by  lowering  or  raising 
a  weight  in  a  chamber  connected  to 
the  tank  containing  the  electrolyte,  thus 


Fig.  14. — Weir  Type  Liquid  Controller  fob  700  h.p.  3-phase  Motor. 
(British  Wcstinghouse  Co.) 

are  not  always  rapid 'enough  in  action,  but  ^the  nubmer  of  steps 
of  resistance  may  be^said  to  be  practically  infinite.  The  space 
occupied  is  less  than  that  required  for  contactor  gear  with 
metallic    resistances.     In  view  of  the  fact  that  transformers 


ontactor  Tvpb  Slip  Regulator  snowruo  Hicn-srEED  Rklav. 
(British  Thomson-Houston.) 
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are  necessarj"  between  the  motor  and  regulator  where  high- 
tension  snp])ly  is  given  to  the  main  motor,  the  liquid  regidator 
is  not  free  from  eomplications.  The  consuni])tion  of  cooling 
water  is  considerable,  and  its  price  is,  under  present  conditions 
of  manufacture,  quite  as  high  as  for  contactor  gear. 

The  eddy-current  sliji-regulator  consists  of  low-resistance 
coiLs  wound  on  iron  cores,  so  arranged  as  to  ensure  that  the 
external  circuit  of  the  rotor  shall  consist  as  nearly  as  possible 
of  reactance.  The  apjiaratiis  generates  a  comparatively  high 
E.il.F.  in  opposition  to  that  of  the  rotor.  Should  the  torque 
for  which  it  is  designed  be  exceeded,  it  will  at  once  slow  the 
motor  down  and  allow  the  fl\-wheel  to  part  with  some  of  its 
stored  energy.  When  the  overload  is  removed  the  motor  will 
automatically  run  up  to  speed  again.  This  apjjaratus  is  ex- 
tremely simple  and  reliable.  It  provides  for  a  large  initial 
starting  torque,  and  ensures  that  the  maximum  current  for 
whicii  it  is  designed  shall  not  be  exceeded,  a  separate  starter 
for  the  motor  is,  therefore,  unnecessary.  This  type  of  slip 
regidator  has  not  had  any  very  wide  application  to  main  rolling 
mill  motors  at  present,  though  it  is  in  successful  operation  on  one 
or  two  of  the  smaller  mills  in  this  country. 

Slip  regulators  of  the  contactor  type  have  been  in  use  on 
the  Continent  for  some  years,  and  are  now  much  more  favour- 
ably viewed  in  this  country  also.  Their  more  general  use  has 
resulted  in  the  evolution  of  a  very  reliable  and  robust  type, 
the  standardisation  of  which  is  reflected  in  the  cheapening  of 
production.  During  the  last  two  or  three  years  contattm 
gear,  therefore,  has  hardly  increased  in  price  in  proportion 
to  other  ty])es  of  switchgear.  It  has  the  not  very  material 
disadvantage  that  a  large  number  of  contacts  must  be  used 
if  a  large  number  of  steps  are  required.  It  is,'further,  some- 
what difficuilt  to  ensure  sufficient  rapidity  of^action,  and  care 
must  bs  given  to  this  point,  otherwise  a  heavy  load  may'be 


setting.  As  the  contactors  will  o])erate  in  rotiition  at  any 
pre-arranged  current,  the  current  taken  by  the  motor  at  any 
time  can  be  limited  to  that  corresponding  to  its  normal  full  loadi 
Fig.  IG  shows  a  smaller  panel  provided  with  a  three-pole 
hand-operated  switch  for  the  stator  circuit,  in  this  instance 
arranged  for  reversing  the  mill  motor  in  case  of  a  cobble  or 
when   otherwise  desired.     If  this  switch   was   replaced   by  a 


Fro.  1(). — Contactor  PANEr,  skowint;  TriREE-roLE  Hamdoperated 
Switch  for  Reveesino  Mill  Motor.     (British  Thom.son. Houston.) 

thrown  on  the  motor  before  the  slip  regulator  has  time  to  act- 
If  proper  attention  i.s  given  U)  this  point,  the  contactor  appa- 
ratus will  be  very  reliable  and  require  considerably  less  super- 
vision than  the  liquid  type. 

Fig.  li)  shows  a  contactor-type  slip  regidator  of  large  size, 
and  provided  with  a  special  high-.sjjeed  relay  on  tJic  Tirrill 
voltage  regidator  principle  ;  its  function  in  this  instance  is 
to  rapidly  open  the  regulating  contactors  at  a  definite  current 


i''ii:.  17. — High-speed  Motor-qenervtor,  fiOO  revs,  pki!  mik., 
:!-i'iiASE,  5,750  VOLTS.  Maximum  Output,  0,000  kw.  Two 
Generators  IN  Series.     (British  Wcsfnjjhouse  Co.) 

contactor  which  could  be  operated  from  one  or  more  ]nisli- 
buttons,  the  mill  could  be  stopped  and  started  from  any  desired 
position,  and,  if  the  necessary  over-load  and  no-volt  relays  and 
indicating  and  recording  instruments  were  also  fitted  on  this 
panel,  no  other  switchgear  would  be  necessary  for  most  of  the 
smaller  mills. 

A  further  type  of  automatic  slip  regulate^,  designed  by  the 
B.T.-H.  Company,  consists  of  a  motor-generator  of  com- 
paratively small  capacity.  The  motor  end  is  connected  to 
the  slip  rings  of  the  mill  motor  and  the  generator  end  to  the 
supply.  The  motor  increases  the  slip,  and  at  the  same  time, 
by  means  of  the  generator,  returns  to  the  mains  the  greater 
jiart  of  the  power  that  would  otherwise  be  lost  in  the  resis- 
tance. A  further  advantage  of  this  arrangement  is  that  it  can 
bi'  utilised  to  raise  the  power  factor,  a  feature  of  considerable 
value  where  mill  motors  of  low  speed  are  used. 

Controlling  arrangements  of  large  reversing  mills  are  in  a 
very  different  category  to  the  foregoing,  and  in  fact,  provide 
problems  of  even  greater  magnitude  than  that  of  the  design 
and  construction  of  the  mill  motor  itself.  That  such  motors 
are  ojjcrated  to-day  with  every  success  is  almost  entirely  due 
to  the  Ward  Leonard  system  of  contrf)l  coupled  with  certain 
improvements  and  refinements  which  have  been  introduced 
from  time  to  time,  and  which,  whilst  apparently  of  a  com- 
])licated  nature,  have  largely  assisted  in  attaining  that  ease  of 
control  and  reliability  whicli  is  now  a  feature  of  these  large 
i-quipments. 

It  is  assumed  that  the  motor-generator  is  part  of  the  control 
gear.  Whether  the  primary  source  of  jjowcr  be  alternating 
or  direct  current,  the  same  princijilcs  are  involved — namely,  to 
utilise  the  power  from  the  mains  in  an  electric  motor  which 
drives  the  generator  or  generators  supplying  the  current 
to  the  mill  motor.  The  latter  is  actually  controlled  by  varying 
tin;  generator  field  in  strength  and  direction,  which  correspond- 
ingly alters  the  voltage  applied  to  the  mill  motor  armature, 
thus  determining  its  speed  and  direction  of  rotation.  A  fly- 
wheel is  placed  on  the  shaft  of  the  motor-generator.  Its 
function  is  to  equalise  the  load  of  the  motor  by  absorbing 
energy  during  periods  of  light  load  and  ])rovide  energy  to  cope 
with  the  peak  loads.  If  this  motor  is  of  the  multi-phase  tyyin, 
a  sli])  resistance  or  regulator  is  just  as  necessary  as  in  the  case 


September  26,  1919. 


THE  "ELECTRICIAN. 


331 


of  continuous  running  mills  driven  b)'  alternating-current 
motors.  For  comparatively  small  machines  a  single  generator 
can  be  used  ;  but  with  large  machines,  or  when  the  peripheral 
speed  is  high,  two  or  more  generators  should  be  run  in  series, 
or  in  .some  instances  in  parallel.  Fig.  17  shows  such  a  motor- 
generator.  It  will  be  noticed  that  the  motor,  which  is  of 
1,300  H.P.,  is  overhung  on  the  shaft  end,  there  being  no  outer 
bearing.  Fig.  18  shows  a  similar  motor-generator,  but  of 
larger  capacity,  the  generating  portion  consisting  of  three  units. 
The  double  armature  mill  motor  and  slip  regulator  are  also 
shown  in  the  .same  motor  house. 

The  relation  of  input  at  the  motor  end  to  output  at  the 
generator  end,  and  hence  the  size  of  the  motor  driving  the 
motor-generator,  will  depend  on  the  nature  of  the  material 
rolled  by  the  mill.  The  maximum  ratio  obtainable  in  practice 
is  as  1  to  7,  although  it  will  rarely  exceed  1  to  6,  which,  how- 
ever, is  quite  frequently  attainable  in  the  case  of  cogging  mills, 
which  usually  roll  ingots  into  billets  or  blooms  of  compara- 
tively short  lengtks.  It  is  very  difcerent  with  mills  rolling 
long  sections,  where  the  period  during  which  energy  is  taken 
from  the  flywheel  is  long  compared  with  the  period  during 
which  energy  is  put  into  the  flywheel. 


The  preferable  arrangement  is  to  fit  .solid  couplings  throughout, 
irrespective  of  the  length  of  the  machine,  to  provide  slotted 
packing  strips  under  the  feet  of  bearings  and  machine  casings, 
spare  strips  being  available  for  raising  a  bearing  to  compensate 
for  wear,  &c.,  when  desired.  Fixed  hydraulic  jacks  are  some- 
times advantageous  to  quickly  take  the  weight  of  parts  of  the 
machine  during  such  adjustment.  Observations  should  be 
taken  periodically  of  the  alignment  of  the  machine,  and 
adju.stment  .such  as  indicated  carried  out  at  a  week-end  or 
even  during  a  meal  hour. 

Such  machines  will  frequently  run  for  a  lengthy  period 
after  current  has  been  cut  ofi,  in  some  instances  for  quite  two 
hours.  In  order,  therefore,  that  adjustment  may  be  carried 
out  during,  say,  a  meal  hour,  it  is  e.s.«ential  to  provide  .some 
means  of  bringing  the  machine  completely  to  rest.  This  is 
frequently  done  by  placing  a  slipper  brake  on  the  flywheel, 
operated  by  a  hand  wheel  and  screw  mechanism.  Such  a 
brake  generates  much  heat  when  in  operation,  and  it  will, 
therefore,  be  found  necessary  to  water-cool  it.  The  resultant 
leakage  and  rust  is  very  objectionable,  particularly  if  the  water 
is  allowed  free  access  to  the  surfaces  in  contact,  as  is  usually 
the  case. 


1  •rn  \T   siinw  - 
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The  question  of  the  speed  of  the  motor-generator  is  one 
which  will  considerably  afiect  the  price  of  the  plant.  On 
the  Oontinent,  such  motor-generators  are  usually  run  at 
between  400  and  450  revs,  per  min.  There  appears  to  be  no 
valid  reason  why  they  should  not  be  perfectly  reliable  at  speeds 
50  per  cent,  in, excess  of  this, and  such  machines  are  actually  in 
satisfactory  operation  in  this  country  running  at  approximately 
600  revs,  per  min.,  and  having  a  maxinmm  output  at  the 
generator  end  of  about  6,000  kw.  In  this  case  a  flywheel  would 
be  necessary,  which,  if  cast  solid,  would  be  limited  to  about 
12  ft.  in  diameter.  Flywheels  having  a  higher  peripheral 
speed  are  supplied  by  several  manufacturers,  but  of  the  built-up 
type.  Much  thought  has  been  given  to  the  question  of  flexible 
couplings  between  the  flywheel  and  the  other  portions  of  the 
plant  ;  in  some  instances  they  have  even  been  placed  between 
each  unit.  A  considerable  volume  of  opinion  exists  in  favour  of 
these  flexible  couplings,  for  which  there  is  certainly  in.sufficient 
ju.stification  in  practice.  The  lengtlis  of  the  shafts  arc  fre- 
quently so  long  that  a  considerable  amount  of  ix'rmissiblc 
flexibility  exists,  which  would  enable  the  machine  to  run,  even 
though  unnoticed  settlement  of  foundations  had  taken  place. 


A  much  preferable  arrangement  is  to  generate  energy  in 
one  or  more  of  the  dpiamos  and  aksorb  this  in  resistances. 
The  machine  will  then  be  bnmght  up  without  the  harsluiess 
and  wear  inherent  in  the  mechanical  brake  ;  but  the  plant 
should  be  carefully  arranged  to  ensure  that  luidue  load  shall 
not  come  upon  the  generator,  and  to  provide  the  maximum 
amount  of  certainty  that  this  static  braking  efiect  will  be 
available,  which  would  not  be  the  case  if,  for  inst-iince,  the 
means  for  exciting  the  generator  field  became  non-existent. 

In  the  case  of  a  direct-current  supply,  the  motor  would 
be  compounded  to  provide  for  an  automatic  drop  in  sjieed  of 
from  12  to  20  per  cent,  with  increase  in  the  load.  In  the  case 
ot  an  alternating-current  .supply,  the  automatic  .slip  regulator 
will  also  be  arranged  for  a  speed  reduction  of  between  12  and 
20  per  cent.  The  type  of  regulator  used  would  be  similar  to 
that  previously  referred  to. 

With  regard  to  the  voltage  of  the  mill  motor,  and  therefore 
of  the  generators  of  the  motor-generator,  this  should,  of 
course,  be  as  high  as  possible  to  kei>p  thi>  armature  current 
within  the  lowest  po.ssible  limits  ;  biit.  altho\igh  1,000  volts 
have  been  employed  in  this  connection,  it  is  hardly  advisable 
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to  exceed,  say,  800,  which,  if  two  dynamos  are  used,  can  be 
easily  obtained  by  winding  them  for  about  400  volts  eacli 
and  nmning  them  in  series.  This  also  permits  of  obtaiuLuj;, 
say,  440  volts  supply  from  one  or  Itoth  generators  by  slightly 
increasing  the  field  excitation,  should  this  be  desired  in  an 
emergency,  when,  of  course,  the  main  mill  motor  would  not  be 
nmning. 

As  already  mentioned,  the  actual  control  of  the  main  mill 
motor  ia  effected  by  varying  the  field  of  the  generator  or 
generators  of  the  motor-gonerator  both  in  amount  and  direc- 
tion. The  available  turning  monieut  of  the  motor  is  constant 
throughout  the  whole  of  the  speed  range  jirovided  for  by  this 
arrangement.  Higher  speeds  CAn  be  obtained  by  weakening 
the  field  of  the  mill  motor.  In  this  case,  however,  although 
the  horse-power  of  the  mill  motor  remains  the  same,  the  turning 
moment  falls  away  with  increase  of  speed,  which,  however,  is 
usually  immaterial,  as  the  maximum  torque  is  not  generally 
required  at  the  mill  when  rolling  long  passes  at  high  speed. 
In  this  comiection  it  may  be  pomtc^d  out  that  the  diameter 
of  the  rolls  has  considerable  bearuig  on  thi;  turning  moment 
to  be  exerted  by  the  motor  ;  smaller  rolls  running  at  higher 
speed  will  usually  result  in  a  smaller  mill  motor,  although  the 
motor  horse-power  and  output  of  the  mill  may  be  the  same. 

The  provision  for  manipulating  the  generator  field  current 
frequently  consists  of  a  metallic  resistance  placed  directly  in 
sexies  with  the  field  or  arranged  as  a  potentiometer.  The 
resistance  for  weakenijig  the  field  of  the  mill  motor  is  operated 
from  the  same  controller,  which  is  actuated  by  a  hand  wheel 
or  lever,  the  motion  of  which  follows  that  of  the  ingot  or 
section.  This  arrangement,  however,  made  up  in  the  form 
of  a  face  plate  controller,  occupies  a  very  large  amount  of 
space,  and  may,  from  either  of  a  munber  of  causes,  be  very 
unsatisfactory  in  practice.  A  large  number  of  contacts  are 
required  carrying  a  fairly  heavy  current  of  an  inductive  nature, 
necessitating  the  periodical  and  frequent  dressing  up  of  the 
contacts.  If  of  the  potentiometer  type,  care  should  be  taken 
to  see  that  the  field  circuit  is  broken  when  the  controller  is 
centred  and  not  merely  short-circuited,  as  under  certain  circum- 
stances the  amount  of  residual  magnetism  in  the  generator  field 
is  considerably  augmented  thereby,  rendering  control  sluggish, 
and  in  some  instances  there  is  a  tendency  for  a  motor  to  revolve 
in  the  opposite  direction  to  what  is  intended  for  the  first  two 
or  three  contacts  of  the  controller,  and  the  special  steps  taken 
to  overcome  these  disadvantages  introduce  objectionable  com- 
plications. Contactor  control  gear  obviates  gome,  but  not  all 
of  the  above  objections,  and,  of  course,  has  the  disadvantage 
that  a  very  large  number  of  contacts  are  necessary  if  the  same 
degree  of  control  is  to  be  obtained. 

A  far  preferable  arrangement  is  to  use  a  small  exciting 
motor-generator  which,  in  its  latest  form  consists  of  three 
generators  driven  by  a  motor,  all  four  machines  being,  of 
course,  mounted  on  the  same  shaft.  One  of  these  excitijig 
generators  provides  the  field  current  for  the  main  generators, 
a  second  (ixciting  generator  provides  the  field  current  for  the 
mill  motor,  a  third  and  smaller  generator  provides  the  field 
cummt  for  the  two  exciting  gcneratoi-s.  The  ultimate  control 
of  the  mill  motor  is  actuiilly  effected  by  varjnng  the  field 
currents  of  the  two  small  exciting  generators.  With  this 
arrangement  tho  current  Jiandled  by  the  controlling  apparatus 
is  ertremcly  small.  The  face-jjlatc  type  controller  may  be 
used  without  hesitation.  A  large  number  of  contacts  will  be 
employed,  and  a  very  fine  degree  of  regulation  obtained.  An 
irni)ortant  item  in  tho  success  of  this  equipment  lies  in  the 
rapidity  with  which  the  various  fields  build  up  and  attention 
must  be  given  to  same  if  success  is  to  be  assured,  otherwise 
a  disagreeable  amount  of  sluggislmess  will  bo  introduced.  On 
the  other  hand,  it  is  (juite  possible,  with  careful  design,  to 
obtain  an  arrangement  tJiat  is  too  rapid  in  its  action.  There 
ia,  therefore,  no  excuse  for  slugf,ish  control.  Means  are  now 
commonly  employed  for  sending  a  small  cuneiit  round  the 
generator  fields  to  neutralise  residual  niagnetism. 

It  has  been  found  by  actual  exporijnent  that  tho  fiywheel 
absorbs  a  considerable  amount  of  energy  due  to  air  friction. 
To  overcome  this,  attempts  were  made  to  run  it  in  a  vacuum. 


The  power,  however,  required  to  maintain  the  vacuum  was 
found  to  be  greater  than  that  absorbed  by  "  windage,"  and  it  is 
now  usual  to  fit  a  casing  round  the  fiywheel,  which  largely 
diniinishes  the  wind  fiiction.  It  may  be  pointed  out,  however, 
that  it  is  oidy  necessary  to  encase  the  outei  periphery  of  the 
fiywheel  and  to  some  extent  the  sides  near  the  outer  periphery. 

The  argument,  fi'equently  heard,  that  the  various  safety 
devices  now  becoming  common  in  connection  with  such  mills 
are  unnecessary  and  unreliable,  ajid  likely  to  add  to  the  nmuber 
of  stopjjuges  that  may  take  place  is  entirel}'  hillacious.  Ap23a- 
ratus  of  this  description  has  reached  such  perfection  and  the 
mill  machinery  is  of  such  a  valuable  nature  that  it  is  necessary 
to  utilise  all  the  safety  arrangements  which  may  be  available. 
The  lay-out  of  the  plant,  however,  and  the  nature  of  these 
arrangements  will  require  careful  consideration  in  order  that 
the  best  results  may  be  obtained. 

The  provision  of  overload  relays  and  no-volt  trips  or  the 
equivalent  for  the  motor  of  the  motor-generator,  will  form  no 
protection  to  the  mill  motor,  the  armature  circuit  of  which 
must  be  provided  with  a  circuit-breaker  arranged  to  open  under 
excess  current  from  whatever  cause  it  may  arise,  including 
failure  of  the  motor  field.  Provision  should  also  be  made  for 
dealing  with  earths  in  whatever  part  of  the  system  they  may 
arise,  and  for  minimising  the  effects  of  a  sudden  rupture  of  the 
generator  or  motor  fields.  In  the  latter  case,  if  the  fields  are 
excited  from  direct-current  mains  su]iplying  auxiliary  motors, 
no  serious  etiects  need  be  expected  fi'om  tlie  inductive  discliarge  ; 
also,  where  excitation  is  from  a  multiple  unit  motor -generator, 
the  chances  of  damage  from  this  cause  are  greatly  reduc(^d. 
The  motor-generator  should  be  brought  up  automatically  in 
the  event  of  its  attaining  too  high  a  speed  or  too  low  a  speed  ; 
in  the  latter  case  the  mill  motor-man's  attention  should  be 
drawn  by  a  bell  or  lamp  to  the  drop  in  speed  somewhat  before 
the  trip  gear  comes  into  operation. 

The  lubrication  of  the  motor-generator  is  generally  effected 
by  a  pressure  system.  Oil  rings  should  also  be  provided  to 
enable  the  machine  to  continue  running  for  a  short  period  after 
failure  of  the  main  supply.  In  the  event  of  a  shortage  of  oil 
an  automatic  signal  should  be  given  shortly  before  a  total 
failure  of  supply,  and  immediately  prior  to  the  failure  the 
automatic  devices  controlling  the  motor  should  trip,  observing, 
however,  that  the  motor-generator  will  continue  to  run  for 
some  considerable  time  under  the  momentuui  of  the  flywheel 
unless  brought  to  rest  by  the  brake.  A  satisfactory  arrange- 
ment is  to  obtain  the  necessary  pressure  of  oil  from  an  overhead 
tank  having  a  smaller  bmk  above  it  ;  the  oil  pump  delivers 
into  the  small  tank,  from  whence  the  oil  jjasses  to  tiie  main 
tank.  Oil  delivered  by  the  ^Jmup  in  excess  of  the  requirements 
of  the  plant  jsasses  by  an  overflow  pipe  back  to  the  sump.  The 
small  tank  contains  a  float  operating  an  electric  bell  which 
Would  ring  in  the  event  of  failure  of  tho  pump.  The  caj)acity 
of  the  main  tank  is  suihcient  to  provide  an  aniijlo  supply  of 
oil  whilst  the  attendant  ia  rectifying  the  trouble  or  starting 
up  a  spare  pump.  Should  the  oil  iu  the  main  tank  bo  ex- 
hausted, the  motcjr-generator  would  automatically  be  brought 
to  r(!8t. 

The  ventilation  of  large  reversing  motors  iscfiected  by  sepa- 
rate fans,  which  force  air  through  the  windings.  The  air 
should  be  clean  and  cool,  necessitating  some  form  of  air  filter. 
If  this  is  of  the  cloth  screen  type,  the  risk  of  fire,  with  conse- 
quent damage  to  the  motor,  is  considerable.  The  screens 
require  frequent  renewal,  and  there  is  no  cooling  effects. 

Electrostatic  air  cleaning  appears  to  have  possibilities  in 
this  connection  ;  but  so  far  has  not  been  applied  to  any  extent 
to  such  motors. 

The  most  satisfactory  method  appears  to  be  that  of  wet 
cleaning,  which  at  the  .same  time  cleans,  assures  some  coobng 
efiect  (assuming  cold  water  is  used),  and  avoids  all  risk  of  fii'e. 
If  properly  installed  and  ojjeiated  there  is  no  fear  of  damage  to 
the  motor  from  excess  moisture. 

The  filter  plant  and  fans  should  be  duplicated  ;  in  fact, 
duplication  of  all  auxiliaries  should  be  carried  to  the  point  of 
ensuring,  as  far  as  jiossible,  that  a  breakdown  of  any  one 
auxiliary  shall  not  result  in  a  complete  shut  down  of  the  mill. 
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Electrical  Practice  in  the  Equipment  of  Blast 

Furnace  Plant. 

By   J.    PERCY    IIOI>GE.S,   A..M.I.E.E. 

Summary.— l^  general  duscription  is  given  of  the  electrical  equipment  of  a  modern  blast  furnace  plant.     This   inchules  the  use  of 
capstans,  transfer  and  telpher  cars,  hoists  and  overhead  travelling  cranes  equipped  with  olectro-magnets  for  clearing  the  pig-U'ds. 


THE  scopeof  this  article  as  the  above  heading  implies,  will 
be  confined  within  the  limits  of  the  actual  blast  furnace 
plant,  excluding  all  tJie  various  electrical  problems  con- 
cerned in  the  equipment  of  the  ironstone  mines,  the  winning  of 
the  iron-stone  and  its  transfer  to  the  immediate  vicinityof  the 
blastfurnace  plant.  In  dealing  with  the  question  of  the  electrifi- 
cation of  the  blast  furnace  plant  generally,  I  shall  describe  it  in 
the  order  and  sequence  of  the  handling  of  the  ironstone,  lime- 
stone and  coke,  their  transfer  to  the  blast  furnace,  the  handling 
of  the  finished  combs  or  pigs  on  the  pig-bed,  and  subsequent 
transfer  of  these  pigs  from  the  pig-bed  into  trucks,  for  removal 
by  rail,  or  charging  on  wharf  from  the  trucks  into  the  holds 
of  vessels  for  e.xportation. 


secondly  slag  ladles,  and  finally,  in  the  foreground, a  train  of 
lime  trucks.  Just  above  the  travellin  g  crane  a  locomotive  can 
be  observed,  shunting  tmcks  over  the  calcining  kilns  which 
are  at  the  back  of  the  furnace  and  thiLs  not  visible  on  the 

photograph. 

Tuyere  Pumps. 

On  the  extreme  left  and  right  of  the  photograph  one  can 
discern  the  water-cooling  towers  which  deal  with  the  water 
circulating  through  the  tuyeres,  which,  after  cooling,  is  pumped 
back  into  the  reservoir  or  sumps,  as  the  case  may  be,  with  a 
certain  amount  of  additional  make-up,  to  provide  for  losses  by 
evaporation. 


I 


Fig.  1.— General  View  of  TvrK'Ai.  Blast  Furnace  Plant. 


Fig.  1  shows  most  of  the  details  pertaining  to  a  blast  furnace 
general  equipment,  and  though  taken  some  years  ago  it  is 
interesting  because  it  shows,  on  the  left-hand  side,  the  old 
type  of  blast  furnace  with  its  vertical  hoist,  and  on  the  right- 
hand  side  the  modern  type  of  blast  furnace  ivitli  the  skip  hoist 
striicture  and  double  enclosed  revolving  top.  On  the  side  of 
this  furnace  is  shown  the  gas  down -comers  which  terminate 
in  a  dust  catcher.  It  will  be  noticed  that  the  pig-bed  re- 
quirements are  serveil  b}'  an  overhead  travelling  crane  ;  these 
cranes  being  generally  uf  some  5  tons  capacity  with  a  long 
travelling  speed  of  some  400  ft.  per  minute.  Li  this  view  the 
crane  is  situated  in  close  proximity  to,  and  just  above,  the 
pig  breaker  to  which  I  shall  refer  later  on.  In  front  of  the 
pig-bed  are  shown,  fii-stly  trucks  containing  broken  pig  iron, 


These  tuyeres  are  situated  round  the  furnace  hearth  and 
thu.s  at  the' hottest  part  of  the  furnace  and  serve  U)  keep  the 
furnace  lining  at  a  temperature  bolo\V  its  melting  point. 
Centrifugal  \o\\  lift  and  large  capacity  motor-driven  pumps 
are  employed  with  a  steam-driven  standby,  and  lift  the  water, 
either  to  a  reservoir  from  which  it  flows  by  gra\-ity,  through 
the  tuyeres,  or  otherwise  pump  it  directly  through  them  and 
thonco'  through  the  cooling  towers  and  back  to  the  reservoir 
or  sump.  The  formei  method  is  to  be  preferred,  as  a  stoppage 
of  loss  than  5  minutes  of  the  ciiculating  water  in  the  event  of 
a  failure  of  the  supply  of  current  is  sufficient  to  cause  the  burn- 
ing out  of  the  tuyeres. 

Tlie  first  process  in  the  manufacture  of  pig-iron  from  the 
crude  ironstone,  from  which  the  greater  ]jortiou  of  sulphur 
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stone  has  been  removed  by  a  process  of  picking  from  moving 
belts  before  tippling  into  the  trucks,  is  that  of  calcining  the 
ore  and  limestone  ;  and  for  this  purpose  calcining  kilns,  which 
are  heated  by  the  blast  furnace  gases  and  which  are  in  sufficient 
number  to  hold  an  ample  stock  for  the  working  requirements 
for  the  furnaces  concerned,  are  employed.  The  ore  and  lime- 
stone on  their  arrival  in  trucks  are  run  up  an  incline  to  the 
top  of  these  calcining  kilns  and  there  distributed  from  the 
truck  into  tlie  calcining  kilns  by  dropping  the  truck  bottom. 


Transfer  Gars. 

Fig.  3  gives  a  general  view  of  these  cars  which  run  on  an 
oval  track  about  145  yds.  major  axis  by  28  yds.  minor  axis 
and  3  ft.  gauge. 

The  bins  for  both  coke  and  limestone  are  arranged  in  three 
parallel  rows  along  the  major  axis  of  the  track,  one  facing  the 
furnaces  and  skip  hoists,  the  other  two  at  the  opposite  side  of 
the  track  facing  each  other. 


Electric  Capstans. 

To  avoid  the  continued  presence  of  a  locomotive  to  shunt 
these  tnicks  into  their  respective  positions  over  the  kilns, 
electric  capstans  are  jirovided  of  the  totally  enclosed  pattern, 
sunk  to  the  level  of  the  gantr\,  each  one  forming  a  complete 
unit  in  a  cast-iron  weather-proof  case,  fitted  with  inspection 
doors.  Each  case  contains  a  direct-current  or  three-phase 
motor  of  about  12  B.ri.p.  with  resistances  and  controller,  the 
latter  being  operated  by  a  foot  lever  protruding  from  the  case, 
with  s2)ring-ofi  action.  Each  of  these  capstans  is  capable  of 
hauling  four  loaded  trucks  or  a  proportional  number  of  empty 
trucks,  and  they  are  placed  at  convenient  intervals  along  the 
gantry  in  order  to  ensure  that  no  more  trucks  than  those 
which  the  output  of  the  motor  is  able  to  deal  with  safely,  can 
be  hauled  at  one  time. 

In  addition  to  the  calcined  ore  and  limestone  the  blast 
furnace  requires  certain  proportions  of  coke,  and  all  these 
three  materials  have  to  be  transferred  from  either  the  kilns  or 
bunkers  to  the  various  forms  of  furnace  hoists  to  be  raised  in 
succession  and  rotation  to  the  furnace  top  to  charge  the  furnace. 
In  the  latest  practice  the  coke  bunkers  are  arranged  on  each 
side  of  thewell  into  which  the  skip  is  lowered,  and  whichcanbc. 
filled  by  simply  lowering  a  shoot  and  raising  it  when  filled, 
thus  stopping  the  fall  of  coke,  but  as  regards  the  calcined  ore 


Fig.  3. — Transfer  Oars. 


Fio.  2. — Barrows  for  CHARCii-vo  by  Hand. 


and  limestfjno,  these  have  often  to  be  carried  (-onsiderable 
di.stances  to  the  hoists,  and  this  in  all  modern  blast  furnace 
plants  is  achieved  by  electric  traction,  which  has  superseded 
the  old  method  of  hand  barrows,  wheeled  by  men  employed 
for  this  special  purjKjse,  as  shown  in  Fig.  2. 

In  the  writer's  exjierience  two  forms  of  electric  traction  are 
employed, one  known  as  the  Transfer  car  system,  the  other  as 
the  Telpher  car  system,  the  general  features  of  which  are  as 
follows  and  a.s  depicted  in  the  following  illustrations. 


The  electrical  equijiment  of  these  cars  consists  of  :  fno 
motors  of  5  h.p.  each  with  series  parallel  control  at  220  volts 
direct  current  geared  to  the  main  axles  with  a  ratio  of  4  to  1 
for  the  travelling  motion. 

These  motors,  together  with  their  controllers,  are  of  the 
Well-known  Westinghouse  totally  enclosed  tramway  type, 
and  vvell  suited  to  withstand  rough  usage  and  the  very  dusty 
and  often  very  wet  conditions  prevailing  round  blast  furnace 
plant.  These  cars  are  capable  of  drawing  a  trailer,  should 
the  furnace  requirements  need  one,  but  under  normal  con- 
ditions one  car  suffices  for  each  furnace.  Each  car  is  fitted 
with  an  automatic  weighing  machine,  the  weight  of  ironstone 
being  e(|uai  to  the  capacity  of  the  skip,  namelj,  about  36  cwt., 
the  tipping  of  the  contents  of  these  cars  in  this  case  is 
done  mechanically.  Current  for  these  is  provided  by  two 
trollejs  from  the  overhead  network  which  is  stayed  and 
aiia])ended  in  the  open  and  rigidly  fixed  along  tht;  kiln  runs. 

Telpher  Car.s. 

Thi.s  system  of  furnace  charging  differs  from  the  transfer 
cars  in  that  th<!  car  and  trailer  are  suspcuidcd  from  the  lower 
web  of  an  11  girder,  on  which  the  tred  wheels  run  as  shown  in 
Fig.  4.  These  iron  and  limestone  kilns  are  circular  and  the 
track  is  sectionalised  in  such  a  way  that  the  cars  and  trailers 
can  circle  round  the  kilns  or  travel  along  the  straight  to  the 
skip  hoists,  by  an  arrangement  of  switches  at  every  kiln.  The 
electrical  equijjment  ot  the  cars  consists  of  two  long  travel 
motors  of  5  h.p.  each,  working  in  jiarallrl  and  one  tippling 
motor  for  each  of  1  h.p.,  the  supjily  hciiig  at  22(1  volts  direct 
current.  A  weighing  machine  is  attacJied  to  each  car  and  the 
weight  of  ironstone  carried  in  each  container  is  approximately 
36  cwt. 

One  of  these  telpher  cars  with  its  trailer  is  callable  of  supply- 
ing the  needs  of  one  furnace,  one  spare  one  being  kept  in 
reserve. 
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As  regards  the  overhead  oqiiijiiiK^nt,  tliis  was  originally 
designed  as  a  two-wire  insulated  direet-current  system,  but 
experience  proved  that  this  was  quite  unnecessary,  and  at 
present  the  negative  is  eartlied.  There  is  thus  only  one 
insulated  positive  trolley  were  to  attend  to,  and  the  wiring  to 
the  motors  on  the  cars  themselves  is  correspondingly 
simplified. 

One  of  the  greatest  difficulties  which  we  had  to  contend 
with,  with  the  double  trolley  system,  was  the  flashing  over  to 
earth  during  the  slightest  shower  of  rain,  causing  very  frequent 
total  stoppages  whilst  the  rain  lasted.  This  Hashing  over  to 
earth  occurred  at  all  the  insulating  supports  of  the  overhead 
trolley  wires  due  to  the  thick  deposit  of  calcined  ore  dust, 
which  wlien  nioist  proved  a  very  efficient  conductor  ;  this 
trouble,  however,  was  removed  by  tlie  addition  of  protecting 
bells,  shown  in  Fig.  4,  fixed  to  the  supporting  brackets  under 
which  the  Sansolin  insulators,  carrying  the  conductors,  are 
fi.xed.  No  trouble  is  now  experii'nced  m  the  heaviest  storms 
of  rain. 

Fig.  5  shows  the  straight  run  to  the  hoist  with  the  kiln 
shoots  in  the  near  fori;ground  on  the  right,  the  skip  on  the 
point  of  being  raised  with  the  operating  house  behind  it. 

Hoists. 

There  are  two  kinds  of  electrically-driven  hoists  working  in 
connection  with  the  charging  of  bla.->t  furnaces.  Those  in  use  with 
the  old  type  of  furnace,  as  shown  in  Fig.  2,  have  a  vertical  lift. 


Fic.  4.     Charoino  Kilns  by  TEr.ritER  C'.\rs.]        [^  j 


whereas  with  the  more  modern  type  of  furnace  tlie  skip  travels 
up  an  inclined  plain  to  the  furnace  top,  where  the  rails  are  bent 
over,  so  that  the  contents  of  the  skip  can  be  emptied  into  the 
hopper  (Fig.  5).  It  should  be  noted  that  in  the  modern  type  of 
furnace  there  is  a  double  enclosure,  so  that  the  material  can  be 
charged  into  the  furnace  without  loss  of  gas,  and  this  receptacle 
is  made  to  revolve  so  that  the  load  is  evenly  distributed 
around  the  furnace  '.vails,  by  means  of  a  worm  reduction  and 
bevel  gearing  driven  by  a  three-jihase,  '140-volt,  10  h.p.  motor. 
A  quarter  of  a  turn  is  given  after  each  charge,  and  a  dial  fixed 
at  the  hoist  bottom  opiposite  the  driving  cabin  shows  the  exact 
turning  movement.  A  drum  type  controller  with  the  necessary 
resisiiiinces  controls  the  motor  of  the  revolving  top  and  are 
placed  in  the  driving  cabin. 

Dealing  first  with  the  electrical  equipment  of  tlie  vertical 
hoists,  a  direct  drive  from  a  three-phase  induction  motor  was 


first  tried,  liut  found  to  be  im|)racticable,  owing  to  the  varying 
weights  which  had  to  be  dealt  with,  and  it  was  al.so  found 
impossible  to  make  the  table"  stoj)  exactly  at  the  floor  level 
without  a  certain  amount  of  manti;u\Ting  and  consequent 
loss  of  time,  for  unless  the  table  is  made  to  stop  exactly  at 
the  ground  level,  it  is  impossible  for  the  men  to  wheel  their 
barrows  either  on  or  off  the  table. 

These  hoists  are  now  driven  by  a  direct  current  7.5  n.P. 
1-hour  rated  motor,  520  revs,  worked  on  the  well-known 
Ward  Leonard  control  system,  the  equipment  consisting  of  a 
three-phase  induction  motor  of  80  h.p.,  1  hour  rated,  dri\dng  a 
direct  current  generator  giving  116  amperes  at  440  volts,  with 
exciter  1-6  kw.,  220  volts,  directly  coupled  to  an  extension  of 
the  shaft. 

The  exciter  rheostat  is  regulated  for  a  certain  constant 
voltage  which  is  found  experimentally,  and  is  in  this  case 
about  100  volts. 

These  hoists  are  entirely  automatic  in  their  action,  so  that 
when  the  signal  is  given  for  the  hoist  to  rise  or  descend,  the 
man  in  charge  has  only  to  push  a  lever  straight  over  forwards 
or  backwards.  This  lever  is  shown  in  Fig.  2  between  the  heads 
of  the  two  men,  the  chamber  above  being  the  hoist  engine- 
room,  and  the  vertical  hoist  and  framework  being  shown  on 
the  right  of  the  photograph. 

This  lever  operates  a  controller  through  a  bevel  gear,  which 
is  electrically  connected  to  an  accelerating  and  retarding 
drum  driven  oil'  the  main  drum  shaft,  and  which  dui-ing  each 
wind  turns  through  an  angle  of  some  320  deg.  The  controller 
acts  jKiucipally  as  a  master  switch,  all  the  regulation  being 
effected  by  the  drum.  The  drum  is  fitted  with  a  series  of 
segments  which  are  connected  respectively  to  the  various 
relays,  brake  magnet,  dynamo  field  regulating  resistance, 
adjusting  resistance  and  motor  field  weakening  resistance. 

The  make  and  break  on  these  sectors  is  adjusted  by  varving 
the  length  of  the  sectors  till  the  correct  accelerating ;  running 
and  retarding  intervals  and  final  stoppage  of  the  cage  at 
ground  level,  conform  with  the  predetermined  cycle  of  opera- 
tions. When  once  this  has  been  achieved  the  hoist  becomes 
entirely  automatic  in  its  operation  and  quite  indejiendent  of 
any  difference  in  the  load  to  be  lifted. 

The  p>rincipal  data  are  aa  follows  : — 

Height  of  lift  100  ft. 

Time  of  lift 25sce5. 

Interval  (average)  ijO.^ecs. 

Maximum  weight  to  be  lifted,  2  barrows  of  ironstone  3,416  IK 

.Minimum  weight  to  be  lifted,  2  barrows  of  coke  ....  l.()80  lb. 

Lijad  hoisted  in  8  hours    193  tonis  4  cwt. 

Number  of  winds    150 

Total  units  per  8  houre    60  units. 

Average  units  per  wind   0-25  units 

Average  units  per  ton  raised  0-32  units. 

Skip  Hoists. 

These  hoists  present  a  much  simpler  electrification  problem, 
in  that  the  time  of  travel  is  longer  than  that  of  tlu^  vertical 
hoists,  namely,  35  to  40  seconds  for  some  145  ft.  travel,  though 
tho  linear  speed  remains  about  the  same  ;  moreover,  the  skip 
can  be  viewed  from  the  driver's  cabin  as  it  approadies  its 
resting  point,  and  this  point  is  not  limited  as  in  tho  vertical 
hoists  to  the  actual  ground  level,  there  being  a  latitude  of 
some  feet  either  way.  Owing  to  the  increased  travelling  time 
it  is  also  possible  to  fix  a  skip  position  indicator  so  that  the 
driver  knows  the  position  of  the  skip  at  any  point  of  the 
run. 

The  holding  capacity  of  these  skijis  is  also  larger  than  that 
of  the  combined  two  barrow  loads  of  ore  on  the  vertical  hoists, 
their  cjipjicity  being  slightly  over  36  cwt.  of  ironstone  ;  this 
fact  necessarily  reduces  the  number  of  runs  for  charging 
purposes  with  limestone  and  coke  as  well. 

In  view  of  these  conditions  the  old  steam  engine  was  re- 
placed by  a  three-phase,  440-volt,  IOO-h.p.,  1-hr.  rated  in- 
duction motor,  running  at  580  revs,  per  min..  and  geared  to 
the  winding  drums.  These  hoists  houses,  one  of  which  is  shown 
in  Fig.  3,  top  centre,  are  above  the  o})erator's  cabin,  which  is 
on  the  ground  level  facing  the  hoist.     The  stator  and   rotor 
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leads  are  taken  down  to  the  driving  cabin  and  connected  to 
a  tlrum-type  reversing  controller  with  its  bank  of  resistances. 
The  dri\'ing  cabin  thus  contains,  in  addition  to  the  above, 
ail  automatic  oil  switcJi  with  overload  and  no-volt  release, 


I'lG.  5. — Skip  and  Uperatixg  House. 

time  lags  and  ammeter  of  suitable  range,  skip  jiosition  indicator, 
also  the  drum-type  controller  and  resistances  for  the  control  of 
the  revolving  top 

Clearing  the  Pig-Bed. 

The  molten  iron  is  tapped  at  intervals  from  the  blast  furnace 
and  ruii  on  to  the  pig-beds  through  main  channels  made  in 
the  sand,  and  thence  diverted  into  a  series  of  smaller  channels 


and  also  on  its  capacity,  and  may  amount  to  as  many  as  30 
and  over  for  each  cast. 

The  entire  comb  is  composed  of  a  sow  or  back  of  the  comb 
and  32  pigs  corresponding  to  the  teeth  of  the  comb,  and  is 
about  17  ft.  in  length  and  4  ft.  Inoad  and  weighs  approximately 
2  tons. 

Up  to  quite  recently  the  general  practice  has  been  to  break 
the  sows  and  the  jjisis  off  the  sows  by  hammer  blows  when  the 
])ig-iron  is  at  a  black  beat,  and  then  lift  the  broken  iJortions 
by  hand  labour  and  throw  them  into  a  bogie,  which  is  fitted 
with  a  cradle  so  that  the  complete  bogie  load  can  be  tlung 
and  lifted  by  cranes  and  thus  lowered  into  the  holds  of  the 
vessels,  or  into  trucks,  as  the  case  may  be.  At  the  present 
time  hand  labour  is  being  supplanted  very  rapidly  by  the  use 
of  electro-magnets  slung  from  electric  cranes  which  run  the 
entire  length  of  the  pig-bed- 

With  regard  to  the  electric  equipment  of  the  magnet  crane, 
this  depends  a  great  deal  on  the  source  of  supply  to  the  crane 
itself.  If  the  supply  is  direct  current  at  220  volts,  which  is 
the  standard  voltage  for  which  the  majority  of  magnets  are 
wound,  the  problem  is  simple,  and  the  only  requirements  as 
far  as  conductors  are  concerned  are  the  addition  of  two  cross 
traverse  wires  with  their  trolleys. 

The  control  gear  generally  consists  of  either  a  contactor  type 
of  panel  with  master  switch,  or  eke  a  di'um  controller,  and  in 
either  case  in  order  to  dissipate  the  inductive  reaction  of  the 
coils  of  the  magnet,  a  discharge  resistance  haa  to  be  shunted 
across  the  magnet  terminals  before  opening  the  magnetic 
circuit  and  disconnecting  it  before  the  circuit  is  closed 
again. 

In  either  of  the  above  cases  the  direct  current  transmitted 
through  the  controller  or  contactor  gear,  through  the  cross 
traverse  trolley  wires  and  thence  by  the  collector,  is  trans- 
mitted to  the  magnet  through  a  spring  drum,  which  can  be 
adjusted  to  automatically  uncoil  and  coil  up  the  magnet  leads, 
within  the  limits  of  their  travel. 

The  current  taken  by  these  magnets  varies,  according  to 
their  size  and  their  number,  from  some  25  amperes  in  the 
smaller  size  of  single  magnets  to  some  70  amperes  for  com- 
binations of  the  larger  magnets. 

In  the  case  where  the  supply  is  three-phase  alternatmg,  as 


X''ie.  G. — Uvekhead  Stocki.no  and  BKEAKruo  Maunet  Crane. 


forming  what  is  known  as  a  comb  or  sow  and  pigs,  when  the  in  the  writer's  experience,  to  avoid  the  complication  oi  both 
pig-iron  has  been  run  into  them  and  solidified.  The  number  alternating  and  direct-current  maijis  and  trolleys,  it  is  found 
of  these  combs  depends  greatly  on  the  working  of  the  furnace      preferable  to  install  a  motor  generator  set  on  each  crane  of 
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sufficient  capacity  to  supply  the  total  magnet  requirements 
at  any  time,  namely,  about  15  kw.,  thus  rcnderins  each  crane 
self  dependent,  and  in  this  cast^  it  only  necessitates  the  use  of 
two  extra  cross  traverse  trolleys,  which  can  be  placed  on  the 
cross  girders  opposite  the  trolleys  supplying  the  three-phase 
current  to  the  cross  travel  and  lifting  motors. 

Tliis  method  not  only  avoids  the  complication  of  additional 
long  travel  trolley  wires  but  also  dispenses  with,  in  many  cases 
long  leads  from  the  direct-current  generating  centre  and 
consequent  duplication  of  the  wiring  system,  and  also  restricts 
any  stoppage  to  each  individual  crane  should  anytihing  happen 
to  the  main  generating  set. 

The  above  remarks  naturally  apply  to  a  large  blast  furnace 
installation  worked  by  three -phnse  current,  where  the  furnaces 
ATI'  separated  by  considerable  distances,  and  where  the  cost  of 
running  the  necessary  overhead  direot-current  transmission 
lines  would  exceed  the  extra  cost  oi  the  Individ u?d  motor 
generator  sets. 

They  apph'  not  only  to  the  overhead  travelling  cranes  of 
the  type  shown  in  Fig.  6,  but  also  to  jib  cranes,  such  as  are 
used  on  wliarfs  for  ship  loading,  or  for  those  uesd  on  pig-beds 
of  the  "  Under-himg  "  type,  where  the  limits  of  the  crane  run 
rre  exceeded  by  the  railway  track,  and  where  the  jib  has  to 
jsrotrude  from  over  the  bed  to  load  the  jiig-iron  into  the 
trucks. 

In  these  cases  r,  very  heavy  balance  weiuht  of  i)ig  iron,  or 
other  material  has  to  be  accommodated  behind  the  driving 
cabin  to  equilibriate  the  weight  carried  at  the  end  of  the  jib, 
and  a  portion  of  this  weight  can  be  very  usefully  taken  up  by 
the  substitution  of  the  motor  generator  set. 

In  steam  travelling  jib  cranes  a  generating  set  is  also  a 
necessity,  and  in  this  case  a  small  turbo  or  other  steam-driven 
generator  can  be  driven  from  the  crane  boiler. 

As  regards  the  handling  of  pig-iron  on  the  pig-btds  by 
electro -magnets,  we  are  faced  by  two  entirel}^  different  prob- 
lems. 

In  the  case  of  a  furnace  which  is  making  ha'niatite  iron 
it  is  a  simple  matter  to  lift  the  entire  comb  by  means  of  two 
or  more  electro-magnets,  suspended  from  a  bar  which  is  itself 
slung  from  the  crane  hook  and  to  transport  the  comb  to  the 
pig  breaker  which  mechanically  breaks  up  both  sow  and  pigs, 
which  pass  through  a  shoot  into  the  truck  for  transjaort  to  its 
destination,  as  shown  in  Fig.  6. 

Which  illustrates  the  method  of  handling  the  combs,  of  stack- 
ing and  breaking  them  into  trucks.  The  overhead  crane  from 
which  the  magnets  are  suspended,  was  erected  by  the  firm  of 
Messrs.  Herbert  Morris,  Ltd.  It  has  a  span  of  120  ft.,  a  capa- 
city of  5  tons,  main  travel  speed  400  ft.  per  minute,  cross 
traverse  330  ft.  per  minute  and  hoist  about  36  ft.  per 
minute. 

The  magnets,  of  which  there  are  two,  are  of  the  well-known 
Phoenix  type,  are  oval  in  form,  their  dimensions  being  5  ft. 
by  2  ft.  6  in.,  the  approximate  weight  of  the  pair  of  magnet.^ 
and  cross-bar  is  56  cwt.,  and  the  current  consiimption  40 
amperes  at  220  volts.  Trials  on  these  magnets  have  shown 
that  they  are  capable  of  lifting  the  entire  comb  out  of  the  sand, 
even  with  a  piece  of  wood  IJ  in.  thick  inserted  along  the  pole 
pieces  between  the  magnet  face.;  and  the  comb. 

The  pig  breaker,  which  is  shown  on  the  left-hand  side  and 
which  has  filled  the  trucks  ttc.nding  in  the  foreground  with 
broken  combs,  requires  a  motor  of  about  20  h.p.  to  drive  it, 
and  the  comb  when  placed  on  the  rocking  table  by  the  magnets 
is  advanced  j)ig  by  pig;  these  are  broken  off  in  succession, 
falling  through  a  shoot  as  shown  on  the  photograph,  into  the 
trucks. 

The  following  figures,  which,  though  rmofficial,  I  believe  to 
be  absolutely  reliable,  have  been  given  to  me  to  show  the 
results  obtained  by  using  magnets  in  this  special  instance. 
Before  the  magnets  were  installed,  it  used  to  take  four  hoiirs 
to  strip  a  bed  of  22  combs  ;  with  one  set  of  magnets  as  de- 
scribed, the  same  work  i.s  accomphshed  in  16  minutes.  To 
clear  the  bed  by  hand  lak)ur,  30  to  40  men  were  employed, 
whereas  now,  only  two  or  three  good  ground  men  are 
reqiiired. 


The  handling  of  the  Cleveland  pig  is,  however,  a  more  com- 
plicated problem,  owing  to  the  fact  that  the  comb  must  be 
broken  on  the  bed  at  a  black  heat,  as  the  diSerent  qualities 
of  the  pig-iron  are  judged  by  the  crystalline  structure  of  the 
fracture,  and  until  the  iron-users  can  be  prevailed  upon  to 
judge  the  quality  of  the  pig  by  some  other  method,  special 
forms  or  combinations  of  magnets  have  to  be  devised  to  lift 
these  broken  parts  of  each  comb  so  as  to  clear  the  bed  in  the 
least  possible  number  of  journeys.  But  here  again,  owing  to 
the  length  of  the  comb,  namely,  17  ft.  as  above  mentioned, 
which  exceeds  the  length  of  the  standard  truck,  it  is  evident 
that  two  journeys  at  least  will  be  required  to  completely  clear 
one  entire  comb,  or  in  other  j\'ords.  some  60  journeys  for  an 
average  cast  of  30  combs.  J 


Fio.  7.— C0MBIN.\TU1N  OK   KouR  Kramkk   .Magn-et.-;.j 


The  combination  shown  in  Fig.  6  can  be  used  for  lifting 
broken  pigs  oil  the  bed  by  shifting  the  magnets  closer  together 
on  the  beam,  and  with  this  arrangement  a  pair  of  magnets 
can  lift  .some  2  I  broken  pigs,  which  correspond  to  rather  more 
than  two-thirds  of  the  actual  weight  of  the  entire  comb,  but 
as  another  journey  has  to  be  made  to  pick  up  the  remaining 
combs,  it  seems  a  better  policy  to  employ  magnets  which, 
though  lifting  less,  would  reduce  the  weight  on  the  crane  very 
considerably  and  also  the  current  consumption. 

Fig.  7  shows  a  combination  of  four  21  in.  Kramer  magnets, 
loading  broken  pigs  into  railway  trucks,  the  combined  weiglit 
of  which  is  only  24  cwt.  Eacli  magnet  takes  alxnit  5  amperes, 
or  20  to  25  total  amperes,  against  40  of  the  other  combination. 
AVith  this  combination  the  services  of  seven  or  eight  men  per 
pig-bed  have  been  rendered  urmccessary . 
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Another  useful  combination  of  the  Witton  Kramer  Company 
is  that  of  three  rectangular  mafinets,  two  of  them  being  36  in. 
and  a  centre  one  of  20  in.,  susi)enile(l  from  a  beam,  their  dis- 
t-ance.s  apart  being  arranged  in  .such  a  manner  that  the  three 
magnets  take  up  a  space  of  8  ft.  6  in.,  this  combination  being 
thii.".  capabk'  of  lifting  exactly  one-half  of  the  comb  at  a  time. 

Fig.  8  i.s  a  very  instructive  photograph  showing  the  actual 
pig-bed  with  the  sand  moulds  in  the  foreground,  and  below  the 


The  device  consists  of  a  set  of  accumulators  connected  up 
to  two  automatic  switches  (sarried  on  the  top  of  the  magnet 
frame  in  such  a  manner  that  sliould  the  main  current  fail  the 
accumulators  are  instantly  and  automatically  connected  across 
the  magnet  windings.  There  is  a  s])ecial  switch  in  the  driver's 
cage  which  enables  the  driver  to  put  the  accumulators  on 
charge  each  time  the  magnet  makes  a  lift  and  to  disconnect 
the  same  when  it  is  necessary  for  the  magnet  to  release  its 
hold.  It  is  imjMssible  for  the  accumulators  to  come  into 
operation  acro-ss  the  magnet  so  long  as  the  main  current  is  on 
the  magnet  feeding  wires,  and  the  magnet  can  only  be  made 
to  loose  the  load  at  the  will  of  the  crane  driver. 

The  magnets  are  constructed  of  special  higli  permeability 
steel,  and  the  actiim  of  the  device  depends  on  the  principle 
that  when  once  a  magnet  has  been  magnetised  to  a  very  high 
degree  it  only  takes  a  fraction  of  an  ampere  to  retain  the 
magnetism  for  holding  the  load  ;  therefore,  by  the  autoniatic 
switching  on  of  the  accumulators  the  load  is  sustained  for  any 
length  of  time. 

The  magnets  are  constructed  of  a  class  of  steel  which,  in 
the  case  of  the  current  being  accidentally  intenupted  by 
broken  wires,  or  any  other  mishap,  will  ensure  that  they  them- 
selves retain  sufficient  magnetism  to  hold  their  full  load  for  a 
few  seconds,  thus  giving  the  auto  switches  ample  time  to  come 
into  action,  and  it  is  impo.ssible  for  the  magnets  without  the 
action  of  the  crane  driver,  to  leave  hold  of  a  load  when  once 
switched  on.  The  feeding  wires  can  be  disconnected  at  any 
point,  excepting  through  the  specially  constructed  switch 
situated  generally  in  the  driver's  cage,  and  the  magnets  will 
still  retain  their  full  load. 


l'"iu.  8. — Pk;  Bed  a.sd  Magnets  Lii'Iing  Hut  Comds. 


set  of  four  magnets  the  hot  combs,  half  of  one  having  jnst  lieen 
lifted.  In  the  background  arc  seen  the  ^jigs  stacked  from  the 
broken  combs  ready  for  hand  lifting. 

It  will  be  understood  that  for  handling  broken  pigs  on  the 
bed,  there  is  no  .standard  practice  as  regards  the  choice  of 
magnets,  but  this  will  depend  very  largely  on  the  exigencies 
of  the  work,  and  various  types  and  combinations  can  be 
adopted  to  suit  the  s])ecial  conditions  of  each  ])ig-bed. 

Fig.  9  shows  a  "  Witton-Kramer  "  standard  42  in.  magnet, 
loading  i)ig  iron  into  charging  boxes  at  the  rear  of  the  trucks. 
The  weight  of  this  magnet  is  ap])roximately  27  cwt.,  and  its 
power  con.sumption  about  6  kw.,  and  it  is  capable  of  lifting 
from  12  cwt.  to  20  cwt.  of  ])ig-iron. 

With  all  the  varied  a])])lications  of  electromagnets  for 
handling  pig-iron  or  any  other  material,  the  question  of  safety 
arises  should  the  current  at  any  tinu;  fail  when  the  magnets 
are  performing  their  duties,  and  in  this  connection  the  Phcenix 
patent  safety  device  for  their  magnets  shimld  Ix'  applied  in  all 
cases  where  the  event  of  failure  of  the  current,  and  the  con- 
sequent release  of  the  load,  might  cause  serious  injury  to 
jjersons,  or  damage  of  an}'  description. 


Fiii.  9. — Standakj)  "  Witto.n-Kkamek"  Macnkt  Luadinu  I'm  luoN. 


In  (■(iMchisicjii,  I  HLUst  express  my  indebtedness  to  the 
Witton-Kramer  Company  for  photographs  reproduced  in 
Figs.  7,  8  and  9,  and  to  the  Phoenix  Magnet  Company  for 
photogra])h  of  Fig.  6;  also  for  some  of  the  interesting 
information  on  the  subje  t  of  electro-magnets  with  which 
thes-'  fi  ms  have  kindly  supplied  me. 
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The  Electric  Control  of    Steel  Mill  Auxiliaries. 

By   C.   HOWARD. 

Summary. — The  choice  of  system,  whether  alternating  current  or  direct  current,  requires  careful  consideration  ;  so  far,  the  majority 
(if  installations  have  been  carried  out  with  direct-current  motors.  Automatic  control,  as  against  hand  control,  Ls  particularly 
advantageous  in  steel  works.  With  regard  to  types  of  control,  the  author  gives  four  classes,  and  proceeds  to  give  details  of  these. 
Certain  items  of  plant  require  special  forms  of  control,  and,  as  examples,  mention  may  be  made  of  approach  rollers,  manipulators, 
screw-down  gear,  swinging  table  and  skids.     In  conclusion,  reference  is  made  to  hydraulic  pumps  and  air  compres.sors. 


THE  period  of  war,  1914-1918,  has  been  noteworthy  for  the 
numberof  large  electrically-driven  rolling  mills  ordered  and 
set  to  work,  but  notwithstanding  these  examples  there  are 
still  certain  types  of  mills  and  certain  conditions  imder  which 
the  electrical  drive  may  be  of  doubtful  advantage.  The  same 
cannot  be  said,  however,  of  the  auxiliaries  in  connection  with 
the  mills,  and  for  the  driving  of  live  rollers,  skids,  saws,  shears 
and  similar  plant  electricity  may  be  taken  as  having  definitely 
ousted  any  other  method.  This  is  no  doubt  due  to  the  abso- 
lute certainty  and  convenience  of  control,  in  conjunction  with 
the  comparative  reliability,  low  maintenance  and  running 
costs,  when  the  plant  installed  is  chosen  with  a  view  to  the 
conditions  under  which  it  has  to  work. 

These  conditions  are,  in  the  \ratcr's  ojnnion,  as  severe  as  any 
possible  conditions  under  which  electrical  machinery  can 
operate  in  the  industrial  field,  and  the  case  of  the  screw  down 
motor  on  a  reversing  mill  provides  a  typical  example  of  the 
duty  required.  This  motor  operates  during  the  time  the  ingot 
has  left  the  main  rolls  and  is  being  manipulated  on  the  live 
rollers,  and,  as  the  endeavour  of  every  mill  manager  is  to  cut 
the  time  of  rolling  to  a  minimum,  it  is  not  uncommon  for  these 
motors  to  be  started  and  stopped  10  to  15  times  per  minute. 

Any  equipment,  either  controller  or  motor,  which  will  stand 
up  to  this  duty  in  a  satisfactory  manner  is  of  no  common  order 
of  merit. 

With  the  increased  size  of  the  ingot  and  main  rolls  in  a 
modern  i^lant,  the  size  of  the  auxiliary  motors  has  become 
correspondingly  greater  and  the  necessity  for  improved  forms 
of  controllers  has  been  made  manifest,  and  it  is  of  interest  to 
note  that  whilst  very  few  British  manufacturers  are  in  a  posi- 
tion to  ofier  a  specially  suitable  steel  works  motor  of  the  totally 
enclosed  tj'pe,  made  in  England,  the  situation  regarding  con- 
trollers is  much  more  satisfactory. 

The  imfortunate  position  of  the  British  manufacturer 
regarding  steelworks-tyjje  motors  is  no  doubt  due  to  the 
abnormal  situation  created  by  the  war,  but  it  is  to  be  hoped 
that  every  effort  will  be  made  to  supply  the  present  and  future 
undoubted  demand  for  this  type  of  motor  without  recourse 
to  imports  from  America  or  the  Continent. 

The  following  notes  are  set  down  relative  to  the  auxiliary 
motors  used  in  connection  with  mills  rolling  down  ingots, 
blooms,  or  billets,  down  to  finished  rails,  plates,  sections  or 
tinplate  bars,  and  have  no  reference  whatever  to  the  smaller 
plant  used  in  connection  with  sheet  or  tinplate  mills. 

Choice  op  System. 

The  choice  of  system  to  be  adopted  for  the  mill  auxiliaries 
will  be  generally  determined  by  the  character  of  the  existing 
plant,  but  where  a  new  power  system  is  necessitated  it  may  be 
doubtfid  in  some  cases  whether  to  jnit  in  alternating-current 
or  direct -current  motors  for  the  mill. 

Leaving  out  of ,  consideration  any  other  factors  which  nuiy 
affect  the  issue,  and  weighing  the  respective  merits  and  dis- 
advantages of  each  system  for  the  auxiliary  drives,  the  situa- 
tion from  the  control  point  of  view  appears  to  the  writer  to  be 
as  follows  : — 

For  any  plain  reversing  motor  without  any  great  speed 
regulation,  such  as  is  used  for  live  rollers,  the  alternating- 
current  motor  is  somewhat  nuire  simply  controlled  tlian  the 
direct-current  motor  if  a  reversing  switch  in  the  stator  circuit, 
together  with  an  eddy  current  starter  in  the  rotor  circuit,  is 
used .  The  direct-current  motor  requires  a  re versin  g switch ,  and 
a  starter  of  several  steps. 

The  eddy  current  starter  is  placed  adjacent  to  the  motor, 
and  has  no  moving  parts  ;  in  order  to  retain  its  simple  char- 
acter, the  line  current  at  switching  is  a  function  of  the  starting 


torque,  whereas  with  the  direct-current  equipment  this  current 
can  be  limited  t«  a  predetermined  value  in  relation  to  the  full- 
load  current.  For  any  other  condition  of  starting  and  revers- 
ing, the  advantage  lies  with  the  direct-current  equipment, 
inasmuch  as  the  rotor  and  stator  circuits  are  inter-connected, 
whereas  in  the  alternating-current  motor  the  two  circuits  are 
quite  separate. 

Any  special  requirements  in  the  way  of  quick  and  accurate 
stops  and  automatic  returns,  further  accentuate  the  advantages 
of  the  direct-current  plant,  as  dynamic  braking  is  not  possible 
with  alternating-current  motors. 

This  feature  is  of  special  value  on  the  tilting  fingers  of 
manipulators  and  for  the  lowering  motion  of  ladle  cranes  bv 
potentionmeter  control,  and  although  the  latter  drive  hardly 
falls  within  the  scope  of  this  article,  the  subject  is  of  such 
great  importance  that  the  writer  has  ventured  to  add  a  short 
description  and  explanation  of  a  suitable  control  equipment 
for  this  duty. 

The  chief  advantage  of  the  alternating-current  plant  lies  in 
the  higher  voltage  which  may  be  adopted,  thus  economising  on 
the  wiring,  but  except  in  cases  where  the  eddy  current  con- 
troller is  used,  this  advantage  is  very  slight,  as  the  rotor  circuit 
has  also  to  be  wired  back  to  the  control  jjanel. 

The  total  amount  of  copper  in  the  wiring  wiU  be  generally 
not  less  for  the  alternating-current  system  than  the  direct- 
current  system,  as  the  stator  voltage  should  not  be  higher  than 
550,  and  the  rotor  voltage  should  not  exceed  300  at  standstill, 
if  a  sound  winding  is  to  be  secured.  This  voltage  at  standstill 
is,  of  course,  doubled  at  the  instant  of  reversal. 

It  is  interesting  to  note  that  the  majority  of  installations 
have  been  carried  out  with  direct-current  motors,  although  a 
number  of  modern  miUs  of  large  outputs  are  successfully 
running  with  the  auxiliaries  driven  by  three-phase  power. 

Hand  v.  Autom.\tu'  Control. 

Practically  the  first  successful  controller  on  the  market  for 
steelworks  use  was  the  Dinkey  type  faceplate  controller  on 
the  early  Wellman  charger,  and  for  motors  of  moderate  power 
this  type  of  improved  design  and  of  more  robust  construction 
still  has  satisfactory  features,  especially  in  the  number  of 
steps  obtainable. 

The  drum  or  tramway  type  controller  was  then  developed, 
and  after  passing  through  various  phases  of  design,  resulted 
in  the  present  "  metal  and  mica  "  construction  of  the  modern 
makes  which  gives  very  satisfactory  results  under  certain 
conditions. 

This  design  was  followed  on  the  Continent,  and  in  America, 
by  a  controller  consisting  of  a  series  of  switches  ojierated  by 
cams  on  the  controller  shaft,  but  the  Continental  design  had 
certain  undesirable  features  in  its  design,  whilst  the  Anu^rican 
controller  was  practically  a  set  of  hand-operated  contactors, 
and  developed  simultaneously  with  the  magnetically-operated 
contactors. 

So  far  as  English  steel  works  practice  is  concerned,  the  appa- 
ratus in  present  use  is  really  confined  to  (a)  faceplate  type,  (h) 
tramway  tv^ie,  (c)  nutgnetically-ojierated  switches  or  con- 
tactors, and  the  last-named  t}'pe  will  be,  in  coarse  of  time, 
probably  the  only  tj'pe  considered  for  motors  larger  than 
30-40  H.p. 

There  are  several  good  reasons  why  this  is  so,  chief  of  which 
are  :  Unskilled  operators  are  employed,  decreased  main- 
tenance costs  are  obtained,  and  less  physical  strain  is  entailed 
in  operation,  thus  allowing  one  man  to  operate  more  con- 
trollers than  would  be  possible  with  manually  operated  face- 
plate, or  tramway,  type  controllers. 
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With  the  class  of  labour  available  on  steel  mills  it  has  been 
found  that  the  upkeep  of  manually-operated  controllers 
reaches  a  very  high  figure  due  to  the  improper  handling,  as 
the  control  handle  is  often  thrown  over  from  one  extreme 
position  to  the  other  in  order  to  reverse  and  even  to  stop  the 
motor.  The  provision  of  permanent  resistances  in  the  motor 
circuit  in  one  installation  in  South  Wales  resulted  in  a  very 
decreased  maintenance  cost,  and  a  great  reduction  in  the 
number  of  breakdowns. 

This  course  has  been  strongly  conderaned  by  enthusiastic 
contactor  advocates,  but,  as  will  be  seen  later,  certain  aiixili- 
aries  cannot  be  safely  operated  without  a  "  stalling  "  resis- 
tance, and  in  other  cases  the  operation  of  acceleration  and 
reversal  is  so  rapid  that  the  last  contactors  do  not  often  come 
into  operation  so  that  some  resistance  is  always  in  circait. 

Under  these  circumstances,  it  appears  to  the  writer  that  the 
number  of  contactors  might  be  somewhat  reduced  and  a  line 
resistance  added,  the  maintenance  costs  being  consequently 
redxiced  whilst  the  operation  remains  imafiected. 

There  are  several  makes  of  contactor  apparatus  available, 
and  satisfactory  results  have  been  obtained  with  all,  when  the 
apparatus  has  not  been  wrongly  applied.  Wrong  applications 
are  generally  due  to  insufficient  information  being  supplied  to 
the  makers  of  the  control  equipment,  and  in  view  of  the  num- 
ber of  ways  in  which  current  limit  and  other  interlocking  can 
be  carried  out  it  is  essential  that  the  fullest  information  should 
be  furnished  in  order  that  the  most  suitable  type  may  be 
installed. 

The  contactors  may  be  closed  by  coils  wound  to  take  the 
full  motor  current  or  to  connect  across  the  full  control  voltage, 
the  latter  being  generally  the  line  voltage  unless  the  latter  is 
above  .500  volts.  The  former  are  termed  series  contactors, 
and  the  latter  shimt-oj)erated  contactors. 

Series  contactors  are  used  for  certain  classes  of  non-reversing 
motors,  and  are  generally  arranged  to  "  lock  out  "  when  the 
current  exceeds  a  certain  value.  This  action  is  efiected  by 
arranging  a  leakage  j)ath  for  the  flux  set  up  by  the  rush  of 
current,  and  delaying  the  passage  of  the  flux,  through  the 
main  path  by  means  of  a  damping  winding.  Wlien  the  current 
decreases  due  to  the  speeding  up  of  the  controlled  motor  the 
contactors  close,  as  the  main  flux  exerts  a  closing  power  greater 
than  the  locking  out  power  exerted  by  the  leakage  flux.  For 
mill  auxiliaries,  however,  and  in  many  cases  where  speed 
regulation  by  hand  control  is  desired,  it  is  customary  to  use 
shunt-wound  contactor  coils  and  interlocks  are  arranged 
to  complete  the  circait  whenever  the  current  rash,  on  the  pre- 
vious step  has  subsided  to  a  suitable  value. 

The  general  practice  is  to  put  in  a  current  relay  for  each 
automatically  operated  contactor,  and  whilst  these  relays  have 
proved  eminently  satisfactory  in  practice,  the  writer  prefers 
the  arrangement  adopted  by  Messrs.  Allen  West  in  arranging 
the  lock  out  on  a  similar  principle  to  that  of  the  series  con- 
tactor detailed  above. 

It  will  be  noticed  from  Messrs.  Allen  West  &  Company's 
diagrams  that  the  hold-out  coil  is  split  up  into  two  portions, 
one  of  which  is  cut  out  when  the  preceding  contactor  closes  ; 
thus  the  lock  out  is  definitely  established  for  any  current  up  to 
this  point,  and  is  cut  o.it  at  a  safe  running  current. 

As  previously  stated,  the  current  relays  usually  adopted 
have  very  few  failures  in  their  record,  so  that  the  only  reason 
which  can  be  given  by  the  writer  for  the  preference  is  that 
any  method  which  secures  the  same  results  and  eliminates  the 
making  and  breaking  of  control  circuits  at  relays  should  be 
welcomed . 

Types  of  Coxtrol. 

The  number  of  types  of  control  required  may  be  divided 
roughly  into  four  broad  classes,  viz.  : — 

1.  Non-reversing  operation,  with  or  without  speed  regu- 
lation. 

2.  Reversing  operation,  with  or  without  speed  regulation. 

3.  Reversing  operation,  with  dyTiamic  brake  for  stopping. 

4.  Reversing  and  non-reversing  operation  with  automatic 
features. 


The  first  class  is  suitable  for  continuous  or  intermittent 
running  machines,  such  as  saws,  shears,  accumulator  pumps, 
&c.  For  manual  operation  the  control  gear  does  not  differ 
materially  from  the  ordinary  indiistrial  control  panels  for 
similar  sized  motors,  whilst  for  contactor  control  the  apparatus 
would  be  similar  to  that  used  for  the  second  class,  except  that 
no  reversing  contactors  are  required,  and  the  master  controller 
might  be  replaced  by  a  simple  switch  in  cases  where  automatic 
acceleration  to  one  speed  only  is  required. 

The  second  type  of  control  is  suitable  for  such  auxiliaries  as 
"  approach  table  "  and  "  run  out  "  rollers,  and  woxild  consist 
of  a  reversing  drum  controller,  or  corresponding  contactor 
equipment,  arranged  with  the  necessary  number  of  speed 
control  points.  For  the  contactor  equijjment  three  points  are 
usually  provided  on  the  master  controller. 

1.  Checking  point. 

2.  Slow  speed. 

3.  Acceleration  to  full-speed  under   a   current  limit 

control. 

The  first  position  is  provided  to  take  up  any  backlash  in 
the  gearing  from,  or  any  rotation  diie  to,  ojieration  in  the  re- 
verse direction  and  the  current  at  standstill  on  this  point 
would  be  about  one-third  of  full-load  current.  The  second 
and  third  points  are  self-explanatory.  A  suitable  diagram 
for  this  scheme  of  control  is  given  in  Fig.  5. 

The  third  class  is  a  modification  of  the  above,  and  consists 
in  arranging  a  suitable  section  of  resistance  in  scries,  or  in 
parallel  with  the  armature,  and  additional  contactors,  or 
segments  on  drum  controllers,  so  as  to  produce  the  necessary 
braking  effects  required. 

In  view  of  the  variety  of  arrangements  which  are  possible 
on  direct-current  circuits  to  secure  this  braking  effect  it  will 
not  be  possible  to  describe  them  in  detail,  and  readers  desiring 
further  information  on  this  point  are  recommended  to  consult 
an  article  by  Mr.  J.  A.  Jackson  in  the  "  General  Electric 
Review"'  for  June,  1917,  on  "  Djiiamic  Braking  Speed- 
torque  Curves  of  Series  Motors." 

Where  dynamic  braking  at  the  off  position  is  required,  a 
motor  with  some  proportion  of  shunt  field  winding  is  usually 
desirable,  or  additional  complications  arise  in  the  arrange- 
ment of  the  series  field  coils  leading  to  the  loss  of  torque  in 
starting.  This  class  of  control  is  applicable  to  screw  down 
motors  and  skid  fingers  for  plate  mills. 

Tlie  last  class  consists  in  modifying  one  of  the  above  types, 
so  that  the  control  circuits  are  made  or  broken  by  switches 
ojierated  by  the  movement  of  the  mechanism  to  be  con- 
trolled. This  class  is  suitable  for  the  control  of  manipulator 
tilter  fingers,  certain  types  of  ingot  chariots,  and  non-reversing 
motors  such  as  hydraulic  pumps  used  in  conjunction  with 
accumulators,  air  compressors  or  plant  of  similar  nature. 

The  following  descriptions  are  given  of  some  of  the  auxili- 
aries necessary  in  a  modern  steel  works,  and  a  few  diagrams 
of  suitable  control  are  given.  It  will  be  noted  that  most  of 
these  are  for  direct-current  motors  ;  as  previously  pointed 
out,  it  is  impossible  to  obtain  dynamic  braking  with  alter 
nating-current  equipment. 

The  diagrams  prepared  by  the  writer  have  been  reduced  to 
the  simplest  possible  form  consistent  with  the  requirements 
of  the  driven  apparatus,  and  it  should  be  understood  that 
almost  any  degree  of  protection  can  be  easily,  and  in  most 
cases  cheaply,  given  by  adding  contactors  and  interlocks  as 
required.  The  addition  of  this  protection  would  add  consider- 
ablv  to  the  labour  of  reading  the  diagrams,  and  would  then 
oidy  be  correct  for  the  particular  make  of  apparatus  illus- 
trated. 

An  example  of  this  additional  complication  can  be  given  by 
c()ni])aring  Fig.  1  with  Fig.  1a,  rcj)roduced  from  the  '"  General 
Electric  Review  "  of  March,  1917.  The  latter  diagram 
illustrates  the  same  scheme  of  control,  but  includes  full  pro- 
vision against' overloads,  loss  of  voltage,  and  loss  of  shunt 
field  and  also  com])els  tjic  operator  to  bring  the  controller  tq 
the  off  ])osition  to  restart  after  a  compulsory  stop. 
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Following  the  course  of  the  ingot  from  the  reheating  fur- 
nace through  the  mill,  the  following  auxiliaries  may  be  en- 
coimtered. 

Ingot  Chariot. 

Depending  upon  the  layout  of  the  mill,  this  chariot  may 
consist  of  a  movable  self-tilting  chair  driven  by  rope  to  the 
mill  approach  rollers,  or  a  movable  approach  table  fitted  with 
live   rollers  operated   by  a   separate   motor  from   the   main 

MASTCR  CONTROLLER 

6  POIIHT  REVERSING  DYNAMO  BRAKING 

REVERSE . FORWARD 


,     MECHANICALLY  OPERATED 
"J-"  INTERLOCK 
J^  CURRENT  LIMIT 
INTERLOCK 


i-Umn., — I     bARM.l'        I — sniyuvuvip- 


SERIESuSHUNT 


<C_,ii^^ 


DIVERTER  RE5ISTA  '^CE 


Fig.   1. — Diagram  of  Connections  for  Ingot  Self-Tilting 
Chariot.     (D.C.  Motor  with  Shunt  and  Series  Winding.) 

travel  motor.  If  the  former,  the  chariot  motor  might  be 
advantageously  controlled  by  a  controller  arranged  to  slow 
down  and  stop  automatically  at  each  end  of  the  track,  but 
generally  an  automatic  slow-down  is  only  essential  when  the 
ingot  is  on  the  chariot,  and  is  consequently  arranged  at  the 


mill  end.  A  suitable  diagram  of  main  connections  would  be 
as  per  Fig.  1,  the  operation  being  as  follows  : — 

First  Notch. — According  to  the  direction  in  which  the  con- 
troller barrel  is  turned,  F  or  R  is  energised,  throwing  in  con- 
tactors 1  and  3  or  2  and  4.  It  will  be  noted  that  the  stop 
limit  switches  prevent  any  movement  in  the  wrong  direction 
when  the  chariot  has  reached  the  end  of  the  track. 

The  relay  coil  is  not  energised,  so  that  the  shunt  coil  of 
contactor  .5  has  the  full  line  voltage  acrosss  the  terminals 
through  the  two  bottom  contacts  of  the  relay,  thus  closing 
the  contactor  and  putting  the  diverter  resistance  across  the 
armature.  The  motor  rotates  slowly,  whether  the  slow  down 
limit  switch  is  open  or  closed . 

Second  Notch. — On  this  step  a  circuit  is  completed  between 
fingers  4  and  5  on  the  master  controller,  and  provided  the 
limit  switch  has  reset  after  a  jwevious  operation,  the  relay  coil 
operates  and  breaks  the  circuit  of  contactor  No.  o  open -circuit- 
ing the  diverter  resistance  across  the  armature.  The  motor 
consequently  speeds  av  to  the  value  permissible  by  the  series 
resistance. 

It  will  be  noted  that  the  action  of  the  relay  is  to  complete 
the  control  circuit  to  contactors  6,  7,  8  and  9,  in  readiness  for 
notches  3,  i,  5  and  6. 

Third  and  Succeeding  Notches. — Fingers  6,  7,  8  and  9  are 
energised  on  notches  3,  4,  5  and  6  respectively,  but  the  opera- 
tion of  contactor  coils  7,  8,  9  are  restrained  by  current  limit 
interlocks  on  the  previous  contactor. 

The  acceleration  is  thus  limited  to  a  safe  value,  and  is 
also  under  the  control  of  the  operator. 

Action  of  Limit  Stvitch. — The  stop  limit  switch  opens  the 
reversing  contactor  circuits,  and  consequently  contactors 
6,  7,  8  and  9  and  relay  circuits  also.     The  circuit  of  contactor  5 

D  YNA  MIC  bRA  HE  RSSIS  T£R 


BACK  View  of  Panel 
Mechanical  Interlcc 
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Contactors  i-2e,4- 
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SHuiiT  Field 
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Fig.  1a. — Wiring  Diagk.a.m  of  an  Equipment  Furnishing  Speed    ontrol  and  Autom-VTIO  Slow  Down  and  Stop  by  Dynamic  Brake. 
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is  again  completed,  and  the  divertor  resistance  put  across  the 
armature  ;  this  action,  together  with  the  breaking  of  the  main 
circuit,  results  in  a  powerfnl  braking  effect. 

The  action  of  the  slow  down  limit  switch  is  to  break  the 
relay  coil  circuit,  together  with  the  supply  to  the  resistance 
contactors,  at  the  same  time  closing  contactor  5.  The  in- 
crease in  resistance  in  the  main  circuit,  and  the  further  reduc- 
tion in  armature  current  caused  by  the  diverter  eSectively 
slows  down  the  motor.  The  chariot  can  be  slowed  down  at 
each  end  of  the  track  if  desired  by  another  limit  switch.  The 
two  switctiCs  would  be  wired  up  in  serii^s. 


IIT 


w  I     I  rs   I     I   ip  I       ii     :    : 


u 


Fic  1 B. — Diagram  of  Connections  of  4-point  Single-Pole 
Reversing  Contactor  P.\nel  for  Use  with  Series  Motor  Driving 
Rope-propelled  Ingot  Chariot. 

E.2.  Limit  Switch  (Retard) 

Delivery  End, 
£.3.  Limit  Switch  (Stop) 

Soaking  Pit. 

F.  Series  Field. 

G.  Blow  0-at  Coil, 
y.  Loclc  Out. 


A.  Armature, 

B.  Series  Bralce, 

C.  Master  Switch, 
DVR.  Diverter  Resistance, 

B.\.  Limit  Switch  (Stop) 
Delivery  End. 


Contactor, 
Operating  Coil. 
Interlock  Contacts, 
Series  Resistance, 
Fuse. 

Mechanical      Inter- 
lock, 


Another  method  of  control  with  only  three  running  speeds 
is  shr)wn  by  Figs.  1b  and  Ic,  kindly  furnished  by  Messrs. 
Allen  West  &  Company,  and  the  illustration  Fig.  iB  shows 
the  actual  method  of  connection  on  the  panel  itself.  The 
action  of  the  retard  limit  switch  is  to  break  the  circuit  to 
the  resistance  contactor  coils,  and  make  that  of  the  diverter 
contactor  coil,  and  the  "stop"  limit  switch  cause?  all  con- 
tactors to  dro])  fiut. 


~^/^- 


7S3 


U 


Fio.  Ic. — Key  Diagram  ok  Connections  of  4. Point  Single- 
Phase  Reveb-sing  Contactor  Panel  for  Use  with  Series  Motor 
Driving  Rope. propelled  Ingot  Chariot. 

In  the  case  of  the  chariot  fitted  with  separate  motors  for 
live  rollers,  and  for  travelling,  an  ordinary  reversing  equi])- 
mcnt  of  either  the  hand  or  magnetically-operated  type  would 
be  suitable,  as  an  operator  would  be  required  to  travel  with  the 
chariot,  and  the  cf)ntrol  wouhl  be  identical  with  that  of  a  small 
electric  crane.  An  interlock  between  the  two  motions  might 
be  fitted  with  advantage,  and  this  could  conveniently  take  the 


^orm  of  a  throw-over  switch,  allowing  one  controller  to  take 
Care  of  the  two  motors,  and  preventing  the  live  rollers  being 
operated  whilst  the  chariot  is  in  motion.  Suitable  diagrams 
of  connections  for  drum  controllers  for  alternating  current 
and  direct-current  motors  are  given  in  Figs.  2  and  3. 

ePoinr  Reversinb  DRUM  cohtkoller 

FORIVARD 


Rotor  Resistance 

TO  BE 

Connected  UPAS 

FIGURED 


Diagram  of  Connections  for  Two-Motor  I.ngot  Chariot, 


(Two  Alternating-current  Motors  with  one  Controller  and  Throw- 
over  Switch.) 

When  the  ingot  leaves  the  chariot  it  is  delivered  to  the 
approach  rollers  which  ran  the  insrot  to  the  mill  main  rolls 
and  manipulators. 

Appro.\ch  Rollers. 

The  control  of  these  rollers  is  of  the  second  class  given  under 
section  -1,  the  direction  of  rotation  being  governed  by  the 
direction  of  the  ingot  through  the  mill.  Suitable  diagrams 
for  controller  apparatus  for  alternating-current  and  direct- 
current  systems  are  given  in  Figs.  4  and  5. 

In  Fig.  4  it  will  be  noticed  that  the  rotor  circuit  is  per- 
manently connected  to  the  eddy  current  controller,  which 
consists  of  three  solid  steel  cores  fitted  with  insulated  copper 
windings.  This  design  ofiers  an  impedance  proportional 
to  the  frequency  of  the  rotor  volta.ge,  and  permits  of  a  high 
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LIVE  Roller  Motor        TRAveiLine  Motor 
Fig.  :i,-.l)iAGRA.M  OF  Connections  for  Two-JIotor   Ingot  Chariot. 

(Two   Direct-current    Motors    with    Change-over    Switch    to    Interlock, 
Motions.) 

torque  with  mininuim  stator  current.  This  point  is  of  the 
utmost  value  at  the  jioint  of  rever.sal.  It  is,  however,  sub- 
ject to  the  disadvantages  of  being  deficient  in  speed  control., 
k&  the  motor  s])eeds  up  the  impedance  decreases,  so  that  at  or 
near  synchronous  speed  the  windings  act  as  a  true  rotor 
resistance  of  very  low  value,  corresponding  to  a  practically 
short-circuited  rotor  circuit. 
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The  writer  has  had  no  experience  of  them  in  actual  practice, 
but  there  seems  no  valid  reason  why  they  should  not  be  quite 
efficient  in  operation.  They  can  be  installed  quite  near  to 
the  motor,  thus  saving  on  cabling  ;  and  having  no  moving 
parts,  should  require  little  or  no  attention. 

Fig.  4a  illustrates  this  tjqje  of  controller,  made  by  Messrs. 
Electric  Control,  Ltd.,  and  readers  interested  in  reports  of 


3P.  ISOLATIt^S 
SWITCH  OR  CIRCUI 
BREAKER 


Mas  ter  Swi  tch 


different  manufacturers,  according  to  the  method  of  current 
limit  control  adopted. 

Manipulators. 
When  nearing  the  mill  ihe  ingot,  if  not  in  the  correct  posi- 
tion for  rolling,  is  handled  by  the  manipulators,  which  have 
been,  in  the  past,  chiefly  arranged  for  operation  bv  hj-draulic 


Master  controller 
Rev. — >-     -* — Forward 


Note  :-  2  Pols  peversims Contactors 
may  be  used  but  not  recommended 

AS  MOTOR  IS  noT DEAD  IN  THE  OFF 
POSITION  OF  MASTER  Sl/'/irCH 

Fig.  4. — Diaoram  of  Connections  fok  Lpve  Roll  Control. 
(Alternating-current  Motor  with  Eddy  Current  Starter.) 

the  j)erforniance  obtained  in  practice  are  referred  to  the 
■■  Proceedings  "  of  the  I.E.E.,  No.  277,  Vol.  LVII.,  pp.  35-47. 
Fig.  5  shows  a  direct-current  equipment,  also  of  the  second 
class,  as  described  above  in  section  4,  the  operation  being  as 
follows  ;  The  first  step  of  the  master  controller  closes  con- 
tactors 1  and  3,  or  2  and  4,  according  to  the  dire'ction  of 
rotation,  thus  throwing  the  motor  across  the  line  with  all 
resistance  in  series.  The  value  of  this  resistance  is  shown 
so  as  to  keep  the  torque  of  the  motor  to  a  low  value,  so  as  to 


Series  Field 


Accelerating  Contactors 
qIp  Mechanicall  y  Operated  /nTePLocK 
<yx>  Current  Limit  Interlock 
Fig.  5. — Dluiram  of  Connections  for  Live  Roll  Control. 
(Direct-current  Motor  with  Three-Point  Control.) 

rams.  With  the  increased  size  of  ingot  and  the  necessity  for 
increased  output,  there  has  been  a  demand  for  a  better  class 
of  manipulator  than  hitherto  available  ;  and  the  following 
description  of  the  Universal  Manipulator  made  by  Messrs. 
Davy  Bros.,  Ltd.,  of  Sheffield,  will  probably  be  of  interest, 
and  illustrate  the  duties  thrown  on  the  electrical  equipment, 
as  these  are  of  a  comjiaratively  novel  nature. 


control  CONNECTIOtiS 
MECHANICALL  Y  OPER  - 


tf^,  INTERLOCK 


Main 

CONNECTIOnS 


Fig.  4a. — Eddy  Current  .Starter. 


check  any  previous  rotation  in  the  opposite  direction,  and 
thus  eliminate  all  backlash  in  the  gearing.  The  second 
step  allows  contactor  No.  5  to  close  and  short-circuit  suffi- 
cient resistance  to  allow  the  motor  to  turn  slowly  under 
normal  working  torque.  The  third  step  closes  contactors 
6,  7  and  8  in  the  order  named,  the  rate  of  closing  being  deter- 
mined by  the  current  taken  during  acceleration.  It  should  be 
understood  that  Fig.  5  only  shows  the  principle  upon  which 
these  contactors  are  closed  ;  the  actual  connections  varj  with 


Fio.  G.— Diagram  of  Connections  for  Manipulator  Guides. 
(Two  Direct-current  Motors  with  Three-Point  Contml.) 

This  manipulator  consists  of  a  jiair  of  sliding  heads  on  each 
side  of  the  main  rolls,  the  heads  receiving  their  motion  bv 
means  of  radcs  and  pinions,  as  shown  in  Fig.  10.  Each 
head  is  about  20  ft.  long,  and  is  fitted  witl;  a  renewable  wearing 
face  about  4  ft.  longer  than  the  main  head,  and  the  heads  on 
the  entry  and  leaving  sides  of  the  main  rolls  are  registered 
with  another  by  means  of  the  long  .shaft  carrying  the  pinions. 
This  fact,  coupled  with  the  great  length  of  the  heads  enables 
this  manipulator  to  be  used  as  a  guide  for  both  the  entering 
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and  leaving  sides  of  the  mill,  so  that  the  piece  is  kept  as 
straight  as  possible. 

One  of  the  heads  carries  a  pair  of  fiiigers,  which  are  used  for 
lifting  one  edge  of  the  piece  in  order  to  tilt  same  into  the 
required  position,  the  fingers  being  lifted  by  the  action  of 
beU  crank  levers  coupled  to  a  rotating  crank.  These  fingers 
are  shown  clearly  in  Fig.  II,  together  with  the  operating 
motor  and  gearing. 

Taking  the  control  of  the  guides  into  consideration  first, 
it  is  apj)arent  that  the  two  guides  may  come  hard  up  against 
each  other,  or  against  the  ingot,  and  provision  must  be  made 
to  guard  against  this  contingency.  This  provision 
may  take  the  form  of  a  slipping  clutch  between 
the  motor  and  the  guides,  but  in  view  of  the 
severe  duty  and  dirty  location,  a  '"  stalling " 
resistance  is  ad%'isable  also  in  order  to  limit  the 
torque  and  current  to  a  safe  value. 

It  will  be  evident  from  Figs.  10  and  11  that 
this  manipulator  lends  itself  to  an  electric  drive 
for  the  guides,  as  all  the  driving  mechanism  is  as 
high  as  possible,  and  the  heads  are  operated 
through  pinions.  This  feature  will  probably  lead 
to  more  extensive  electric  operation,  as  the  further 
hydraulic  pipes,  &c.,  can  be  kept  away  from  the 
mill  the  better. 

Fig.  6  shows  a  suitable  diagram  for  the  direct- 
current  equipment,  whilst  Fig.  4  represents  a 
correspondmg  equipment  for  the  alternating-current 
system,  as  this  equipment  automatically  limits 
the  torque  available   from    the   motor.     The  con-  „  , 

troller,    however,    must    be    far   more    generously 
■designed    for  this  duty  than  for  live  roller  work. 
The  motor  is  required  to    be  under  rapid  control, 
and  therefore  a   powerful  solenoid    brake   should   be    fitted. 
This    is    not    shown    on    the   diagrams,   as  shunt   or   series 
brakes    may    be    used  ;    it    will   be   noted    that   Fig.  6  is 
practically    a     copy   of    Fig.    5,    with    the   addition     of    a 
permanent   resistance   between   the   last   contactor   and   the 
motor,  an  increased  number  of  accelerating  switches,  and  an 
overload  relay  which  opens  all  contactors,  and  compels  the 
operator  to  return  the  control  handle  to  the  oS  position  to 
reset  the  relay.     Two  motors  are  shown  coupled  in  series  in 
order  to  provide  the  requisite  torque  at  a  low  .speed. 

Tilting  Fixger.s. 
The  requirements  for  the  control  of  this  part  of  the  manipu- 
lator are  somewhat  rigid,  as  damage  might  be  easilv  caused 
by  improper  operation  or  neglect,  and  it  is  thus  necessary 
to  introduce  a  certain  number  of  automatic  features  in  order 
to  secure  satisfactory  operation. 


directions  of  rctation  of  motors  C  and  D.  One  of  these  guides 
carries  the  tilter  fingers  E,  which  are  lifted  or  lowered  by 
crank  F,  driven  by  motor  G  through  worm  and  worm-wheel  H. 
In  the  lowest  position  fingers  E  are  below  the  rolls,  and  conse- 
quently below  the  ingot,  whilst  in  the  highest  position  they  rise 
sufficiently  to  turn  over  the  largest  ingot  passing  through  the  mill. 
Assuming  an  ingot  to  be  in  position  and  between  the  guides 
and  the  fingers  to  be  suddenly  returned  to  the  lowest  position, 
a  quick  stop  must  be  made,  as  otherwise  the  crank  would 
carry  the  fingers  upwards  again  and  the  fingers  would  foul 
the  ingot  and  serious  damage  might  result. 


SHUNT  SiSERIES        ^/ 


ob  MECHAniCALLV OPCRATeO  INTERLOCK 

^  Current  Limit  Interlock 


8. — Diagram  of  Connections  for  Manipulator  Finokr  Tilter. 
(Direct-current  Motor  with  Shunt  and  Series  Winding?.) 

The  equipment  proposed  by  Messrs.  Allen  West  &  Com- 
pany, with  slight  modifications  suggested  by  the  writer, 
was  ultimately  adopted,  and  is  illustrated  in  Fig.  8.  In  this 
scheme  a  limit  switch  is  used  to  limit  the  angular  movement 
of  the  crank  to  less  than  180  deg.  This  is  imperative  in 
order  to  comply  with  the  second  condition  given  above,  as 
either  direction  of  rotation  from  ""  dead  centre  "  will  give  the 
same  motion  to  the  fingers.  In  the  ofi  position  of  the  master 
controller  special  connections  are  provided  through  the 
limit  switch,  so  as  to  return  the  fingers  to  the  lowest  position, 
and  an  additional  contact  is  provided  on  the  .switch,  so  as 
to  put  a  diverter  across  the  armature,  and  .slow  down  the 
motor  just  before  the  main  circuit  is  opened,  and  the  .solenoid 
brake  applied.  The  master  controller  is  fitted  with  a  spring 
return  to  the  ofi  jiosition. 


CHUNT  HOLD 

ourcoiL  — 

CIRCUIT 


Fic.  7. — Sketch  of  .MAMrCLATOR  Mechanism. 

In  a  recent  equipment  in  which  the  writer  was  concerned, 
the  following  conditions  were  laid  down  as  desirable  : — 

1.  The  fingers  must  return  automatically  below  the  floor 
level,  unless  the  tilter  is  imder  the  control  of  the  operator. 

2.  The  direction  of  motion  of  the  fingers  must  corresiiond 
to  the  direction  of  motion  of  the  controller  handle. 

3.  The  fingers  must  be  capable  of  stopping  at  any  portion 
of  the  travel,  and  must  be  capable  cf  running  .slowly  or  rapidly 
at  will  in  either  direction. 

In  order  to  visualise  what  these  conditions  entail,  the 
following  futher  description  of  the  operation  of  the  manipu- 
lator is  inserted  : — 

Referring  to  Fig.  7,  A  and  B  are  the  manipulator  guides 
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-DuuBAM   OF  Connections   for   Swinging   Table. 
(Direct-current  Motor  with  Shunt  Brake.) 

A  coiupoimd-woimd  motor  was  adopted  in  order  to  secure 
a  definite  action  under  all  circumstances,  and  the  action  of  the 
controller  is  as  follows  : — 

First  Step. — Fingers  held  in  any  position. 
Second  Step. — Fingers  raised  or  lowered  slowly. 
Third  Step. — Fingers  raised  or  lowered  quickly. 
Acceleration  under  current  limit  control. 

In  order  to  folhjw  the  action  the  connections  of  the  control 


■which  approach,  or  recede  from,  one  another  according  to  the     and  main  circuits  are  traced  out  as  given  hereunder,  notches 
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2  and  3  being  given  first  in  order  to  better  indicate  the  efiect 
of  notch  1. 

Upward  Motion. — Fingers  at  Bottom  Position. — Second 
Notch. — Fingers  U,  S  and  2  energised,  and  fingers  1  and  B 
connected,  at  master  controller.  Contactors  1,  3  and  5  close. 
Interlocks  la,  3a  and  16  close,  completing  shunt  brake  circuit, 
via  fingers  1  and  B.  Interlock  Ic  opens,  disconnecting  finger 
2  trom  line  direct  except  through  controller. 


Motor  rotates  slowly  after  brake  lifts.  The  limit  switch 
breaks  the  circuit  S  after  the  fingers  appear  above  the  floor, 
but  the  diverter  contactor  coil  is  held  in  through  finger  No.  2. 

Third  Step. — Finger  2  disconnected  from  line  and  finger  3 
connected  to  finger  1  at  controller.  Contactor  5  opens  and 
contactors  6,  7  and  8  close  in  order  named,  the  two  latter 
under  current  limit  control.  The  motor  speeds  up  and  runs 
until  limit  switch  break'^  circuit  of  coils  1  and  3,  thus  breaking 
circuits  of  contactor  coils  6,  7  and  8,  and  shunt  brake  coil,  at 
interlocks  la  and  3a,  and  re-establishing  the  circuit  of  con- 
tactor coil.  No.  5  at  interlock  Ic,  resulting  in  a  quick  stop  by 
dJ^lamic  and  friction  braking. 

First  Step. — If  the  handle  is  brought  back  to  the  first  notch, 
the  same  egect  is  produced  as  by  the  operation  of  the  limit 
switch,  except  that  the  circuits  are   first  of   all 
broken  at  the  controller  instead  of  at  the  limit 
switch  and  reverser  contactor  interlocks. 

Spring  Return  to  Off  Position. — Assuming  that 
the  fingers  are  not  below  the  floor  level,  the 
action  of  the  control  apparatus,  should  the 
operator  leave  his  post,  is  as  follows  : — 

Controller  fingers  D  and  S  are  energised  direct 
from  the  bne,  and  fingers  1  and  B  are  connected 
together.  Contactors  2  and  4  therefore  close,  and 
by  the  operation  of  their  interlocks  (2a  and  ia 
and  2b)  complete  the  brake  magnet  circuit.  The 
motor,  therefore,  revolves,  lowering  the  fingers 
imtil  the  limit  switch  approaches  the  end  of  its 
travel,  when  fingers  S  and  2  are  connected  by 
the  short  contact  on  the  switch.  This  connection 
closes  contactor  5,  completing  the  djaiamic  brak- 
ing circuit,  and  bringing  the  motor  to  a  dead  slow- 
speed.  The  final  break  of  the  limit  switch  contact 
opens  the  reverser  contactor  circuits,  and  so 
applies  the  solenoid  brake. 

Downward  Motion. — This  niotion  is  a  repetition 
of  the  motion  on  the  upward  movement,  and  it 
should  be  noted  that  on  notches  2  and  3  the 
finger    .S'    is    energised.      This    effectually    pre- 


vents the  tilter  fingers  from,  being  driven  under  the  floor  at 
too  high  a  speed,  should  an  ingot  be  assisting  the  downward 
movement,  as  the  action  of  the  hmit  switch  brings  the  dynamic 
brake  into  play  at  the  proper  moment  as  described  above. 

Screw  Down  Gear. 

This  motor  is  one  which  receives  the  most  rough  usage  in  a 
steel  works,  as  the  operation  has  to  be  finished  in  a  very 
limited  time,  and  is  repeated  several  times  per 
minute  throughout  the  day.  In  addition ,  accurate 
stops  have  to  be  made,  and  provision  efiected 
against  the  motor  being  damaged  at  either  limit 
of  travel. 

A  similar  equipment  to  that  shown  in  Fig.  6  for. 
the  manipulator  guides  would  be  satisfactory  for 
a  direct -current  equijnnent,  and  similar  to  Fig.  4 
for  an  alternating-current  motor ;  solenoid  brakes 
are  required  in  each  case.  Figs.  1.5a  and  I-jb  show 
an  equipment  designed  for  d}-namic  braking  in 
the  ofi  position,  but  it  wiU  be  noticed  that  a  com- 
pound woimd  motor  is  essential  for  this  scheme, 
and  as  a  stalling  resistance  is  advisable  in  any 
case  in  order  to  prevent  overrunning,  the  \\Titer 
favours  stopping  the  motor  by  "  plugging,"  so  that 
a  series-wound  motor  can  be  used. 


Swinging  Table. 

If  a  three-high'" mill  is  installed,  then  the  ingot 
must  be  lifted  to  the  upper  rolls  on  every  alter- 
nate pass,  as  the  lower  and  middle  roUs  are  used 
for  one  pass  and  the  upper  and  middle  roUs  for 
the  other  pass.  This  enables  the  drive  of  the 
main  rolls  to  constantly  run  in  one  direction. 
In  order  to  accomplish  this  result,  a  short  section  of  the 
approach  rollers  is  mounted  on  a  movable  table  on  each  side 
of  the  mill  connected  to  a  motor-driven  crank.  The  control 
of  this  motor  is  very  similar  to  that  for  the  ordinary  approach 
table,  except  that  it  must  be  possible  to  hold  the  table  accu- 
rately in  position  whilst  the  ingot  is  in  the  rolls,  and  a  diagram 
of  connections  which  has  proved  satisfactory  in  actual  prac- 
tice is  shown  in  Fig.  9.  It  will  be  seen  that  a  shunt  brake  is 
used  in  this  instance. 

If  a  shears  is  installed  to  cut  down  the  ingot  or  bloom  after 
the  first  few  passes,  additional  rollers  may  be  required,  and  the 
measuring  gear  may  be  motor-driven.  The  control  for  the 
former  is  identical  with  that  for  live  rollers,  and  for  the  latter, 
a  similar  equipment  to  the  screw  down  gear  is  quite  suitable. 


11. — VlKW  OF  llA^'irULATOR  SiiOWtSO  TlLTEJG  FlNOBRS. 
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Skids. 
To  transfer  the  piece  from  one  stand  or  roller  path  to  another 
skids  are  utilised.  These  consist  generally  of  fingers  pro- 
jecting above  the  mill  floor,  and  mounted  on  ropes  running  in 
races  across  the  area  to  be  skidded,  and  may  be  of  two  types, 
viz.,  (1)  uni-directional,  (2)  reversing.  Both  are  reversing  in 
the  sense  that  the  motor  has  to  be  reversed  in  order  to  skid 
another  piece  in  the  following  passes,  but  in  the  former  the 
skid  finger  is  capable  of  passing  underneath  obstacles  on  the 


X,  Fuse. 


A.  Armature. 
C.  Tappet  Switch. 

B.  Re-set  Push  Button. 

F.  Series  Field. 

G.  Blow-out  Coil 
H.  Overload  Ceil. 

/.  Lock-out  Coil. 

A'.  Contactor. 

/-.  Operating  Coil. 

P.  Interlock  Contacts. 

Q.  Resetting  Coil. 

R.  Series  Res'stance. 

5.  Shunt  Field. 

T.  Overload  Trip  Switch. 


Fig.  12. — Diaor.\m  of  Connectioss  of  Single-Pole  Non-Revers- 
ing Contactor  for  Use  with  Compound  Motor  Driving  Hydrailk- 
Accumulator,  SHO\^^NG  Push  Button,  Reset  O.L.  Relay  and  T-appet 
Operating  Switch. 

return  journey,  whilst  in  the  latter  the  fingers  are  raised  mecha- 
nically by  a  support,  extending  the  whole  length  of  the  skid- 
way,  pivoted  on  swinging  levers  and  operated  by  a  crank  in  a 
similar  manner  to  the  manipulator  fingers. 

There  is  not  the  same  necessity  for  automatic  operation  with 
the  skid  fingers  as  with  the  tilter  fuigers,  and  the  scheme  of 
control  connections  recommended  would  be  similar  to  that  for 
the  mani[)ulator  guides  in  the  case  of  the  skid  rope  motor, 
whilst  a  live  roller  equipment  would  be  suitable  for  a  skid 
finger  lifter  if  the  motor  was  fitted  with  a  powerful  solenoid 
brake. 

The  permanent  resistance  in  the  skid  rope  motor  will  reduce 
possibilities  of  broken  ropes,  wheels  or  fingers.  The  ingot 
having  been  rolled  into  its  final  form  is  then  passed  over  the 
nm  out  table  to  the  finishing  banks  where  it  may  be  mangled 
and  then  sheared  or  sawn  to  finished  sizes. 

The  control  apparatus  on  ])late  mangles  is  generally  of  a 
similar  character  to  that  on  the  live  roller  gearing,  and  does 
not  need  further  mention. 

The  motors,  driving  shears  and  .saws  are  constantly  running 
whilst  the  machine  is  in  use,  and  the  control  gear  does  not 
differ  for  similar  machines  in  other  industries.  Large  flywheel 
efiect  is  a  desirable  feature  for  shears,  so  that  direct -cunent 
motors  should  be  compound -wound  and  altrnating-current 
motors  with  face-plate  starters  would  require  a  rotor  resistance 
to  give  the  necessary  drop  in  speed.  For  hot  saws  very  little 
compounding  is  required,  and  Fig.  13  shows  a  suitable  form  of 
control  using  contactor  gear. 

Remote  and  automatic  control  is  of  distinct  advantage  with 
machines  of  this  class  in  order  to  restart  the  instant  power  is 
available  after  a  temiwrary  shut  down. 

Whilst  there  are  many  motfjrs  and  auxiliaries  which  have 
not  been  described,  the  cases  described  above  cover  most  of 
those  omitte<l  with  the  exception  of  hydraulic  pumps  and  air 
compressors. 

Hydraulk;  Pumps  and  Air  Compressors. 
With  regard  to  the  former,  there  are  three  chief  methods 
of  control  covering  two  ty])es  of  jjumps— i.e.,  centrifugal  and 
ram  pumps.      The  centrifugal  pumj)  has  the  great  merit  of 


dispensing  with  the  accumulator  and  consequent  fluctviation 
in  pressure  caused  by  the  sudden  movement  and  stoppage  of 
the  large  mass  essential  in  big  accumulators  ;  the  pumps  are 
small,  comparatively  eflicient  at  full  load,  and  cheap,  both  in 
first  cost  and  maintenance,  and  show  to  the  greatest  advan- 
tage where  the  maximum  demand  does  not  matrially  differ 
from  the  average.  The  pumps  must  be  kept  running  all  the 
time  the  hydraulic  plant  is  in  use,  and  as  the  running  light 
load  is  roughly  30  per  cent,  of  the  full-load  rating  (for  constant 
speed)  the  efficiency  becomes  very  low  if  fluctuations  in  demand 
are  great,  as  the  pump  must  be  capable  of  dealing  with  the 
greatest  demand  providing  an  accumulator  is  not  installed. 

The  method  of  control  adopted  is  to  pass  to  waste  from  the 
high  pressure  main  sufficient  water  to  keep  the  impellers  from 
overheating,  but  in  the  writer's  opinion  for  direct-current 
plant,  the  speed  should  also  be  varied  automatically  to  main- 
tain a  constant  pressure.  This  would  residt  in  a  decreased 
no-load  loss  amounting  to  probably  8  to  10  per  cent,  of  the 
full-load  rating  of  the  motor,  and  the  overall  yearly  efficiency 
would  be  increased  by  nearly  3  to  4  per  cent. 

The  control  of  ram  pumps  is  carried  out  on  somewhat 
different  lines,  and  depends  upon  the  position  of  the  accumu- 
lator, one  method  utilising  the  movement  to  control  a  by- 
pass between  the  pump  delivery  and  .suction  pipe,  and  the 
other  method  consists  of  operating  the  controller,  which  mast 
be  of  the  aatomatic  tyjie,  by  means  of  tappet  switches  opened 
or  closed  by  the  accumulator. 

It  is  obvious  that,  for  centrifugal  pumps  and  for  ram  jninips 
controlled  by  by-pass  valves,  a  single  starting  panel  con- 
sisting of  ammeter,  switch  and  fuses  or  their  equivalent,  and 
a  starter  is  sufficient,  and  that  speed  regulation  by  means  of 
resistance  in  the  field  circuit  of  direct-current  motors  may  be 
added  if  required,  the  adjustment  to  suit  the  loads  being  made 
by  hand  or  by  automatic  means.  For  alternating-current 
motors  it  is  doubtful  whether  any  real  advantage  is  gained  by 
introducing  resistance  into  the  rotor  circuit  in  order  to  slow 
down  the  pump. 

For  the  control  of  large  motors,  say,  40  h.p.  and  upwards,  a 
good  arrangement  is  to  have  an  automatic  starter  operated  by 
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U.  Permanent 

Unit. 
If.  Thermal 

Shunt. 
X.  Fuse. 


...  Armature. 

C.  Master  Sv/itch. 

F.  Series  Field. 

G.  Blow-out  Coi'. 
H.  Overload  Coil. 

y.  Lock-out  Coil. 

K.  Contactor. 

L.  Ooerating  Coil. 

P.  Interlock  Contacts. 

Q.  Re.setting  Coil. 

/?.  Series  Resistance. 

5.  Shunt  Field. 

T.  Overioad  Trip  Switch. 


Fig.  i:i. — Diagram  of  Connections  of  S.P.  4-Point,  Non-Reverse 
Contactor  Panel,  for  use  with  Compound  Motor  Driving  a  Hot 
Saw,  showing  O.L.  Relay  and  Hand-Opebated  Master  Switch. 


pilot  switches   worked   from   the  accumulator,  and   Fig.    12 
shows  a  satisfactory  diagram  for  a  direct -current  motor. 

The  closing  of  the  tapjjct  switch  closes  the  main  circuit- 
breaker,  and  fl2,  R3,  R4  and  7?5  are  short-circuited  in  turn 
under  current  limit  control,  and  tlie  motor  runs  at  full  speed 
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until  the  accumulator  opens  the  tappet  switch,  and  all  con- 
tactors drop  out  owing  to  the  control  circuits  being  broken. 

For  large  pumps  a  combination  of  both  methods  is  a  decided 
advantage,  the  pump  being  unloaded  before  being  stopped  and 
started.  Where  large  alternating  currents  motors  wound 
for  direct  connection  to  high  tension  and  circuits  are  used  it 
it  is  not  advisable  to  continually  break  and  make  the  stator 
circuits,  and  the  motor  should  be  designed  to  carry  the  mag- 
netising current  with  the  rotor  stopped  without  undue  heating. 

The  control  of  motors  driving  air  compressors  is  very 
similar  to  that  for  the  control  of  ram  pumps  in  conjunction 
with  accumulators,  the  tappet  switches  being  replaced  by 
relays  operated  from  contacts  fitted  to  a  pressure  gauge. 
The  compressor  is  also  generally  fitted  with  "  unloading  " 
valves  so  that  the  motor  only  has  to  start  up  against  a  light 
load. 

Ladle  Crane  Control  :    Main  Holst. 

Reference  has  been  made  in  a  previous  paragraph  to  the 
potentiometer  system  of  control  for  the  lowering  motion  of  a 
hot-metal  crane,  as  this  system  has  been  foand  to  be  at  least 
as  reliable  and  infinitely  smoother  in  action  than  the  best 
forms  of  mechanical  brake  available. 


With  potentiometer  control,  on  the  other  hand,  the  speed 
of  descent  is  defuiite  on  each  notch  of  the  controller,  and  is 
practically  independent  of  the  weight  on  the  hook.  The 
retardation  of  the  load  from  full  speed  to  a  creeping  speed  is 
obtained  by  electrical  braking,  whilst  the  stopping  of  the  load 
from  a  slow  speed  is  efiected  b\  dynamic  braking,  and  the 
solenoid  brakes.  In  connection  with  the  latter,  ample  pro- 
vision should  be  made  so  that  should  one  fail  the  remaining 
brake  or  brakes  will  hold  the  load. 

The  control  itself  consists  of  separately  exciting  the 
"  series  '"  field  through  a  suitable  resistance,  the  armature 
being  in  parallel  with  the  field  and  a  jDortion,  or  occasionallj- 
the  whole,  of  this  resistance.  The  armature  is  generally 
provided  with  a  resistance  in  its  own  circuit  in  order  to  Unlit 
the  current  in  the  strongest  braking  positions. 

The  speed  mav  be  varied  by  altering  the  value  of  anj  of 
the  resistances,  and  the  braking  power  may  be  either  dvnaniic 
or  regenerat  ve,  according  to  requirements.  Each  applica- 
tion of  this  system  requires  careful  consideration,  and  Mr. 
Jackson's  article  referred  to  above  will  prove  useful  to  those 
interested. 

The  solenoids  for  the  brakes  should  preferably  be  of  the 
series  type,  and  connected  in  the  field  circuit. 


■LOCK-  OUT  COIL  FOf?  N92  CON  TA  C  TOR 
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EMERGENCY  RELAY  L.S-LIMIT  SWITCHES,  IF  USED. 

Fig.  14. — DiAOR.^M  of  Potentiometer  Control. 


The  mechanical  brake,  as  fitted  to  the  majority  of  ladle 
cranes,  is  arranged  so  that  the  brake  is  always  on  when  the 
motor  is  stopped  ;  when  the  motor  starts  to  rotate,  the  brake 
is  released  and  the  weighted  hook  is  free  to  rotate  the 
barrel  and  gearing  up  to  the  limit  of  speed  of  the  driving 
motor. 

These  brakes  have  been  brought  to  a  high  state  of  efficiency, 
but  are  necessarily  subject  to  heavy  stresses  and  require 
adequate  and  constant  supervision,  this  supervision  is  diffi- 
cult to  provide  for,  as  the  time  available  for  a  thorough 
examination  is  strictly  limited  and  generally  insufficient.  It 
is  also  apparent  that  this  form  of  brake  is  deficient  in  speed 
control  for  the  following  reason  :  The  driving  motor  has  only 
to  rotate  the  gearing  in  order  to  permit  the  mechanical  brake 
to  be  released  and  consequentl}'  the  torque  exerted  by  the 
motor  is  very  slight,  so  that  the  speed  regulation  by  plain 
rheostatic  control  is  defective  even  on  the  first  few  notches. 

The  load  is  thus  allowed  to  attain  a  considerable  speed, 
and  the  return  of  the  controller  handle  to  the  off  position 
applies  the  mechanical  brake  and  throws  a  severe  shock  on 
the  crane  structure. 


Fig.  14  shows  in  diagrammatic  form  a  suitable  scheme  of 
connections,  the  actions  of  the  equpinient  being  as  follows  : — 

First  Notch. — Passing  from  the  off  position,  fingers  L,  D2, 
2,  3,  4,  5  and  6  are  energised  and  finger  1  is  energised  tem- 
porarily, but  the  connection  is  broken  on  reaching  the  first 
notch.  This  action  closes  the  respective  contactors  and  puts 
the  series-field  with  the  brake  solenoids  and  diverter  resist- 
ance in  series  across  the  line  ;  the  armature,  and  a  portion 
of  the  limiting  resistance,  is  in  parallel  with  the  brake 
magnets  and  series-field,  but  is  in  series  with  the  divertet 
resistance. 

This  connection  ensures  a  powerful  field  and  allows  a  torque 
•sufficient  to  overcome  the  friction  of  the  gears  and  barrel,  with 
an  empty  hook  or  light  load.  If  the  load  is  sufficient  to  over- 
come the  motor,  the  armature  current  reverses  and  strengthens 
the  field  current  from  the  line,  producing  a  powerful  braking 
torque.  This  torque  exists  even  if  the  line  current  is  suddenly 
cut  oft,  the  armature  speeding  up  slightly  until  equilibrium 
is  restored. 

It  has  been  pointed  out  that  finger  1  is  energised  tem- 
porarily, and  this  course  is  adopted,  as  an  '■  emergency  "  relay 
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is  placed  in  the  armature  circuit.  This  relay  is  used  to  break 
the  control  circuit  in  the  event  of  failure  of  current  in  the 
armature  circuit  from  any  cause  (p.;/.,  broken  collectors),  and 
consequently  it  is  necessary  to  complete  the  control  circuit 
by  a  temporary  circuit  until  the  armature  main  circuit  is 
established  and  the  emergency  relay  in  operation. 

The  relay  should  be  fitted  with  a  dash  pot  to  retard  its 
action  so  that  it  will  not  operate  during  the  reversal  of  current 

DM. 
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Fig.  15a. — Key  Diagram  of  Connections  of  Single-Pole  Re- 
versing Contactor  P.^nel  for  Compound  Motor-Driving  Screw- 
Down  Gear,  HA^aNO  Plain  Series  Control  with  Eheostatic 
Braking  in  the  "■  Off  "  Position. 

in  the  armature  circuit  when  the  load  over-runs  the  motor. 
This  device  is  somewhat  of  a  refinement  and  may  well  be 
dispensed  with  in  future  in.stallations. 

The  failure  of  the  field  circuit  is  guarded  against  by  the 
use  of  series-wound  brake  magnets  placed  in  the  circuit. 

Second,  Third,  Fourth  and  Fifth  Notches. — The  resistance  in 
the  field-circuit  is  increased  by  the  successive  opening  of 
contactors  5,  4,  3  and  2,  through  the  consecutive  de-energising 
of  fingers  5,  4,  3  and  2  on  the  master  controller.  The  speed 
of  the  armature  is  consequently  increased  before  the  same 
condition  of  dvnamic  braking  is  restored. 

Sixth  Notch. — On  this  notch,  finger  D  is  energised  and  the 
corresponding  contactor  closed,  causing  an  increase  in  both 
the  field  and  armature  currents.  The  latter  increase  more 
than  coimterbalances  the  effect  of  the  former,  and  an  increased 
speed  is  required  before  the  balance  of  the  circuits  is  estab- 
lished.'  '•' 

Hoisting. — The  hoisting  connections  are  similar  to  any  plain 
hoisting  controller  with  the  addition  of  two  slow  speed  points 
efiected  by  a  diverter  resistance  arranged  in  parallel  with  the 
armature.  On  these  first  two  notches  a  portion  oi  the  series 
resistance  is  cut  out  to  proy-ide  a  moderate  torque,  but  when 
the  third  notch  is  reached  this  portion  is  again  cut  into  the 
circuit  by  a  special  shunt-wound  lock-out  coil  which  prevents 
the  contactor  from  closing  until  the  fourth  notch  is  reached, 
when  the  contactor  can  close  immediately  the  current  dies 
down  to  a  suitable  value.  The  fifth,  sixth  and  seventh 
notches  provide  for  acceleration  under  current  limit  control. 

Stopping.— When  the  controller  hand-wheel  is  returned  to 
the  off  position,  contactor  S  is  closed  by  the  opening  of  con- 
tactfjr  1,  to  which  it  is  mechanically  connected,  and  establishes  a 
powerful  dynamic  braking  action  through  the  limiting  re- 
sistance. This  Cfjntactor  S  is  provided  with  a  strong  series- 
wound  closing  coil,  which  comes  into  operation  in  tne  event  of 
an  excessive  current  in  the  field-circuit. 

This  form  of  control  is  commercially  impracticable  with 
altemating-Ciirrent  motors  at  the  present  stage  of  develop- 
ment, and  the  writer  feels  that  a  220-volt  direct-current  plant 
is  the  best  systeni  for  all-round  use  on  steel  works  auxiliary 
machinery,  although  the  development  of  special  apparatus, 
giving  a  reversible  con.stant  t<jrque  at  varying  speeds  from  a 
con.stant  running  motor,  may  make  an  alternating-current 
svstem  more  desirable  in  the  future. 

Wiring  . 
It  is  of  no  uncommon  occurrence  to  find  that  the  motors 
and  controllers  for  the  mill  auxiliaries  have  been  selected 
with  admirable  care  and  foresight,  but  the  same  does  not 
hold  good  unfortunately,  for  the  wiring  connecting  these 
parts  together,  and  to  the  distribution  fuse  board. 


It  is  not  an  easy  matter  to  find  suitable  rims  through  the 
massive  foundations  required  for  a  large  mill,  especially  where 
three  or  four  stands  are  employed  with  the  elaborate  skidways 
and  roller  run-outs,  but  attention  to  this  point  at  an  early 
stage  is  well  repaid  in  the  maintenance  cost  during  operation. 
Where  a  crane  is  used  over  the  mill  and  control  pulpits  it  is 
inadvisable  to  use  overhead  wiring,  whilst,  if  placed  under- 
ground, the  live  roller  tracks  must  be  crossed  as  a  general 
rule. 

In  order  to  guard  against  overheating  from  the  pieces  or 
dropping  scale,  the  cables  should  be  carried  well  below  mill 
floor  level,  and  be  of  a  non-perishable  nature  with  strong 
protection  against  mechanical  damage. 

Probably  the  best  method  of  connecting  up  the  motors  is 
to  instal  a  terminal  box  within  a  few  feet  of  the  motor  and  con 
nect  same  to  the  motor  with  V.I.R.  cable  ;  the  terminal  box 
would  be  connected  to  the  contrcUer  by  means  of  paper- 
insulated  lead-sheathed  and  wire-armoured  cable  carried 
imdergroimd  on  iron  cleats,  suitable  shields  being  fitted 
above  the  cables  where  they  cross  the  roller  tracks  in  order 
to  prevent  dropping  scale  from  resting  on  or  striking  the  cables. 

The  cables  should  be  easily  accessible  for  replacement  or 
inspection  throughout  the  length  under  the  flooring,  and  the 
same  remarks  apply  to  the  motors,  special  attention  being 
given  to  the  holding  down  bolts  being  free  from  any  gearing, 
bearing  brackets  or  foundations,  so  that  the  removal  of  the 
motor  may  be  effected  in  a  minimum  of  time. 

The  extra  expense  of  flexible  couplings  between  motors  and 
reduction  gearing  is  well  warranted  from  the  resulting  de- 
creased maintenance  costs. 

iumjuiru_ 


Fto.  15b. — Diagram  of  Connections  of  Single-Pole  Reversing 
Contactor  Panel  for  Compound  .Motor  Driving  Screw-Down 
Gear,  having  Plain  Series  Control  with  Rheostatic  Braking  in 
THE  "  Off  "  Position. 


A.  Armature. 
C.  Master  Switch. 
DR.  Discharge  Resistance, 
DVR.  Diverter  Resistance. 
F.  Series  Field, 
C,  Blow-out  Coil, 
/.  Lock-out  Coil. 


K.  Contactor, 

L.  Operatine  Coil, 

P.  Interlock  Contacts, 

R.  Series  Resistance, 

X.  Fuse, 

Z.  Mechanical  Interlock, 


In  conclusion,  the  writer  wishes  to  cxjKess  his  appreciation 
of  the  kindne.ssof  the  following  firms  for  permission  to  use  the 
diagrams  attributed  to  them,  viz.  :  Messrs.  the  B.T.H.  Com- 
pany, for  diagram  No.  1a  ;  Messrs.  Davy  Bros.,  Ltd.,  Sheffield, 
for  Figs.  10  and  11  ;  Messrs.  Allen  West  &  Company,  Ltd.,  for 
diagram  1b  and  Ic,  12,  13  and  1.5a  and  l-'jn  ;  and  Messrs.  the 
Electric  Control  Company,  Ltd.,  for  Fig.  4a.  No  illustrations 
of  contactor  controllers  arc  included  in  this  article,  as  it  is 
a.ssumed  that  all  readers  are  fully  acquainted  with  the  appear- 
ance and  construction  of  this  type  of  controller. 
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Developments  in  Lifting  Magnet  Practice. 


My    F.    N.    PICKKTT. 


Summary. — The  lifting  magnet  has  proved  to   be  one  of  the  most  efficient  devices  in  the  saving  of  time  and  labour,  where  iron 

is  handled  in  large  quantities.     In  the  present  article  the  use  of  this  implement  is  described  in  various  applications,  including  the 

handling  of  pig  iron,  steel  rails  and  plate.     Interesting  problems  arise  in  adapting  the  lifting  magnet  to  these  various  jmrposes. 


ONE  of  the  results  of  the  war  has  been  the  undoubted 
stimidation  of  the  lifting  magnet  industry  in  this  country. 
Writing  in  "'  The  Worlds  Work,"  in  January,  1919, 
Mr.  Henry  Earle  Fish  describes  how,  previous  to  1914,  a  very 
large  part  of  the  lifting  magnet  business  m  this  country  went 
to  Germany,  and  that  all  the  high-efficiency  magnets  were 
of  foreign  manufacture,  either  German  or  American.  To-day 
the  English  magnet  of  the  high-efficiency  type  is  probably, 
for  any  given  size,  the  most  powerful  magnet  in  the  world, 
and  not  only  is  it  powerful,  but  its  dead  Weight  in  proportion 
to  its  lifting  capacity  is  also  less  than  in  the  older  tjpes. 
PiC4  Iron  Magnets. 
The  lifting  magnet  in  conjunction  with  the  electric  crane 
may  truthfully  be  described  as  one  of  the  greatest  time  and 
labour-saving  devices  in  iron  and  steel  works  to-day  ;  although, 
if  full  use  of  its  wonderful  possibilities  are  to  be  made,  the 
methods  of  handling  pig  iron  at  the  blast  furnaces  in  this 
country  will  need  re-organisation.  The  older  system  was 
based  on  slinging  pig  iron  in  chain  sling.s  placed  by  hand,  and 
the  trucks  and  other  accessories  have  been  develojied  to  meet 
this  system.     Another  point,  and  one  in  some  instances  con- 


-17'Sli 


this  case  a  very  cumbersome  and  heavy  magnet  scheme  would 
be  necessary  to  deal  with  a  complete  broken  comb,  including 
the  sow,  in  one  lift. 

It  would  appear,  therefore,  to  be  a  better  proposition 
to  cause  a  large  (62  in.)  circular  magnet  to  be  .swept  over  the 
broken  pig,  and  the  pig  thus  lifted  is  then  conveyed  and 
dropped  into  an  ordinary  truck.  This  method  serves  the 
double  purpose  of  ridding  the  individual  pigs  of  sand  (since 
each  pig  jumps  to  the  magnet  face  with  a  di.stinct  rap)  and  of 
economical  and  quick  handling,  since  a  high-efficiency  magnet 
will  lift  up  to  as  much  as  two  tons  of  pig  per  lift,  and  rarely 
less  than  one  ton.     This  method  is  illustrated  in  Fig.  2. 


Fig.  1. — Arrangement  of  Two  Type  C43  Lifting  Magnets  on  Beam  with 
Comb  of  Pig  Iron. 


trolled  by  ground  space  available,  is  that  the  various  grades 
of  pig  iron  are  usually  arranged  in  carefully-built  stacks.  This 
arrangement  leads  to  a  neat  stockyard,  but  is  undoubtedly 
very  expensive,  entailing  the  services  of  many  groundmon  and 
stackers.  There  is  no  doubt  that  with  the  greatly  increased 
rates  demanded  by  these  men,  .some  labour-saving  device 
will  have  to  be  installed. 

Various  schemes  for  utilising  lifting  magnets  have  been 
suggested  and  tried,  and  it  is  proposed  to  mention  one  or  two. 

The  first  point  of  handling  is  at  the  pig  bed,  and  one  method 
of  dealing  with  the  "  comb"  is  to  lift  it  bodily  by  means  of 
two  or  three  magnets  mounted  on  a  beam,  and  to  convej'  it 
to  a  pig  breaker  where  the  individual  pigs  are  broken  of! 
mechanically,  and  the  "  sow  "  is  also  divided  up  into  pieces 
(•see  Fig.  1 )."  One  of  the  princiiml  objections  to  this  method  of 
handling  is  due  to  the  fact  that  a  considerable  amount  of 
sand  is  taken  up  on  top  of  the  comb,  and  causes  trouble  at  the 
breaker  and  elsewhere.  Slinging  the  comb  on  its  edge  gets  rid 
of  some  of  the  sand,  but  if  the  comb  breaks,  as  it  is  always 
liable  to,  several  journeys  are  necessary  and  slingers  have  to  be 
always  available  in  case  of  this  occurring. 

Requirements  of  the  trade  call  for  many  grades  of  pig  iron 
to  be  broken  on  the  bed,  particularly  Cleveland  iron,  and  in 


Fig.  i. — Lifting  Pig  Ikon  bv  a  Circvlar  Lifting  Mai;net. 


Either  of  the  methods  outlined  will  show  great  economies 
over  manual  iiandling  of  pig,  where  it  is  a  case  of  one  man  one 
pig,  and  where  it  is  necessary  to  see  that  the  whole  comb  isjat 
such  a  temperature  that  a  man  can  handle  it  comfortabl)'. 
Anv  tem])erature  below  a  black  heat  is  good  enough  for  a 
better-class  modern  magnet,  which  is  of  fire-proof  construction. 

After  leaving  the  pig  bed  the  trucks  of  pig  iron  are  either 
desjjatched  to  their  destination  or  are  taken  to  the  stock- 
yard, where  a  magnet,  usually  a  52  in.,  mounted  on  a  .5-  or  7-ton 
steam  jib  crane,  unloads  the  pig  iron  on  to  a  dump,  there  being 
different  dumps  for  different  grades  of  pig.  It  should  be 
observed  that  the  height  of  the  dump  may  be  up  to  the  limit 
of  the  height  of  lift  of  the  crane  jib  with  the  magnet  attached,  so 
that  actually  space  is  saved,  since  with  the  more  usual  method 
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of  stacking  by^liand,  it  is  not  advisable  to  «o  beyond  the 
height  at  which  a  man  can  conveniently  work  from  the  ground 
level. 

When  any  of  the  particular  grade  of  j)ig  is  required,  the 
crane  and  magnet  simply  lift  the  iron  from  the  dump  into  the 
trucks,  and  groundsmen  and  stackers  are  entirely  dispensed 
with. 


KiG.  :i. — Rail  LiFTiNr;  Magnet. 

Although  a  steam  crane  has  been  mentioned  for  the  stock- 
yard, it  will  be  obvious  that  a  fast  electric  overhead  travelling 
crane  would  give  even  better  results  in  s])ite  of  its  higher  first 
cost.  The  steam  jib  crane  is,  of  course,  fitted  with  its  own 
turbine-dvnamo  set,  taking  steam  from  the  crane  boiler  for 
energising  the  magnet,  while  the  overhead  crane  would 
preferably  be  electrically  driven. 

In  cases  where  the  pig  iron  has  to  be  loaded  into  ships  or 
barges,  the  lifting  magnet  will  effect  extraordinary  economies, 


country  it  is  an  every-day  performance  to  load  or  unload,  from 
or  on  to  dumps,  from  1,900  to  2,000  English  tons  of  pig  iron, 
with  two  62-in.  magnets  in  lOJ  hours.  The  magnets  are,  of 
course,  mounted  on  fast  ore  handling  transporters,  but,  as 
far  as  the  writer  is  aware,  we  liave  nothing  in  this  country  to 
even  compare  with  these  speeds,  even  after  making  allow- 
ances for  the  fact  that  a  large  amoimt  of  American  pig  is 
machine  ca.st,  while  practically  all  English  pig  is  sand  cast. 

In  the  steel  foundry  the  magnet  may  be  said  to  have  come 
into  its  own.  There  are  very  few  of  the  larger  steel-works  in 
this  country  where  lifting  magnets  are  not  in  use,  and  there 
can  be  little  doubt  that  the  magnet  crane  for  loading  charging 
Ixj.xes,  and  the  electric  charging  machine  for  charging  these 
boxe3  to  the  furnaces,  have  contributed  to  the  increased  output 
of  steel  observable  during  the  war.  Incidentally  these  labour- 
saving  devices  have  also  been  the  source  of  greatly  increased 
earnings  amongst  the  furnacemen,  and  this  may  to  some 
extent  account  for  the  favour  with  which  they  are  viewed  b\ 
tlie  men. 

Rail  Magnets. 

The  success  of  the  lifting  magnet  in  handling  the  raw 
material  of  steel -ma  king  has  led  to  man}'  attempts  to  use  thena 


Fio.  4. — Abrasgement  of  Three  Type  R24'24  Lifting  Magnets  on 
Bf.am  Suspension. 

even  with  the  slow  operating  jib  loco  cranes  which  in  some 
instances  are  in  use  to-day. 

With  a  modern  transporter  and  magnets,  really  reinarkable 
loading  times  may  be  obtained,  and  it  is  rather  a  commentary 
on  English  methods  when  one  considers  what  is  being  done  iii 
this  connection   in   Germany  and  the  U.S.A.     In   the  latter 


Ik;.    '). — Lifting  Plati:.^. 

in  connection  with  tin-  finished  steel.  For  rails,  bars,  kc,  the 
magnet  has  certainly  been  successful,  but  has  led  to  the 
development  of  special  types  of  magnets.  These  rail-lifting 
magnets  are  usually  rectangular  in  shape,  and  have  either  two 
or  three  polar  faces  as  shown  in  Fig.  3. 

In  connection  with  the  three-jwlo  rectangular  magnet  a 
very  interesting  modification  is  that  of  the  mobile  fingei 
pole  face.  This  type  of  magnet  was  designed  primarily  for 
lifting  rails.  Rails  are  rolled  on  their  sides  and  come  from  the 
mill  on  to  the  rail  banks  on  their  sides.  It  was  found  to  be 
difficult  to  lift  some  sections  of  rails  with  the  ordinary  plain 
X)ole  face  on  account  of  insufficient  area  of  contact,  and  it  was  to 
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improve  this  factor  that  the  mobile  fingers  were  added.     The  The  usual  method  of  application  of  this  magnet  on  the  rail- 

fingers  are  quite  loose  in  the  slots,  and  merely  take  up  a      bank  crane,  is  to  mount  two,  and  in  some  instances  three,  of 
position  to  suit  the  particular  load  to  be  lifted.     The  illustra-      these  magnets  on  a  beam,  as  seen  in  Fig.  4.     Such  a  combina- 


-These  Z  Magnets  can  be  rotated  through  an  Angle  of  90  f- 
FiG.  6. — Abbajsoemest  of  Macneis  ox  Plate  Lo.4I)JN6  Crane. 


Sketch  Plan  showing 
Carriages  in  Relation  to  Shears. 


General  Arranuement  of  Plate  HANnLiNi:  Carriaoe  with  LiFTtxii  '\\> 


tions  are  self  explanatory,  and  it  is  interesting  to  note  that  this  tion  will  deal  with  any  desired  weight  of  60  ft.  lengtji  British 
type  of  magnet  has  had  "a  really  extraordinary  success  since  its  standard  rail,  120  lbs.  per  yard,  and  is  also  used  to  deal  with 
introduction.  "  structural  shapes,  angles,  channels.  &c..  where  these  are  rolled 
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on  the  same  mill.     These  magnets  ;ire  made  in  lengths  ol  24  in., 
36  in.,  48  in.  and  72  in.,  but  all  have  a  standard  width  of  24  in. 

Flate-H.\xdlixg  Magnets. 

It  is  in  connection  with  jjlate  handling  that  most  of  the 
development  work  during  the  war  has  taken  place,  and  the 
demand  for  ship  plates  has  been  so  insistent  that  the  utmost 
was  demanded  from  every  plate  mill  in  the  country,  and  new 
plate  miUs  have  been  erected  on  a  hitherto  unheard  of  scale. 

There  are  two  distinct  problems  in  dealing  with  plate 
handling.  The  first  is  to  "  slide  "  the  plate,  and  the  second  is 
to  transport  it  bodily,  i.e.,  to  lift  and  convey  it  from  one  point 
to  another. 

Hitherto  the  sliding  of  the  plates  as  they  come  from  the 
rolls  to  the  shears,  has  been  accomplished  mechanically,  or 
by  manual  means,  or  by  a  combination  of  both.  If  a  plate 
always  came  from  the  rolls  in  a  perfectly  defined  path, 
mechanical  means  for  sliding  it  would  be  eas}',  but  unfortunately 
plates  .sometimes  come  out  askew,  and  in  .such  a  manner  that 
the  mechanical  dogs,  or  other  devices,  are  actually  prevented 
from  operating,  and  considerable  time  and  trouble  is  spent  in 
getting  the  refractory  plate  to  the  shears. 

Plain  manual  handling  entails  a  large  amount  of  labour 
particularly  when  large  plates  are  dealt  with. 

Magnetically  the  problem  is  complicated  by  the  fact  that, 
although  a  single  large  magnet  would  lift  in  weight  the 
equivalent  of  a  plate(usually  not  exceeding  2  J  tons),  the  amount 
of  sag  on  the  plate  is  so  excessive  that  the  plate  simply  "  peels  " 
off  the  poles  of  a  single  magnet.  If  it  were  possible  to  turn  the 
plate  on  edge,  and  if  it  were  convenient  to  the  mill  hands  to 
have  it  conveyed  in  this  position,  a  single  magnet  could  deal 
with  the  largest  plate  with  ease,  but  it  is  almost  invariably 
necessary  to  handle  the  plate  on  the  flat. 

The  first  attempt  to  solve  the  problem,  so  far  as  the  writer 
is  aware,  was  by  means  of  plant  installed  at  a  large  steelworks 
in  South  Wales.  This  method  of  dealing  with  plates  is  illus- 
trated in  Fig.  6,  and  as  will  be  seen,  consists  of  an  overhead 
crane  fitted  with  a  rigid  mast  in  place  of  ropes  and  hook.  At 
the  end  of  the  mast  is  a  beam  on  which  are  mounted  no  less 
than  six  circular  magnets.  These  magnets  which  are  each 
about  32  in.  in  diameter,  are  arranged  in  such  a  manner  that 


they  may  all  lie  longitudinally  along  the  plate,  or  in  the  case  of 
wide  plates,  two  magnets  at  each  end  of  the  beam  may  be 
swivelled  round  to  lie  transversely  across  the  plate.  The 
crane  has  the  usual  motions,  hoist,  long  travel,  and  cross 
traverse,  and  in  addition  the  mast  may  be  swivelled. 

With  this  crane,  a  plate  is  picked  ap  and  conveyed  to  any 
other  point  within  the  area  served  by  the  crane,  and  it  might 
be  stated  that  the  combination  has  been  in  use  for  the  last 
eight  years,  and  has  proved  in  every  way  successful.  The 
only  objection  to  it  to-day  probably  would  be  on  the  score  of 
expense,  although  this  would  be  offset  by  the  economies  efiected 
by  its  use. 

A  scheme  proposed  by  the  Wellman  Smith  Owen  Engineering 
Corporation,  embodying  magnetic  handling  of  plates,  is  of 
more  than  usual  interest.  As  will  be  seen  from  Fig.  7,  it  in 
some  resjsects  resembles  a  ground  tyjje  charging  machine, 
consisting  as  it  does  of  an  undercarriage  running  on  rails 
parallel  with  the  roller  tables  and  cooling  banks.  Mounted  on 
this  undercarriage  is  a  projecting  arm,  at  the  end  of  which  is 
mounted  a  lifting  magnet  which,  by  suitable  means,  may  be 
raised  or  lowered  on  to  or  o3  a  plate  ;  electric  motors  are 
provided  for  long  travel,  and  for  traversing  the  projecting  arm, 
and  the  dead  weight  of  the  magnet  is  counter-balanced.  The 
plate  may  be  lying  on  an  ordinary  rail  bank,  but  the  inventors 
of  the  system  state  that  "  castors  "  are  preferable. 

For  long  plates,  two  machines  are  used,  and  by  manipulation 
of  the  two  machines,  after  the  magnets  have  been  lowered  on  to 
the  plate  and  excited,  the  plate  may  be  moved  in  any  direction, 
longitudinally  or  traversely,  or  may  be  swivelled. 

The  operations  may  be  carried  out  at  a  very  high  speed,  and 
as  the  plates  are  not  actually  lifted,  but  only  .slide,  the  magnet 
need  only  be  a  small  one. 

This  very  promising  machine  is  the  invention  of  a  well- 
known  steelworks  engineer,  and  is  undoubtedly  a  valuable 
addition  to  the  plant  which  a  steelworks  engineer  has  avxilable 
foi  the  solution  of  what  is  a  very  difficult  problem. 

The  use  of  lifting  magnets  in  the  iron  and  steel  industry  is 
in  the  future  likely  to  be  considerably  extended,  and  it  is  a 
matter  for  congratulation  that  both  in  design,  construction  and 
specific  performance,  the  British  made  high-efficiency  magnet 
will  compare  with  any  other  magnet  in  the  world. 


The  Worries  of  the  Steel  Works  Electrical 

Engineer. 


BY    ONK    OF     THEM. 


AMID  the  welter  of  re-organisation  and  the  marshalling  of 
forces  to  meet  the  competition  with  which  we  are  threatened 
and  to  satisfy  the  urgent  demand  for  increased  output,  a 
survey  of  the  general  situation  in  so  far  as  it  al!ects  the  steel- 
works electrical  engineer  appears  to  reveal  one  shortcoming  of 
contemporary  British  initiative  and  enterprise  in  a  very 
startling  manner.  This  is  the  absence  of  all  eSort  towards 
uniformity  and  the  standardisation  of  everything  pertaining 
to  the  electrical  equipment  of  the  modern  steelworks.  The 
steel-maker  is  being  persuaded  to  embrace  electricity  more  and 
more  extensively,  but  the  movement  is  one  beset  with  diffi- 
culties and  problems  innumerable.  Unfortunately,  so  far  as 
the  electrical  manufacturer  is  concerned,  individualism  appears 
to  be  the  determining  factor  with  all  its  concomitant  de- 
ficiencies. It  may  be  a  satisfactory  tendency  to  the  producers 
of  electrical  equipment,  but  it  is  decidedly  hara.ssing  to  the 
electrical  engineer  inasmuch  as  it  is  tending  towards  be- 
wildering confusion.  The  limit  of  tolerance  is  being  rapidly 
approached,  even  if  it  has  not  already  been  reached,  and 
unless  reforms  in  tbojgbt  and  action  are  promptly  effected 
the  application  of  electricity  to  this  key  industry  is  likely  to 
sufier  pronounced  retardation,  when  it  should  receive  every 
encouragement  and  all  possible  stimulation. 

Why  is  no  attempt  being  made  to  secure  .some  semblance  of 


order  and  standardisation  in  regard  to  electricity  supply  ? 
Let  the  electrical  manufacturer  put  himself  in  the  place  of  the 
steel-works  electrical  engineer  and  he  will  quickly  realise  that 
the  eSective  resolution  of  this  issue  alone  renders  the  formation 
of  the  League  of  Nations  child's  play  in  comparison.  At  the 
moment  the  whole  gamut  of  systems  are  being  vigorously  ex- 
jjloited.  One  merely  pays  one's  money  and  makes  one's  choice. 
Consideration  of  this  problem  reveals  that  there  are  available 
direct  current,  alternating  current,  single-phase,  two-phase  and 
polyphase  sj^stenas — all  being  pressed  home  with  vigour. 

Nor  is  this  all.  If  one  decides  to  adojjt  direct  current, 
three  voltages  are  immediate^  proffered  for  selection,  namely 
110,  220  and  440  with  the  whole  range  of  intermediate  varia- 
tions. On  the  other  hand,  should  preference  for  alternating 
current  be  extended  then  the  outlook  becomes  a  thoiisand 
times  more  bewildering,  because  there  at  once  crops  up  the 
settlement  of  voltage  which  may  be  anything  up  to  3,000, 
plus  the  worries  incidental  to  the  decision  of  frequency. 

Is  it  impo.ssible  for  the  electrical  manufacturers  and  supply 
authorities  to  have  a  roimd-table  conference  to  decide  measures 
of  standardisation  ?  If  some  simple  arrangement  in  this  con- 
nection could  be  made  the  task  of  the  electrical  engineer  would 
be  very  materially  facilitated.  Incidentally,  one  might  then 
be  able  to  obtain  a  standardised  product  at  a  reasonable  price. 
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III  the  United  States  of  America  the  significance  of  thi?  issue 
appears  to  have  been  appreciated.  The  Iron  &  Steel  Electrical 
Engineers'  Association  have  attacked  it  in  grim  earnest  and 
apparentl}'  have  forced  a  defuiite  decision,  because  we  learn 
that  220  volts  direct  current  is  to  be  the  standard  steel  works 
supply  and  voltage  in  futiire. 

Then  how  about  mill-motors  ?  Have  we  grappled  with  this 
issue  with  the  determination  which  the  situation  demands  ? 
Why  was  it  necessary  during  the  war  for  British  firms  to  turn 
to  the  United  States'  manufacturers  for  equipment  for  the 
auxiliary  drives  in  our  steel  works  ?  Again,  do  the  home 
manufacturers  of  such  plant  realise  what  we  had  to  pay  for 
the  equipment  of  this  character  purchased  in  America  ?  We 
became  solely  dependent  upon  the  United  States  for  our  needs 
in  this  connection,  and,  so  far  as  prices  were  concerned,  we 
merely  had  to  pay  the  price  requested  with  the  best  grace 
we  could  muster. 

It  would  l>e  interesting  to  know  if  the  home  firms  are  really 
making  adequate  arrangements  to  build  such  machines  now 
that  the  war  is  over,  and  to  supply  them  at  a  severely  com- 
petitive figure,  or  are  the  Americans  to  be  permitted  to  main- 
tain their  hold  upon  this  market  ?  It  must  be  conceded  that 
one  or  two  British  firms  have  entered  the  manufacturing  lists 
and  their  efiorts  certainly  appear  to  be  full  of  promise.  Bat 
such  comjDetitive  mill  motors  will  be  regarded  with  decided 
misgiving  imless  the  facts  that  they  are  equal  in  every  way  to, 
and  quite  as  reliable  a.=,  the  American  product,  which  has 
proved  its  worth,  are  driven  home  in  the  most  convincing 
manner. 

One  cannot  refrain  from  wondering  why  some  of  our  manu- 
facturers, who  are  prepared  to  build  and  to  supply  mill  motors, 
do  not  emulate  the  jjractice  of  the  motor-car  industry  and 
submit  one  of  their  individual  motors  to  test  to  destruction. 
The  test  should  be  carried  out  by  some  unbiassed  organisation 
of  unassailable  standing,  and  the  results  should  be  published 
far  and  wide.  Such  action  would  do  mere  to  convince  the 
steel-works'  electrical  engineer  of  the  capability  of  the  British 
mill  motor  to  stand  up  to  its  work  than  interminable  academic 
assertion.     It  is  performance  which  telb. 

While  on  the  subject  of  miU  motors  there  is  another  issue 
connected  therewith,  equally  in  need  of  similar  defuiite  settle- 
ment. Cannot  the  manufacturers,  through  their  organisation, 
standardise  .such  incidental  yet  vital  factors  as  fixing  centres, 
half-couplings  and  revolutions  per  minute  ? 

Then  there  is  the  switch  and  control  gear.  These  factors 
are  equally  in  need  of  prompt  adjustment.  One  is  constrained 
to  ask  if  electrical  equipment  makers  are  fully  alive  to  the  fact 
that  a  ladle  crane,  which  may  cost  anything  up  to  £11,000, 
carrying  a  ladle  ot  steel  worth  £1,000,  may  be  jeopardised  by 
the  failure  of  the  electrical  equipment.  If  they  are  cognisant 
of  this  fact  one  would  like  to  know  why  they  render  the  opera- 
tion of  their  contactor  control  gear  dependent  upon  the  sound 
contact  of  an  interlocking  contact  comprising  a  small  copper 
disc  bearing  by  little  more  than  its  own  weight  upon  two  tiny 
posts.  Contactor  gear  is  absolutel_y  essential  to  the  efficient 
performance  of  steel  works  plant.  Yet  if  the  general  manager 
only  knew  what  flimsy  relays  and  devices  are  introduced  in 
contactor  circuits,  and  that  costly  plant  and  delicate  operations 
are  absolutely  dependent  thereon,  the  writer  ventures  to 
hazard  that  the  general  manager  would  never  sleejj  at  night. 

Resistances  suj^plied  to  steel  working  machinery  are  de- 
plorable. One  would  like  to  know  \vh\  they  are  not  made 
absolutely  unbreakable.  Surely  .such  is  not  beyond  attain- 
meut.  While  attacking  the  problem  of  durability  and  un- 
breakability,  efiorts  might  be  concentrated  upon  the  reduction 
of  dimensions  and  weight,  by  the  observance  of  more 
enlightened  and  scientific  methods  of  ventilation.  The  cab 
of  a  modern  charging  machine  is  a  source  of  endless  amusement 
to  the  progressive  well-trained  electrical  negineer.  To  the 
mind  of  the  writer  it  resembles  nothing  so  much  as  an  ex- 
cessively decorated  Christmas  tree — an  efiect  due  entirely  to 
the  bidk  of  the  resistances. 

The  writer  would  also  like  to  know  if  anyone  has  yet  seen  a 
really  satisfactory  main  switch.  I  mean  satisfactory  in  the 
steel  works  sense  and  to  the  service  which  such  utilisation 


entails.  Certainly  the  majority  of  those  which  have  come 
under  my  notice  are  flimsy  be3-ond  words.  They  are  utterly 
unreliable  and  after  a  few  months"  service  are  absolutely 
useless.  A  well-designed  reliable  and  durable  main-switch  is 
urgently  required,  and  this  is  a  phase  of  endeavour  upon  which 
inventive  and  designing  skill  might  very  profitably  be  expended. 

No  survey  of  the  deficiencies  incidental  to  modern  British 
electrical  equipment  designed  for  duty  in  the  steel  works  would 
be  complete  without  attention  being  drawii  to  wiring  and 
trolley  wires.  The  electrical  engineer  responsible  for  the 
operation,  maintenance  and  efficiency  of  the  electrical  equip- 
ment in  the  contemporary  steel  works  cannot  suppress  the 
thought  that  the  wiring  and  current  collecting  devices  on 
cranes  of  British  construction  are  seriously  at  fault.  With 
but  very  few  exceptions  cranes  which  have  come  before  the 
writer's  notice,  and  of  which  he  has  had  experience,  have  had 
to  be  re-wired  within  12  months  of  commencing  ser\'ice.  In 
some  cases  the  trolley  wires  and  collecting  shoes  have  also 
had  to  be  re-designed  to  supersede  those  already  installed 
because  the  latter  have  demonstrated  their  incapacity  to  stand 
up  to  their  work  or  to  give  the  desired  performance.  These 
items  are  of  far-reaching  significance,  and  yet  are  invariably 
neglected.  They  appear  to  be  regarded  as  after-thoughts  to 
be  considered  and  fulfilled  when  the  crane  has  been  built, 
whereas  they  should  really  be  considered  as  indispensable 
preliminaries,  demanding  as  much  care  in  design  and  pro- 
vision as  every  other  individual  part  of  the  plant. 

The  writer  has  not  ventured  to  point  out  these  defects  and 
shortcomings  incidental  to  British  efiort  to  equip  steel  works 
in  any  spirit  of  carping  criticism.  They  have  been  emphasised 
essentially  to  bring  home  to  the  British  manufacturer  the 
shortcomings  in  his  work,  which  possibly  have  never  previously 
been  appreciated  seriously,  with  a  view  to  their  elimination. 
Perfection  cannot  be  attained  unless  deficiencies  are  indicated 
and  actual  operation  alone  is  able  to  extend  constructive 
material  and  data  of  any  real  value.  One  has  only  to  recall 
what  British  fij-ms  have  achieved  in  connection  with  central 
station  and  railway  traction  apparatus,  which  is  second  to 
none  in  the  world,  to  realise  that  the  British  electrical  equip- 
ment manufacturer  is  capable  of  rising  to  the  occasion. 

The  probability  is  that  our  home  firms  have  not  yet  grasped 
the  fact  that  the  steel  industry  constitutes  one  of  the  most 
promising  and  remunerative  fields  for  the  acti\-ities  of  the 
electrical  equipment  manufacturer.  It  is  the  most  important 
and  progressive  industry  in  these  islands  to-day.  The 
foreigner  is  cognisant  of  this  circumstance  and  accordingly  is 
making  every  eSort  to  meet  the  needs  which  have  arisen.  The 
applications  of  electricity  to  the  steel  works  are  illimitable, 
and  it  must  not  be  forgotten  that,  at  the  moment,  considerable 
development,  expansion  and  improvement  are  being  displayed 
by  our  steel-makers  who  are  fully  alive  to  the  competition 
lying  ahead.  The  electrical  manufacturer  would  find  it  t«  be 
well  worth  his  while  to  devote  every  attention  to  the  problems 
incidental  to  the  issue,  and  to  spare  no  effort  to  provide  the 
steel  worlcs  with  the  precise  equipment  which  it  demands. 
Simplification  and  standardisation  constitute  the  true  solution 
to  the  issue,  and  the  firm  or  firms  which  attack  the  questions 
to  which  attention  has  been  drawn,  in  grim  earnest,  and  in 
compliance  w  ith  the  pecxiliar  and  highly  specialised  require- 
ments of  the  .steel  inda.«try,  will  not  fail  to  reap  a  rich  reward. 
If  this  wail  succeeds  in  consummating  this  end.  whicli  is  the  one 
the  writer  has  in  view,  it  will  not  have  been  voiced  in  vain. 


An  Electrically  Heated  Crucible  for  the  Squirting  of 
Metal. — A  recent  trench  patent  taken  out  in  the  name  of 
Mr.  R.  Huybrechts  describes  an  apparatus  for  use  in  pro- 
jecting molten  metal  through  a  narrow  aperture  by  the 
pressure  of  pre-heated  gas.  It  is  ot  great  importance  that  the 
gas  used  as  the  source  of  pressure  should  be  warm  lefore  it 
comes  in  contact  with  the  metal.  This  is  accomplished  by 
causing  it  to  jiass  through  an  insulated  chamber,  warmed  by 
the  passage  of  an  electric  current,  on  its  way  to  the  point 
where  pressure  is  applied. 
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Electricity   in    Steel 
Works. 

There  is  probably  no  field  in  which  there  is  greater  variety 
and  at  the  same  time  a  greater  number  of  difficult  problems 
to  be  solved  than  in  the  electrical  driving  of  steel  works. 
The  work  is  extremely  heavy  and  it  is  of  an  exacting  kind. 
Nevertheless,  electrical  applications  in  this  field  have  made 
rapid  progi-ess.  This  is  not  so  much  on  account  of  first 
cost,  but  rather  through  the  advantages  of  easy  control 
and  great  flexibility.  It  has  been  possible  to  do  things 
electrically  which  were  practically  impossible  by  the  older 
mechanical  means  of  belts  and  shafting  driven  by  steam 
plant. 

It  will  be  realised  how  severe  is  the  service  demanded 
when  it  is  stated  that  mill  motors  have  frequently  to  be 
reversed  10  to  15  times  per  minute  and,  notwithstanding 
this  fact,  that  the  powers  exerted  are  often  very  consider- 
able. It  is  essential,  therefore,  that  the  mill  motor  should 
be  a  very  robust  piece  of  machinery  ;  and  indeed  this 
remark  applies  to  steel  works  equipment  generally,  for 
an\'thing  in  the  shape  of  considerate  handling  is  not  to  be 
expected.  It  may  also  be  said  that  the  work  is  equally 
arduous  in  charging  machines,  which  have  taken  the  place 
of  so  much  labour  in  connection  with  furnaces,  and  on 
which  operations  are  carried  out  with  great  rapidity. 
Considering  the  capital  involved,  it  is  essential  that  the 
steel  works  .should  be  kept  running  without  anj-thing  in 
the  nature  of  a  breakdown.  Thus  it  is  of  prime  importance 
that  the  electrical  plant  should  be  reliable.  We  fear  that 
equipments  that  have  been  supplied  have  not  in  all  cases 
filled  this  requirement.  Indeed,  in  our  present  i.ssue,  in 
which  we  publish  a  number  of  articles  on  the  equipment  of 
iron  and  steel  works,  is  a  short  contribution  voicing  the 
complaint  of  the  steel  works'  electrical  engineer,  and  this 
is  briefly  to  the  effect  that  British  manufacturers  have 
not  always  taken  into  consideration  the  exacting  nature 
of  the  performance  and  the  desirability  for  absolute 
reliability.  We  hope  that  this  complaint  will  be  duly  noted 
and  that  there  will  be  no  need  for  its  repetition  in  any 
future  issue  we  may  publish  on  this  interesting  subject. 

One  of  the  most  rapid  developments  during  the  war  in 
connection  with  steel  works  has  been  the  adoption  of  elec- 
tric furnaces  much  beyond  what  was  expected  in  pre-war 
•days.  In  this  connection  it  must  be  remembered  that  war 
■conditions  were  very  special  conditions,  and  it  does  not 
necessarily  follow  that  the  electric  furnace  in  days  of  peace 
will  fulfill  the  requirements  so  easily  as  was  the  case  in  the 
years  of  war.  In  another  column  we  ])ublish  an  article  on 
this  subject  by  Mr.  J.  W.  Naylor,  who  has  the  advantage 
of  writing  with  the  knowledge  of  the  practical  user.  We 
commend  this  article  to  all  who  are  interested  in  this  par- 
ticular subject.  It  will  be  found  that  Mr.  Naylor  is 
distinctly  uncertain  whether  the  electric  furnace  will  fulfill 
its  expectations  in  the  years  to  come.  As  always  hap- 
pens in  such  cases  of  competitive  working,  competitive 
methods    of    steel    production    are   being  improved,   and 


any  comparisons  that  are  made  should  now  be  drawn 
between  electric  furnaces  and  the  improved  competitive 
methods. 

Although  the  electric  furnace  is  likely  to  maintain  its 
position  where  special  steels  of  a  more  or  less  expensive 
character  are  required,  this  will  not  be  so  easy  along  more 
ordinary  lines.  It  is  no  doubt  difficult  to  say  exactly  how 
far  we  may  expect  progress  to  be  made.  In  the  I'nited 
States  it  will  be  remembered  that  steel  rails  (which  are 
certainly  not  a  special  product)  are  produced  electrically 
of  a  superior  character  by  means  of  the  electric  furnace, 
and  this  was  done  before  the  war.  Quality  may  thus 
account  for  preference  if  it  is  not  too  costly. 

Whatever  developments  may  arise  it  may  certainly  be 
said  that  high  pric^  of  electrical  energy  in  furnace  working 
must  be  a  handicap.  During  the  last  year  or  two  the  cost 
of  electrical  energy  has  risen  heavily.  According  to  Mr. 
Naylor's  article,  electrical  energy  at  Sheffield  for  the 
smaller  furnaces  would  cost  about  Id.  per  kilowatt-hour. 
On  the  other  hand,  in  Rotherham,  which  is  close  by,  the 
cost  per  unit  is  stated  to  be  0-5d..  and  on  the  North-East 
Coast  0-.3d.  for  similar  service.  We  are  not  concerned 
particularly  with  the  exactness  of  these  figures.  The 
important  point  to  bear  in  mind  is  that  if  such  applications 
are  to  continue  it  is  essential  that  the  cost  of  electrical 
energy  should  be  low.  Not  merely  has  the  cost  of  electric 
power  risen,  but  that  of  other  materials  required  in  furnace 
working  are  also  much  more  costly  than  before  the  war. 
On  the  question  generally  it  may  be  said  that  the  future 
of  the  electric  furnace  probably  depends  upon  the  elimina- 
tion of  certain  difficulties  and  on  improvement  in  design, 
and  that  in  the  working  out  of  these  problems  the  combined 
efforts  of  the  furnace  designer,  the  electrical  engineer,  the 
chemist  and  the  steel  maker  are  essential. 


Reviews. 


French  Technical  Words  and'Phraaes.    By  John  Topham.    (Lon- 

tliin  :  E.  Marlborough  &  Company.)  Pp.  .318.  Price  5s.  net. 
The  third  edition  of  this  booklet  has  been  revised,  and 
many  new  terms  introduced.  It  contains  both  English-French 
and  French-English  sections,  and  the  user  will  find  in  it  many 
special  and  technical  terms  which  would  certainly  not  be 
found  in  the  ordinary  dictionary.  In  particular  it  will  jwove 
very  usefid  to  the  engineer,  scientist  or  technical  man,  while 
naturally  it  cannot  be  expected  to  contain  a  complete  glossary 
for  any  particular  industry.  In  the  Appendix  are  a  series  of 
tables  relating  to  money,  weights  and  measures,  numberS; 
sizes  of  paper,  &c. 

The  Theoretical  Principles  of  wireless  Telegraphv.    4th  edition 

(l.nulnii:     ■■The  ,\cfoutlt,uit.')      IV-  ■"'■').      Is.  n,-t. 

We  have  received  a  copy  of  a  jjublication  under  the  above' 
title  by  "  I.  R.,"  which  purports  to  be  issued  by  the  "Whizz 
Publishing  Company."  We  understand  that  it  is  a  revision 
of  a  skit  on  the  typical  wireless  text  book,  and  was  prepared 
by  the  author,  while  in  the  Royal  Engineers.  Four  editions 
have  been  printed  within  a  year.  The  humour  has  thus  been 
well  received,  and  some  of  the  items,  such  as  the  hits  at  the 
jiresentation  of  simple  and  more  complex  forniulie,  and  the 
imitations  of  the  somewhat  obvious  or  unintelligible  which 
alternate  in  some  te.\t  books,  are  amusing..  It  may  be  because 
we  are  getting  old,  but  some  of  the  other  jests  (such  as  the  con- 
fusion of  "  currant  "  and  "  current  ")  struck  us  as  rather 
threadbare  ;  others  would  clearly  only  be  fully  appreciated  by 
those  who  have  been  engaged  in  the  wireless  service.  Some  of 
the  fake  advertisements  at  the  end,  notably  the  mind-training 
notice  of  '"  The  Brayne  Wave  Company,. Ltd.,."  are  ingenious. 
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Overhead  Electric  Cranes  in  Steelworks. 

'  By  JAMES   SMITH,  M.I.Mech.E. 

Siimmanj. — The  author  deals  with  the  application  of  various  types  of  crane  in  steelworks.    These  include  overhead  travelling  cranes, 
lifting  magnets,  and  various  kinds  of  charging  machines. 


IN  view  of  the  necessity  for  increased  production  and 
economy  of  labour,  craneage  and  handling  facilities  in  the 
steelworks  are  becoming  more  and  more  important,  almost 
daily.  The  diflerent  types  of  crane  adapted  for  this  or  that 
special  service  throughout  the  works  constantly  becomes 
more  diverse,  and  the  subject  of  this  article  must  necessarily 
compress  into  a  comparatively  small  space  a  description  which 
covers  a  very  wide  range  of  apparatus. 

The  best  way  to  get  a  comprehensive  view  of  the  various 
types  of  apparatus  now  comprised  under  the  heading  of  cranes 
will  be  to  divide  our  subject  into  two  sections.  One  section 
dealing  with  ordinary  cranes  of  the  overhead  pattern,  and  one 
section  dealing  with  charging  machines. 

If  we  describe  an  overhead  crane  as  being  provided  with  the 


for  which  these  are  required  in  steelworks,  and  the  differences 
in  design  which  have  been  made  in  order  to  meet  each  service. 

Perhaps  the  greatest  extension  in  the  use  of  the  electrie 
overhead  crane  in  steelworks  of  later  years  is  due  to  the 
increasing  use  of  electro  magnets.  For  this  service  the 
overhead  crane  is  particularly  adapted,  and  cranes  for  this 
service  may  now  be  seen  in  almost  all  modern  steelworks,  for 
the  p\irpose  of  handling  the  scrap  from  the  wagon  and  handling 
the  pig  and  scrap  iron  into  the  charging  boxes  for  feeding  the 
open-hearth  furnaces.  These  cranes  generally  work  in  the 
open  yard  ;  as  scrap-yards  are  seldom  roofed  over.  As  a  general 
rule,  these  magnet  cranes  fill  the  boxes  standing  on  a  pro- 
jection of  the  open -hearth  plant,  from  which  position  they 
can  be  reached  by  the  charging  bar  and  picked  up  so  that  the 


Fu;.  \, — Special  Guided  Form  of  Si-'rai'iianiii.is 


usual  hoisting  ropes  loosely  suspended,  and  carrying  the  hook 
or  hooks  ;  and  a  charging  machine  as  a  form  of  crane,  but 
having  no  loose  suspension  (in  other  words,  being  rigid  through- 
out), we  shall  have  a  definition  which  will  serve  for  the  classifi- 
cation of  the  two  types  in  a  general  way.  This  jjossibly  allows 
some  overlapping,  as  for  instance,  in  the  case  of  certain  stock- 
yard and  guided  ladle  cranes,  but  it  will  serve  as  regards 
following  the  subject  generally. 

I.  Overhead  Electeic  Tr.wellinc!  Cranes. 
The  general  features  of  electrically-driven  overhead  travellers 
are  far  too  well-biown  to  need  a  detailed  description  here,  and 
we  shall  content  ourselves  with  a  general  survey  of  the  services 


contents  may  be  charged  and  the  empty  box  replaced  for 
filling  again,  with  a  minimum  of  handling. 

A  form  of  magnet  crane  which,  however,  might  be  considered 
as  a  t\  pe  of  charging  machine  aKso,  on  account  of  the  fact  that 
the  lift  is  gtiided,  is  shown  in  Fig.  1.  This  crane  or  machine 
is  cquip])ed  with  two  independent  hoists,  each  one  guided  and 
operated  from  the  same  trolle\ .  Of  these  hoists,  one  is  for 
handling  the  magnet  itself  and  filling  the  charging  boxes  from 
the  scrap  and  pig  in  the  yard,  and  the  other  hoist  is  for  the 
purpose  of  lifting  the  bo.xes  three  at  a  time  from  the  ground 
level  up  on  to  the  charging  stage. 

Several  of  these  cranes  have  b^en  built  for  modem  stock 
yards,  some  of  them  with  an  arrangement  by  means  of  which 
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the  hoists  can  be  run  in  between  the  chimneys  of  the  oi^en- 
hearth  furnaces  to  load  the  boxes  at  the  back  of  the  platform. 
The  best  arrangement  however,  is  to  place  all  chimneys  at  the 
back  of  the  stock  yard,  and  have  the  charging  boxes  placed 
actually  beneath  the  span  of  the  crane  itself. 

Steelworks  are  usually  laid  out  with  the  tracks  of  the  various 
cranes  running  in  parallel  lines,  but  of  recent  years  it  has 


Fig.  2. — Ladle  Cr.^se  with  Independent  Auxiliary  Tbollev 


become  the  practice  in  several  large  American  steelworks  to 
have  one  track  crossing  all  the  others  at  a  greater  height, 
upon  which  a  crane  of  suitable  capacity  is  arranged,  so  that 
any  of  the  other  cranes  may  be  brought  beneath  it  for  repairs. 
This  IS  generally  called  a  "  Transejjt  "  crane,  and  with  very 
little  extra  expense  the  buildings  can  be  usually  adapted  for 
its  accommodation.  Of  course,  it  is  not  so  easy  to  make  an 
arrangement  of  this  kind  in  an  existing  works,  but  many  of 
the  new  works  can  have  the  extension  installed,  and  if  will 
generally  prove  a  great  advantage.  ^ 

Not  infrequently  the  open-hearth  charging  machine,  if  of 
the  overhead  pattern,  is  equipped  with  a  loo.se  suspension 
hoist  or  trolley  at  one  end  of;|the  girders 
for  carrying  out  repair  work  to  the 
furnaces.  Thi.s  is  a  good  arrangement, 
but  special  provision  has  to  be  made  to 
see  that  the  machinery  of  the  trolley  is 
well  protected  from  the  heat  of  the 
furnaces,  because  the  trolley  has  to 
stand  at  one  end  of  the  girders,  u.sually 
over  the  furnaces,  ard  not  being 
frequently  used,  it  very  often  happens 
that  the  lubricating  oil  is  dried  up  and 
the  gear  covered  w.th  dust  by  the  time 
the  hoist  is  put  into  use. 

Passing  to  the  next  service,  we  come 
to  the  pit  side.  Here  cranes  of  the 
loose-suspension  type  are  required  for 
various  work,  .such  as  handling  the  ingot 
moulds  in  the  casting  pits,  clearing  away 
the  slag,  and  sometimes  for  stripping 
the  moulds  from  the  ingots,  although 
special  machines  for  this  service  are 
recommended. 


In  the  same  bay  is  generally  arranged  the  main  casting  crane, 
and  when  hot  metal  is  charged  into  the  furnaces  it  is  usually 
charged  from  the  tapping  side  by  means  of  ladle  cranes  which 
pick  up  the  incoming  ladles  with  the  molten  iron,  and  serve 
the  furnace  by  means  of  filling  spouts  attached  to  that  side. 

This  practice  of  charging  hot  metal  is  now  becoming  very 
much  more  common  where  there  are  blast  furnaces  attached 
to  the  steelworks,  and  it  is  not  always  done 
from  the  tapping  side,  but  occasionally  from 
the  platform  or  charging  side,  in  which  case 
it  is  usaal  to  arrange  the  charging  machines 
of  the  grovmd  type,  and  have  the  ladle  crane 
passing  over  them  so  that  the  two  work  in- 
dependently. 

In  all  cases  of  ladle  cranes,  the  great  point 
to  be  aimed  at  in  the  design  is  sub.^tantial 
construction  and  security  from  breakdown, 
so  that  the  hot  metal  may  be  handled 
without  danger  to  life,  and  the  risk  of  hav- 
ing the  cranes  fail  whilst  the  ladle  is  in  the 
slings,  in  which  case,  of  course,  there  would 
be  a  risk  of  the  metal  soHdifying  in  the  ladle 
and  causing  loss. 

It  must  be  borne  in  mind  that  cranes  for 
this  service,  and  indeed  for  general  service 
throughout  the  steelworks,  have  to  work 
practically  night  and  day  throughout  the 
year,  and  that  any  failure  may  cause  inter- 
ruption to  the  working  of  the  process  of  mak- 
ing steel  and  thereby  considerable  loss  as 
well  as  interference  with  the  rmiformity  of 
the  output  in  quality.  Accordingly  every 
precaution  has  to  be  taken  to  en.sure  reli- 
ability in  working,  and  also  that  any  parts 
subject  to  wear  shall  have  a  reasonably  long 
life  and  give  ample  indication  of  usage  before 
needing  actual  replacement. 

It  is  usual  in  all  ladle  cranes  to  arrange 
the  ropes  for  the  suspension  of  the  ladle 
on  the  outside  of  the  main  girders,  and 
to  have  these  ropes  reeved  in  separate  series,  so  that  if  one 
rope  gave  out;  the  ladle  would  be  held  securely  suspended  until 
such  time  as  it  could  be  lowered  away  and  another  rope  put 
on  in  place  of  the  damaged  one.  Elaborate  jjrecautions  are 
taken  to  secure  this  in  practice,  and  they  are  so  successful  that 
one  seldom  hears  of  an  accident  due  to  the  dropping  of  a  ladle 
of  molten  metal. 

Apart  from  the  proportions  of  gearing  and  other  elementary 
details  which  require  extreme  care  in  the  design  of  such 
important  cranes  as  ladle  cranes,  one  of  the  principal  features 
in  design  is  that  of  the  brakes  for  lowering  the  load. 

A  common  system  is  to  employ  the  "  Weston  "  or  load- 


Fio.  .3. — Main  Tu  ju.ky  uf  I.W-Tdn  I.adle  Cka.ne. 
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brake  on  the  second  motion  shaft,  and  a  solenoid  brake  on  the 
motor  shaft.  Recent  developments  however,  tend  to  the 
employment  of  potentiometer  control  for  lowering  the  load 
wherever  direct  current  is  installed.  By  means  of  this 
system,  which  is  a  development  of  the  old  dynamic  system  of 
braking,  it  is  possible  to  get  absolute  security  with  a  graduated 
speed  of  lowering  imobtainable  by  other  means. 


XTMotor  15H.R54.0R.PM: 
\^et\ingMotor4i.HP  ~eoRPM. 


contents  of  the  ladle,  the  driver  depresses  his  foot  pedal,  and 
the  safety  shutter  immediately  flies  up  into  position  to  shield 
the  operator  from  the  sparks. 

At  the  height  at  which  the  operator  is  situated  there  is 
generally  plenty  of  time  for  him  to  bring  the  safety  shutter 
into  operation,  and  thereby  exclude  the  hot  metal  from  his 
cabin,  which  otherwise  would  splash  in,  possiblv  burning  the 


Fio.  4. — g-Tos  Bae  Bakk  Magnet  Craxe  with  Gdided  Hoist  and  SLEwrsG  JIotiox. 


Examples  of  a  typical  form  of  ladle  crane  and  arrangement  of 
trolley  are  shown  in  Figs.  2  and  3. 

We  should  not  leave  this  type  without  a  description  of  a  new 
feature  which  has  been  recently  added.  This  consists  of  a 
safety  shield  iu  front  of  the  driver.  This  shield  is  in  the  nature 
of  a  shutter  which  normally  rests  in  a  position  below  the 


operator  and  setting  the  cabin  on  fire  or  doing  other  damage  to 
delicate  mechanism. 

We  may  pass  over  the  ordinary  form  of  overhead  crane 
adapted  for  general  utility  service  throughout  the  works, 
leaving  till  later  some  mention  of  the  improvements  which 
have  been  incorporated  in  overhead  cranes  as  a  rule,  and  pass 


j-iG.  5. 7.T0N  Electric  Underhu.ng  Jib  Crane  Equipped  with  Liftino  Magnet. 


operator's  line  of  sight,  and  is  supported  by  pulleys  and 
balanced  by  weights,  which  are  sufficiently  heavy  to  raise  the 
shutter  quickly  when  necessary.  The  shutter  is  prevented  from 
rismg  by  a  foot-pedal  and  bolt,  which  in  the  course  of  ordinary 
working  secures  the  shutter  iu  the  lower  position.  Should  an 
accident  happen,  as  for  instance,  the  splashing  over  of  the 


now  to  the  consideration  of  finished -product  i^ranes.  These 
may  bo  in  the  nature  of  magnet  cranes  lifting  the  finished 
products  into  the  trucks  for  operating  over  the  bar  bank,  or 
they  may  be  fitted  with  a  lifting  beam  and  engaging  hooks  for 
raising  the  hot  material  and  placing  it  in  a  position  for  cooling. 
They  are  generally  of  long  span   and  have  more  than  a  single 
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suspension  of  hoisting  rojies  so  as  to  engage  opposite  ends  of  a 
traverse  beam  upon  which  the  magiiets  or  engaging  hooks  are 
fixed. 

It  frequently  happens  that  such  cranes  have  to  work  in  the 
open,  in  which  case  they  are  enclosed  as  regards  the  gear 
and  operator's  cabin.     Cranes  for  this  ser\nce  are  generally 


in  this  coiintry.  The  object,  ot  course,  is  to  serve  the  full 
width  of  the  building  along  the  whole  length  of  same,  and  as 
such  a  building  must  necessarily  be  kept  clear  of  columns  to 
secure  efficient  working,  it  will  be  seen  that  nothing  less  in 
simn  could  well  be  arranged. 

Such  cranes  have  to  stand  by  for  a  variety  of  services.    Not 


arranged  to  be  fairlv  rapid  in  operation,  so  as  to  clear  away  the     only  must  the  rolls  be  changed  from  time  to  time  at  the  miU,. 


Fig.  6. — Xew  Form  of  Totally  Enclosed  Tkulley  fok  Overhead 
Craxe. 


-jE.v'CLO.-jED    Tl'PE   TROLLEV    WITH    COVERS    REMOVED    FROM 

Hoisting  Gear. 


rolled  material  and  avoid  coujestion  at  the  outgoing  side  of 
the  mill.  In  certain  instances  these  cranes  depart  from  the 
principal  of  loose  .suspension  and  are  fitted  with  rigid  suspension, 
so  that  the  finished  products  may  be  slewed  round  for  loading 
into  trucks  at  right  angles  to  the  position  in  which  they  leave 
the  mill.     An  example  of  this  kind  is  shown  in  Fig.  4. 


but  occasionally  one  complete  housing  has  to  be  lifted  or  a 
section  of  the  roUer  track  taken  uj)  in  order  to  facilitate  quick 
renewal  and  to  keep  the  mill  standing  idle  as  little  as  possible 
consequent  upon  a  breakdown  or  change  in  the  work  to_be 
undertaken . 

The  old  practice  was  to  have  a  slow  crane  for  occasional 


Fio.  8.— OvEi'.iiEAii  .Slkui-nc  Type  of  Open  Hearth  Charging  Machixe. 


S 


Cranes  for  serving  the  mills  sometimes  depart  very  con- 
siderably from  the  ordinary  form,  because  of  the  conditions 
to  be  met  with  in  the  mill  buildings. 

Quite  recently  cranes  of  50  tons  capacity  and  of  spans  up 
to  120  ft.  have  been  designed  and  built  for  service  over  the 
mill,  and  are,  perhaps,  the  heaviest  long  span  cranes  in  existence 


service  only  over  the  mill,  but  later  practice  is  for  the  installa- 
tion of  higher  speed  cranes,  wliich  can  take  on  any  general 
service  which  may  occur.  Some  .steel  makers  consider  the 
capital  expense  involved  in  the  installation  of  high-speed  and 
high-capacity  overhead  electric  cranes  over  the  mills  to  out- 
weigh the  advantages,  but  the  reverse  is  proved  to  be  the  better 
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policy,  in  these  days  ef  high  out|)iit  and  iL'duction  of  labour 
costs. 

Fig.  .5  shows  a  type  of  crane  which  is  becoming  more  popular 
in  steelworks  of  recent  years,  owing  to  the  fact  that  it  can  save 
changes  in  handling  from  one  bay  to  another.  This  is  known  as 
the  underhung  jib  type  electric  overhead  travelling  crane. 


9. — High  Orou^jd  or  Pl.^tform  Type  Open  Hearth  Charging  Machine. 
NoN-si.EwiNG  Pattern. 


li^We  now  come  to  the  consideration  of  the  more  ordinary 
forms  of  electric  overhead  travelling  cranes.  Considerable 
improvement  has  recently  been  made  in  connection  with  the 
detail  of  these.  Figs.  6  and  7  show  a  modern  style  of  trolley, 
especially-adapted  for  the  lighter  services,  that  is  to  say,  from 
2i  to  1.5-tons  capacity.  The  special  features  are  the  total- 
enclosure  of  all  gear,  one  side  of  the  trolley  forming  a  gear  case 
within  itself,  provision  being  made 
from  the  outside  for  adjustment  of 
brakes  and  other  wearing  parts. 
This  enclosing  of  the  train  of  gears 
along  one  side  of  the  trolley  permits 
of  both  wheel  and  pinion  being 
arranged  in  pairs  between  bearings, 
so  that  there  are  no  overhung 
wheels  ;  and  the  bearings,  being 
close  together,  can  be  bored  through 
in  one  operation,  thus  ensuring  per- 
fect alignability  from  the  start.  This 
permits  the  design  of  the  gear  to 
follow  along  better  practice,  em- 
ploying somewhat  smaller  pitches 
and  wider  faces,  since  a  jjerfect 
contact  along  the  whole  of  the  pitch 
line  of  each  pair  of  wheels  can  be 
ensured. 

All  materials  are  flexible.  In  the 
old  design,  with  the  shaft  running 
right  across  the  trolley,  it  was  im- 
po.ssible  to  ensure  a  perfect  line  of 
contact  between  the  wheel  and 
pinion  for  all  conditions  of  loading. 
If  the  gear  was  originally  lined  up 
true  before  the  load  was  aj^plied  to 
the  trolley,  then  when  the  full  load 
was  on,  the  relative  position  of  the 
bearings  would  alter  so  that  under 
full  load  conditions  the  teeth  would 
probably  be  bearing  harder  on  one 
corner  than  on  the  other. 

For  this  reason  engineers  have,  in  the  past,  determined 
certain  proportions  between  pitch  and  width  of  face  which 
«ould  not  be  departed  from  with  security.  In  the  new  form  of 
gearing,  however,  with  bearings  perfectly  in  line>any  flexibility 


would  be  taken  up  by  the  gear  case  as  a  whole,  so  that  both 
wheel  and  pinion  would  move  together  and  without  altering 
the  contact  along  the  pitch  line. 

The  advantage  of  somewhat  finer  pitches  and  increased  face 
widthof  tooth  are  apparent.  Thepr&s.sureperinchof  pitchline 
is  greatly  reduced,  providing  a  stronger  gear  and  also  a  very 
much  extended  length  of  life,  since  the 
width  of  the  gear  determines  the  life  of 
the  same  as  well  as  the  actual  strength. 

Overhead  cranes,  especially  in  steel- 
works, have  invariably  to  work  close 
under  roof  principals  and  in  positions 
where  all  the  dust  accumulates  and  is 
shaken  down  into  the  gearing.  It  is 
therefore  a  very  great  advantage  to  have 
all  the  gears  enclosed,  apart  altogether 
from  the  question  of  alignability  of 
gearing. 

Ample  provision  is  made  everywhere 
for  inspection  of  the  gears  during  work, 
and  for  removal  ot  the  enclosing  covers 
whenever  it  is  necessary  to  get  out  a  pair 
of  wheels  for  renewal. 

These  crane  troUeys  have  been  stan- 
dardised especially  for  the  arduous  service 
met  with  in  steelworks,  and  if  all  the 
advantages  ofiered  were  fully  appreciated 
to-day  there  is  little  doubt  that  no  other 
form  of  crane  gearing  would  be  accepted 
by  the  up-to-date  works. 
With  reference^ to  the  improvements  recently  effected  in 
electrical  equipment  for  overhead  cranes,  perhaps  the  most 
remarkable  advance  is  in  the  direction  of  d\"naniic  braking 
on  the  hoisting  motor.  On  all  the  best  cranes  for  work's 
service,  the  potentiometer  form  of  braking,  as  it  is  called,  is 
found.  This  consists  of  the  arrangement  of  a  diverter  resist- 
ance, admitting"a  portion  of  line  current  infparallel  with  the 


LowOruiinuor  l'i.ATi''(iKm Type  Open  H  earth ('har(iing.M.m'hine.  Non-Slewing  Pattern. 


armature  when  lowering,  and  thus  avoiding  the  necessity  of 
building  uj)  the  field  when  lowering  the  load  under  gra^'it.^  , 
and  nmning  the  motor  as  a  dmamo. 

Other  improvements  are  in  connection  with  the  fuse  board. 
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It  is  more  generally  accepted  practice  now  in  steelworks 
service  to  do  away  with  the  ordinary  knife  switch  and  fuses,  and 
install  in  place  thereof  a  pair  of  contactor-breakers  and  inter- 
locking connections  for  all  controllers,  so  that  it  is  impossible 
to  reset  the  breakers  whilst  anv  of  the  controller  handles  are  in 


rapidly  developed,  and  to-day  it  may  be  said  that  there  arfc 
very  few  furnaces  in  which  the  charge  cannot  be  efficiently 
handled  by  mechanical  means. 

There  is,  perhaps,  no  branch  of  industry  in  which  mechanical 
handling  is   more  welcomed   by  all   parties,  since  the  work 


Fig.  11. — Overhead  Slewing  Charger  for  Horizontal  Reheating  Furnaces.     Peel-Grip  Pattern. 


the  closed'position.  In  the  event  of  an  overload,  the  contactor 
breaker  comes  out  and  remains  out  until  all  handles  are  brought 
to  the  "  off  "  position,  when  it  immediately  resets  itself. 

An  additional  security  device  is  provided  by  a  push  button, 
which  can  bring  out  the  breakers  at  any  moment'.by  completing 
a  circuit  operating  the  shunt  coils.     This  safety  switch  is 
usually  attached  to  the  top  of  one  of  the  con- 
trollers, so  that  the  operator  can  put  his  finger 
upon  it  immediately  in  the  case  of  accident 
or  danger. 

II.  Charging  MACiiixEEY. 

It  is  only  a  few  years  ago  that  charging 
machines  were  adopted  in  steelworks,  and 
the  large  number  in  use  to-day  marks  one 
of  the  most  considerable  advances  in  steel- 
works practice. 

Many  years  ago  itXwas  thought  im- 
possible to  charge  the  open  hearth  and 
reheating  furnaces,  except  by  hand  appar- 
atus, whilst  the  soaking  pits  were  served 
generally  by  ordinary  electric  overhead 
cranes,  a  man  standing  upon  the  ground 
to  guide  the  dogs  into^the  pit  and  fix  them 

on  the  ingots.    

itf  To-day  all  this  is  changed.  Due  to  the 
genius  of  an  Americanjengineer,  Mr.  S.  T. 
WeUman,  the  problem^  of  charging  open- 
hearth  furnaces  mechanically  was  .sr)lved, 
and  it  very  soon  became  apparent  that  the 
charging  of  the  reheating  furnaces  was  a 
comparatively  simple  matter.  Accord- 
ingly a  suitable  type  of  charging  machine 
for    each    particular    kind   of    furnace   was 


devolving  upon  hand  labour  where  machines  are  not  in  use  is 
of  the  most  arduous  and  exacting  description,  due  to  the  heavy 
labour  and  the  excessive  heat  in  which  the  men  have  to  work. 

Taking  first  the  case  of  the  open-hearth  furnaces,  it  is  pretty 
generally  known  that  the  work  of  charging  all  cold  material 
is  done  from  a  platform  arranged  slightly  below  the  level  of  the 


Fio.  12. Overhead  Slewing  Type  Reheating  Furnace-Charging  Machine  with 

HoBiz  iNTAL  iinyi  AND  Side  Grips. 
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foreplate  or  bottom  sill  of  the  door  of  the  furnace.  Originally 
as  the  men  approached  the  furnace  with  a  piece  of  pig  or  scrap  to 
be  charged,  this  was  placed  upon  a  peel  ;  the  door  was  then 
raised,  and  the  peel  slid  into  the  furnace  and  turned  over  to 
drop  the  piece  of  material  into  the  hearth  of  the  furnace. 

The  method  to-day  is  as  follows  :  By  means  of  electro- 
magnets described  in  the  previous  pai-t  of  this  article,  the 
necessary  material  to   be  charged  is  put  into  a  steel   box. 


Fiti.  13. — Ground  or  Pl.\tform  Type  Slab  Charging  Machine 
WITH  End  Grips. 

approximately  6  ft.  long  by  2  ft.  wide.  This  steel  box  has  a 
cast  fitting  at  one  end,  suitable  for  engaging  with  the  ram  of 
the  charging  machine.  When  the  boxes  are  filled  with  the 
necessary  material  required  for  the  furnace,  the  fimction  of 
the  charging  machine  is  to  pick  them  up  one  at  a  time,  introduce 
them  into  the  furnace  and  turn  them  over  in  such  a  way  as  to 
distribute  the  material  on  the  hearth  in  a  convenient  manner 


Fig.  14. 


-Vertical  Ingot-Charging  Machink  for  Serving  the 
So.AKiNG  Pits. 


or  melting.     The  machine  then  withdraws  the  steel  box,  set- 
ting it  down  in  position  for  refilling. 

A  charging  machine  for  this  purpose  may  either  be  on  the 
overhead  principle,  running  on  gantries  similar  to  those  for 


sujiporting  an  overhead  crane, or  it  maybe  of  the  ground  type, 
running  on  rails  supported  upon  the  |)latforni  itself.  In  either 
case  the  machines  may  be  of  the  slewing  pattern,  capable  of 
picking  up  the  box  at  the  rear  of  the  platform  and  slewing  it  to 
the  front  for  charging  into  the  furnace,  or  they  may  be  of  the 
non-slewing  pattern ,  in  which  case  the  boxe.s  have  to  be  brought 
up  on  bogies  between  the  charging  machine  and  the  furnace 
itself. 

An  example  of  the  overhead  slewing  form  of  charging 
machine  is  shown  in  Fig.  8. 

An  example  of  the  platform  or  gromid  tvpe  machine  is 
shown  in  Fig.  9. 

It  may  be  remarked,  however,  that  Fig.  1.3.  is  of  what  is 
known  as  the  high-groimd  type,  which  takes  up  less  platform 
space.  •• 

A  non -slewing  machine  of  the  low-ground  type  is  shown  in 
Fig.  10.  This,  whilst  not  so  economical  in  width  of  platform 
cuts  down  the  head  room,  so  that  where  a  hot-metal  crane  is 
used  on  the  charging  side  of  the  furnace  it  is  possible  for  the 
crane  to  pass  more  easily  over  the  charger. 

In  all  the  open-hearth  charging  machines  shown ,  the  principle 
of  elevating  the  b.ir  and  the  box  is  the  same,  namely,  by  means 


Fig.  15 — Comuin'ed  Ingot  .Striiting  ani> 


M-' 


of  cranks  and  connecting  rods  attached  to  the  rear  end  of  the 
charging  arm,  so  that  the  latter  oscillates  in  its  bearings  and 
gives  a  sufficient  lift  to  the  head  of  the  bar  to  raise  one  box 
clear  of  the  next  one  on  the  bogie. 

The  bar  is  bored  throughout  its  length  for  the  locking  rod 
which  attaches  the  box  to  the  charging  arm,  and  the  whole 
bar  is  rotatable  about  its  own  a.xis,  so  as  to  turn  theboxover 
in  the  furnace  and  empty  the  contents. 

Coming  now  to  other  forms  of  charging  machines,  these  may 
be  divided  generally  into  chargers  for  ser\nng  horizontal 
furnaces  and  vertical  furnaces,  or  soaking  pits.  Examples 
of  the  horizontal  form  of  charger  are  shown  in  Figs.  11  and  12. 

These  machines  usually  have  motions  of  long  travelling, 
cross  traversing,  hoist, slewingaud  gripping  motions,  all  driven 
by  separate  motors. 

Slab  ciiargers  for  horizontal  furnaces  are  not  always  of  the 
overhead  pattern,  however,  and  Fig.  13  is  an  illustration  of  one 
running  upon  the  platform  or  ficor  of  the  shop,  similar  to  the 
ground  type  open -hearth  charging  machine.  But,  as  a  rule,  it  is 
better  for  machines  of  this  type  (that  is,  for  serving  reheating 
furnaces)  tc  be  arranged  on  overhead  gantries  where  possible. 
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An  important  item  in  the  design  of  these  machines  is  the 
gripping  gear.  In  fact,  in  all  ty])es  of  slab,  bloom  or  billet 
charging  machines,  the  gripping  nioehanism  has  to  be  most 
carefully  proportioned,  so  as  to  be  able  to  handle  both  cold  and 
hot  material  without  the  slightest  risk  of  the  piece  slipping 
out  of  the  dogs.  For  this  reason  a  very  ingenious  detail  is 
fitted  on  the  horizontal  bars  of  charging  machines,  such  as 
those  shown  above.  The  head  of  the  bar  is  arranged  separately 
from  the  fixed  portion  and  tuins  upon  a  wrist  pin.  so  that  when 


which  is  drawn  Tii)wards  and  slung  to  one  side,  and  the  tongs  are 
vertically  oV(>r  the  entrance  of  the  furnace  without  further 
movement  of  the  charging  machine. 

Another  form  of  soaking  pit  charger  is  the  combined  machine, 
that  is  to  say,  combined  with  strippin  g  gear,  so  that  the  machine 
is  used  for  strijjping  the  ingots  from  their  moidds  and  after- 
wards taking  them  to  the  soaking  pit.  (See  Fig.  15.)  A 
machine  of  this  kind  is  necessarily  of  a  very  heavy  construc- 
tion, since  it  is  necessary  to  put  a  pressure  of  upwards  of 


Fifi.  16. — Special  Charger  and  Manipulator  yoR  Wheel  Blanks.     Overhead  Type. 


the  load  is  lifted  there  is  a  tendency  for  the  head  of  the  bar. to 
rotate  in  the  downward  direction  and  i^ut  an  additional  pull 
into  the  tightening  rod  operating  the  dogs,  this  pull,  of  course, 
being  in  ])ro portion  to  the  weight  of  the  piece  hfted,  and  there- 
fore automatically  in  proportion  with  the  required  pressure 
for  holding  the  piece  .safely  between  the  tongs. 

A  form  of  vertical  charging  machine,  or  ingot  charger,  for 
serving  the  .soaking  pits  is  shown  in  Fig.  14.  Here  it  will  be 
seen  that  a  vertical  mast,  carrying  dogs  at  its  lower  extremity, 


100-tons  on  the  head  of  most  ingots  in  order  to  remove-them 
from  their  moulds  after  the  Utter  has  been  in  operation  for 
.some  time.  •  t  1 

Other  special  forms  of  ingot  chargers  are  illustrated  in 
Figs.  16  and  17.  Fig.  16  shows  a  special  machine  for 
manipulating  wheel  blanks.  This  machine  has  all  the  motions 
as  on  other  reheating  chargers,  and  in  addition  a  rotating  bar 
for  lilacing  the  blanks  under  the  press.  Fig.  17  is  a  similar 
machine  arranged  to  run  on  the  ground. 


f  lo.  17. — Wheel  Blank  Charoer  and  Manipulator.     Ground  or  Pl.atfokm  Type. 


is  arranged  to  .slide  and  to  turn  within  guides,  ,so  that  the  ingot 
may  be  lifted  from  the  pit  or  furnace,  .slewed  round  and  made 
to  travel  to  its  position  in  the  mill  chair. 

Some  of  these  machines  are  fitted  with  a  lid-lilting  hoist, 
so  arranged  that  when  the  machine  is  over  the  soaking  pit, 
the  lifting  mechanism  is  in  engagement  with  the  lid  of  the  pit. 


The  above  description  furnishes  only  a  sunmiary  of  the 
principle  types  of  machines,  of  which  there  are  many  varia- 
tions to  suit  i)articular  circumstances.  It  is  impossible  to 
give  space  here  for  the  mention  and  illustration  of  anything 
approaching  the  whole  range  ot  designs  operating  in  our 
steelworks. 
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Electric  Furnaces  from  a  Steel  Maker's  Point  of  View. 

Bs-   J.    W.    NAVLOU. 

Summary. — In  the  present  article  a  brief  account  is  first  given  of  the  chief  t\-pes  of  furnace  at  present  in  use.  Consideration  is  then 
given  to  the  lay-out, after  which  tiie  author  passes  on  to  costs  and  various  details  which  are  of  importance  to  the  user.  Certain  lines 
of  progress  are  indicated  and  attention  is  drawn  to  the  competition  of  improved^processes.  It  is  considered  tliat  the  best  openii 
for  the  electric  furnace,  now  that  the  special  war  conditions  have  passed  away,  is  in  the  production  of  steel  castings  and  light  cast'n 


opening 


IN  the  course  of  the  following  remarks  it  is  intended  to  touch 
shortly  upon  electric  furnaces  as  a  method  of  producing  steel  , 
and,  after  sketching  out  various  types  of  furnaces  and  com- 
menting on  the  advantages  claimed  either  by  their  makers  or 
users  for  each  type  of  furnace  or  equipment,  to  follow  on  by 
notes  as  to  the  arrangement  of  the  installation  and  points  as 
to  its  ■'  lay-out  "  for  convenient  and  economical  working.  In 
conclusion,  notes  will  be  given  on  both  estimated  and  actual 
running  expenses  and  melting  costs,  the  advantages  gained  by 
the  process,  and  finally,  the  lines  upon  which  further  progress 
may  be  expected  to  be  made- 

The  application  of  electricity  to  steel  melting  has  been 
■seriously  considered  only  in  recent  years,  because  as  a  com- 
petitor with  coal,  coke  and  gas,  it  is  expensive.  When,  how- 
ever, it  was  realised  that  the  necessary  heat  could  be  supplied 
in  easily  regulated  quantities,  free  from  gases  contaminated 
with  deleterious  substances,  thus  rendering  metallurgical 
operations  possible  which  could  not  be  performed  by  our  older 
methods,  and  that  not  only  could  the  melting  of  the  crucible 
be  duplicated  but  raw  materials  containing  objectionable 
elements  could  be  refined,  and  give  a  steel  equal  to  the  best 
quality  known,  then  the  use  and  development  of  the  electric 
melting  furnaces  grew  rapidly. 

Up  to  the  present,  invention  has  only  given  us  two  methods 
•of  applying  electric  heat  to  the  melting  furnace  : — 

1.  The  generation  of  heat  in   the   charge  by  means  of 
induced  currents  in  the  induction  furnace. 

2.  The   application   of  the   electric  arc  to   the   metallic 
charge. 

Types  of  FuRisrACES. 
There  are  six  or  seven  well-known  makes  of  furnace  in 
operation  in  this  country,  viz.  :  the  Heroult,  Electro-Metals, 
Greaves-Etchells,  Stobie,  Rennerfelt,  Snyder,  Stassano,  Kjellin, 
Chetwynd  and  Girod.  Several  more  recent  ones,  however, 
are  forecasted  but  not  yet  erected,  as  the  Vom  Baur,  Sahlin 
and  Booth-Hall,  each  having  some  featmes  well  worthy  of 
attention.  Of  these  installed,  the  largest  number  are  Heroult, 
which  was  first  in  the  field,  claiming  nearly  twice  the  number 
of  the  next  favourites,  as  shown  by  Table  I. 

Table  I- — Electric  Steel  Furnaces  in  the  United  Kingdom. 


No.  of 
furnaces 


Heroult   

Electro  Metals    .. 
Greaves  Etchells 

Rennerfelt 

Snyder 
Special 


Stobie 


Total 
tons, 
sof. 


Total 
k.v.a. 


180J 
73 


45i 


43,220 

20,274 

18,830 

1,895 

3.150 

750 

600 

10,050 


384       j  98,769 


Nominal  tons 

output 
per  month. 


13,760 

6,740 

5,680 

750 

1,200 

280 

240 

2,600 


31,250 


The  nominal  output  in  tons  per  month  is  based  on  five  days 
a  week,  four  weeks  a  month,  and  the  rated  charging  capacity 
of  the  furnace.  The  above  figures  are  as  given  by  Mr.  R.  G. 
Mercer,  before  the  Iron  and  Steel  Institute  in  May,  1919. 

Of  the  total  number  of  furnaces  installed,  over  half  are 
engaged  in  the  production  of  ingots  and  the  rest  on  steel 
castings.  In  this  connection,  and  as  might  be  judged,  the 
size  and  tonnage  for  the  former  purpose  considerably  exceed 
the  latter,  whose  average  capacity  is  about  2i  tons,  the  former 
being  4  tons  per  furnace.  From"  the  electrical  standpoint  the 
kilovolt-ampere  of  the  number  of  furnaces  used  for  steel 
•castings  averages  700  and  for  ingots  950.  but  on  a  tonnage 


basis  the  figure  is  28.5  as  against  240,  which  shows  that  the 
kilovolt-ampere  for  furnacea  used  for  castings  is  on  the  top 
side,  as  compared  with  those  installed  for  ingot  melting. 

The  electric  furnaces  working  commercially  at  the  present 
time  may  be  divided  into  three  classes  : — 

a.  Induction. 

6.  Furnaces  with  a  free  burning  arc. 

c.  Furnaces  using  the  direct  arc  between  metal  audjbath. 


Sectior\al  Plan. 

Fig.  1. — Diagram  of  Kjellis  Fijknace. 

B=Annular  ring  or  crucible  for  meltihs. 
F  ^  Air  space  for  cooling  primary  coils  A  .A . 

The  first-mentioned  type  a,  is  rarely  used  now  except  in 
Sweden  where  current  is  cheap,  the  Kjellin  lieing  the  best 
known.  Type  b  is  represented  by  the  Rennerfelt.  and  type  c 
by  the  Heroult. 

A  short  description  i^f  the  three  furnaces  representing  the 
three  types  is  given  below. 

Kjellin. — This  furnace  (Fig.  1)  was  a  most  interesting  pro- 
position when  first  put  on  the  market,  owing  to  the  melting 
conditions  being  as  near  as  possible  to  those  of  the  crucible 
fmnace.  The  necessary  heat  requirt  d  is  produced  by  induced 
current,  owiiitf  to  the  fact  that  the  molten  nietal  forms  an 
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annular  ring,  and  is  abo  the  secondary  circuit  to  a  primary 
coil  placed  in  the  centre  of  the  ruig.  It  is  owing  to  the  metal 
being  the  secondary  that  the  greatest  dis;idvantage  arises 
with  this  furnace,  as  it  is  necessary  to  hold  in  the  annular 
crucible  or  hearth  a  third  of  the  molten  charge  after  each  heat 
to  allow  of  starting  up  again  with  a  new  charge.  The  ad- 
vantage of  this  furnace  is  that  there  is  no  possibility  of  con- 
taminating the  steel  by  diffusion  of  gases  through  the  walls  of 
the  crucible,  as  is  the  case  in  crucible  melting.  Steel  of  any 
required  grade  can  be  made  in  exactly  the  same  way  as  the 
crucible  process,  i.e.,  that  the  resultant  ingots  wiU  be  prac- 
tically of  the  same  composition  as  that  charged. 


n 


u 


u 


^f= 


P^teT^ 
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Fig.  2. — Diagram  of       Fio.    3. — Diagram  of  HiKOirLT  3-Phase 
Resserfelt  Furnace.  Furnace  showing  Connections. 

This  furnace  is  based  on  the  principle  of  the  step-down  trans- 
former, used  for  reducing  the  voltage  of  high  potential  currents 
to  low  potentials  suitable  for  electric  lighting  and  other  purposes. 
The  Rennerjelt,  or  free-burning  arc  furnace,  is  composed  of 
a  hearth  or  crucible  with  three  small  graphite  electrodes  sus- 
pended over  the  bath,  two  horizontal  and  one  vertical,  and 
the  necessar}'  heat  is  produced  bj'  a  flame  arc  thrown  on  to  the 
metal  by  the  vertical  electrode,  this  electrode  having  a  greater 
diameter  than  the  other  two  and  also  there  is  an  excess  of 
current,  sufficient  to  force  flame  down  on  to  the  metal  (Fig.  2). 
In  the  7  cwt.  furnace  which  is  used  principally  for  re-melting 
steel  making  alloys,  it  requires  only  7.5  k.v.a.  of  two-phase 
current,  at  80  100  volts  measured  on  the  secondary  side  of 
the  transformer. 

The  advantage  of  the  Rennerfelt  furnace  is  that  owing  to 
the  flaming  arc  it  is  possible  to  burn  in  the  hearth  of  the  furnace 

by  the  flaming  arcs  with- 
out using  coke  or  other 
medium  to  generate  heat 
as  in  the  arc-resistance 
furnaces  of  the  Heroult 
type. 

The  Heroult  Furnace. — 
The  general  type  is  a 
three-phase  furnace  con- 
sisting of  a  melting  hearth 
made  of  basic  material, 
with  three  electrodes  sus- 
pended over  the  hearth 
connected  to  the  outside 
terminals  of  three  single- 
jihase  transformers 
(Fig.  3).  The  resistance 
between  each  pair  of 
phases  is  equal  to  that  of 
two  arcs,  so  that  the  arrangement  gives  a  balanced  system. 
The  advantages  of  this  furnace  is  that  it  is  easily  controlled 
and  the  slag  is  maintained  at  a  highf^r  temperature  than  in  the 
bottom  electrode  furnaces  of  the  same  type  of  arc  resistance. 

The  Greaves- Elchells  Furnace. — This  furnace  was  designed 
in  1915  by  two  Sheffield  engineers  and  has  met  with  con- 
siderable success,  both  in  Europe  and  America.  The  original 
object  of  the  furnace  was  to  overcome  the  superheat  necessary 
to  melt  when  heat  is  generated  by  electric  arcs  suspended  over 
the  metal,  by  means  of  a  bottom  electrode  as  well  as  by  elec- 
trodes above  the  bath. 


r 


Fig.  4. — Diagram  of  Geeaves- 
Etchells  3-Phase  Furnace,  showing 
Connections  and  Aeeanoement  for 
Conducting  Hearth. 


Some  years  ago  Mr.  H.  Greaves,  along  with  Jlr.  Etchells, 
discovered  means  which  enabled  three  or  two-phase  current 
to  be  applied  to  a  furnace  with  an  unequal  resistance  in  one  of 
the  phases,  and  still  maintain  a  balanced  load  as  regards  power 
factor,  and  power  on  the  ])rimary  phases.  The  connections 
of  a  three-phase  furnace  are  shown  in  the  sketch,  and  the 
length  of  the  branch  OC  is  varied  according  to  resistance  of 
furnace  hearth. 

The  Electro  Metals  Furnace. — The  furnace  body  in  this  case 
is  of  practically  the  same  type  as  the  Heioult  and  Greaves- 
Etchells,  and,  like  the  latter,  in  the  smaller  furnaces,  it  is 


Fig.  5. — Electro-Metals  Furnace,  showing  Electrical  Conkec- 
TioNs  FOR  Using  2-phase  Current  and  Arrangement  for  Trans- 
forming from  3- Phase. 

provided  with  two  electrodes  suspended  over  the  bath,  and  a 
conducting  hearth  ;  but  it  requires  a  two-phase  current  instead 
of  three-phase,  as  in  the  Heroult  and  Greaves -Etchells. 

The  advantages  claimed  are  that  the  generating  plant  and 
transmission  are  cheaper,  and  that  the  heat  from  the  bottom 
stirs  up  the  charge  ;  also  the  arcs,  not  being  in  series  but  on 
separate  phases,  are  independent  of  each  other,  and  can  there- 
fore be  regulated  separately  so  that  the  control  of  current  is 
more  complete.  Fig.  5  shows  connections  for  a  three-phase 
current  and  arrangement  for  transforming  to  two-phase. 

Lay-Out. 
In  arranging  the  lay-out  for  electric  fvirnaces  the  war  has 
had  a  considerable  influence  in  this  respect  both  upon  those 
erected  for  steel  castings  and  for  ingot  steel  making.  In  a  few 
cases  where  new  premises  have  been  erected  specially,  a  good 
deal  of  attention  has  been  paid  to  ease  of  manipulaticn,  and 
the  shops  are  planned  out  on  up-to-date  lines  ;  in  other  cases 
due  regard  has  not  been  paid  to  these  details,  with  the  result 
that  the  furnace  and  its  equipment  have  been  placed  in  some 
odd  corner  or  shop,  cramped  both  for  room  itself  and  cramjjing 


Fig.  G. — Lay-Out  for  Electric  Furnaces. 

any  other  operations  in  that  shop  or  building,  .which  adds  to 
the  cost  in  various  ways  and  seriously  impedes  output  and 
supervision.  It  is  a  distinct  advantage  to  have  an  electric 
furnace  in  a  Siemens  or  Bessemer  department,  taking  the 
molten  metal  from  these  furnaces  for  refining,  thus  saving 
re-melting.  By  so  doing,  an  exceedingly  pure  jjioduct  is 
obtained  at  a  small  cost. 

With  a  good  square  or  oblong  piece  of  land  or  shoi),  the  lay 
out  could  with  advantage  take  somewhat  th(^  form  shown  in 
Fig.  «. 

A  deep  two-stepped  pit  of  ample  proportions  and  depth  is 
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another  essential.  If  pouring  is  by  the  Trumpet  method  the 
bottom  plate  should  be  of  such  a  size  as  to  allow  sufficient 
room  to  get  comfortably  all  round  it. 

The  usual  practice  is  to  top-pour  ingots  direct  from  the  ladle 
through  -the  nozzle,  or  by  means  of  a  tun  dish,  and  in  this 
connection  there  is  a  difference  of  opinion  as  to  the  advantages 
of  the  use  of  an  overhead  crane  as  a  casting  medium  or  the 
use  of  rails  over  the  pit  with  the  ladle  running  on  a  bogie  from 
the  spout  of  the  furnace.  The  latter  has  one  distinct  advantage 
in  that  there  is  no  swing,  as  is  the  case  with  the  crane. 

An  overhead  crane,  however,  is  essential.  It  should  have 
such  a  radius  that  it  can  pick  up  the  transformers,  as  well  as 
the  ladle  fi'om  the  heating-up  stove  or  stand,  the  furnace  roof, 
electrodes,  ingots  and  ingot  moulds. 

Most  furnaces  are  built  of  the  tilting  type  on  rockers,  and 
rolled  by  means  of  a  small  motor  independently  of  the  heat- 
generating  plant.  As  to  cable  connections  from  the  trans- 
formers, these  should  be  as  short  as  can  possibly  be  arranged, 
only  allowing  sufficient  slack  to  accommodate  the  tilt  of  the 
furnace,  and  placed  well  out  of  the  reach  of  men  melting. 

As  to  the  transformers,  it  may  be  said  that  electric  furnaces 
are  still  in  their  infancy,  and  that  installations  have  been 
fostered  by  the  urgency  of  increased  production  during  the 
past  five  years.  One  of  the  early  faults  not  at  first  realised 
was  the  limited  capacity  of  the  transformers  supplied  with  the 
various  furnaces.  Steel  makers  are  not  electrical  experts  and 
have  had  to  gain,  and  in  most  cases  to  pay  for  obtaining,  their 
experience  of  what  they  require.  Furnace  designers  have 
now  come  to  the  conclusion  that  the  capacity  of  the  trans- 
formers should  be  considerably  increased,  and  in  one  particular 
case  which  came  before  the  writer's  notice,  the  6f)0  k.v.a. 
transformers  originally  supj>lied  for  a  3-ton  furnace  were  re- 
placed later  with  transformers  of  900  k.v.a.  capacity.  This 
alteration  cut  down  the  time  required  for  each  melt  by  nearly 
50  per  cent,  and  also  slightly  reduced  the  current  used,  the 
natural  consequence  being  a  considerable  reduction  in  the  cost 
per  ton  of  steel  and  in  the  cost  of  repairs. 

Further,  accommodation  must  be  provided  for  the  storage 
of  electrodes,  stoppers,  nozzles  for  the  ladle,  raw  materials 
(scrap,  &c.),  and  refractories,  spare  transformers  and  parts  of 
furnace,  such  as  doors,  door  frames,  electrode  holders  and 
general  stores. 

A  laboratory  and  office  should  be  provided,  possibly  the 
best  jiosition  for  both  is  on  a  balcony,  away  from  the 
furnace  and  transformers,  but  so  constructed  that  the  chemist 
and  metallurgist  can  have  an  uninterrupted  view  of  the  shop 
and  of  the  furnace  in  particular. 

Costs. 

For  a  small  i-ton  furnace,  particulars  of  which  I  have  before 
me,  the  makers  in  their  estimate  of  cost  (certainly  three  years 
ago)  for  wages,  upkeep  and  repairs,  power,  moulds  and  de- 
preciation state  that  the  total  cost  should  not  exceed  £6.  7s.  6d. 
per  ton.  But  at  the  present  time  the  cost  works  out  at  £10 
per  ton  for  furnaces  from  10  cwt.  to  30  cwt. 

Owing  however,  to  the  continued  upward  move  in  the  costs 
of  current,  labour  and  refractories,  it  is  almost  impossible  to 
give  more  than  a  bare  outline  of  the  total  present  costs  which, 
of  course,  again  vary  according  to  the  different  classes  of  steel 
produced. 

In  ingot  melting,  electric  furnaces  have  given  the  results 
shown  in  Table  II. 

Table  II. — Results  Obtained  icith  Electric  Furnaces. 


Hours  per  heat    2J  I  4 

Time  per  ton    4  ]  34 

Tons  per  heat  J  |  IJ 

Heats  per  day  (12  hours)   ...  3  I  3 

Tons  per  month j  40  '  110 


Jton.lljton.   3  ton.   6  ton.   7  ton.  10  ton 


2  to  3   2  to  3 
225       430 


III  specific  cases,  and  for  periods,  the  results  obtained  may 
be  better  or  worse  than  the  above,  but  there  is  no  doubt  that 
many  firms  are  consistently  obtaining  more  economical 
workings  and  better  outputs  than  are  shown  by  this  average. 


Delays  enter  very  much  into  the  results  of  ever}-  furnace.  It 
is  somewhat  surprising  to  look  over  one's  own  log  book  and 
to  note  how  these  mount  up  in  the  total  each  month.  In 
some  months,  little  may  occur  to  vary  the  smooth  working, 
and  yet  a  shift  is  lost  here  and  another  there,  fiist  for  delay  in 
material  and  then  for  melting  or  furnace  repair,  so  that  a  fair 
average  of  heats  lost  might  be  taken  at  8  to  10  per  week.  Costs 
of  running  are  dependent  on,  firstly,  a  proper  and  economical 
lay  out,  knowledge  of  the  uses  and  abuses  of  the  furnace  and 
whether  it  is  under  or  overpowered  from  an  electrical  stand- 
point ;  and  secondly,  on  the  furnace  body  construction  itself 
and  on  isroper  attention  being  paid  to  the  upkeep  of  same  and 
to  the  maintenance  of  auxiliary  parts  in  good  order,  and  to 
special  requirements  as  to  the  linings  for  melting.  .  {r'" 

General. — As  in  most  other  cases  of  plant,  both  general  and 
special  overhaul  is  needed.  In  the  transformer  house  sjieeial 
attention  should  be  paid  to  the  free  passage  of  air  and  ventila- 
tion, and  if  needed  this  should  be  supplemented  b}-  the  intro- 
duction of  an  exhaust  fan  to  keejj  the  transformers  cool.  The 
switchgear  should  be  thoroughly  cleaned  out,  as  the  heav\'  duty 
performed  in  breaking  the  full  load  current  rapidly  carbonises 
the  oil,  which,  collecting  on  the  porcelain  insulators  inside  the 
switch,  together  with  small  particles  of  copper  blown  ofi  the 
contacts,  may  and  do  form  a  film  of  sufficient  thicknes,s  to 
break  down  the  insulation,  damaging  the  switch  itself  :  this 
may  shut  down  the  furnace  for  repair  and  probably  cause 
damage  to  other  installations  connected  to  the  same  mains. 

Continuous  Working. 

To  obtain  the  maximum  output  of  a  furnace  and  the  lowest 
basis  of  cost,  it  is  very  necessary  that  the  furnace  should  be 
worked  night  and  day,  after  once  havincf  been  lit  up,  as  current 
or  other  heat  to  bring  a  furnace  up  from  cold  is  really  so  much 
wasle,  adding  to  the  cost  of  the  output,  to  say  nothing  of  wages 
paid  whilst  warming  up. 

This  latter  item  is  now  more  vital  than  formerly,  for  if  a  day 
shift  only  is  worked,  and  taking  an  average  heat  of  2i  hours 
for  a  5  ton  furnace,  only  two  heats  a  day  or  shift  will  be  ob- 
tained ;  whereas  if  two  or  three  shifts  were  working,  each 
shift  would,  in  the  absence  of  other  trouble,  get  three  heat« 
each,  and  as  wages  are  based  in  most  cases  on  tonnage  with 
a  minimum  wage,  with  a  47-hour  week  it  will  readily  be  seen 
how  the  expense  will  increase  per  ton  of  output  by  such  loss 
of  one  heat  a  day.  In  other  words,  one  shift  a  day  would  give 
12  heats  per  week,  whereas  three  shifts  would  give  an  average 
per  shift  of  18  per  week,  or  50  jser  cent,  more  at  the  same  cost 
in  wages  ;  less  cost  in  current,  the  same  standing  charges  and 
a  less  cost  of  linings,  seeing  that  they  suffer  less  from  variations 
of  heat.  In  the  case  of  a  larger  furnace,  say,  3  tons,  this 
effect  is  aggravated,  and  in  the  case  of  the  still  larger  furnace?, 
taking  up  to  nine  hours  per  heat,  it  is  imperatively  necessary 
that  continuous  working  should  be  carried  on. 
Delays. 

The  chief  cause  of  delay  through  breakdowns  is  usually  to 
be  found  in  the  tilting  gear,  the  electrode  feed  gear,  apart  from 
occasional  switch  trouble,  which  has  pre%-iouslY  been  referred 
to,  and  transformer  trouble  which  was  very  frequent  up  to 
quite  recent  months.  There  is  no  doubt  that  the  mains 
supplying  current  to  electric  furnaces  were  very  severely 
tested  and  worked  up  to  and  beyond  their  full  load  caiiacity, 
and  when  this  was  first  found  to  be  the  case,  to  switch  off  a 
few  electric  furnaces  was  quite  an  easy  method  of  relieving  the 
6trai)i  on  the  mains.  Fortunately,  the  engineers  in  charge 
realised  the  loss  of  output  and  extra  cost  entailed  by  the 
adoption  of  this  method,  so  that  this  practice  was  considerably 
altered,  and  the  thanks  of  steel  makers  are  due  to  these  gentle- 
men for  the  consideration  thus  given  As  the  bulk  of  the 
electric  furnaces  erected,  at  any  rate  in  Sheffield,  are  now 
standing  idle  and  probably  not  likely  to  be  worked  to  an)-thing 
like  the  same  extent  in  the  immeuiate  future,  overlojiding  of 
the  supply  mains  need  not  be  again  anticipated.  The  elec- 
trode feed  gear,  complicated  by  water  coolers,  of  which  few 
are  satisfactory,  has  been  a  most  prolific  cause  of  trouble. 
Badly  made    electrodes,    particularly    those    of    amorphous 
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carbon,  which  are  big  and  heav\ .  iioedi'd  bfttfi-  and  stronger 
gear  than  was  supplied,  and  it  was  no  unusual  occurrence  for 
carbon  in  large  lumps  to  be  drojijud  into  the  molten  metal 
and,  being  unnoticed,  caused  the  whole  melt  to  be  spoilt.  On 
the  newer  types  of  furnaces  this  difficulty  is  being  rajjidly  got 
over  by  the  redesigning  of  the  gear.  In  giving  a  better  lift,  and 
more  attention  to  the  holding  bands  snd  general  strength. 

Water  Cooled  Electrode  Holders. 

These  should  not  really  be  necessary.  They  are  a  poor 
substitute  for  a  lemedy  at  the  best.  Quite  a  number  have 
been  designed,  both  simple  and  elaborate,  adding  more  com- 
plications and.  further,  these  are  on  a  portion  (the  roof)  which 
has  already  plenty  of  impedimenta.  in  only  a  few  cases,  and 
that  only  for  a  time,  do  they  answer  at  all.  iloreover,  water 
only  adds  another  element  of  danger. 

The  fact  that  the  electrodes  biun  away  mostly  at  and  above 
the.  point  of  contact  with  the  air  seems  to  be  generallv  accejDted. 
The  usual  method  is  to  liave  a  water-cooled  ring  fitting  closely 
round  the  electrode  and  lying  on  the  roof  of  the  furnace  ;  this 
to  some  extent  keej®  the  electrode  from  being  burnt.  An 
economiser.  which  is  probably  the  most  efficacious  means,  is 
a  cylinder  built  up  to  a  height  of  about  18  in.  above  the  furnace 
roof,  having  the  electrode  running  through  it.  At  the  top, 
it  is  a  good  fit  round  the  electrode  where  ordinaiilv  there  is  no 
burning.  With  well-packed  ports  in  the  furnace,  little  draught 
is  created  :  the  good  fit  of  the  cylinder  round  the  electrode 
creates  a  damping  effect  upon  the  flames,  preventing  them 
from  coming  through  the  furnace  roof,  and  therefore  they  do 
not  burn  away  the  electrode  between  the  roof  and  the  cylinder 
top. 

As  the  flames  do  not  escape  between  the  sides  of  the  elec- 
trode and  the  furnace  roof,  more  heat  is  consequently  retained 
in  the  furnace  and  the  melting  is  accelerated. 

LixE.s  OF  Progress. 

Such  improvements  have  taken  place,  of  recent' date,  in 
melting  by  the  Siemens-Martin  process,  both  in  the  way  of 
reduction  of  costs  and  also  in  quality  of  the  output,  that  the 
operations  of  the  electric  furnace  would  seem  to  be  relegated 
to  the  production  of  special  steels  of  a  high  selling  value,  as 
the  electric  furnace  could  not  possibly  be  a  serious  competitor, 
either  in  price  or  output,  of  the  Siemens  Martin  process  for  the 
cheaper  classes  of  steel. 

The  charge  for  electric  current  for  furnaces  in  Sheffield  is  at 
the  rate  of  0-6d.  per  kilowatt-hour  for  the  highest  consump- 
tions  of  electricity,  and  this  now  has  ])Iases  amounting  to  60 
per  cent,  thereon.  On  a  small  furnace  it  is  hardly  possible  to 
use  the  minimum  supply  of  current  so  as  to  obtain  the  lowest 
rate,  and  I  should  .say,  taking  other  things  into  consideration, 
that  a  2-ton  furnace  is  the  smallest  by  which  this  minimum 
could  be  comfortably  reached.  At  this  rate  the  current  would 
co.st  Id.  per  kilowabt-hour,  and  although  it  may  be  granted 
that  costs  have  also  risen  with  other  processes,  yet  it  is  gener- 
ally aecejjted  that  this  co.st  of  current  is  prohibitive  to  the 
expansion  of  the  ase  of  electric  furnaces.  In  Rotherham  the 
■cost  iwi  unit  is  0-.5d.,  and  on  the  North  Ea.st  Coast  the  charge 
is  0-3d.  per  unit.  In  Scotland  the  writer  has  been  informed 
that  the  co.st  per  unit  is  considerably  le.ss  than  that  figure. 
but  in  this  case  we  believe  water-power  is  used  for  the  genera- 
tion of  the  current. 

Graphite  electrodes  formerlj  co.«ting  6d  per  lb.,  are  now  in 
the  neighbourhood  of  Is.  .'W.,  or  more  than  double  the  original 
figure.  In  one  sjtecification  I  have  before  me  electrodes  work 
out  at  2s.  per  ton  of  output  for  refining  only,  u.sed  in  con- 
junction with  a  Siemens  furnaci;,  but  7s.  6d.  per  ton  is  about 
the  lowest  price  for  melting  from  cold  scra^)  which  can  be 
heard  of.  Most  of  the  estimates  of  the  furnace  designers  are, 
however,  not  borne  out  in  practice,  inasmuch  as  for  a  ^-ton 
furnace  the  consumption  Is  in  the  neighbourhood  of  2.5  lb.  to 
30  lb.  per  ton  of  steel  in  the  ladle. 

Refractories  have  also  increased  in  piice  very  con.siderably, 
and  it  is  an  open  question  as  to  what  advantages  an  electric 
furnace  can  show,  as  a  general  proposition,  other  than  for  the 
production  of  special  tool  steels  as  alreadv  mentioned. 


As  ])reviously  stated,  the  war  gave  a  greai  imi)etus  to  steel 
production,  and  although  cost  was  one  factor,  yet  out])ut  was 
more  important.  The  Basic  and  Acid  Siemens  furnaces  could 
not  be  duplicated  without  considerable  outlay  :  moreover,  a 
considerable  time  must  intervene  between  the  beginning  of 
building  and  the  moment  when  an  output  is  obtainable,  and 
even  if  erected,  the  steels  which  such  furnaces  ordinarily 
produce  were  as  urgently  needed  as  the  more  special  steels. 
The  electric  furnace  obtained  its  chance  because  it  was  able 
to  be  easily  erected  and  to  supplement  quickly  the  smaller 
output  of  the  crucible  furnaces  which  up  to  that  time  had 
produced  these  steels. 

The  Siemens  furnaces  in  the  meantime  have  not  beer  at  a 
standstill,  and  improvements  have  been  made  there  also,  so  it 
now  becomes  a  question  of  the  survival  of  the  fittest.  The 
deciding  f.actors  are  quality  and  price.  That  the  electric 
furnace  can  not  compete  with  the  Siemens  as  to  price,  at 
]5resent  there  can  be  no  question.  The  purposes  for  which 
the  cheaper  steel  is  required  are  just  as  well  met  by  one  as  the 
other,  even  if  it  is  taken  for  granted  that  electric  steel  is  of  a 
purer  quality. 

There  is  no  doubt  that  for  some  few  steels  the  electric  process 
does  give  better  results  than  either  Siemens  or  crucible,  but 
the  tonnage  required  will  not  keep  many  of  them  going,  and 
the  Siemens  process  is  steadily  invading  the  production  of 
steels  which  at  one  time  were  looked  upon  as  the  proper 
f miction  of  the  electric  furnace,  viz.,  alloy  steels  for  automobile 
and  aircraft  work. 

By  some  it  is  claimed  that  electiic  steel  is  superior  for  high 
speed  and  the  best  carbon  tool  steel,  compared  with  that 
produced  by  the  crucible  process.  Each  process  has  stiong 
sujijjorters,  even  in  Sheffield,  the  home  of  tool  steel  ;  but  when 
it  comes  to  practice,  I  wonder  how  many  of  the  electric  furnace 
supporters  would  pin  their  reputation  to  that  steel  again.st 
the  steel  produced  by  the  old  ciucible  furnace.  Not  many. 
I  think. 

It  may  seem  a  black  future  I  have  ]iaiiititd,  but  it  is  in  the 
hands  of  designers  and  melters  to  solve  the  problems  of  that 
future. 

Steel  Castings. — For  steel  castings  theie  is,  I  believe,  a  good 
future  for  these  furnaces.  Floor  space,  annealing,  core  drying, 
and  various  other  factors  have  to  be  taken  into  account  in  this 
connection  ;  also  the  handy  sizes  and  varieties  of  furnaces 
obtainable.  These  considerations  lend  support  to  this  view 
when  taken  in  conjunction  with  the  generally  admitted  fact 
that  purer  alloy  steels  can  be  obtained  ;  and  the  ability  to 
eliminate  sulphur  and  phosphorus  from  the  steel,  and  so  ensure 
a  good  casting,  further  adds  to  the  value  of  the  electric  furnace 
as  a  melting  medium.  At  present,  and  especially  for  the 
motor  trade,  good  castings  are  badly  wanted.  One  firm  I 
know  have,  during  the  last  three  months,  had  to  leject  50  to 
60  per  cent,  of  those  delivered  to  them  on  account  of  defects. 
It  seems  to  me  that,  subject  to  being  able  to  keep  co.sts  down 
to  a  minimum  so  as  to  compete  with  Tropenas  and  Siemens 
furnaciis  on  this  point,  castings  offer  the  brightest  outlook  for 
the  electric  furnace. 

For  ordinary  melting  from  cold  scraj)  the  uay  of  small 
furnaces  is  jwst.  Ten  tons  will  in  a  .short  space  of  time  be 
looked  upon  as  small,  and  possibly  an  uneconomical,  furnace. 
When  it  is  considered  that  in  present -day  furnaces  the  ratio 
of  weight  of  body  to  capacity  is  6  to  1  in  the  case  of  small 
furnaces  and  is  3  to  1  in  the  case  of  larger  fmiiaces,  a  con- 
siderable amount  of  the  heat  is  necessarily  used  in  lanqiing  the 
furnace  and  lining  hot,  and  if  in  the  near  future  the  piesent 
3  to  1  ratio  in  the  larger  furnaces  is  further  reduced  then  that 
will  in  itself  tend  to  reduce  the  cost  of  operation. 

In  design  the  ideal  has  not  been  attained  as  yet  by  any 
means.  With  this  question  the  subject  of  refractories  is 
closely  allied.  That  linings  will  not  last  for  ever  is  only 
natural,  as  the  conditions  are  severe  ;  but  if  greater  durabilit} 
is  to  be  secured  tliis  can  only  be  attained  by  experimenting 
with  new  refractories,  such  as  zirconia,  &c. 

The  Hearth. — The  melting  hearths  are  of  two  main  kinds, 
basic  and  acid,  the  latter  not,  howevei,  having  been  much  used 
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for  furnaces  with  bottom  connections,  though  we  have  lately 
heard  of  experiments  in  this  direction  b\  the  makers  Oi  the 
Booth-Hall  furnaces  which  have,  it  is  said,  been  successful. 
In  building  a  basic  hearth  the  first  brickwork,  next  to  the  frame, 
is  commenced  with  magnesite  bricks,  and  it  should  be  con- 
tinued to  a  height  which  is  considered  safely  above  the  slag 
line.  Over  that  a  mixture  of  two-thirds  dolomite  and  one- 
tbiid  magnesite,  heated  to  a  good  heat,  so  that  it  will  mix 
thoroug  ily  with  hot  tar,  rammed  solid  with  hot  rammers  to 
form  the  shape  desired  ;  or  it  can  be  buJt  up  gradually  by 
additions  of  dolomite  and  "  fluxing  on  "  in  the  same  way  as 
building  up  the  basic  Siemens  hearth.  Research  and  experi- 
ment will,  no  doubt,  in  time  evolve  a  much  more  durable  heat 
resisting  lining  with  less  weight  and  thickness  than  is  neces- 
.sary  at  present. 

In  recent  designs  of  electric  furnaces  considerable  improve- 
ments have  been  introduced  to  jirevent  heat  losses  through 
badly  designed  doors,  roof,  &c.,  but  even  now  there  is  con- 
siderable room  for  improvement.  Apart  from  good  design, 
careful  management  can  save  many  units  of  current  by  ex- 
cluding the  entrance  of  cold  air  and  the  egress  of  flames  through 
doors  and  badly  fitting  parts,  due  to  refractories  melting 
away,  &c. 

That  a  furnace  will  melt  steel  is  one  thing  ;  that  it  shall 
melt  it  properly,  quickly  and  at  the  least  cost  should  be  the 
aim  of  the  furnace  designers. 

Ecoiiowies. — Current  is  the  heaviest  item  in  the  cost  of 
melting.  For  some  years  to  come  the  present  charges  are  not 
likely  to  come  lower  ;  whether  they  eventually  do  so,  under  a 
unified  system  of  generaticTn  and  diistribution ,  one  can  only 
speculate  ;  but  the  possibility  is  that  in  time  they  will,  given 
a  businesslike,  and  not  an  officially  stiuited,  atmosphere  for 
the  present  proposed  .scheme.  The  varioiis  power  companies 
are  at  i:)resent  able  to  give  a  cheaper  service  than  any  Cor- 
150 ration  or  other  body.  Some  of  the  reasons  are  obvious,  and 
to  business  men  generallj  the  fear  is  that  under  any  scheme  of 
unification  of  control,  these  reasons  may  be  greatly  magnified. 

The  arguments  for  such  control  are  based  on  research  and 
economies,  which  seem  very  plausible  and  worth  giving  a  trial, 
but  most  people  pause  in  their  unqualified  acceptance  of  the 
whole  scheme,  as,  whatever  the  result,  once  such  a  control 
comes  into  existence  it  remains,  and  so  either  helps  or  hampers 
industry. 

The  primary  endeavour  should,  therefore,  be  to  economise 
in  current  by 

(1)  Steady  load  on  primary  phases. 

(2)  Full  load  on  transformers  should  be  obtained  without 
drop  in  power  on  increase  of  current. 

(3)  Better  distribution  of  overload  through  surges  when 
the  electrodes  are  brought  into  contact  with  the  charge  in 
melting  down  (overloads  momentarily  of  50  to  75  per  cent, 
may  occur). 

In  comparing  the  kilo  volt-ampere  it  is  intere.sting  to  note 
that  the  average  for  J-ton  furnace  is  250 

U  „  „  „  450 

2"  „  „  „  600 

3     ,,  ,,  ,,  7.50  :   several  are  850 

5  ,.  ,.  „  800 

6  .,  „  .,  1,200;  one-is  1,800 

7  ,,  „  „  1,200  or  1,500  or  1,800 

The  other  factors,  from  an  electrical  point  of  view,  ajiart 
irom  the  sujjply  and  cost  of  current,  which  need  attention  are 
the  transformers,  both  as  to  capacity  and  workmanship,  their 
■connections  and  application  of  the  energy  to  the  metal. 

That  transformer  capacity  has  been  insufticient  is,  I  think, 
now  generally  recognised,  but  from  being  under-powered  one 
could  go  to  the  other  extreme  and  even  then  not  get  the  best 
all-round  result.  Whilst  heats  may  be  able  to  be  turned  out 
more  quickly,  yet  as  the  current  factor  is  so  high  in  the  cost 
it  might  not  be  so  economical  as  a  more  niedium  power  unit 
would  give.  Generally,  the  steel  maker  buys  a  furnace,  de- 
signed by  the  makers  thereof,  as  a  standard  furnace  of  so 
many  cwts.  capacity,  but  except  for  the  data  supplied  by  the 


builders,  he  has  little  other  reliable  information  upon  which 
to  JTidge  for  himself.  Reliable  comparisons  of  results  of  output , 
class  of  steel  melted,  costs  of  various  items,  times  of  heats, 
costs  per  ton,  units  per  ton,  electrode  consumption,  and  delays 
have  been  mo-stly  conspicuous  by  their  non -publication  except 
as  averages  summarised  by  the  Ministry.  Those  who  care  to 
inquire  of  users  must  be  struck  by  the  great  inequality  in  the 
working  output  and  costs  of  different  work  using  approxi- 
mately the  same  size  and  type  of  furnace,  and  if  some  stati-stics 
were  available  of  a  number  of  each  make  of  furnace  of  similar 
capacities  the  results  would,  I  think,  be  very  surprising,  and 
would  confer  a  considerably  benefit  on  both  steel  makers  and 
furnace  designers  by  emphasising  weak  spots  for  general 
rectification. 

Labour  takes  second  place  in  the  scale  of  costs,  about  which 
one  can  say  very  little.  Wages  are  the  same  for  good  or  in- 
different men,  so  be  satisfied  only  in  obtaining  the  best  and 
most  experienced  men  available.  The  cost  of  electrodes 
follows  labour  very  closely.  The  two  tvjaes  are  graphite  and 
amorphoiis  carlwn.  Each  have  their  merits  and  demerits. 
Amorphous  carbon  is  less  costly,  more  cumbersome  to  handle, 
necessitating  heavier  lifting  gear  and  holders,  has  a  much 
lower  conductivity  and,  therefore,  must  be  larger  than  graphite 
in  diameter,  having  thus  a  larger  radiating  surface  with  con- 
sequent loss  of  energy.  The  quality  is  often  jumpy  and  not 
consistent  ;  one  lot  may  be  quite  good  and  the  next  much 
inferior, 

Grap)hite,  as  before  mentioned,  has  jumped  up  in  price  con- 
siderably and  to  such  an  extent  that  it  may  well  now  be 
questionable  whether  in  the  long  run  it  is  the  more  efficient 
on  a  cost  basis.  If  graphite  is  used  of  only  sufficient  size  to 
carry  the  current,  then  one  gets  a  very  small  heating  area  for 
melting,  and  consequently,  in  small  furnaces,  increased 
liability  to  breakages  due  to  the  smaller  diameter.  To  over- 
come this,  in  practice  it  is  better  to  use  such  electrodes  of 
greater  thickness,  say,  5  in,  instead  of  4  in,  and  so  on.  for  the 
advantage  gained  by  fewer  breakages  and  by  reduction  in 
melting  time  soon  covers  the  extra  weight  of  electrode  used. 

Few  comparisons  are  available,  and  those  we  have  show 
such  an  amazing  latitude  that  without  considerable  explana- 
tion these  can  form  no  reliable  standard,  although  such 
standard  is  very  necessary.  Such  records  as  are  now  available 
show  that  the  consumption  varies  from  6.\  lb.  of  graphite 
electrode  per  ton  on  a  5-ton  furnace  to  47  lb.  on  a  J-ton  furnace, 
and  as  low  as  13  lb.  on  others,  ranging  then  as  high  as  17  lb., 
25  lb.  and  37  lb.  per  ton. 

Gener.4L  Coxclusiox'^. 
The  ft)llowing  conclusions  may  be  drawn  : — 

1.  That  electric  furnaces  served  their  purpose  during  the 
war  by  increasing  the  output  of  special  steels  for  automobile 
and  aircraft  work,  which  was  of  vital  importjince,  but  are  now 
being  superseded  by  the  Siemens,  owing  to  competition,  except 
for  steels  of  superior  quality  and  for  which  a  better  price  can 
be  obtained. 

2.  When  steel  of  high-class  quality  is  required,  such  as  can 
onh'  be  made  from  carefully  selected  and  high-priced  materials, 
under  favourable  conditions  the  electric  furnace  could  comjjete 
with  the  open  hearth,  especially  so  if  the  molten  metal  is  taken 
from  the  Bessemer  converter  or  Sieniens  and  refined  in  the 
electric  furnace, 

3.  Steel  castings  for  the  motor  trade,  and  light  castings 
generally,  are  a  proposition  in  which  electric  steel  is  the  most 
suitable  material,  and  these  offer  the  most  favourable  pro- 
position for  this  new  branch  of  the  steel  industry, 

■1.  If  the  electric  furnace  ever  becomes  a  serious  competitor 
of  the  Siemens,  &c.,  processes,  this  will  no  doubt  be  brought 
about  by  the  joint  efforts  of  tiie  furnace  designer,  electrician, 
chemist  and  steel  nuiker,  all  of  whom  must  contribute  their 
quot.il  in  the  direction  of  further  economy  and  I'fficieney, 

In  conclusion,  I  should  like  to  thank  my  co-director,  Jlr, 
Widdowson.  of  the  Apex  Steel  Company,  for  his  generous 
criticisms  and  assistance  and  paiticularly  for  supplying  the 
sketches  of  the  different  types  of  furnaces. 
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The  Future  of  the  Electrical  Equipment  of 
Small  Reversing  Mills. 


By    L.    ROTHERA,    B.Sc,    A.M.I.C.E.,    M.' 


lid    S.    Inst. 


MUCH  attention  lias  been  paid  in  recent  years  to  the  driving 
of  large  reversing  mills  by  means  of  reversing  motors  work- 
ing in  conjunction  with  flywheel  eqxialisers  on  the  Ilgner 
principle,  and  over  20.snch  equipments,  with  powers  at  the  mill 
ranging  from  6,000  h.p.  to  20,000  h.p.  have  been  supplied,  or  are 
under  construction  at  the  present  time  in  this  country .  The  mills 
so  driven  have  roUs  varying  from  28 in.  to  40 in. diameter, and 
the  ingots  or  slabs  with  which  they  deal  range  from  16  cwt. 
to  7  tons,  the  products  comprising  tin  bars,  sections,  slabs  and 
plates.  As  in  these  mills  steel  is  the  material  which  has  to  be 
rolled,  it  follows  that  motors  of  large  power  are  employed. 

The  impressive  size  of  these  large  equipments  has  tended 
somewhat  to  obscure  a  similar  but  equally  important  move- 
ment which  is  taking  place  in  the  metal  trades,  w-here  an  iden- 


process  is  more  than  doubled,  and  the  output  of  the  mill  is  but 
one-half  that  of  which  it  is  capable  if  it  is  w'orked  reversing. 
Moreover,  anything  which  extends  the  period  of  rolling  entails 
a  large  heat  loss  due  to  radiation  and  conduction .  This 
renders  it  difiicrdt  to  finish  the  work  at  a  desirable  rolling 
temperature,  and,  incidentally,  increases  the  power  necessary 
to  roll  the  plate.  The  physical  efiort  required  to  lift  the 
material  at  the  back  side  of  the  rolls  necessitates  the  employ- 
ment of  additional  men  in  the  case  of  slabs  of  considerable  size. 
By  the  employment  of  the  reversing  motor  the  time  lost  in 
passing  the  metal  back  over  the  top  roll  becomes  available 
for  rolling,  with  the  result  that  the  output  is  increased  and  a 
much  higher  average  temperature  of  rolling  is  attained.  The 
number  of  operators  can  also  be  reduced,  as  no  lifting  of  the 
material  is  required.  It  may  be  argued  that  the  time  lost  in 
passing  the  metal  back  over  the  top  of  the  roll  is  comparable 
with  that  lost  in  stopping  and  reversing  the  mill  motor.  Such, 
however,  is  not  the  case,  as,  by  means  of  the  special  methods 
adopted,  the  reversal  of  the  rolls  is  practically  instantaneous, 
and  in  practice  an  acceleration  at  the  rate  of  60  revs,  per  niin. 
per  second  has  frequently  been  qbtained,  even  in  the  case  of 
the   largest    mill   equipments    installed.     Any   time    lost    by 


Fio.  1. — General  Arrangement  of  Converter  House  an.)  Rolling  Mill  Motor. 


tical  form  of  drive  has  been  employed  for  dealing  with  sheets 
and  plates  of  brass,  copper,  nickel  and  lead.  For  such  work 
reversing  motors  of  much  smaller  power  than  those  required 
for  steel  rolling  are  sufficient.  These  range  from  about  200  u.P. 
to  1,200  H.P.,  which,  in  conjunction  with  the  slow  speed  of  the 
mills  frequently  employed,  has  generally  resulted  in  a  gear 
reduction  being  inserted  between  the  reversing  motor  and  the 
mill,  in  contradi.stinction  U)  the  practice  in  large  mill  drives, 
where  in  almost  every  instance  the  motor  is  direct  coupled  to 
the  pinion  shaft. 

For  breaking  down  and  finishing  brass  and  copper  plates 
it  has  been  usual  t<j  employ  a  "  two-high  "  continuous-running 
mill,  where  the  material,  after  passing  through  the  rolls,  is 
lifted  and  pulled  back  over  the  top  roll,  preparatory  to  the  next 
pass  taking  place.  The  time  taken  in  passing  the  metal  back 
in  this  manner  generally  exceeds  that  occupied  while  tlic  metal 
is  actually  in  the  rolls.     Thus,  the  time  necessary  for  the  rolling 


entering  the  metal  slowly  into  the  rolls  is  coimter balanced  by 
the  power  of  speeding  up  the  mill  to  any  desired  value  during 
the  pass.  This  speed  in  many  instances  is  in  excess  of  the 
normal  speed  of  continuous-running  mills,  which  speed  is  fi.xed 
to  some  extent  by  the  necessity  of  limiting  the  shock  on  the 
rolls  and  housings  when  entering  the  slab  or  plate.  A  number 
of  these  small  equipments  have  been  supplied  for  mills  with 
rolls  varying  in  size  from  18  in.  to  28  in.  diameter,  the  weight 
of  the  slabs  rolled  ranging  from  150  lb.  to  2,400  lb. 

With  small  machines,  such  as  are  required  for  this  class  of 
work,  a  very  compact  arrangement  of  the  plant  is  possible,  and 
Fig.  1  shows  the  lay-out  adopted  in  one  instance  to  make  use 
of  the  space  available.  In  this  installation  it  was  found  con- 
venient that  the  flywheel  set  be  placed  adjacent  to  the  mill 
motor  ;  but  there  is  no  objection  to  the  flywheel  set  being 
erected  in  any  convenient  sub-station  away  from  the  mill, 
the  only  effect  of  this  being  to  lengthen  the  connecting  leads. 
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between  the  fl}'\vheel  set  and  the  mill  motor.  It  is  quite 
permissible  to  drive  a  number  of  reversing  motors  from  one 
flvwheel  set  if  so  desired,  each  mill  motor  requiring  its  own 
generator  coupled  to  the  former. 

The  lay-out,  Fig.  1,  shows  a  reversing  motor  with  a  maximum 
of  630  H.p.  at  a  speed  variable  between  .500  revs,  per  min. 
Power  is  supplied  from  a  fij'wheel  equaliser  set,  the  driving 
motor  of  which  is  rated  for  a  continuous  output  of  170  h.p. 


Fig.  2. — View  of  Motor  Hofse. 


running  at  750  revs,  per  niLn.,  and  working  in  conjunction  with 
a  flywheel  weighing  II  tons  and  Sift,  in  diameter,  the  gene- 
rator of  the  set  being  of  suitable  capacity  for  supplying  the  mill 
motor.  The  whole  of  the  plant  is  contained  in  one  building. 
The  shaft  of  the  mill  motor  passes  through  the  wall,  and  is 
coupled  to  a  double  helical  10  :  1  totally  enclosed  reduction 
gear,  the  spur  wheel  of  which  is  connected 
to  the  bottom  pinion  of  the  mill.  The 
mill  itself  consists  of  one  stand  ot  rolls, 
22  in.  diameter  by  5  ft.  long. 

Fig.  2  gives  a  photographic  view  of 
another  plant,  in  which  thedrivingmotor, 
flywheel  set  and  switchgear  are  contained 
in  the  sunken  house  seen  on  the  right  of 
the  photo. 

Fig.  3  gives  a  view  of  the  mill,  which 
consists  of  one  stand  of  rolls,  28  in. 
diameter  by  7  ft.  long,  having  a  speed 
range  of  :  35  revs,  per  min.  A  5:1 
reduction  gearing  is  inserted  between  the 
motor  and  the  pinion  shaft,  as  may  be 
clearly  seen  in  Fig.  2,  the  spur  wheel  being 
coupled  by  means  of  a  leading  spindle  to 
the  bottom  mill  pinion.  The  mill  motor 
is  designed  to  give  a  maximum  power  of 
890  H.p.  between  speeds  of  1=175  revs. 
per  min.,  and  the  Awheel  set  has  a 
driving  motor  of  125  h.p.  coupled  to  a 
steel  flywheel  weighing  7i  tons,  and  having 
a  diameter  of  8  ft.  2  in.  The  control 
platform ,  from  which  the  operation  of  the 
mill  is  carried  out,  can  be  seen  above  the 
connecting  spindle  between  the  spur 
wheel  and  pinion.  The  space  taken  up 
by   the   complete    drive,   as    shown    in 


Fig.  1,  is  approximately  5.50  sq.  ft.,  and  in  that  of  Fig.  2  about 
650  sq.  ft.  As  explained  above,  however,  there  is  no  need  to 
make  use  of  the  actual  mill  floor  space  for  the  greater  part  of 
the  equipment,  as  the  reversing  motor  is  the  only  portion  of  the 
plant  which  requires  to  be  in  close  proximity  to  the  mill. 

The  advantages  of  the  electrical  reversing  drive  have  been 
discussed  on  frequent  occasions,  and  there  is  no  need  to  con- 
sider these  in  this  article  ;  but,  as  an  illu.stration  of  the  perfect 
control  of  the  mill  motor, there  maj  be  in- 
stanced the  rolling  of  a  fire-box  plate.  The 
design  of  these  plates  tenders  it  nece.ssarv 
to  have  one  end  considerably  thinner  than 
the  remainder,  and  to  do  this  the  plate  is 
entered  into  the  rolls,  and  a  draught  taken 
up  to  ^  certain  datum  line.  The  motor  is 
then  stopped,  reversed  and  the  plate  run 
out,  leaving  the  thicker  end  im  touched.  The 
necessity  of  being  able  to  stop  and  reverse 
the  mill  at  e.xactly  the  right  moment  is 
obvious,  and  this  class  of  work  has  been 
successfully  carried  out  in  practice. 

The  uses  of  the  Ilgner  drive  are  not  con- 
fined solely  to  rolling-mill  wcrk.      Apart 
from  its  wide  application  to  '"  winders  "  and 
"  hoists,"  this  drive  has  been  most  success- 
fully employed    for  the    operation   of  ex- 
trusion presses.   Here  the  flywheel  equaliser 
takes  the  place  of  the  cumbersome,  inefli- 
cient  and  expensive  hydraulic  accumulator. 
The  powers  come  within  the  limits  of  the 
small  drives  hitherto  employed  in  the  metal 
trades,  and,  as  an  example,  there  mav  be 
mentioned  a  plant  where  the  motor  dri^^ng 
the  hydraulic  pumps  has  a  maximum  power 
of  300  H.p.     Stopp.ng,  starting  and  speed 
variation   are  controlled  exactly  as  in  the 
case  of  a  mill  motor.     The  flywheel  set  in 
this  instance  is  driven  by  a  120  h.p.  motor, 
having    a   3|    ton     fl\ wheel.   5ft.  6in.  in 
diameter. 
It  would  appear  that  at  present  the  capabilities  and  advan- 
tages of  the  small  reversing  mill  plant  have  not  been  fully 
grasped  by  manufacturers  :   but  it  is  anticipated  that,  with  an 
increasing  necessity  for  large  outputs  and  a  reduction  in  operat- 
ing costs,  the  future  will  see  a  wide  extension  of  the  electrical 
reversins;  drive  of  small  mills. 


-View  of  .Mill. 
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Motor  Equipment  for  Main  Drive  of  Rolling  Mills. 

We   give    below  particulars   of   electrically-driven    rolling  mills  equipped  by  British  fii-ms  in  so  far  as  such  data  have 
been  supplied  to  uS  : — ^^__ 


Description   of   mill. 


H.P. 


.Steel.  Poech  &  Toz-^r !  Continuous  biJet 

Whitecross  Co 

!<toel.  Peoch  &  Toz?r 

S.  African  Steel  Union  Corporation 
Govt.  Rolling  Mills,  Southampton  .. 

Elliott  Metal  Co 

F.Smith  &CO 

Andrews  &  Co 

Melinf.Mimth  Co 

Ribcock  &  Wilcox 

Birmingham  Corrugated  Iron  Co. 


Wire  rod 

Slab   

3high     

24 in.  &  20  in.  sheet 

Sheet     

Roughing  &  finishing  rod 

9  in.  rod  (finishing)  

24  in.  sheet  (three  mills)  ... 

Tubepiercing    

28  in.  sheet  (two  mills)     .. 
4  in.  sheet  (four  mills)    .. 


rpi>er  Forest  &  Worcester  S.  &  T.  Co.  24  in.  sheet  (four  mil  : 
Upper  Forost  &  Worcester  S.  &  T.  Co.i  24  in.  sheet  (four  mi  : 
Upper  Forest  &  Worcester  S.  &  T.  Co.    24  in.  sheet  (four  mills)    .. 

Govt.  Rolling  Mills.  Southampton  20  in.  &  18  in.  sheet     

Weld  less  Steel  Tube  Co Tubepiercing 


20in.  &;18in.  Sheet     . 

Draw  benches  

14  in.  roughing     

18  in. sheet    

16  in.  &  15  in.  sheet 

Tube  rolling 

20  in.  sheet  (3  stands)  , 
30  in.  &  24  in.  sheet 
Slabbing  and  sheet  ... 

Sheet    

15in.  &  12  in.  sheet ... 

Sheet      

14 in. intermediate  ... 
Tube  rolling 


Govt.  Rolling  Mills.  Southampton 

F.  Smith  &  Co 

Andrews  &  Co 

Govt.  Rolling  Mills,  Southampton 
Govt.  Rolling  Mills,  Southampton 

Babcock  &  Wilcox 

Stewart    &  Lloyds 

Munition  Factory,  Birmingham  .. 

T.  Bolton  &  Sons  

Elliott  Metal  Co 

Govt.  Rolling  Mills,  Southampton 
Govt.  Rolling  Mills,  Southampton 

Andrews  &  Co 

Tubes  Limited    „,,•■• 

Tubes  Limited    ,  Hydraulic  piercing 

Tubes  Limited    Tubepiercmg   

Tubes  Limited    Tubepiercmg    ..:... 

Tubes  Limited    Tubepiercmg      ... 

Munition  Factor%-,  Birmingham  24  m.  &  18  in.  sheet 

Babcock  &  Wilcox Tubepiercing    

Munition  Factor\-,  Birmingham  Sheet 

Mimtz  Metal  Co!    Tubepiercmg    

Muntz  Metal  Co !  Tube  rollmg 

Aluminium  Corporation    :1  Sheet      

.Jones  &  Colver  I  Rod    

Perfeota  Tube  Co Pi'Ser     

Babcock  &  Wilcox P'lger     •• 

Dorman.Long&Co .••    ^°^*|^^";;^  |;^^ 

Dorman.  Ijong  &  Co 

Dorman,  T»ng  &  Co 

Oldbury  Rolling  Mills    

Munition  Factory,  Birmingham  .. 

Elliott  Metal  Co".    

Camm-ll.  T>aird  &.  Co 

TupiXfr  &  Co 

Govt.  Rolling  Mills,  Southampton 

Govt.  Rolling  Mills,  Southampton 

Govt.  Rolling  Mills,  Southampton 

Heeley  Silver  Mills 

Dorman ,  Lfing  &  Co 

Dorman,  Long  &  Co 

Partington  Steel  &Iron  Co 

Partington  Steel  &  Iron  Co 

Partington  Steel  &  Iron  Co 

Blaenavon  Co 

Locke,  Lancaster  &  Co 

Glcngamock  Iron  &  Steel  Co 

Metal  Mfg.  Co 

Lond 


Continuous  rod     

Continuous  rod     

fiin.rghng.  &7in.  finshg. 

Sheet      

Sheet      

Sheet      

Rod    

12in.  finishing 

12 in.  finishing 

Sin.  finishing    

Cold  rolls   

28  in.  cogging    

Wirerod    

20  in.  3  high  roughing 

18  in.  3  high  intermediate 

18  in.  3  high  finishing  

Tvre  finishing   

Siieet      

12in. guide   

Tubepiercing    

Special 


Gravesend  St^el  &  Tinplate  Co '  Cold  rolls  

Undon    Sjiecial  

Neville  Druce Sheet      

London ^^"^^  : Vl 

Dorman,  Long  &  Co |  42  in.  reversmg  plate   

Steel,  Peech  &  Tozer I  36  m.  reversing  cogging  .. 

Dorman,  Long  &  Co 29  in.  reversing  plate    

rtnrman,  I>ong  &  Co '  28  in.  reversing  cogging  .. 

.John  Brown  &  Co j  24  in.  reversmg  cogging   .. 

Pit'-nt  Shaft  &  Axletrec  Co i  Special  

Locke.  Lancaster  &  Co |  21  in.  sheet    

Armstrong,  Whitworth  &  Co :  Light  sheet  steel   


Speed. 


Supply. 


1200 
4700 
3000 
1800 
1600 
1450 
1400 
1300 
1500 
1400 
1400 
1300 
1100 
1100 
1100 
1200 
1000 
1000 

900 

800 

800 

800 

900 
1000 

750 

690 

600 

600 

600 

600 

800 

720 
-720 

720 

650 

600 

550 

500 

500 

500 

500 

400 

360 

325 

325 

32.^^ 

300 

250 

200 

20C 

160 

100 

100 

80 

60 

3600 

2500 

3000 

3000 

3000 

2000 

880 

700 

400 

300 

200 

l.oO 

124 

100 
20500 
15.500 
12000 

3600 

1800 

.500 

300 

6.50/2.500 


Hanson,  Dales  &  Co I^*'' 


150 

*  With  flywheel  motoi 


92 
490 
240 
365 
266 
120 
365 
650 
360 
290 
730 
210 
210 
210 
292 
730 
292 
730 
730 
332 
332 
104 
360 
360 
580 
360 
322 
322 
210 
290 
485 
730 
730 
730 
360 
730 
290 
480 
480 
415 
485 
360 
360 
360 
470 

780 

360 

490 

490 

360 

475 

480 

480 

715 

725 
90 
120/180 
55/90 
90/180 
90/180 
175/3.50 

660 
130/170 

500 

480 
200/300 

500 
.525/600 

600 
40/70 
48/100 
.50/100 
70/90 
117/170 
90/180 

200 

200 

1^0' 
>rator  sets 


Gear 
Rope  &  gr. 

Gear 

Rope 
Rope  &  gr. 


3  ph.,  6300  v.,  50  eye. 

3ph..2C00v.,50cyc. 

3  ph.,  6300  v.,  50  eye. 

3ph.,.525y.,  5Ccyc. 

3  ph.,  3300  v.,  50  eye.  nope  ci,  gr, 

3  ph.,  440  v.,  25  eye.   Rope  &  gr, 

3  ph.,  2200  v.,  50  eye.  Ropedrct. 

3  ph.,  3300  v.,  50  eye.   niront- 

3  ph.,  2200  v.,  25  eye. 

3  ph..  400  v..  25  eye. 

3  ph.,  440  v.,  50  eye. 

3ph.,33C0y.,50cyc. 

3ph.,  3300v.,50c\'C. 

3  ph.,  3300  v.,  50  eye. 

3  ph.,  3300  v.,  50  eye. 

2  ph.,  2700  v.,  .50  eye. 
3ph..  3300v.,50cj'c. 

3  ph.,  2200  v.,  50  eye. 
3  ph.,  3300  v.,  50  eye. 
3  ph.,  3300  v.,  50  eye. 
3  ph.,  3300  v.,  50  eye. 
3  ph.,  400  v.,  25  eye. 
3  ph.,  400  v.,  25  eye. 
3ph.,440  v.,  25cyc. 
3  ph.,  400  v.,  50  eye. 
3  ph.,  440  v.,  25  eye.     uear 
3  ph.,  3300  v.,  50  eye.  Rope  &  gr. 
3  ph.,  3300  v.,  50  eye.  Rope  &  gr. 
3  ph.,  3300  v.,  50  eye.    T^: — * 
3  ph.,  5000  v.,  25  eye. 
3  ph.,  440  v.,  25  eye. 
3  ph.,  440  v.,  25  eye. 
3  ph.,  440  v.,  25 eye. 
3  ph.,440  v.,25cyo. 
3  ph.,  440  v.,  25  eye. 
3ph.,400v.,25cyc. 
3  ph.,  440  v.,  25  eye. 
2  ph.,  440  v.,  .50  eye. 

2  ph.,  440  v.,  50  eye. 

3  ph.,  440  v.,  50  eye. 

2  ph.,  200  v.,  50  eye. 

3  ph.,  440  v.,  25  eye. 
3  ph.,  400  v.,  25  eye. 
3  ph.,  440  v.,  40  eye. 
3  ph.,  440  v.,  40  eye. 
3  nh.,  440  v.,  40  eye. 
3  ph.,  400  v.,  25  eye. 
3  ph.,  440  v.,  25  cjc. 
3  ph.,  440  v.,  25  eye. 
3  ph.,  440  v.,  25  eye. 
2ph.,  200  v.,  50  eye. 
3  ph.,  440  v.,  50  eye. 


Direct 
Gear 
Gear 
Gear 
Gear 
Gear 
Gear 
Rope  &  gr. 

Gear 

Rope  &  gr. 

Gear 

Gear 

Rope  &  gr. 

Rope  &  gr. 

Gear 
Rope  &  gr. 
Gear 
Gear 
Gear 


pn.,  t^v  v.,  u\r  v;_y«J. 

J  ph.,  440  v.,  50  eye. 
3  ph.,  440  v.,  50  eye. 

2  ph  ,  200  v.,  50  eye. 

3ph.,400y 

460  v.  (d.c.)  

.500v.  (d.c.)  

.500  v.  (d.c.)  

500  V.  (d.c.)  

460  V.  (d.c.)  

460v.(d.c.)  

440  V.  (d.c.)  

2i30  v  (d.c.)  

440  V.  (d.c.)  

220  V.  (d.c.)  

440  V.  (d.c.)  

500  V.  (d.c.)  

440  V.  (d.c.)  

3  ph.,  27.50  v.,  40  eye. 
3ph.„6300v.,.50cvc.* 
3  ph..  2750  v.,  40  eye* 
3  ph..  27.50  v.,  40  eye.* 
3  ph.,  6600  v.,  .50  eye* 

3ph.,  .5000  v.,  .50  eye. 

460  V.  (d.c.)  "..... 

6,600  v.,  .50  eye.  and 

.500  V,  (d.c.j* 
345 


Direct 

Rope 

Gear 

Gear 

Gear 

Gear 

Gear 

Gear 

Gear 

Gear 

Gear   , 

Rope   1 

Belt 

Rope   j 

Rope 

Gear 

Gear 

Gear 
Rjie.  &  dir. 

Gear 

Gear 

Gear 

Belt 

Gear 

Gear 

Gear 

Gear 

Direct 
Gear  &  bit. 

Direct 

Direct 

Direct 

Gear 

Gear 

Direct 

Gear 

Gear 

Gear 

Gear 

Gear 

Gear 
Direct 
Direct 
Direct 
Direct 

Gear 
Direct 

Gear 

Gear 


I/iines."  drv.|  Dir.  cpld. 


B.T.H. 

B.T.H. 

B.T.H. 

B.T.H. 

B.T.H. 

B.T.H. 

B.T.H. 

B.T.H. 

B.T.H. 

B.T.H. 

B.T.H. 

B.T.H. 

B.T.H. 

B.T.H. 

B.T.H. 

B.T.H. 

B.T.H. 

B.T.H. 

B.T.H. 

B.T.H. 

B.T.H. 

B.T.H. 

B.T.H. 

B.T.H. 

B.T.H. 

B.T.H. 

B.T.H. 

B.T.H. 

B.T.H. 

B.T.H. 

B.T.H. 

B.T.H. 

B.T.H.   - 

B.T.H. 

B.T.H. 

B.T.H. 

B.T.H. 

B.T.H. 

B.T.H. 

B.T.H. 

B.T.H. 

B.T.H. 

B.T.H. 

B.T.H. 

B.T.H. 

B.T.H 

B.T.H. 

B.T.H. 

B.T.H. 

B.T.H. 

B.T.H. 

B.T.H. 

B.T.H. 

B.T.H. 

B.T.H. 

B.T.H. 

B.T.H. 

B.T.H. 

B.T.H. 

B.T.H. 

B.T.H. 

B.T.H. 

P,.T.H. 

H.T.H. 

B.T.H. 

B.T.H. 

B.T.H. 

B.T.H. 

B.T.H. 

B.T.H. 

B.T.H. 

B.T.H. 

B.T.H. 

B.T.H. 

B.T.H. 

B.T.H. 
Lancs.D.A  M.Co.. 

Lancs.D.&M.  Co.. 
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Motor  Kquipment  for  Main  Drive  of  Rolling  Mills— co«<»jmj./. 


Description  of  mill. 


Walker,  Parker  &  Co 

Walker,  Parker  &  Co 

Armstrong,  Wliitworth  &  Co 

Blaenavon  Co 

Blaenavon  Co 

Darl ington  Rolling  Mills  Co 

Sniitli  &  McLean    

Tavlor  Bros 

Bibby  &  Co 

British  Insulated  &  Helsby  Cables  Co... 

Broughton  Copper  Co 

G.  Adams  &  Sons  

Chesterfield  Tube  Co 

Earle,  Bourne  &  Co 

Earle,  Bourne  &  Co 

Earle,  Bourne  &  Co '  Non-reversing 

Earle,  Bourne  &  Co Non-reversing 

Low  Moor  Iron  Co ~ 

Low  Moor  Iron  Co 


Lead  

Lead  

Tool  steel  (non -reversing) 
Steel  tyres  (non-reversing) 
.Steel  tyres  (non-reversing) 
Steel  bars  (non-reversing) 
Steel  sheets  (non-revers.) 
Steel  wheels  (non-revers.) 
Copjier  (non-reversing)  .. 
Copper  (non-reversing)  .. 
Copper  (non-reversing)    .. 

Non-reversing  

Tube  (non -reversing)  

Non-reversing  

Non-reversing  


Bar  (non-reversing) 
Bar  (non-reversing). 


Low  Moor  Iron  Co i   Bar  (non-reversing) 

J.  Reynolds  &  Sons   I  Non-reversing  

Skinningrove  Iron  Co Rvrsng.,  rghng.  &  (insbng 

Skinningrove  Iron  Co I  Revei'sing,  cogging  

Cammell,  Laird  &  Co Rvrsng.,  rghng  &  finshng 

~  ^  Reversing,  cogging  

Reversing,  cogging  

Reversing,  finishing 

Reversing      

Reversing  copper  plate    . . 

Reversing  copjjer  plate    .. 

Reversing  copper  plate    .. 

Extruding  press   

Wire  

Wire  

Wire  

Merchant  

Wire  

Cogging 

Sheet      

Merchant  


Wellman  Seaver  Rolling  lOll  Co. 

Scottish  Iron  &  Steel  Co 

Monmouthshire  Steel  &  Tinplate  Co.  . 
Monmouthshire  Steel  &  Tinplate  Co. 

Elliott's  Metal  Co 

Birmingham  Mint 

Binninghani  Battery  &  Metal  Co.  ... 

Manganese,  Bronze  &  Brass  Co 

Richard  Johnson  &  Nephew    

Richard  Johnson  &  Nephew    

Richard  Johnson  &  Nejihew    

Richard  .Johnson  &  Nephew    

Kayser,  Ellison  &  Co 

Kayser,  Ellison  &  Co 

Eston  Sheet  &  Galvanising  Co 

Cargo  Fleet  Iron  Co 


Elliott's  Metal  Co 

Birmingham  Metal  &  Munitions  Co. 
Monmouthshire  Steel  &  Tinplate  Co. 

Baldwins  Limited  

Baldwins  Limited  

Baldwins  Limited  

Baldwins  Limited  

Baldwins  Limited  I  Cold  rolls 

Darlington  Rolling  Mills  Co Rail    

Darlington  Rolling  Mills  Co Merchant 


Copper  

Sheet      

Cogging  .... 
Hot  tinplate. 
Hot  tinplate. 
Hot  tinplate. 
Cold  rolls  .... 


Darlington  Rolling  Mills  Co 

Darlington  Rolling  Mills  Co 

-Monks,  Hall  &  Co 

Monks.  Hall  &  Co 

Monks,  Hall  &  Co 

Raine  &  Co 

Raine  &  Co 

Raine  &  Co 

English  Elec.  Co 

J.  Brown  &Co 

J.  Brown  &Co 

J.  Brown  &  Co 

Monk  Bridge  Iron  Co 

Monk  Bridg?  Iron  Co 

English  McKenna  Process  Co 

English  McKenna  Process  Co 

English  McKenna  Process  Co 

English  ilcKenna  Process  Co 

English  JIcKerma  Process  Co 

English  KcKenna  Process  Co 

English  McKenna  Process  Co 

John  Williams    

Sheffield  Forge  &  Rolling  Mills  Co.  , 
Sheffield  Forge  &  Rolling  Mills  Co. 
Sheffield  Forge  &  Rolling  Mills  Co.  , 
Sheffield  Forge  &  Rolling  Mills  Co.  . 
Sheffield  Forge  &  Rolling  Mills  Co.  . 

Waterloo  Tinplate  Co 

Waterloo  Tinplate  Co 

D.  Colville  &  Sons 

D.  Colville  &  Sons 

D.  Colville  &  Sons 

Tubes  Limited   


Forge  train    

Forge  train    

Wire  (finishing)     

Wire  (roughing)    , 

Merchant  

Rail    

Merchant  (roughing) 
Merchant  (finishing) 

Tvre  

Tyre  

Bar     

Bar     

Tvre  

Tvre  

Rail    

Rail    

Rail    

Rail    

Rail   

Rail    

Merchant  

Merchant  

Merchant  

Merchant  

.Sheet      

Merchant  

Merchant  

Hot    

Cold 

Merchant  

Merchant  (finishing) 
Merchant  (roughing) 
Tube  


H.P. 


150 
100 
120 
300 
300 
1000/1300 
400 
530/800 
100 
400 
300 
200 
150 
600 
460 
200 
225 
250 
400 

175 

80 

19,000 

12,000 

19,000 

12,000 

6,380 

5,300 

1200 

890 

780 

450 

240 

2750 

750 

750 

2000 

1200 

375 

1060 

1000 

1000 
750 
7.50 
600 
609 
600 
440 
300 
600 
450 

250 

250 

550 

400 

400 

600 

400 

400 
1350 
600/1200 
200 
200 
600 
300 
500 
500 
500 
500 
500 
500 
360 
500 
500 
350 
250 
300 
150 
500 
225 
400 
400 
250 
375 


Speed. 

600 

400 
400/475 

300 

300 

200 
120/200 
300/600 
360/480' 
350/400j 
350/400 

415 

240 

240 

360 

360 

360 

243 
480/375 

243 

480 
0:140 
±120 
±150 
±120 
±175 
±140 
±100 
±105 
±500 
±210 

400 

500 

750 

750 
80/150 
245/365 

375 

200 
150/75 

250 

187 
75 

150 

150 

150 

150 

250 
270/450 
110/247 

300/4.50 

300/450 

400/530 

200/300 

92/125 

60/120 

80/160 

60/250  . 

500 

500 
450/200 
450/200 

500 

500 

280 

280 

280 

280 

280 

280 
250/125 

300 
88 

125 

375 

500 

500 

214 

300 
200/100 
150/300 
90/150 

375 


Supply. 


420  v.,  '■  Lanes."  drv 
460  v.,  "  Lanes."  drv. 

500  V.  (d.c.)  

460v.  (d.c.)  

460  V.  (d.c.)  

440  V.  (d.c.)  

500  V.  (d.c.)  

2.50  V.  (d.c.)  

460v.(d.c.)  

240  V.  (d.c.)  

500  v.  (d.c.)  

2700  v.,  50  eye,  (a.c.) 
440  v.,  50  oae-  (a.c.).. 
6000  v.,  25 ^c.  (a.c.) 
5000  v.,  25  eye.  (a.c.) 
5000  v.,  25  eye.  (a.c.) 
2750  v.,  50  eye.  (a.c.) 
lOOOv.,  50cvc.(a.c.) 
1000  v.,  50  eye.  (a.c.) 


Installed  by 


1000  v.,  50  eye.  (a.c.) 

400  v.,  25  eye 

±465  V.  (d.c.)  

±550  V.  (d.c)  

±465  V,  (d.c.)  

±60  V.  (d.c.)  

±630  V.  (d.c.)  

n=600  V.  (d.c)  

500  V.  (d.c)  

±400v.  (d,c.)  

±400  V,  (d.c.)  

+435  V.  (d.c.)  

500  V.  (d.c.)  

3  ph„  6600  v.,  50  eye 
3  ph.,  6600  v.,  60  eye. 
3  ph.,  6600  v.,  60  eye 

460  V.  (d.c)  

3  ph„  500  v.,  50  eye 
3  ph.,  5C0  v.,  60  eve. 
3  ph.,  2750  v.,  40  eye 
3  ph.  var,  speed  set, 

2750  v.,  40  eye, 
3  ph„  440  v.,  25  eye, 
3  ph.,  440  v„  25  eye. 
3  ph.,  2750  v„  25  eye. 
3  ph„  2100  v.,  50  eve 
3  ph„  2100  v.,  50  eve. 
3ph.,  2100  v.,  50  eye. 
3  ph.,  21C0  v.,  50  eve. 
3ph„2100v.,.50cvc. 

460  v.  (d.c)  "... 

460  V.  (d.c)  


460  V.  (d.c) 
460  V.  (d.c) 
500  V.  (d.c) 
500  V.  (d.c) 
500  V.  (d.c) 
500  V.  (d,c) 
500  V.  (d.c) 
500  V.  (d.c.) 
3  ph.,  6600  V, 
3  ph.,  6000  V, 
2,30  V.  (d.c) 
230  V.  (d.c) 
2  ph..  2000 V. 

2  ph.,  2000  V. 

3  ph..  400  v., 
3  ph.,  400  v., 
3  ph.,  400  v., 
3  ph.,  400  v., 
5  ph.,  400  v., 
3  ph.,  400  v., 
3ph,  v.  sj)d., 
3  ph.,  400  v., 
3  ph.,  3300  V. 

2  ph.,  3.300  V. 

3  ph.,  2000  V. 
3  ph.,  3300  V. 
3  ph.,  3300  V, 
60Ov.  (d.c) 
500  V.  (d.c) 
220v.  (d.c) 
220  V.  (d.c.) 
220  V.  (d.c) 
3  ph.,  5000  V 


,  50  eye. 
,  50  eye 


,  60  eye 
,  50  eye 
25  eye 
25  eye 
25  eye 
25  eye. 
25  eye 
25  eve 
400  V.  .. 
25  eye 
,  50  eye. 
,  50  eye. 
,  .50  eye 
,  50  cj-c 
,  50  eve 


25  eye 


Rope 

Lancs.D.&  M.  Co. 

Gear 

Lanes.D.&  M.|Cq. 

Direct 

Siemens. 

Direct 

Siemens. 

Direct 

Siemens. 

Direct 

Siemens. 

Direct 

Siemens. 

Direct 

Siemens. 

Siemens, 

Gear 

Siemens, 

Gear 

Siemens. 

Gear 

Siemens. 

Gear 

Siemens. 

Gear 

Siemens. 

Gear 

Siemens. 

Gear 

Siemens. 

Siemens. 

Rope 

Siemens. 

Belt 

Siemens. 

Rope 

Siemens. 

Direct 

Siemens. 

Rope 

Siemens 

Rope 

.Siemens. 

Direct 

Siemens. 

Rope 

Siemens. 

Rope 

Siemens. 

Roi>e 

Siemens. 

Rope 

Siemens. 

Rp.  &  gr. 

Siemens 

Rope 

Siemens. 

Dir.  cpld. 

Siemens. 

&  rope 

Rojie 

Siemens. 

Rope 

Siemens. 

Direct 

Siemens. 

Direct 

Siemens. 

Direct 

Siemens. 

Direct 

Siemens. 

Direct 

Siemens. 

Direct 

Siemens. 

Gear 

Siemens. 

Gear 

Siemens. 

Rope 

Siemens. 

Rope 

Siemens. 

Din>ct 

Siemens. 

Direct 

Siemens. 

(^ar 

Siemens. 

Gear 

.Siemens. 

Gear 

Siemens. 

Gear 

Siemens. 

Gear 

Siemens., 

Gear 

Siemens. 

Diwct 

Siemens. 

Gear 

Siemens. 

Direct 

Siemens. 

Direct 

Siemens. 

Gear 

Siemens. 

Gear 

Siemens. 

Gear 

Siemens. 

Gear 

Siemens. 

Crfar 

Siemens. 

Direct 

Siemens. 

DiifCt 

Siemens. 

Direct 

Siemens. 

Rope 

Siemens., 
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Motor  Eiquipment  for  Main  Drive  of  Rolling  'M.ills— continued. 


Tubes  Limittd   

Tubes  Limited    

Tubes  Limited    

Tubes  Limited    

Tubes  Limited    

Tubes  Limited   

Tubes  Limited    

Howell  &  Co 

HovreU  &  Co 

Howell*  Co 

Howell  &Co 

Weldless  Steel  Tube  Co 

Wcldless  Steel  Tube  Co 

Weldless  Steel  Tube  Co 

Weldless  Steel  Tube  Co 

Barrow  Hematite  Steel  Co 

Barrow  Htematite  Steel  Co 

Barrow  Hiematite  Steel  Co 

Brown.  Bavlev's  Steel  Works  . 
Treforest  finplate  Co 

W.  Bain  &  Co 


Guest,  Keen  &  Nettlefolds    

Guest.  Keen  &  Nettlefolds   

Guest.  Keen  &  Nettlefolds   

Guest.  Keen  &  Nettlefolds    

Birmingham  Battery  &  Metal  Co. 
Birmingham  Battery  &  Metal  Co. 

C.  aifford  &  Sons  .." 

C.  aifford  &  Sons 

C.  aifford  &  Sons 

Dugard  Brothers  

Dugard  Brothers  

Willans  &  Robinson  

A.  Everitt  &  Sons 

A.  Everitt  &  .Sons 

A.  Everitt  &  Sons 

A.  Everitt  &  Sons 

A.  Everitt  &  Sons 

A.  Everitt  &  Sons 

A.  Everitt  &  Sons 

District  Iron  &  .Steel  Co 

Barker  &  Allen  

Barker  &  Allen  

Barker  &  Allen  

Barker  &  Allen  

Cammell.  Laird  &  Co 

J.  Hill  &  Sons 

F.  R.  Simpson  &  Co 

Kynochs  Limited  

Kvnochs  Limited  

Kj-nochs  Limited  

KjTiochs  Limited  

Kynochs  Limited  

Kvnochs  Limited  

KjTiochs  Limited  

Kj-nochs  Limited  

Kvnochs  Limited  

Kynochs  Limited  

Kynochs  Limited  

Kvnochs  Limited  

Kynochs  Limited  

Kynochs  Limited  

Kynochs  Limited  

Kynochs  Limited  

Kynochs  Limite<l  

Kynochs  Limited  

Kynochs  Limited  

Kvnochs  Limited  

KNTiochs  Limited  

K^Tiochs  Limited  

K\-nochs  Limited  

Kvnochs  Limited  

Tregoning  &  Co 

Davy  Bros.,  Ltd 

Davy  Bros.,  Ltd 

Davy  Bros.,  Ltd 


Description  of  mill. 


Tube 

Tube 

Tube 

Tube 

Tube 

Tube  

Tube  

Pilger  tube 

Tube  

Tube  


Tube 

Tube 

Tube 

Tube 

Merchant 
Hoop 
Planishing 
Merchant 
Sheet      ... 


Merchant 


Piercer 


Sheet     

Sheet     

Sheet     

Sheet  brass 
Sheet  brass 
Tube 


Hoop     

Sheet  nickel  

Sheet  nickel  

Sheet  nickel  

Sheet     

Merchant  

Hoop      

Merchant,  (roughing)  9 in. 
(finishing)  7  in. 

Sheet      

Sheet     

Sheet     

Sheet     

Sheet     

Sheet     

Sheet     

Sheet     

Sheet     

Sheet     

Sheet      

Sheet     

Sheet      


Sheet 
Sheet 
Sheet 


H.  Wiggin  &Co 

H.  Wiggin  &Co 

Astor  Chain  &  Hook  Co. 
Steel  Nut  &  .T.  Hampton 
W.  Bavliss,  Ltd 


Sheet  ... 
Sheet  ... 
Cold  rolls 

Plate  

Merchant 


Sheet  nickel 
Sheet  nickel 


Drawbench 


2C0 
200 
170 
170 
170 
150 

80 
350 
250 
110 

75 
340 
340 
150 
150 
360 
375 
340 
400 
400 

350 

275 

200 

175 

100 

.300 

120 

275 

275 

105 

275 

100 

275 

250 

250 

150 

150 

100 

100 
80 

250 

215 

120 
50 
.50 

210 

2.50 

250 

200 

200 

200 

165 

165 

115 

115 

115 

115 

100 

80 

75 

75 

65 

05 

65 

65 

42 

42 

42 

42 

42 

42 

42 

200 

200 

120 

120 

200 
1.50 
200 
200 
200 


Speed. 


375 

375 

,375 

375 

375 
480/360 
600/700 
300/428 

585 

600 

600 

7.50 

750 

750 

750 

85/200 

230/350 

230/350 

85/200 

40 

300/100 

375 
750 
375 
375 
600 
550 
300 
300 
250 
375 
500 
360 
500 
375 
375 
375 
500 
500 
500 
365 
300 
300 
375 
750 
750 
250 
.500 

600 
600 
600 
600 
600 
600 
600 
600 
600 
7.50 
750 
7.50 
750 
7.50 
750 
7.50 
7.50 
7.50 
7.50 
7.50 
7.50 
7.50 
7,50 
7.50 
200 
600 
,500 
.500 

300 
375 
375 
510 
375 


Supply. 


Installed  by 


3  ph.,  5000  v.,  25  eye. 
3  ph.,  5000  v.,  25  eye. 
3  ph..  5000  v.,  25  eye. 
3  ph..  5000  v.,  25  eye. 
3  ph..  5000  v.,  25  eye. 

460v.  (d.c.)   

460v.  (d.c.)   

3  ph..  3000  v.,  50  cvc. 
3  ph. ,3000  v.,  .50  eye. 
3  ph..  3000  v.,  50  eye.  ' 
3ph,  .500:v.,  50  eye.  i 
2  ph.,  27.50  v.,  50  eye.  I 
2  ph..  2750  v.,  50  eye.  1 
2  ph..  2750  v.,  50  eye. 

2  ph.,  27.50  v..  50  eye. 

440  V.  (d.c.)  

440  V.  (d.c.)  

440  V.  (d.c.)  

460  V.  (d.c.)  

3ph.  d.c.  set,  440  v., 

25  eye. 

3  ph.  var.  speed  set. 
440  v..  25  eye. 

3  ph.,  440  v.;  25  eye. 
3  ph.,  440  v.,  25  eye. 
3  ph.,  440  v.,  25  eye. 
3  ph.,  440  v.,  25  eye. 

440  V.  (d.c.)  .■ 

440  v.,  (d.c.) 

3  ph..  5000  v.,  25  CVC. 
3  ph.,  .5000  v.,  25  eye. 
3  ph.,  440  v.,  25  eye. 
3  ph.,  5000  v.,  25  eye. 
3  ph.,  5000  v.,  25  eye. 

410  V.  (d.c.)  '..... 

3  ph.,  400  v.,  25  eye. 
3  ph.,  400  v.,  25  cvc. 
3  ph.,  400  v.,  25  eye. 
3  ph.,  400  v.,  25  eye. 
3  ph.,  400  V.  25  eye. 
3  ph.  400  V.  25  eye. 
3  ph.,  400  v.,  25  eye. 
3  ph.,  5000  v.,  25  eye. 
3  ph.,  440  v.,  25  eye, 
3  ph..  440  v.,  25  cvc. 
3  ph.,  440  v.,  25  eye. 
3  ph.,  440  v.,  25  cvc. 
3  ph.,  3000  v.,  50  eye. 

2  ph. ,2700  v.,  .50  eye, 

3  ph.,  400  v.,  25  eye. 


3  ph., 
3  ph., 
3  ph., 
3  ph., 
3  ph., 
3  ph.. 
3  ph., 
3  ph., 
3  ph., 
3  ph., 
3  ph., 
3  ph., 
3  ph., 
3  ph., 
3ph., 
3  ph., 
3  ph., 
3  ph. 
3  ph. 
3  ph. 
3  ph. 
3  ph. 
3  ph. 
3  ph. 
3  ph. 
3  ph. 
2  ph. 

2  ph. 

3  ph. 
3  ph. 
3  ph. 
3ph 
3i)h 


500  v.,  .50  eye, 
520v.,.50cVc. 
.520v.,50cyn. 
.500  v.,  50  cvc 
520  v.,  50  eye. 
.500  v.,  .50  eye. 
500  v..  .50  eye. 
.500  v..  50  eye. 
.500  V,  50  eye. 
.500  v.,  50 eye. 
.500  v.,  50  eye. 
500  v.,  50  eye. 
500  v.,  50  eye. 
.500  v.,  50  eye. 
520  v.,  .50  eye. 
.520  v.,  ,50  eye. 
,  .520  v.,  ,50  eye. 
,  .500  v.,  .50  eye. 
,.500  v.,  50  eye. 
,.500  v.,  50  eye. 
,  .500  v.,  .50  eye. 
,.500  v.,  .50  eye. 
,520  v.,  .50  eye. 
,  520  v.,  .50  eye. 
,.500  v..  .50  eye. 

,220v 

,  2000v 

,  4  wr.,2000v., 

.50  eye. 
,  440  v.,  25  eye. 
,  440  v.,  25  eye. 
,  .5000v.,25'cye, 


Rope 
Rope 
Rope 
Rope 
Rope 

Belt 

Belt 
Dir.  cpld. 


Gear 

Gear 

Gear 

Gear 

Direct 
Direct 
Direct 
Direct 
Dir.  cpld. 

Direct 


Direct 

Dir.  cpld. 

Gear 

Gear 

Direct 
Gear 

Rope 


Rope 
Rope 
Rope 
Rope 
Belt 
Belt 
Direct 
Rope 

Gear 


Pinion 

Gear 

Belt 

Belt 

Pinion 

Pinion 

Belt 

Pinion 

Pinion 


.<0  v.,  25  eye. 


Rope 
Rope 
Rope 


Gear 
Rp.  &  gr. 
Belt 
Rope 
Rope 


Siemens. 
Siemens. 
Siemens. 
Siemens. 
Siemens. 
Siemens. 
Siemens. 
Siemens. 
Siemens. 
Siemens. 
Siemens 
Siemens. 
Siemens. 
Siemens. 
Siemens. 
Siemens. 
Siemens. 
Siemens. 
Siemens. 
Siemens. 

Siemens. 

Siemens. 
Siemens. 
Siemens. 
Siemens. 
Siemens. 
Siemens. 
Siemens. 
Siemens. 
Siemens. 
Siemens. 
Siemens. 
Siemens. 
Siemens. 
Siemens. 
Siemens. 
Siemens. 
Siemens. 
Siemens. 
Siemens. 
Siemens. 
Siemens. 
Siemens. 
Siemens. 
Siemens. 
Siemens. 
Siemens. 
Siemens. 

Siemens. 
Siemens. 
Siemens. 
Siemens. 
Siemens. 
Siemens. 
Siemens. 
Siemens. 
Siemens. 
Siemens. 
Siemens. 
Siemens. 
Siemens. 
Siemens. 
Siemens. 
Siemens. 
Siemens. 
Siemens. 
Siemens. 
Siemens. 
Siemens. 
Siemens. 
Siemens. 
Siemens. 
Siemens. 
Siemens. 
Siemens. 
Siemens. 

Siemens. 
Siemens. 
Siemens. 
Siemens. 
Siemens. 
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Motor  equipment  lor  Main  Drive  of  Rolling  Mills— conanwerf. 


IX-scription  of  mill. 


H.P. 


W.  Bavliss.  Ltd 

W.  Bavliss,  Ltd ,  Tube  

Crostliivait^s  Eng.  &  Furnace  Co Reeling  

Crosthwaites  Eng.  &  Furnace  Co Reeling  

Crosthwaites  Eng.  &  Furnace  Co Reeling  

Crosthwaites  Eng,  &  Furnace  Co Re?liiig  

Croitliwaites  Eng.  &  Furnace  Co |  Reeling  

G.  Jones,  Ltd Sheet      

6.  Jones,  Ltd Tube  

G.  Jones,  Ltd 

R.  Hill  &  Co Wire  

R.  Hill  &  Co Wire  

R.  Hill  &  Co :  Wire  

Winfi  Ms  Rolling  Mills Brasssheet    

Wiufelds  Rolling  Mills Brasssheet    

Wilkes,  Son  &  Mappleb?ck  Copperplate 

Wilkes,  Son  &  Mapplebeck  Copperplate 

Wilkes.  Son  &  Mapplebeck  j  Copperplate 

A.  F.  Parkes  !  Sheetsteel     

A.  F.  Parkes  

Heaton  Dugard Sheet      

Heaton  Dugard Sheet      

Heaton  Dugard Sheet      

Heaton  Dugard Sheet      

J.  Hands*  Sons Sheet      

Wm.  West  Gemiansilrer  

Elliott's  Metal  Co 

J.  Sumners  &  Sons    

Rsdbrook  Tinplate  Co Cold  rolls   

Redbrook  Tinplat?  Co Hottinplate 

J.  Wood  &  Sons j  Merchant  

T.  Smith  &  Son :  

H.  Roberts 

Perry  &  Co :  

Carr;Wild&Co ,  

I.  Nash  &  Sons  I  

Kemp  &  Sms 1  Sheet     

Kemp  &  Sins |  Sheet      

Kemp  &  Sins j  Sheet     

R>therhara  For ^e  &  Rolling  Ids   '  Reeling  

E.  L'ovd  &  Co.  Sheet     

E.  Lloyd  &  Co.  i  Sheet     

Appleby  Iron  Co 40  in.  rev.  slabbing  

Appleby  Iron  Co 10  ft.  rev.  plate     

Appleby  Iron  Co I  7  ft.  rev.  plate  

Patent'Shaft  &AxletreeCo.,  Ltd j  32  in.  rev.  billet  &  bar      . 

Bolekow,  Vaughan  &  Co.,  Ltd j  40  in.  rev.  cogging    

A.  Hickman  &  Co i  26  in.  bar  

Palmers Shipblg.  &  Iron  Co.,  Ltd 36in.rev.   finishing 

Patent  Shaft  &  Axletree  Co.,  Ltd ,  36  in.  rev.  cogging    

Palmer's  Shipb.lg.  &  Iron  Co..  Ltd 38  in.  rev.  cogging    

Foster,  Blackett  &  Wilson    Rev.  lead  rolling  

Holman,  Mitchell  &  Co.,  Ltd '  Rev.  lead  

The  Ebbw  Vale  S..  L  &  C.  Co Sheet      

Pearson  &  Knowles   Wire  

F.  Braby  &Co.,  Ltd 30  in.  sheet    

John  Ly.s.ight Sheet      

Bolekow,  Vaughan  &Co.,  Ltd ;  18  in.  finishing 

Cargo  Fleet  Iron  Co '  11  in 

District  I.  &  S.  Co Con.  3  high,  for  finishing 

steel  strips 

District  I.  &  S.  Co 12  in.  continuous      

Dorman.Long  &  Co 3  high  &  2  high  finishing. 

Canini?ll  Liird   Tvre  roughing  


Cammell  Laird   :  Tvrefinishing   

Cammell  Laird   Tvrefinishing   

Sml.  Fo.x&Co.,  Ltd 14  in.  dble.  2  high  sheet  .. 

Wm.  Beardmore    i  Tvre  finishing   

DistrictL  &S.Co lOin : 

Effingham  Steel  Works I  Strip  

Wm.  Beardmore i  Tyreroughing  


Holmes  Steel  Foundrv  Co j  Continuous   

Smith  &  McLean   ....' I  2highsheet  

John  Spencer  &  Sons Patent  22  in.  turnover     ... 

Patherlron  &  Steel  Co j  3  high  12  in.  merchant     ... 

Etna  Iron  &  Steel  Co 3  high  12  in.  merchant     ... 

The  Glencaim  Iron  &  Steel  Co I  Merchant  

Bolekow,  Vaughan  &  Co.,  Ltd '■  16  in.  roughing  &  Hnishiua 

Parkg.ite  Iron  &  Steel  Co.,  Ltd j   lOin.  finishing 


Tubes  Limited    i  Piercer  

Motherwell      i   10  in.  merchant    

English  McKenna  Process  Co I  6  rail  rc-rolliug  old  rails.  1 

nif-rehant 
*  With  M.G.  set. 


172 

120 
150/400 
150/300 
150/300 
150/400 
150/400 

3.50 

120 

100 

175 

175 

132 

175 

108 

150 

120 
75 

150 

142 

140 

100 

100 
80 

1.50 

150 

150 

140 

125 

100 

125 

105 

100 

100 

100 
95 


45 
54 
50 
50 

6000/1.5200 
6000/15200 
5000/13300 
4000/11400 
3.500/1.3700 
3000/9700 
3000/9.500 
3000/8570 
2500/8500 
90/180 
90/180 
2000/5000 

1500 
1300/.3250 
1300/3250 
1200/2500 
lW/2000 
1000/3000 

1000/2,300 
800/2000 

800 

500 

800 

750 
7.50/1690 

700 
600/2000 

600 

600 

400 
.550/1200 
.500/1.300 
.500  /864 
.500/1.500 
.500/1.500 
.5(M)  1.500 
.500  1000 

.500 

500/iono 

500 

500  1100 

500 

3.50 


Sjjeed. 


Supply. 


500 

500 

590 

600 

600 

500 

500 

375 

550 

500 

385 

385 

392 

375 

375 

485 

485 

485 

375 

375 

375 

500 

500 

500 

375 

500 

375 

500 

240 

240 

490 

150 

750 

300 

7.50 

375 

.500 

500 

500 

725 

.500 

.500 
48  /lOO 
48/100 
60/120 
60/120 
50/100 
60/140 
45/120 
50/80 
40/75 

435 

120 

184 

211 
28/36 
28/34 

290 
130/300 

245 

180 
200  225 

405 

400 

500 

480 
125/200 

490 

240 

290 

405 

585 

363 
27-5 /34-5 
2(>0  315 

365 

365 

365 

360 

1,50/2.50 

150 

730 
120  240 

290 
2.50  125 
t  To  count 


3  ph.,  5000  v.,  25  eye. 

3  ph.,  5000  v ".....  Gear 

3  ph.,  400  v.,  25  eye.  Gear 

440v.  (d.c.)  ." Gear 

440v.,(d.c.) Gear 

3  ph.,  400  v.,  25  eye.  Gear 

3  ph.,  400  v.,  25  eye.  Gear 

3  ph.,  5000  v.,  25  eye.  Rope 

3  ph.,  5000  v.,  25  eye.  Gear 

500  V.  (d.c.)  ' 

3  ph.,  2750  v.,  40  eye.  '  Gear 

3  ph.,  2750  v.,  40  eye.  I  Gear 

3  ph..  440  v., 40  eve.  Gear 

3  ph.,  WOO  v.,  25  eye.  Rope 
3  ph.,  5000  v.,  25  eye. 

3  ph.,  5000  v..  25  eye.  Gear 

3  ph.,  5000  v.,  25  eye.  Gear 

3  ph.,  5000  v.,  25  eye.  Gear 
3ph.,  5000  v..  25  eve.  ' 
3ph.,  5000  v.,  25  eve. 
3  ph.,  5000  v.,  25  eye.  ! 

3  ph.,  440  v.,  25  eye.  Gear 

3ph.,440  v.,  25cyc.  '  Gear 

3  ph.,  440  v.,  25  eye.  Gear 

3ph \  Belt 

3  ph.,  5000  v.,  25  eye.  !  Gear 
3  ph.,  400  v.,  25  eye. 
3  ph.,  440  v.,  50  eye. 

3  ph.,  2200  V Rope 

3  ph..  2200  V I  Rope 

2  ph..  2000  v..  50  cvc.  Rope 

3  ph..  440  v.,  25  eve.  .    ... 

2  ph.,  200  v..  50  cvc.     ' 

3  ph.,  440  v.,  25  cvc.  Gear 

2  ph.,  200  v.,  .50  cvc.  I  Direct 
2ph.,2700v.,  50cyc.  I  Belt 
3ph.,440  V  ,25cyc.     |  Gear 

3  ph.,  440  v..  25  eye. 
3  ph.,  440  v.,  25  cvc. 

460  V.  (d.c.)   ■ j  Belt 

:::;:;       i    ::: 

1350  V.  (d.c.)     jDir.  cpld.* 

1350  V.  (d.c.)     Dir.cpld.* 

1350  V.  (d.c.)     1  Dir.cpld.* 

720  V.  (d.c.)  Dir.cpld.* 

600  V.  (d.c.)  Dir.  epld.* 

Direct  current  j  Dir.  cpld.  * 

900  V.  (d.c.)  Dir.  cpld.* 

720  V.  d.c.)    I  Direct* 

800  V.  (d.c.)  Direct* 

460v.(d.e.)  Geared* 

550v.(d.c.)  Geared* 

3  ph.,  50  per.,  2200  v.  Geared 
3  ph.,  50  per.,  2200  V.  :  Dir.  epld. t 

550  V.  (d.c.)  '  Dir.  cpld. 

500  V.  (d.c.)  Dir.cpld.* 

3  ph.,  60  per.,  2400  V.        Geared 

550  V.  (d.c.)  Dir.  epld. 

3  ph..  .50  per.,  5000/  Geared 

5.500  V. 
5ph.,25pr.,50OO/5500v.      Gear«l 

400  V.  (d.c.)  Dir.  epld. 

360  V.  (d.c.)  Geare<l 

240  V.  (d.c.)  Geared 

500  V.  (d.c.)  I 

3  ph.,  50  per..  3000  V.        Geared 

.500  V.  (d.c.)  Dir.  cpld. 

3  ph..  25  per.,  6500  V.        Geared 
3  ph.,  25  per..  ,5000  v.     Dir.  cpld. 
3  ph.,  .50  [KT..  3300  V.         Rope 

345  v.  (d.c.)  Geared 

230  V.  (d.c.)  ,     Geared 

3  ph.,  ,50  per..  3000  V.  '     Rojie 

500  V.  (d.c.)  Dir.  cpld. 

480  V.  (d.c.)  Geared 

3ph.,  25.per.,400v....  Ropes 
3  ph..  25  i)er..  400  v....  Ropes 
3  ph.,  25  ])er..  440  v....  Rope 
3  ph.,  W  per.,  24C0  v.  Geanni 
240  V.  (d.e.)  Geared 

3  ph..  25  ]XT.,  440  v....      Geared 
3  ph.,  25  per.,  2200  v.     Dir.  cpld. 
3ph.,  50  per..  440  v....   Dbl.  helic. 
gears 


Installed  bv 


Siemens. 

Siemens. 

Siemens. 

Siemens. 

Siemens. 

Si:?mens. 

Siemens. 

Siemens. 

Siemens. 

Siemens. 

Siemens. 

Siemens. 

Siemens. 

Siemens. 

Siemens. 

Siemens. 

Siemens. 

Siemens. 

Siemens. 

Siemens. 

Siemens. 

Siemens. 

Siemens, 

Siemens. 

Siemens. 

Siemens. 

Siemens. 

Siemens. 

Siemens. 

Siemens. 

Siemens. 

Siemens. 

Siemens. 

Siemens. 

Siemens. 

Siemens. 

Siemens. 

Siemens. 

Siemens. 

Siemens, 

Siemens. 

Siemens. 
Westinghonse. 
Westinghouse. 
Westinghouse. 
Westinghou^P. 
Westinghouse. 
Westinghouse. 
WestinghouSe- 
Westinghou^e. 
WestinghouS?. 
Westinghouse. 
Westinghouse. 
Westinghouse. 
Westinghouse. 
Westinghouse. 
Westinghouse. 
Westinghouse. 
Westinghouse. 
Westinghouse. 

Westinghouse. 
Westinghouse. 
Westinghouse. 
Westinghouse. 

Westinghouse. 
Westinghouse. 
Westinghouse. 
Westinghouse. 
Westinghouse. 
Westinghouse. 
Westinghouse. 
Westinghouse. 
Westinghouse. 
Westinghouse. 
Westinghouse. 
Westinghouse. 
Wistinghouse. 
Westinghouse. 
We.'-tinehouse. 

Westingh  ouse. 
Westinghouse. 
Westinghouse. 
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Motor  Equipment  for  Main  Drive  of  Rolling  'M.ills— continued. 


Installed  for 


Description  of  mill. 


The  Mint.  Birmingham Merchant 


Birmingham  Metal  &  Mimitions 


Cold  copper,  brass,  nickel 

breaking  dowii  &  rolling 
10  in.  3  high  finishing 

2  high  sheet  

10  in.  bar  

12in.  bar  

Pilger     

3  high  &  2  high  .stri]) 

3  high  roughing     

Strip 


Speed. 


Supply. 


400/1500 
400/800 


Harts-Hill  Iron  Co 

Redheugh  Sheet  Iron  &  Steel  Co. 

Sheltonl.,  S.  &  C.  Co 

Shelton  I.,  S.  &  C.  Co 

Fielding  &  Piatt.  Ltd 

John  Summers  &  Co 

Donmn.  Long  &  Co 

District  I.  &  S.  Co 

David  Bennie  &  Sons    '  3high  roughing 

Elliotfs  Metal  Co.,  Ltd !  Cold  brass  rolling      

Holmes  Steel  &  Foundry  Co.,  Ltd j  Steel  strip  rolling      

Pitney  Stpel  Rolling  Mills,  Ltd Cold  brass      

Tividale  Rolling  MiUs  Co Coldroll     

Tubes  Limited    Piercer  

Heeley  Silver  Mills.  Ltd '  Cupro  nickel  cold  rolling... 

Perfecta  Tub-s.  Ltd '   Piercer  

The  Mint.  Birmingham !  Hotandrod  

District  Iron  &  Steel  Co 12  in.  merchant  &  spoke... 

Etna  Iron  &  Steel  Co 3 high  9 in.  merchant 

G.  Johnston  &  Co Sheet  (brass) 

British  Insulated  &  Helsby  Cable  Co....    2highsheet  

V'ictoria  Iron  Rolling  Co 

Evercd  &  Co 

Parkgatelron  &  Steel  Co 

Muntz  Metal    

The  Mint,  Birmingham 

Holmes  Steel  &  Found  ryCo 

Wm.  Hunt  &  Son  ." 

Tubes  Limited    ■■.*■■■ 

.1.  Williams  &  Co 

W.  Hunt  &  Sons  (The  Braides)   

W.  H.  Moore  &  Son  

Jonas  &  Colver  

J.  Bro^vn  &  Co 

J.  BrowTi  &  Co 

Tubes  Limited    

Perfecta  Tubes,  Ltd 

Birmingham  Metal  &  Munitions 

DavirB.'linie  &li^s  '  .''.'.Z.'..''.''^.Z . .  :\  2  high  finishing [     150/300 

Oldburv  Rolling  Mills  i  3  high  merchant   |     ]-^!*00 

Harrison  &  Co Coldbrass      .     ]     lo0/_300 

SirW   G    \rmstrong,  Whitworth    Brass  sheet  rollnig 

Perfecta  Tubes,  Ltd. Breakingdown 

W.  H.  Robertson,  Ltd '  Groove 


350/700 
350/1000 
350/700 
350700 

350 
325/800 
325/700 
300/700 
300/600 
300/600 
300/600 
300/600 
300/600 

.300 

300 

300 
275/900 
265/900 
2.50  '600 
2.50/700 
250/375 
250/290 
250/600 
250/550 


Strip  

18  in.  cogging    

Tube  piercing    j  250/300 

Brkng.  dwn.  &  finshg.roUsl  225/600 

12  in.  continuous  roll  I  220/500 

Strip  200/450 

Tube  200/450 

2highsheet  200/600 

Special  200/600 

Sheet  (brass) 200/600 

Bar    I  200 

12 'n.  merchant'    i  200 

12  in.  merchant    '  200 

Tube  I  200 

Breakingdown I  200 

2  high  sheet  (brass  &  cop.)  |  two  160/500 

Merchant  I  150/300 


Britannia  Tube  Co 

Barker  Bros.,  Ltd..  Birmingham 

Ba«sett.  Bagnall  &  Co 

Hall  Street  M  t.O  Rolling  Co.,  Ltd 

Harrison  &  Co 

C.  A.  Robinson  &  Co 

The  Empir.-  .Aluminium  Co 

Rotherham  Forge  &  Rolling  Mill  Co.  .. 

Foster.  Black.-tt  &  Wilson    '  2  high  lead  sheet 

R.  B.  Bvass&Cr ,  Copper  (2  sets)... 

Mardv  Tinpbte  Co.  : '  Threesheet 


150 
1.50 
150 
150 
130/400 


BrassroUing     

Cold  roll  for  German  silverl 

Strip  !  125/190 

Coldbrass      '  125/2.50 

Coldbra.ss     !  100/225 

Strip  100/2.50 


Aluminium  sheet 
8  in. rod 


100/200 

100 

90 

90 

80/200 


365 
365 

220/lCO 

360 
450/720 
450/660 
365 
570 
585 
360 
250/330 
365 
240 
360 
365 
290 
365 
365 
365 
360 
480 
240 
350/380 
210/700 
375 
244 
485 
365 
365 
365 
365 
365 
365 
240 
500 
200/450 
200/4.50 
365 
365 
365 
216 
200/265 
480 
480 
390 
365 
640 
240 
480 
575 
480 
480 
480 
400 
725 
570 
500 
300 


3  ph.,  25  per.,  440  v. 
3 ph.,  25  per.,  500  v... 

650  V.  (d.c.)  

3  ph.,  40  per.,  400  v.. . 

500  v.  (d.c.)  

.500  V.  (d.c.)  

3  ph.,  50  per.,  2000  V. 
3  ph..  40  per.,  400  v.. . 
3  ph.,  40  per.,  2750  V. 
3  ph.,  25  per.,  .5000  v. 

500  V.  (d.c.)  

3  ph.,  25  per.,  440  v. . . 
3  ph..  50  per.,  3000  V. 
3  ph..  25  per.,  .5000  V. 
2ph.,50]jer.,200v... 
3  ph.,  25  per.,  44  V.  .. 
3  ph..  50  per.,  3300  V. 
3ph.,25per..440v... 
3  ph.,  25  per.,  440  v. .. 
3  ph..  25  per.,  440  v... 
3  ph . .  25  per. ,  440  v. . . 
3  ph.,  25  per.,  440  v.. . 

240  V.  (d.c.)  

460  V.  (d.c.)  

3 ph. .25  per.,  400  v.. . 
3  ph.,  50  per.,  3000  V. 
3  ph. ,25 per.,  400  v.. . 
3  ph.,  25  per.,  440  v.. . 
3  ph.,  50  per.,  3000  V. 
3 ph.,  25  per..  400  v.. . 
3  ph..  25  per.,  440  v.. . 
3  ph.,  25  per.,  400  v.. . 
3  ph.,  25  per.,  400  v.. . 
3  ph.,  25  per.,  440  v.... 

2  ph.,  50  per.,  200  v.... 

230  v.(d.c.)  

2.30  V.  (d.c.)  

3  ph..  25  per..  440  v... 
3  ph..  23  per.,  440  v.. . 
3  ph..  25  per.,  400  v... 

.500  V.  (d.c.)   

500  V.  (d.c.)  

3ph..25per.,400v... 
3  ph..  25  per.,  440  v.. . 
3  ph.,  40  per.,  440  v.. . 
3  ph.,  25  per.,  440  v.. . 

110  v.  (d.c.)  

3  ph..  25  per.,  440  v... 
3ph.,25ix'r.,440v... 

500  V.  (d.c.)  

3  ph.,  25  per.,  440  v.. . 
3  ph. ,25 per.,  440  v.. . 

2  ph. ,.50  per.,  200  v.. . 
,500  V.  (d.c.)  

3  ph..  50  per.,  3000  v. 
3  ph..  40  per.,  400  v.. . 

.500  V.  (d.c.)   

400v.(d.c.)   


Drive. 


Geared 
Rope 

Geared 
Ropes 
Ropes 
Ropes 
Dir.  cpld. 

Ropes 
Dbl.hel.gr. 

Geared 
Dir.  cpld. 

Geared 

Dir.  cpld. 

Rope 

Geared 

Rope 

Geared 

Geared 

Dbl.  hel.gr. 

Geared 

Ropes 

Geared 

Belted 

Dbl.  hel.gr. 

Dbl.  hel.gr. 

Ropes 

Geared 

Dbl.  hel.gr. 

Rope 

Rope 

Geared 

Ropes 

Ropes 

Gea  red ' 

Belted 

Dbl.  hel.gr. 

Dbl.  hel.gr. 

Rope 

Geared 

Dbl.  hel.gr. 

Dir.  cpld. 

Dir.  cpld. 

Dbl.hel.gr. 

Geared 

Geared 

Geared 

Geared 

Rope 

Belt  drvn. 

Dbl.  hel.  gr.j 

Rope      I 

Geared 

Dbl.  hel.gr. I 

Dir.  cpld. 

Geared 


Westinghouse. 
Westinghouse. 

Westinghouse. 
Westinghouse. 
Westinghouse. 
Westinghouse. 
Westinghouse. 
Westinghouse. 
Westinghouse. 
Westinghouse. 
Westinghouse. 
Westinghouse. 
M^estinghouse. 
Westinghouse. 
Westinghouse. 
Westinghouse. 
Westinghouse. 
Westinghouse. 
Westinghouse. 
Westinghouse. 
Westinghouse. 
Westinghouse. 
Westinghouse. 
Westinghouse. 
Westinghouse. 
Westinghouse. 
Westinghouse. 
Westinghouse. 
Westinghouse. 
Westinghouse. 
Westinghouse. 
Westinghouse. 
Westinghouse. 
Westinghou.se. 
Westinghouse. 
Westinghouse. 
Westinghouse. 
Westinghouse. 
Westinghouse. 
Westinghouse. 
Westinghouse. 
Westinghouse. 
Westinghouse. 
Westinghouse. 
Westinghouse. 
Westinghouse. 
Westinghouse. 
Westinghouse. 
Westinghouse. 
Westinghouse. 


\oTF.  —The  British  Westinghou.se  Company  (abbreviated  above  to  Westinghouse)  is  now  known  as  the 
Company"  Similar  work  is  also  carri-d  out  by  the  Electric  Construction  Company,  the  English  Electric  Company, 
and  Vickers  Limit-d,  but  the  required  d^t.^  were  not  available  in  tune  for  this  issue. 


Wcstinghous 
Westinghouse. 
Westinghouse. 
AVestinghouse. 
Westinghouse. 
I  Westinghouse. 
Geared  i  Westinghouse. 
Geared  Westinghouse. 
Metropolitan  -Vickers  Electrica 
the  General  Electric  Company, 


The  Gattie  Transport  Scheme. 


Further  evidence  in  su|>port  of  Mr.  A.  W.  Gattics  transport  scheme 
has  been  heard  bv  the  Board  of  Trade  Committee. 

Mr  R'jv  HoRNiMAN.  director  of  the  New  Transport  Comiiany,  stated 
that  there  were  more  than  3,000  acres  of  land  occupied  in  London  by 
goods  yards,  represc-ntine  a  value  of  45  to  50  million  pounds,  while  the 
value  of  such  yards  for  the  whole  country  was  over  300  million  pounds. 
The  abolition  of  shunting  would  allow  an  economy  of  1)80.000  of  the 
railway-owned  wagons  in  use  to-day,  and  the  remainder  would  be  enough 
and  to  spare  to  deal  with  the  country's  goods  traffic.  The  abolition  of 
shunting  would  do  away  with  well  over  70  per  cent,  of  the  locomotive 
work  in  London.  The' railways  would  save  £52.136,000  per  annum. 
Cheap  cartage  and  transport  would  also  be  a  great  benefit  to  agriculture. 
He  had  no  doubt  that  when  Mr.  Gattie's  scheme  was  working,  private 
cartage  would  in  time  disappear.  Our  private  freight  rates  were  the 
highest  in  the  world,  as  they  must  be  under  the  present  extraordinary 
terminal  arrangements.  A  rough  and  ready  estimate  of  the  outlay 
necessan,'  before  the  benefit  of  the  Gattie  economies  could  be  realised, 
-was  between  300  and  100  million  pounds.  He  agreed  that  .j.OOO.OOO 
workers  would  be  dispUced  by  the  clearing-house  scheme,  but  100.000 
would  be  absorbed  in  the  building  of  the  clearing  houses,  and  the  estab- 


lishment of  the  clearing-house  system  would  give  such  an  impetus  to 
trade  that  there  would  be  an  enormous  "  boom  "  in  labour.  Districts 
which  had  died  industrially  would  be  restored. 

Mr.  H.  W.  Fi.AT.iU.  timber  broker,  said  that  the  Surrey  Docks  were 
hopelessly  behind  anj'  other  port  in  Europe.  For  all  practical  purposes 
the  Surrey  Docks  were  without  railway  facilities,  and  cargoes  had  to  be 
conveyed  to  the  vans  practically  as  they  were  a  hundred  years  ago,  on 
men's  backs,  and  transported  in  that  primitive  manner  to  the  various 
railway  stations.  The  Gattie  scheme  of  mechanical  transport  would 
bo  a  great  asset  at  the  Surrey  Docks,  and  it  would  obviate  much  delay 
by  stopping  congestion  of  the  quays. 

Mr.  G.  W.  Shtroo,  representing  a  parcel  express  agency,  said  that 
vanmen  often  waited  four  or  five  hours  at  a  station  before  getting  un- 
loaded. Recently  a  man  went  twice  to  the  same  station  with  goods 
and,  owing  to  the  congestion,  had  to  return  with  the  goods  each  time  ; 
and  that  was  his  day's  work.  He  gave  instances  of  serious  delay  caused 
by  the  present  system. 

Mr.  AiiTHrR  E.  Collins.  City  Engineer  of  Norwich,  though  the  Gattie 
8-heme  would  effect  a  considerable  saving  in  the  wear  and  tear  of  roads, 
and  reduce  expenditure.  Terminal  charges  were  very  high  in  this 
country.  The  application  of  the  (Jattie  system  would  mean  thai  railways 
would  be  able  to  deal  with  goods  so  rapidly  and  cheaply  that  road 
traffic  would  be  almost  shut  out,  as  it  could  not  compete  with  the  railway. 
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Electric  Furnaces  for  Heat  Treatment  of  Steel. 


THE  expression  "  Heat  Treatment "  is  one  which  has  been 
generally  adopted  because  of  its  more  general  and  em- 
bracing connotation  than  the  particular  and  exclusive 
expression  '"  hardening."  The  latter  operation  is  obviously  only 
one  function  that  may  be  carried  out  by  an  electric  furnace 
designed  for  the  purpose,  and  to  limit  ourselves  to  this  title 
excludes  other  operations  and  investigations  for  which  such 
a  furnace  may  be  applicable.  This  preamble  is  necessary, 
because  strictly  speaking,  there  are  only  two  general  types  of 
electric  furnaces  in  use,  namely,  furnaces  for  melting  and 
furnaces  for  heat  treatment.  All  the  electro -metallurgical 
processes  embracing  the  conversion  of  electric  into  heat  energy 
are  confined  to  these  two  general  types. 

However,  whilst  electric  melting  furnaces  can  trace  their 
inception  and  commercial  application  well  back  into  the  last 
century,  furnaces  for  the  heat  treatment  of  steel  are  of  com- 
paratively recent  development,  well  within  the  present  century. 
The  really  vital  developments  may  indeed  be  attributed  to  the 
tremendous  stimulus  for  research,  precision  and  rapidity  of 
manufacture  provided  by  the  great  war. 

The  inception  of  electfic  furnaces  for  heat  treatment  arose, 
without  doubt,  from  the  excellent  results  obtained  by  electric 
melting.  Manufacturers  and  chemists,  seeing  how  electricity 
served  them  in  this  respect,  became  more  alive  to  the  fact  that 
the  subjequent  operations  with  fuel-fired  furnaces  did  not 
give  the  desired  accuracy  and  were  not  subject  to  adequate 
control,  in  spite  of  the  low  cost  of  fuel.  It  began  to  be  recog- 
nised that  exactness  of  temperature  control  and  consequent 
uniformity  of  the  steel  could  only  be  obtained  by  electric 
treatment.  This  being  once  appreciated,  provided  the 
necessary  inducement  to  investigation  and  research,  leading 
up  to  the  present  developments  which,  to  use  a  very  hackneyed 
phrase,  are  still  in  their  infancy. 

Historical. 
Some  of  the  earlier  attempts  at  electric  heat  treatment  may 
be  passed  over  briefly,  bearing  in  mind  that  history  has  been 
made  so  quickly  with  the  jjrocesses  under  consideration. 

One  method  for  hardening  the  points  ot  tools  was  to  connect 
one  pole  of  a  dynamo  to  the  tool  and  the  other  to  a  cast-iron 
tank,  containing  a  bath  of  potassium  carbonate  solution.  The 
tool  was  then  partially  in^mersed  in  the  bath,  thus  completing 
the  circuit  and  setting  up  heat  in  the  immersed  part.  When 
the  latter  was  considered  to  be  sufficiently  heated,  the  current 
was  switched  off  and  the  solution  chilled  and  hardened  the 
point  of  the  tool. 

Another  method  was  to  place  the  tool  on  a  bed  of  refractory 
material  and  to  start  an  arc  at  the  point  with  a  carbon  electrode, 
gradually  increasing  this  arc  as  required. 

A  third  method  of  heat  treatment;  namely,  tempering 
milling  cutters,  &c.,  was  to  mount  the  tool  on  a  mandrel 
which  formed  part  of  the  circuit  of  a  single-turn  low-resistance 
secondary  of  a  low-voltage  transformer.  The  current  was 
maintained  until  the  colour  of  the  tool  attained  the  desired 
shade. 

It  is  obvious  that  methods  such  as  these  are  e.^rtrcmel)' 
crude  and  unreliable,  und  it  is  not  surprising,  therefore,  that 
they  have  given  place  to  others  ot  a  nujve  accurate  and  con- 
trollable kind. 

Types  of  Furnaces. 
Electric  furnaces  for  heat  treatment  may  be  roughly  divided 
into  two  main  types  : — 

1.  Electrode  furnaces,  which,  like  the  melting  furnaces, 
make  use  of  the  arc,  but  apply  it  in  a  diSerent  manner. 

2.  Resistance  furnaces,  which  derive  their  heat  from  resist- 
ance windings  of  wire,  or  from  carbon  resistances. 

These  types  may  be  further  ,'ub-divided  into  two  classes  : — 

(n)  Dry  furnaces. 

(h)  Salt  bath  furnaces. 


Electrode  Furnaces. 

Probably  the  earliest  of  this  type  of  a  commercial  nature 
was  the  furnace  designed  by  Moissan,  for  his  experiments  in 
connection  with  the  production  of  diamonds.  Il  is  of  the  dry 
class,  the  two  carbon  electrodes  forming  the  arc  between  them 
in  a  cavity  of  refractory  material,  which  radiates  the  heat  on 
to  the  substance  under  treatment  below.  A  modification  of 
this  furnace  is  made  by  Messrs.  Marryat  &  Place,  of  28,  Hatton 
Garden,  London,  E.G.,  for  laboratory  use,  in  several  sizes  up 
to  1,000  aniperes  with  direct  current  or  alternating  current  at 
50  to  100  volts. 

A  hardening  furnace  of  the  salt  bath  type  was  introduced 
by  the  A. E.G.  many  years  ago,  and  is  stiU  to  be  found  in  use. 
Essentially,  this  comprised  a  fireclay  crucible  oontainLug  the 
salt  bath  and  two  electrodes  of  Swedish  ingot  iron.  The 
crucible  is  surrounded  by  an  asbestos  lining,  a  fireclay  jacket 
and  a  layer  of  insulation,  the  whole  being  contained  in  a  cast- 
iron  case.  The  heating  of  the  salts  is  eSected  by  an  auxiliary 
electrode  and  a  piece  of  arc  lamp  carbon,  and  when  the  salts 
are  fused  it  is  claimed  that  there  is  uniformity  ot  temperature 
throughout  the  whole  bath,  except  in  an  upper  layer  about 
I  in.  thick  where  it  is  1 1°-19°C.  lower  owing  to  radiation .  The 
furnace  is  used  with  alternating  current  single-phase  25-60 
cycles.  Various  kinds  of  salts  are  used  to  produce  tempera- 
tures varying  from  205°  to  1590°C.,  so  that  the  furnace  can  be 
used  tor  tempering  steel,  annealing  non-ferrous  metals,  hard- 
ening carbon  steel  and  hardening  high-speed  steel.  The 
starting  voltage  is  70  volts,  but  5  to  30  volts  serve  to  maintain 
the  temperature,  the  control  being  by  transformer. 

The  disadvantages  of  a  salt  bath  electrode  furnace  of  this 
type  are  : — 

Inefficiency  due  to  heat  losses  from  electrodes  and  radiation 
from  the  top. 

Permeation  by  salts  of  fireclay  to  the  iron  cAse,  producing 
further  heat  losses. 

Deterioration  of  electrodes  and  fireclay. 
During  the  last  tew  years  the  study  and  production  of  high- 
speed steel  have  advanced  with  rapid  strides,  but  its  electric 
heat  treatment  on  a  commercial  scale,  with  accuracy  and 
proper  control  has  still  to  be  attained.  In  this  connection  an 
electrical  furnace  marking  an  entirely  new  departure  is  being 
developed,  which,  it  is  claimed,  will  be  suitable  for  both  hard- 
ening and  melting,  without  the  disadvantages  of  the  A. E.G. 
type. 

Resi.^t.^nce  Fur.vaces. 

As  already  stated,  these  derive  heat  from  : — 

(a)  Resistance  windings,  consisting  of  bare  high -resistance 
wire.  They  are  generally  known  as  ""  wound  "  furnaces,  and 
mav  be  either  of  the  dry  or  salt  bath  classes. 

(&)  Carbui  resistances,  longitudinally  arranged,  or  pressed 
carbon  rings.  These  are  generally  known  as  ""  resistor  " 
furnaces  and  are  of  the  dry  class. 

Woimd  furnaces  of  either  class  are  necessarily,  from  the 
nature  of  their  construction,  relatively  small,  because  when  a 
certain  limit  of  size  is  exceeded  the  cost  of  the  winding  ^ould 
become  prohibitive.  The  wound  diy  class,  tlierefore.  em- 
braces tube,  rectangular,  D-shaped  and  tubular  muffles 
(vertical)  and  oven  furnaces  (horizontal).  The  chief  makers 
of  these  are  A.  Gallenkamp  &  Company,  Ltd..  of  19-21,  Sun 
street, Fmsbury  Square,  E.O. ;  The  Bastian  Electric  Co.,  Ltd., 
1S.5,  Wardour -street.  W. :  and  .\utomatic  &  Electric  F\irnaces, 
Ltd.,  of  281-283,  Grays  Inn-road,  W.C.I. 

Gallenkamp"s  patent  furnaces  are  essentially  for  laboratory 
purp  >ses.  The  heating  chambt^r  is  of  fused  silica  or  of  alundum 
wound  with  a  high  resistance  alloy  wire  for  temperatures  up 
to  1,000°C.  The  winding  is  protected  with  a  special  cenuMit 
which  keeps  the  coils  stationary.  The  lagging  is  in  the  form 
of  slabs  consisting  ch'efly  of  silica,  and  the  space  between  the 
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winding  and  the  lagging  is  piuked  with  a  special  insulating 
material,  held  together  by  four  steel  tie-rods,  and  the  whole 
is  inserted  in  a  sheet-iron  case  on  four  angle-iron  legs.  These 
furnaces  can  be  used  either  on  direct-current  or  alternating- 
current  circuits,  and  may  be  wound  for  an)  voltage  up  to 
2.50  volts.  They  comprise  tube  furnaces  (single,  double  and 
quadniple  tube.s)  in  many  standard  sizes  ;  explosion  tube 
furnaces  for  heating  substances  in  glass  tubes  up  to  400°G.  ; 
rectangidar  muffles  and  crucible  furnaces.  One  of  the  chief 
advantages  of  this  make  is  that  the  heating  element  can  easily 
be  replaced.  The  Bastian  Electric  Co.,  Ltd.,  manufacture 
dry  wound  muffle,  crucible,  and  tube  furnaces  on  the  same 
principle  but  only  in  one  size,  although  others  are  in  course 
of  preparation. 

The  wound  furnaces  (dry  class),  manufactured  by  Automatic 
<fe  Electric  Furnaces,  Ltd.,  also  comprise  similar  types  in  many 
sizes.  The  design  is,  however,  different.  A  silica  pot  is 
wound  with  special  resistance  wire  and  surrounded  by  a  metal 
case  with  suitable  legs  or  stand,  the  space  between  being 
tightly  packed  with  a  special  lagging.  The  temperature  limit 
(normal)  is  also  1,000°C.,  and  the  furnaces  are  wound  for  any 
direct-current  or  alternating-current  voltage  between  100  and 
500  volts. 

With  all  these  makes  the  power  consumptions  are  about  the 
same  for  similar  sizes,  but  the  last  mentioned  firm's  sizes  run 
larger  and  e.xtend  to  oven  furnaces  for  annealing  glass,  baking, 
drying,  &c.,  up  to  about  600°G.  Other  uses  to  which  dry  wound 
furnaces  can  be  put  include  laboratory  e-xjieriments  with  steel, 
analysis  of  ash  in  organic  substances,  reductions,  incinerations, 
&c.,  and  in  the  larger  sizes,  annealing  and  hardening  tools  and 
small  steel  articles  on  a  commercial  scale,  firing  artificial  teeth, 
&c.  A  further  development  of  muffles  under  the  Bastian  and 
Wild-Barfield  patents  will  be  referred  to  later  on. 

Wound  furnaces  of  the  salt  bath  class  are  at  present  e.x- 
chisively  manufactured  by  Automatic  &  Electric  Furnaces, 
Ltd.,  imder  the  Wild-Barfield  patents.  This  invention  has 
been  described  previously  in  detail  in  these  pages*,  but  a  brief 
account  may  be  given  here.  In  the  ordinary  heat  treatment 
furnace,  the  steel  is  heated  to  an  empirical  temperature  (con- 
trolled bv  a  pyrometer)  communicated  by  the  steel  maker. 
The  temperature  may  be  right  or  wrong,  or  may  not  be  correct 
for  each  lot  of  steel  supplied  ;  the  pyrometer  may  be  faulty 
or  may  be  wrongly  read  by  the  manipulator,  or  he  may  remove 
the  steel  from  the  furnace  just  too  soon  or  just  too  late.  In 
anv  case  there  is  plenty  of  room  for  human  error.  The  Wild- 
Barfield  patents  cover  (besides  the  leaving  of  a  cool  edge  at 
the  upper  part  of  the  crucible)  an  automatic  device  for  deter- 
mining the  point  of  decalescence  of  the  steel  without  possi- 
bility of  human  error.  This  is  based  on  the  well-known  fact 
that  when  carbon  steel  reached  the  point  of  decalescence  it 
suddenly  loses  any  magnetism  it  may  contain. 

The  Wild-Barfield  patent  furnace  comprises  a  silica  crucible 
wound  as  to  about  two-tkirds  of  its  height  (or  less)  with  a 
special  resistance  wire  (this  object  being  to  prevent  the  salts 
creeping  over  the  edge),  surrounded  by  a  fire-clay  cylinder, 
the  space  between  being  packed  with  a  special  lagging.  The 
outer  cylinder  is  wound  with  a  so-called  pyroscopic  detector 
coil,  which  is  connected  to  a  ballistic  mirror  galvanometer. 
The  crucible  contains  a  special  salt,  and  a  quenching  bath  is 
provided,  built  on  the  same  principle,  but  without  the  jjyro- 
scopic  coil  and  containing  another  special  salt.  Now,  when 
the  current  passes  through  the  inner  winding,  the  heat  generated 
fuses  the  salt  in  the  cnu-ible  up  to  about  8.50°C.  (which  is 
purposely  .somewhat  higher  than  the  critical  point  in  order 
ttat  the  steel  may  heat  up  quickly).  When  the  steel  article 
is  suspended  in  the  salt  bath  it  not  only  heats  up  but  becomes 
magnetised  by  reason  of  the  winding  round  the  cnicible.  This 
causes  a  flow  of  magnetism  through  the  outer  (or  pjToscopic) 
coil  and  induces  a  current  in  it,  which  causes  a  permanent 
deflection  of  the  galvanometer  spot.  At  the  point  of  de- 
calescence the  disappearance  of  the  magnetism  in  the  scale 
induces  a  current  in  the  opposite  direction.  The  galvano- 
meter spot  travels  back  and  the  operator  then  removes  the 

steel  articles  and  quenches  them. 

*  See  THE  ElectMCIah,  Vol.  Ixxix.,  p.  629,  1917. 


It  is  claimed  that  by  this  process  the  critical  jioint  is  accur- 
ately determinable  and  the  best  desired  degree  of  hardness  and 
grain  is  obtained,  whilst  there  is  absolute  uniformity  of  heating, 
and  distortion  is  reduced  to  a  minimum.  It  therefore  marks 
a  great  advance  in  electric  heat  treatment  which  need  no  longer 
be  based  on  empirical  standards.  The  furnaces  are  made  in 
sizes  from  2  in.  to  12  in.  in  diameter,  and  so  quick  is  the  opera- 
tion that  the  largest  size  will  handle  about  65  lb.  of  work  per 
hour,  or  say,  1  ton  per  week.  A  recent  modification  embodies 
a  pouring  type  of  furnace,  the  molten  salts  being  poured  owt 
into  a  container  when  the  furnace  is  shut  down. 

The  patent  pj^roscopic  detector  principle  is  now  being  applied 
also  to  electric  muffles  when  required,  and  to  coke  and  gas 
fired  muffles  for  large  work.  In  the  latter  case,  the  coil  which 
is  adapted  to  the  muffle  has  two  windings,  one  for  connecting 
to  the  electric  supply  for  providing  the  necessary  magnetising 
current  (about  200  watts),  and  the  other  being  the  pyroscopic 
winding.  By  this  means,  the  low  cost  of  coke  firing  is  com- 
bined with  the  accuracy  of  the  Wild-Barfield  furnace,  in  that 
the  work  can  be  removed  from  the  furnace  at  the  point  of 
decalescence  without  the  use  of  a  pyrometer. 

Resistor  Furnaces. 

The  Bastian  Electric  Company,  Ltd.,  also  make  use  of  the 
peculiarity  of  steel,  that  its  magnetism  vanishes  at  the  point 
of  decalescence,  in  an  invention  (patent  applied  for)  which 
they  apply  to  their  furnaces  already  referred  to.  In  this 
arrangement  a  delicate  magnetic  compass  is  adjustably 
mounted  on  the  exterior  of  the  furnace  casing.  The  heat 
chamber  is  encircled  with  a  wnre  winding  which  serves  as  a 
magnetising  coil,  and  in  the  case  of  electrically  heated  furnaces 
the  magnetising  coil  can  also  serve  as  the  heating  coil. 

The  polarity  of  the  magnetising  coil  and  the  position  of  the 
furnace  in  relation  to  the  earth's  magnetic  field  are  so  corre- 
lated that  when  the  furnace  is  charged  with  steel  the  compass 
is  deflected  froni  jtg  normal  position  by  about  180  deg.  Directly 
the  steel  reaches  the  change  point  or  temperature  of  de- 
calescence, the  compass  needle  swings  steadily  back  to  its 
former  normal  position  under  the  influence  of  the  earth's 
magnetic  field,  which  latter  is  much  stronger  than  the  stray 
field  from  the  magnetising  coil.  The  movement  of  the  com- 
pass needle  can  be  adajited  so  as  to  cause  an  electric  bell  to 
ring,  or  to  automatically  discharge  the  furnace. 

This  type  of  dry  resistance  furnace  was  evolved  in  the 
United  States,  and  further  developed  during  the  war.  When 
the  Americans  received  orders  from  the  Allies  and  were  con- 
fronted with  the  rigid  specifications  which  we  all  know,  they 
recognised  that  there  was  no  time  to  commence  research  work, 
which  had  already  been  undertaken  here,  and  so  they  took  a 
short  cut  to  obtain  the  accuracy  and  uniformity  desired,  by 
developing  the  electric  muffle  principle  on  a  large  commercial 
scale. 

The  furnaces  consist  e.ssentiall)  of  fire-brick  walls  and  heat- 
in.sulating  material  enclosed  in  steel  frame  work,  with  troughs 
of  refractory  material  running  lengthwise  along  both  sides  of 
the  interior  and  filled  with  the  resistor  material,  consisting  of 
broken  carbon  or  graphite,  with  copper  electrodes  at  the  ends. 
The  heat  from  these  troughs  is  radiated  to  the  furnace  roof 
and  reflected  down  on  the  charge,  which  is  fed  on  to  suitable 
mechanical  sliding  devices  by  a  pusher  mechanism.  Automatic 
control  of  the  temperature  (empirical)  is  obtained  by  contact 
making  pj^rometers  located  at  the  discharge  end  of  the  furnace. 
These  actuate  a  pyrometer  instrument  which,  through  relay; 
operates  a  valve-pulpit  device,  which  in  turn  raises  the  charge 
door  of  the  furnace,  swings  a  manipulator  under  the  discharge 
door,  causes  the  pusher  to  insert  a  fresh  charge,  discharges  the 
treated  charge  on  to  the  manipulator  platform,  and  th  s,  when 
centred  there,  is  removed  by  the  manipulator  from  the  furnace 
and  plunged  into  the  quencher,  the  pusher  being  withdrawn 
and  the  door  closed.  A  time-element  device  now  comes  into 
play  which  holds  the  charge  in  the  quenching  bath  for  a  definite 
time,  then  raises  it  on  to  the  platform  of  a  second  furnace 
("  drawing  "  furnace),  where  it  remains  until  the  pyrometej 
of  the  second  furnace  puts  into  play  a  similar  operation.  Thitf 
the  heat  treatment — hardening,  quenching,  annealing  or  what- 
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•ever  the  case  may  be,  is  as  automatic  as  possible  based  on  an 
•empirical  temperature.         i 

The  resistor  material  is,  of  course,  subject  to  wastage,  -which 
•causes  fluctuations.  These  occar  only  during  the  heating  up 
of  the  furnace  previous  to  inserting  a  charge,  and  are  at  once 
indicated  at  the  switchboard  and  easily  corrected  by  adding 
more  material  and  manipulating  one  or  more  oil-break  switches 
of  the  regulating  transformer.  When  the  desired  temperature 
has  been  attained  the  resistance  remains  practically  constant. 
The  following  are  some  data  of  two  furnaces  used  for  treating 
■crankshafts  for  ground  and  aeroplane  engines  : — 

Hearth '. 20  ft.  by  7  ft. 

Capacity  72  tons  per  24  hours 

Temperature    870 °C. 

Consumption  1st 600  kw.,  two-phase,  60  cycles,  320 

and  120  volts. 
,,  2nd    ...     300  kw.  single -phase,  heating 

troughs  run  in  parallel 
Maximum  temperature  variation  not  more  than  6°C. 


It  is  claimed  that  one  unit  operated  recently  for  over  eight 
months  and  treated  more  than  14,000  tons  of  .steel,  and  that 
there  were  no  rejections  due  to  heat  treatment.  Other  sizes 
and  types  have  been  in  use,  but  space  prevents  a  description 
of  these.  It  may,  however,  be  mentioned  that  the  system  has 
been  applied  to  the  treatment  of  shell  billets  before  forging, 
to  steel  strip  in  large  lengths,  and  that  an  electric  soaking  pit 
for  hot  ingots  has  been  under  consideration,  which  it  is  claimed 
will  compete  with  gas,  ensure  freedom  from  scale  and  unifor- 
mity of  heat  and  material. 

3Iuch  more  might  be  written  about  electric  heat  treatment 
of  steel,  and  reference  made  to  numerous  designs  difEering  only 
slightly  from  the  mufiie  furnaces  already  described,  bat  the 
subject  may  be  summarised  bystatingthat  whilst  electric  heat- 
ing alone  cannot  compete  with  the  cost  of  gas  or  coke  firing,  the 
advantages  of  control,  accuracy,  uniformity,  absence  of  dis- 
tortion and  oxidation  and  smallness  of  rejections,  are  so  enor- 
mous that  there  is  no  question  that  the  future  is  with  the  elec- 
tric  furnace. 


The  Municipal  Tramways  Association. 


At  the  Aiuiual  Conference  of  this  Association  last  week  the 
following  discussion  took  place  upon  Mr.  Councillor  Kelly's 
Paper  "  Where  Do  We  Stand  ?  "  (which  was  abstracted  in  our 
last  issue) : — 

Couii.  J.  W.  Squiees,  J.P.  (chairman  of  London  County  Council 
Highways  Committee)  said  he  had  heard  tlie  remark  that  Glasgow  was  the 
Mecca  of  tramways,  but  the  traffic  question  in  London  presented  features 
which  liad  no  parallel  in  other  traffic  centres  owing  to  the  magnitude  of 
the  area  and  the  exceptional  requirements,  and  there  were  forces  of 
partisanship  and  controversy  brought  into  play  which  were  not  known 
elsewhere.  London  was  not  master  in  its  own  house  like  great  municipal 
republics  such  as  Manchester,  Liverpool,  and  Glasgow.  He  deprecated 
sweeping  generalisations  in  favour  of  either  tramways  or  motor-buses, 
but  the  brightly-painted  motor-bus  comjMred  very  favourably  with  the 
often  dingy  tramway  car.  They  ought  to  beware  of  embarlcing  on  a 
capital  expenditure  on  permanent  works  which  would  tie  them  for  all 
time  to  a  particular  form  of  traction  on  certain  routes.  He  thought  the 
advantage  of  underground  systems  for  certain  classes  of  thoroughfares 
admitted  of  argument.  In  London  the  hands  of  the  London  County 
Council  had  been  forced  because  28  local  authorities  had  it  in  their 
power  to  veto  the  use  of  overhead  traction,  and  they  had  not  always  used 
that  power  with  mercy,  discretion,  or  judgment.  Some  local  authorities 
had  pandered  to  the  public  outcry  against  increased  fares.  The  only 
sound  and  possible  line  to  take  was  tliat  the  tramways  must  pay  their 
way,  but  the  public  should  be  convinced  of  the  reasonableness  and 
necessity  of  the  arrangements  which  were  made.  Above  all,  it  must  be 
remembered  in  framing  their  tramway  policy  that  the  .spectre  of  national 
bankruptcy  was  in  eveni-  mind. 

Coun.  Jackson  (Liverpool)  said  other  coimtries  were  showing  much 
more  progress  than  was  being  shown  at  liome,  and  both  mechanically  and 
electrically  there  was  much  to  be  learned  in  the  United  Kingdom.  He 
supported  Coun.  Kelly's  suggestion  that  municipalities  should  give 
their  managei-s  an  opportunity  of  visiting  other  countries,  and  he  would 
urge  that  the  general  manager,  the  deputy  manager,  and  the  electrical 
engineer  should  be  allowed  to  visit  the  whole  world  if  necessary,  and  the 
vision,  the  outlook,  and  the  practical  knowledge  they  would  g.xin  would  be 
of  great  value, .xnd  would  lead  to  the  introduction  of  new  ideas  of  trans- 
port. Coun.  Jackson  also  advocated  a  more  thorough  system  of  collect- 
ing fares,  as  he  believed  considerable  sums  were  lost  through  the  want  of 
such  methods,  and  he  urged  that  substantial  salaries  should  be  paid  to 
secure  the  best  men  to  place  at  the  head  of  mmiicipal  tramways. 

C'oun.  TiTiNER  (Chainnan  of  Belfast  Tramways  Committee)  declared 
the  salaries  paid  to  tramway  managers  were  in  many  cases  inadequate 
for  the  services  rendered.  On  the  other  hand,  though  employees  should 
be  treated  g.'nerously,  a  stsind  must  be  made  somewhere.  The  time 
had  come  to  pull  up,  "to  take  stock,  and  to  look  to  the  future. 

Aid.  Fenton  (Deputy-Chairman  of  Sheffield  Tramways  Committee) 
did  not  admit  that  the  alternative  to  buying  rails  abroad  was  to  allow 
the  track  to  go  to  ruin.  He  was  not  sure  the  Glasgow  Corporation  did  a 
good  thing  when  they  went  to  America  for  rails  in  view  of  the  debt  this 
country  already  owed  to  America.  He  thought  all  tramway  under- 
takings should  purchase  rails  frym  British  manufacturers,  even  though 
they  paid  a  little  more  per  ton.  He  advocated  the  conferring  of  greater 
powers  on  large  c<jrporations,  so  that  they  could  carry  out  local  schemes 
without  the  cost  and  inconvenience  of  going  to  Parliament. 

Coun.  Irving.  M.P.  (Vicc-Chairman  of  Birmingham  Tramways  Com 
mittee),  said  profit-making  in  the  monetary  sense,  and  as  it  entered  into 
private  concerns,  should  not  enter  into  tramway  or  any  other  n\unicipal 
undertakings;    the  comfort,  convenience,  and  pleasure  of  the  citizens 


should  be  the  paramount  consideration.  They  needed  a  considerable 
margin  to  meet  possible  loss,  but  when  it  was  not  so  required,  that  money 
should  be  used  to  free  the  tramway  undertakings  of  liability,  and  not  for 
the  reduction  of  rates. 

Coun.  CoLLixs  (Nottingham)  maintained  that  a  tramway  undertaking 
had  a  right  to  make  a  profit.  He  thought  they  had  come  to  the  parting 
of  the  ways  with  regard  to  the  demands  of  labour. 

The  Author,  replying  to  the  discussion,  said  Glasgow  Corporation's 
policy  had  always  been  to  support  home  industn,-,  though  the  cost  of 
purchasing  the  home  material  should  be  greater,  all  other  things  being 
equal,  but  they  had  no  option  but  to  accept  the  American  offer  for  rails. 
The  material  was  urgently  required,  and  the  English  makers  could  not 
give  delivery  for  some  months.  They  simply  loved  the  halfjx-nny  fare 
in  Glasgow,  and  would  not  let  it  go,  and  the  consequence  was  that  they 
were  now  very  near  bedrock.  His  expectation  was  their  general  manager 
would  have  to  report  that  in  the  first  three  months  of  the  present  year 
they  were  not  paying  working  expenses. 


The  following  discussion  took  place  upon  Mr.  A.  R.  Fearx- 
ley's  Paper  on  '"  Motor  Omnibus  Ser\'ices,'"  which  was  also 
abstracted  in  our  last  issue  : — 

Aid.  E.  RnssELL  Taylor,  J.P.  (Chainnan  of  Liverpool  Tramwa\-s 
Committee),  said  there  were  vast  possibilities  in  the  motor-bus. 
To-day  the  motor-bus  was  a  verj-  keen  rival  to  the  tramway,  because 
of  the  ever- increasing  cost  of  the  permanent  way  or  track,  and  the  extra- 
ordinary cost  of  underground  ways  and  overhead  equipment.  Another 
factor  for  the  consideration  of  engineers  was  the  great  development  of  the 
internal  combustion  engine,  which  by  its  application  to  traction  rendered 
it  a  formidable  competitor  to  the  tramway  system.  The  initial  capital 
expenditure  of  the  tramway  system  was  infinitely  greater  than  that  of 
motor-buses,  while  the  cost  of  maint<>nanee  per  mile  was  similar,  so  far 
as  their  experience  in  Liverpool  showed  :  but  the  life  of  the  tramcar 
was  somewhat  longer  than  that  of  the  onmibus.  In  regard  to  earning 
capacity  the  motor-buses  were  grratly  handicapped.  A  recent  Act  of 
Parliament,  obviously  framed  at  the  instance  of  road  authorities  to  proteet 
the  roads  again.st  motors,  had  a  clause  restricting  the  size  of  the  motor- 
bus,  so  that  this  vehicle  could  not  have  the  same  seating  accommotla- 
tion  and  earning  power  as  the  tramcar ;  but  with  the  advent  of  the 
Ministn,-  of  Transport  it  was  to  be  hoped  tliis  anomaly  would  disappear 
and  the  motor  be  given  a  fair  chance.  Tlie  motor-bus.  owing  to  its 
great  mobility  was  ea]wble  of  making  a  greater  numln-r  of  ]"oume_\-s  than 
the  tramears  within  a  given  time,  and  its  course  could  alwaj-s  be  diverted 
to  avoid  obstruction.  Both  forms  of  transport  could  b<>  useftdly  em- 
ployed in  dealing  with  the  congestion  of  passenger  tnffic  in  lai^  centres, 
buthe  Ivlieved  at  no  distmt  date  municipalities  would  have  more  motor- 
buses  than  tramears.  The  financial  difficulties  of  municipal  transport 
should  be  met.  not  by  the  tax-payer,  but  by  the  fare-payer. 

Jlr.  Hakrv  Webber  (Manager,  Keighley  Tramways)  said  he  could  not 
conceive  howany  tramway  manager,  in  dealing  with  the  subject  of  motor- 
buses,  could  fail  to  consider  the  other  alternative  to  the  tramcar — 
nan\ely,  the  trackless  trolley,  which  was  half-way  bi-tween  the  tr.imcar 
and  the  motor. 

Mr.  J.  B.  Hamh.TOX  (Manager,  Leeds  Corporation  Tramways)  pointed 
out  that  .•Md.  Russell,  when  he  said  the  capital  cxivnditure  involved  in 
the  tramway  w.is  greattM-  than  that  of  the  motor-bus,  failed  to  take  into 
consideration  that  roads  over  which  municipal  onmibuses  ran  had  to  he 
maintained  by  municipalities.  So  far  as  his  exjierience  went,  it  had  In^en 
foimd  that  the  cost   of   o|>erating  the  motoi--bus   was  double  that  of 
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operating  the  tramcar.  Cam-ing  people  in  motor  'buses  from  and  to 
industrial  districts  was  like  taking  soup  with  a  tea-spoon.  If  tramcars 
were  made  more  convenient  for  exit  and  entrance,  and  were  able  to  ply 
more  quickly,  and  if  the  noise  of  gears  and  wheels  could  be  decreased, 
they  had  in  tramways  one  of  the  best  methods  of  moving  large  bodies  of 
people.     Both  forms  of  transport  were  capable  of  development. 

Mr.  .Tames  Dalrymple  (Manager.  Glasgow  Tramways)  said  Mr.  Feam- 
ley  indicated  that  there  was  a  point  at  which  he  thought  it  was  desirable 
to  discard  motor-buses  in  favour  of  tramways,  and  he  would  like  to 
know  at  what  point  the  change  should  be  made,  and  the  lines  laid  down. 
Many  of  them  were  contemplating  extensions  from  their  present  termini 
to  populations  two  or  three  miles  farther  out.  and  they  would  like  to 
know  if  it  was  worth  their  while  purchasing  omnibuses  for  that  service,  or 
whether  they  should  proceed  at  once  to  lay  tramway  lines. 

Aid.  Sir  .John  W.  CorHTis  (CardifE)  pointed  out  that  roads  would  have 
to  be  very  different  in  construction  to  the  jiresent  roads  if  there  was  to  be 
increased  motor  bus  services,  with  greater  seatijig  capacity.  Cardiff 
had  imder  consideration  the  question  of  initiating  a  municipal  motor 
service,  but  he  was  .a  believer  in  the  tramways. 

Mr.  R.  H.  Wilkinson  (Manager,  Bradford  Tramways)  thought  the 
motor-bus  was  only  at  the  fringe  of  its  career,  and  could  be  improved  to 
such  an  extent  that  it  would  become  a  very  serious  competitor  with  the 
tramways. 

Mr.  .l!  JI.  M'Elroy  (iLinager,  Manchester  Tramways)  said  the  trans- 
port problem  in  the  great  cities  wore  a  different  complexion  to  the  problem 
in  the  suburbs.  Tn  regard  to  the  usefulness  of  trackless  trollies  and  motor- 
buses,  one  had  to  take  local  circumstances  into  account ;  but,  in  his 
opinion,  for  carrying  great  tides  of  traffic  into  and  out  of  large  centres  of 
population,  the  tramway  car  held  the  field  for  the  moment. 

Coun.  .J.  W.  Squires,  J.P.  (London  County  Council),  was  of  opinion 
that  there  was  ample  room  for  both  tramways  and  motor-buses.  In 
London  there  were  roads  upon  which  motor-buses  would  save  tremendous 
expense,  and.  generally  speaking,  the  initiation  of  motor-bus  services 
was  a  valuable  means  of  finding  out  whether  in  the  near  future  it  would 
pay  to  put  down  tramway  lines. 

Coun.  Turner  (Belfast)  agreed  that  the  motor-bus  served  its  best 
purpose  by  being  a  pioneer  of  tramway  extension. 

Tie  Author  rejilying  to  the  discussion,  said  he  could  not  dogmatise 
as  to  the  point  at  which  it  was  advisable  to  substitute  the  tramway  for  the 
omnibus  service,  for  the  reason  that  the  traffic  in  a  particular  district 
might  be  week-end  or  summer  traffic,  and  each  case  must  be  decided  by 
the  attending  circumstances. 

The  Conference  then  terminated. 


At  the  subsequent  business  meeting.  Aid.  Sir  John  W.  Courtis  (Cardiff) 
was  unanimously  elected  president  for  the  ensuing  year,  and  Mr.  G.  W. 
Holford  (Salford).  vice-president. 

The  annual  report  of  the  Executive  Council  (abstracted  below)  was 
adopted. 


Report  of  the  Executive  Council. 
The  followin.2  is  an  abstract  of  the  Council's  report,  which 
was  submitted   to   the   Anntial   General    Meeting    after    the 
Conference  : — 

The  total  membership  is  201.  There  are  97  local  authorities  in  Cireat 
Britain  owning  and  working  tramways,  and  85  of  these  are  members  of 
the  Association. 

Upon  the  resignation  of  Mr.  f'lough  from  the  office  of  Honoraiy 
Secretarj',  owing  to  his  having  obtained  an  appointment  outside  the 
Municipal  ser\'ice,  Mr.  Holford  (Salford)  consented  to  occupy  the  position 
until  the  appointment  of  a  general  secretary.  Applications  for  the 
position  were  invited  in  May  last,  and  Mr.  J.  Beckett.  F.S.A.A..  Borough 
Treasurer  of  Accrington,  was  appointed  out  of  740  applicants,  at  a  salarj- 
of  £8.50  per  annum.  He  will  also  discharge  the  duties  of  Secretary  of  the 
Mimicipal  Emjiloyers  on  the  new  .Joint  Industrial  Council.  At  a  special 
meeting  of  the  Association  in  May  last  it  was  decided  to  discontinue  the 
meetings  of  the  Municipal  Tramways  Conference  which  had  been  dealing 
with  matters  of  wages,  &c.,  and  in  future  the  subject  should  be  dealt 
with  by  the  Association. 

A  new  scale  of  annual  subscriptions  is  set  out  in  the  report,  varying 
from  10  guineas  when  the  revenue  of  an  undertaking  is  under  £20,000 
to  100  guineas  when  it  is  over  £1 ,000,000. 

The  .Joint  Committee,  the  appointment  of  which  was  referred  to  in  last 
year's  report,  have  continued  their  deliberations  on  the  standardisation 
of  overhead  line  material,  and  will  submit  their  recommendations  to 
the  Association  in  due  course,  and  the  Executive  Council  hope  to  report 
fully  on  the  question  of  wear  and  tear  allowances  for  income  tax. 

At  the  suggestion  of  the  Tramways  and  Light  Railways  Association, 
the  Council  elected  a  sub-committ<'e,  consisting  of  Mr.  Fell,  Mr.  Mozley, 
Mr.  Silvers  and  Mr.  Holforfl  (hon.  secretary),  to  confer  with  them  on  the 
subject  of  the  standardisation  of  gear  wheels,  pinions  and  axles,  and  the 
work  was  still  proceeding.  Mr.  Baker  and  Mr.  Fell  were  appointed  to 
confer  with  representatives  of  fh-'  Board  of  Trade  and  the  Home  Office 
on  the  subject  of  future  reg)ilations  as  to  tramcar  lighting.  Up  to  the 
present  no  new  regulations  have  been  issued.  Mr.  Mozley  has  succeeded 
Mr.  Feamley  as  the  representative  of  the  Association'  on  the  Electric 
Vehicle  Committee,  and  Messrs.  Craven,  Fell  and  Silvers  were  appointed 
to  represent  the  Association  on  the  Committee  on  Standardization  of 
Wheels,  Axles,  &c.,  and  Messrs.  Fell.  Hamilton  and  McElroy  represent 
the  Association  on  the  British  Engineering  Standards  Committee  re 
Rails. 


During  the  year  the  Council  received  a  communication  from  the 
Secretary  of  the  British  Engineering  Standards  Association,  saying  that 
the  sub-committee  dealing  with  the  standardisation  of  Wheel  Centres 
had  decided  to  recommend  the  adoption  of  the  following  sizes  for  wheel 
centres,  viz.  :  (1)  A  standard  driving  wheel  centre  of  27  in.,  with  alterna- 
tive dimensions  of  32  in.  or  33  in.  over  the  tread.  (2)  A  standard  pony 
wheel  of  17  in.,  with  a  dimension  of  22  in.  over  the  tread. 

A  recommendation  was  forwarded  to  the  Board  of  Trade,  stating  that, 
in  the  opinion  of  the  Council,  folding  steps  to  tram  cars  are  neither 
requisite  nor  desirable,  and  suggesting  that  the  Board  should  withdraw 
the  clauses  in  their  regulations  requiring  these  to  be  provided. 

A  list  is  given  of  the  44  members  of  the  new  Joint  Industrial  Council 
for  the  Tramwaj-  Industry-,  of  whom  14  represent  the  Alunicipal  Tram- 
ways Association,  8  the  Tramways  and  Light  Railways  Association,  and 
22  the  Employees. 

The  Transport  Bill,  1910,  is  next  dealt  with,  and  extracts  from  the 
Bill  and  from  the  proceedings  in  Parliament  are  given. 

In  regard  to  the  Statutor^'  Undertakings  (Temporary  Increase  of 
Charges)  Act,  1918,  the  Council  are  of  opinion  that  the  recognition  of 
ample  annual  provision  for  depreciation  for  wasting  assets  is  of  cardinal 
importance,  and  they  will  be  glad  to  be  informed  from  time  to  time  of 
members'  experience  in  relation  to  it. 

Other  matters  dealt  with  are  :  (1)  The  exclusion  of  car  sheds  from  the 
relief  from  taxation  allowed  on  account  of  depreciation  of  buildings, 
which  exclusion  the  Council  consider  unjustified  ;  (2)  the  Electricity 
(Supply)  Bill,  1919,  and  (3)  the  Report  of  the  Select  Committee  of  the 
House  of  Commons  on  Local  Legislation  dealing  with  the  anomaly  of 
making  municipal  authorities  pay  for  upkeep  of  roads  and  not  private 
enterprises. 

The  ordinary  income  of  the  Association  for  the  year  was  £386,  and  the 
expenditure  £.370. 

On  the  evening  of  the  oi>ening  day  of  the  conference,  the  delegatss  and 
visitors  were  entertained  by  the  Lord  Provost,  magistratesand  To-wn  Coun- 
cil of  Dundee  at  a  dinner  in  the  Albert  Hall,  and  the  Association's  annual 
luncheon  took  place  on  the  second  day,  also  in  the  Albert  Hall.  The 
delegates  and  their  friends  were  given  opportunities  to  visit  local 
works,  and  to  take  part  in  river  and  other  excursions. 


Siemens  Pocket  Lamps  and.  Dry 
Hatteries. 


Messrs.  Siemens  Brothers  &  Company,  Ltd.,  Palace-place  Mansions, 
Kensington-court,  W.8,  and  Woolwich,  S.E.,  have  recently  issued  their 
catalogue  No.  538,  of  pocket  lamps  and  torches,  dry  battery  refills,  Wotan 
flashlight  lamps,  &e.  Particulars  and  prices  are  given,  and  illustrations 
of  many  standard  types  are  included.  The  manufacture  of  dry  batteries 
has  now  been  continued  uninterruptedly  for  over  25  years  at  the  com- 
pany's Woolwich  works,  and  it  is  claimed  that  the  researches  carried  out 
and  manufacturing  experience  gained 
by  them  during  this  period  enable 
them  to  produce  dry  batteries  for 
pocket  lamps  and  torches  possessing 
all  the  high  qualities  which  have 
gained  for  their  dry  cells  generally  a 


very  high  reputation.  The  extensions  made  in  the  primary  battery 
department  at  the  Woolwich  factory  in  order  to  meet  the  demands  of  the 
Government  for  dry  cells  for  war  purposes  now  enable  them  to  execute 
priiuiptlv'  orders  for  these  small  batteries  in  large  quantities.  The  com- 
pany are  also  in  a  position  to  supply  cases  for  the  batteries  ;  these  cases 
are  neat  in  appearance  and  substantial  in  construction,  and  the  complete 
article  (case,  battery  and  lamp)  is  claimed  to  be  thoroughly  dependable. 
Fig.  1  shows  a  baly  torch  pattern  (two-cell)  dry  battcrj-  and  Fig.  2  a 
small  three-cell  pocket  battery. 
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Electricity  Supply  Commercial 
Association. 


During  the  week  ended  Sept.  13  a  numlxT  of  mass  nieetings  were  held 
in  the  Provinces  under  the  auspices  of  this  Association,  and  "  something 
attempted,  something  done  "  appears  to  have  been  the  keynote  of  the 
proceedings  at  the  various  gatherings.  The  meetings  were  organised 
by  the  National  Council  in  order  to  give  existing  members  a  full  report 
of  the  Association's  activities  and  to  extend  an  invitation  to  all  eligible 
members  of  electricity  undertakings  to  join  the  Association. 

The  opening  meeting  took  place  at  Manchester  on  Sept.  8.  Mr.  Kingston 
(f'hairman  West  Yorks  Division)  presiding  over  a  large  attendance. 
He  was  su])]iortcd  by  the  President  of  the  E.P.E.A.,  representatives,  of 
the  West  Yorks  and  Lanes  Divisions,  and  the  General  Secretary  of  the 
Electricity  Sii]iply  Commercial  Association  (Mr.  G.  R.  Smith). 

In  his  address  Mr.  Smith  supplied  details  of  the  many  phases  of  the 
Association's  work  and  usefulness.  Considering  that  the  Association, 
as  it  is  now  known,  was  only  formed  in  February  last  by  the  amalgama- 
tion of  the  Chief  Commercial  Officers"  Association  and  the  Clerical 
As.sistants'  Association,  he  said  the  progress  made  had  been  truly 
remarkable.  To  enrol  nearly  2,000  members  in  that  short  period  was  a 
great  accomplishment  in  itself.  Mr.  Smith  went  on  to  trace  its  progress 
through  the  process  of  forming  a  new  set  of  rules:  of  registering  the 
Association  as  a  Trade  Union  ;  the  organisation  of  the  divisions  and  local 
government;  its  efforts  during  the  dark  days  of  the  war  in  dealing  with 
the  questions  of  inadequate  war  bonuses  and  salaries  (giving  many  cases 
in  which  individual  members  benefited  materially  through  these  efforts) ; 
its  work  in  connection  with  the  protection  of  its  members  under  the 
clauses  of  the  Electricity  (Supply)  Bill,  and  the  question  of  representa- 
tion on  Industrial  Councils;  Its  successful  struggle  to  obtain  recognition 
as  the  only  authority  set  up  to  represent  exclusively  the  interests  of  its 
members  and  all  members  of  the  commercial  and  clerical  staffs  of  elec- 
tricity supply  and  tramway  undertakings;  its  work  in  connection  with 
the  new  Federation  of  Technical,  Scientific  and  Professional  Associations ; 
tn  an  outline  of  the  Association's  general  policy  and  out'ook.  Mr. 
Smith's  address  was  received  with  enthusiasm  by  the  audience.  Quite 
apart  from  the  questions  of  protection,  status,  salary.  &c..  the  National 
Council  is  convinced  that  the  Association  is  a  power  for  good  and  is 
doing  a  great  deal  of  good  in  binding  together  the  members  in  good 
fellowship  and  in  promoting  educational  questions  in  order  to  improve 
the  personnel  of  members  whose  status  they  are  endeavouring  to 
raise. 

The  President  of  the  E.P.E.A.  also  addressed  the  meeting  showing 
the  various  ways  in  which  the  E.P.E.A.  and  the  Commercial  Association 
are  working  together  in  common  purpo<'e,  and  touched  briefly  on  the 
questions  of  federation  and  direct  affiliation.  Reitresentatives  from 
West  Yorks  and  Lancashire  Divisions  also  gave  bri.^f  addresses,  after 
which  a  unanimous  pledge  of  support  to  the  Association  was  carried. 

At  the  West  Yorks  meeting  held  at  Leeds  on  Sept.  fith,  the  Lan- 
cashire meeting  at  Liverpool  on  Sept,  11th,  and  at  the  West  Midlands 
Division  at  Birmingham  on  Sept.  13th,  a  similar  ])rogramme  was  adopted 
before  large  attendances.  We  are  informed  that  evervwhere  the  meetings 
were  very  successful  and  were  marked  with  keen  enthusiasm.  At  I^eeds 
a  representative  of  the  North  Eastern  Division  assured  the  members  of 
the  keen  interest  of  nearly  200  members  of  his  Division. 

The  last  of  the  series  of  meetings  was  held  at  Binningham,  where  a 
splendid  concert,  organised  by  the  West  Midland  Council,  was  enjoyed. 
The  President  of  the  Association  was  also  present  and  delivered  an 
address  exhorting  the  members  to  study  hard  to  secure  greater  efliciency, 
to  be  calm  in  judgment,  dignified  in  reverses,  to  work  for  improving  the 
status  of  the  Association,  and  to  increase  its  power  by  making  its  objects 
more  widely  known  and  its  membership  greatly  increased. 

In  addition,  the  hon.  general  secre tars- also  addres.sed  the  meeting  and 
said  those  gatherings  were  held  for  a  twofold  purpose.  Existing  members 
bad  raanv  points  of  interest  explained  to  them  and  those  proposing  to 
join  obtiined  a  clear  understanding  of  the  work  and  purpose  of  the 
Association.  Meetings  of  that  nature  often  had  far-reaching  results, 
but  direct  proof  was  at  hand  to  show  that  well  over  100  new  members 
had  been  obtained.  The  Association  believed  that  it  coidd  take  a  great 
part  in  educating  not  only  its  members,  but  the  general  public  on  tie 
needs  of  developing  the  electrical  industry,  and  schemes  to  that  end 
were  mider  consideration.  They  were  living  in  difficidt  times  where 
rigid  ecoiiomv  had-  to  be  dispkaVed,  but  he  believed  that  the  present 
great  age  of  reconstruction  was  also  going  to  be  a  great  age  for  the  growth 
of  the  electrieitv  industry.  If  members  realised  that  and  worked  for  it, 
an<l  above  all  studied  hard  to  imnrove  their  efficiency  and  status,  they 
would,  hesaid.  be  playingno  small  part  in  the  developmentof  theirgreat 
industrv.  "  It  doesn't  matter  whether  vou  are  a  member  or  not,  you 
ire  bound  to  profit  bv  the  work  of  this  Association.  If  enthusiasm  is  .any 
gauge,  the  E.S.C.A.  is  going  to  plav  a  great  part  in  your  future  whether 
vou  want  it  or  not.  and  the  member  of  any  electrieitv  undertaking,  now 
beyond  the  pale,  '  ploughing  the  lonely  furrow  '  will  find  him«elf  in  the 
near  future  in  greater  difficulties  than  he  now  anticinates.  If  you  have 
any  regard  in  the  least  for  your  future  welfare  you  will  ioin  your  colleagues 
to-night  and  help  to  make  the  Association  worthy  of  its  purpose. 

A  further  mass  meeting  will  be  held  in  Ix>ndon  cu  Oct.  13th  at  Caxloii 
Hall.  Westmin.ster.  Admission  will  be  by  ticket,  oiien  to  members  and 
all  eligible  for  m-mbership  on  application  to  Mr.  .7.  C.  Adanis.hon.  secre- 
tary of  the  Greater  London  Division,  87,  Connaught-road,  Teddmgton. 


Edison-S'wan  Lamp  Sho-w  Card. 

With  the  opening  of  the  winter  lighting  season  will  come  a  budget 
of  leaflets,  show  cards  and  posters  from  the  lamp  makers.  The  first  to 
arrive  is  the  show  card  of  the  EdisonSwan  Electric  Company,  Ltd. 
We  understand  that  this  is  also  to  be  the  company's  poster.  It  is  one 
of  the  most  effective  lani])  advertisements  that  we  have  so  far  seen,  and 
Mr.  Ingamells,  the  jiublieity  manager,  is  to  be  congratulated  upon  it. 
There  have  been  many  attempts  to  work  in  animals  in  connection  with 


the  sale  of  electric  lamps,  but  this  is  the  first  time  that  a  lion  has  been 
effectively  introduced.  The  adjoining  reproduction  speaks  for  itself, 
and  the  choice  of  the  trade  slogan  "  The  King  of  Lamps  '"  is  very  happy. 
We  understand  that  the  distribution  of  these  cards  to  the  trade  has 
already  commenced,  and  if  any  of  our  readers  are  not  early  recipients 
the}'  should  apply  to  the  company  at  Pondcr's  End,  Middlesex. 


Shop  VViiido-^v  Lighting. 

Few  people  woulil  dispute  that  there  is  a  close  relation  between  the 
lighting  iif  a  slioji  windcnv  and  the  resulting  business.  It  is  true  that 
a  crowd  may  gather  round  a  badly- 
lighted  window,  but  this  is  because  their 
attention  has  been  attracted  by  some 
object  of  interest.  A  well-liglitod  window 
on  the  other  hand,  will,  by  it<  pleasing 
nature,  draw  the  attention  of  passers  by, 
affording  an  opportunity  for  the  objects 
in  the  window  to  come  under  their 
notice.  The  essential  thing  in  good 
window  lighting  is  to  illuminate  the 
goods,  not  to  exhibit  lamps  and  fittings. 
The  object  should  also  be  attained  as 
economically  as  possible.  I'.i-.,  as  much' 
light  as  possible  must  be  directed  on  the 
goods — not  on  the  ceiling,  pavement,  or 
passers  by. 

The  British  Thomson-Houston  Company.  Ltd..  make  a  feature  of 
their  system  of  lighting  with  Mazda  gas-filled  half- watt  lamps  in  •'  X-Ray" 
reflectors.     Fig.  1  shows  a  typical  reflector  of  this  t\-pe,  and  Fig.  2  the 


Fig.     1.— "X-R.\y" 
Mirror    Reflector    for 
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method  of  arranging  the  lighting  units  along  the  top  edge  of  the  window 
behind  the  facia ;  or,  if  this  is  not  available,  a  shallow  curtain  may  be 
employed.  Attention  is  paid  to  the  proper  spacing  of  reflectors  so  as 
to  produce  a  uniform  illumination  on  the  contents  of  the  window. 


Pni 


n\\\\\\\ 


Fig. 


2. — Diagram   showing   Lighting    Effect   obtained   with 
"  X-Ray  "  Reflectors. 


P  The  light  is  concentrated  on  the  display  ;  none  is  wasted  on  the  pave- 
ment or  ceiling,  and  the  lamps  are  invisible  to  people  looking  in  the 
window. 


Commercial  Topics. 

Anglo-German  Trade  Control. 

It  is  announced  tliat  the  German  Government  has  agreed  to  a  scheme 
for  a  clearing  house  to  be  established  in  Berlin  under  the  control  of  a 
British  official,  who  will  have  entire  control  of  the  licence  department. 
Any  Hoods  leaving  Germany  or  coming  into  Germany  from  Britain 
without  a  licence  from  this  department  will  be  confiscated.  The  object 
of  the  scheme  is  to  secure  effective  control  of  all  exports  from  Gennany 
to  the  British  Empire  and  of  imports  from  Britain  into  Gennany.  Mr. 
Knott,  President  of  tlie  British  Chamber  of  Commerce  in  Germany, 
propose  to  lay  details  of  the  scheme  before  the  Board  of  Trade. 

Although  we  are  not  enamoured  of  Government  control  of  trade  we 
think  that  effective  steps  should  be  taken  to  prevent  the  dumping  of 
German  goods  upon  the  market,  anil  we  hope  that  the  scheme  will 
provide  effectively  against  this. 

A  Venuezuelar  Exhibition. 

The  National  Exhibition,  which  will  be  held  in  Caracas,  in  December 
next,  should  afford  British  manufacturers  and  exporters  an  opportunity 
of  displaying  their  goods,  and  of  extending  the  trade  with  Venuezuela. 
The  opening  of  the  exhibition  is  fixed  for  the  19th  December,  and, 
provided  full  particulars  of  goods  to  be  exhibited  are  supplied  by  the  31st 
prox.,  arrangements  can  probablj'  be  made  for  receipt  of  these  exhibits 
up  to  20th  November.  British  firms  desirous  of  particijmting  are  invited 
to  consign  exhibits  to  Victor  Maldonado,  Caracas,  who  is  willing  to 
undertake  all  responsibility  free  of  charge.  Consignments  for  Caracas 
should  be  shipped  to  the  port  of  La  Ciuaira. 


Patent   Record. 


SPECIFICATIONS  PUBLISHED. 

The  /oiiowing  absiraci  from  some  ot  the  specifications  recently  published  have  been 
specially  compiled  by  Messrs.  Mewburn,  Ellis  &  Co.,  Chartered  Patent  Agents, 
70  and  72.  Chancery-lant,  London,  W.C. 

Whenever  the  date  applied  for  differs  from  the  date  on  which  the  application  was  lodged 
ot  the  Patent  Office  the  former  is  given  in  brackets  after  the  title. 
1919  Specifications. 
130.620  Sartori.     Alternating-current  motors.     (12/4/17.) 
130.625  MacCulluk.     Incandescent  electric  lamps.     (22/8/18.1 
130.641  AusTiHG.     Combination  of  telegraph  and  telephone  apparatus.     (27/2/18.) 
130  642  Plaisaht.     Dynamo-electric     machines.     (22/6/17.     Divided    application    on 

18,387/10.) 
130  643  Plaisant.     Dynamo-electric    machines.    (22/6/17.    Divided    apolication    on 

18,387/16.) 
130  656  VicKERS,   Etchells  &  Stedman.    Switches  for  controlling  electric  motors. 

(2/3/18.) 
130,663  NlAucLAiRE.  Carbarini  &  Gautier.    Arc  lamps.    (13/10/17.) 
130  667  Edrioge  &  Boite.    Variable  condensers  for  wireless  telegraphy  and  telephony. 

(8  3, 18.) 
130  679  Morse.     Inductively   untappable  telegraph.     (12/3/18.    Cognate  application, 

5,798/18.) 
114,161  SiEMENS-ScHUCKERTWERKE.     Electric  switches.     (20/1/17.) 
130.687  Cow.     Mounting  electrodes  of  electric  furnaces.     (14/3/18.) 
130  700  Plaisant.     Dynamo-electric  machines.     (18/3/18.     Addition  to  18,387/16.) 
130,703  B.T.-H.  Co.  &  Ash.     Electric  arc  furnaces.     (19/3/18.1 
130,710  Hall  &  DuxBURv.     Electric  heating  quilts,  blankets  or  the  like.    (8/5/18.) 
118.096  Splitdorf  Electrical  Co.    Magnetos.    (1/12/16.) 
130  740  Trier  &  Martin,  Trier,  &  Smith  &  Sons.    Constant-current  dynamos.  (2/8/18. 

Addition  to  5,652/10.) 
130,741  Fell     Electric  traction  systems  employing  a  centre  gripping  rail.  (2/8/18.) 
130  749  MiPGLEY  &  Vahdervell  &  Co.     Ignition  systems  for  internal  combustion 

engines.    (3/8/18.) 
130.752  Hutchinson.     Electric  accumulators  or  storage  batteries.    (6/8/18.) 
130  762  B.T.-H.  Cr.    (G.E.  Co.)    Recording  apparatus  for  electric-current  impulses. 

(7/8/18.)  ,         ^      , 

130,782  Alloy  Welding  Processes,  Ltd.,  &  Jones.     Manufacture  of  electrodes  for 

soldering  and  depositing  metals  by  the  electric  arc.     (10/8/18.) 
118.629  Guess.     Process  of  electrolytically  separating  nickel  from  copper.    (14/8/17.) 
130,816  BiBEY.     Electric  arc  furnaces.    (2/9/18.) 
130,835  Kent.  Ltd.,  &  Avery.     Field  magnets  and  dynamos  and  motors  and  their 

method  of  construction.    (24/9/18.) 
120,720  Aktieselskabet  Elektrisk  Bureau.    Telephone  apparatus  for  use  on  one 
•  common  line.    (15/11/17.) 

130.850  B.I. -H.  Co.    (G.E.  Co.)    Systems  of  electric  motor.    (16/10/18.) 
130,888  Ebridoe  &  Boite.     Worm-gear  adjustments  applicable  to  variable  condensers 

for  wireless  telegraphy  and  telephony.    (14/1/19.    Addition  to  4,057/18.) 
130,901  Marsicako.     Means  for  securing  electric  conducting  wires  to  their  insulators. 

(5/2/19.) 
'  130,909  Fogarty  &  LEHMAriN.     Electrical  resistances.     (19/2/19.1 


20.237 
20,252 
20,260 
20,261 

20,269 
20.279 
20,284 


20,368 
20,371 
20.380 
20,387 
20,398 
20,399 
20,400 
20,412 


APPLICATIONS  FOR  PATENTS. 

Note. — Names  within  parentheses  are  those  ot  communicators  ot  invenliont. 

August  18,  1919. 

Newey.     Switches. 

Scott-Taooart.    Thermionic  amplifiers. 

Thompson.    (Hames.)    Automatic  push  telephone  apparatus. 

Thompson.    (Cie  Gen.  de  Telegraphie  et  Telephonie.)    Automatic  push  inter- 
communication telephone  apparatus. 

S-Ott-Tagoart.    Vacuum  tube  devices  for  wireless  telegraphy. 

Lo-Thermc  Patents.  Ltd.,  &  Burleigh.    Dynamos. 

B.T.-H.  Co.    Controlling  apparatus  for  electrically  operated  hoisting  mechan- 
ism. &c. 

Robinson.    Wireless  reception  apparatus. 

PoucHAiH.     Switches. 

August  19,  1919. 

Brown.    Combined  electric  bell  and  battery. 

De  Mole.    Shade  carriers  for  electric  lamps. 

Tattersall.     Popping  corn  by  electric  heat. 

Western  Electric  Co.  &  Deakih.    Telephone  exchange  systems. 

Round.    Wireless  telegraph  transmitters. 

Round.    Wireless  direction  finders. 

Thompson.     Electric  lamp. 

Rutkardt  St  Co.     Electromagnetic  circuit  interrupters.     (19/8  19.  Ormany.) 


Board  of  Trade  Organisation. 

The  President  of  the  Board  of  Trade  has  established  an  internal 
Administrative  Council,  ccjnsisting  of  the  Parliamentary  and  Permanent 
Secretaries  and  the  heads  of  the  chief  Administrative  Departments, 
which  will  meet  regularly  and  frequently  to  deal  with  current  business 
involving  questions  of  policy.  Sir  H.  Llewellyn  Smith,  G.C.B.,  Per- 
manent Secretary  of  the  Board,  has  been  appointed  Economic  Adviser 
with  reference  to  the  larger  national  and  imperial  economic  questions, 
es])ecially  for  the  present  those  arising  out  of  the  Peace  Settlement  and 
the  transition  to  normal  conditions.  He  will  retain  close  connection 
with  the  Board  of  Trade  in  the  capacity  of  Vice-President  of  the  Adminis- 
trative Council,  over  wliich  he  will  preside  in  the  absence  of  the  President 
of  the  Board  of  Trade.  In  order  to  fill  the  vacancies  caused  by  the 
appointment  of  Sir  H.  Llewell;iTi  Smith  and  the  transfer  of  Sir  William 
F.  Marwood,  K.C.B..  to  the  Ministry  of  Transport,  the  President  of  the 
Board  of  Trade  has  appointed  Mr.  S.  J.  Chapman,  C.B.,  C.B.E.  (Senior 
Assistant  Secretary,  General  Economic  Department)  and  Mr.  H.  A.  Payne, 
C.B.  (Comptroller  of  the  Companies),  to  be  Joint  Peimanent  Secretaries. 

We  are  informed  that  the  Administrative  Council  is  quite  distinct 
from,  and  in  no  way  .supersedes  the  Board  of  Trade  Advisory  Council. 
*         *         *         * 

How  to  capture  the  Spanish  Market. 

In  a  statement  by  H.M.  Consul  at  Malaga,  British  mercliants  are  urged 
in  view  of  the  keen  competition  which  they  now  have  to  face  in  Spain 
to  do  all  they  can  to  attract  the  attention  of  Spanish  houses.  The  pro- 
spective buyer  should  be  relieved  of  as  much  trouble  as  possibl"  in 
obtaining  the  goods,  and  one  method  of  doing  this  is  to  quote  c.i.f.  prices. 
An  instance  is  cited  of  a  large  British  firm  who  imported  and  kept  at 
Barcelona  large  stocks  of  goods,  and  supplied  buyers  from  those  stocks, 
sea  freight,  insurance  and  duty  already  paid.  This  system  might  with 
advantage  be  copied  by  other  firms  dealing  in  goods  of  a  nature  suitable 
to  be  stored  in  comparatively  large  quantities.  In  Malaga,  and  pre- 
sumably elsewhere,  importing  houses  were  able,  before  the  war,  to  obtain 
from  some  Hamburg  houses  not  only  c.i.f.  prices,  but  prices  "  delivered 
in  warehouse,"  Custom  duties  and  all  other  charges  paid.  A  British 
firm  desirous  of  quoting  inclusive  terms  of  this  nature  should  engage  the 
services  of  a  re])utable  Customs  agent  to  work  out  what  addition  must 
be  made  to  their  prices  for  this  purpose. 

It  must  be  rcmcrabeied  that  Spain  is  rich  in  minerals  and  in  water- 
|)ower,  and  that  the  Spanish  Government  is  now  turning  its  attention 
to  the  development  of  all  national  resources,  particularly  water-power. 
In  the  early  part  of  the  year  a  Commission  was  ajipointed  to  study  the 
question  of Cstablishing  a  national  system  of  electricity  supply  and  dis- 
tribution, and  in  a  recent  report  it  is  recommended  that  a  standard 
voltage  and  frequency  be  adopted.  In  a  great  many  cases  the  present 
system  of  generation  is  three-phase,  .W  cycles.  For  the  main  hydro- 
electric transmission  lines,  it  is  recommended  that  the  voltage  be  not  less 
than  120,000.  Either  concrete  or  steel  posts  will  be  employed,  with 
suspension  typ-;  insulators,  and  a  series  of  tran.smission  lines  will  pass 
through  or  near  the  important  ctmsuming  centres.  Power  will  be 
g-nerated  at  the  larger  wat<-rfallsand  also  at  mines,  where  coal  of  loo  low 
grade  to  be  exploited  commercially  could  lx>  used  to  produce  energy 
cheaply  by  being  burned  at  the  mine"  shafts.  The  steam  stations  would  be 
used  mainly  during  the  dry  season. 

It  will  thus  be  seen  that  the  Spanish  market  in  electrical  machinery 
and  supplies  promis?s  to  be  of  great  importance  and  British  manti- 
facturcrs  would  do  well  to  watch  developments.  In  regard  to  electric 
lighting,  it  is  stated  that  tlie  Spaniards  are  fond  of  i)lenty  of  lighting 
points  and  of  elaborate  fixtures.  In  Catalonia  generally  there  is  o  ])ro- 
mising  field  for  the  sale  of  electrical  supplies  and  fittings  for  lighting. 
p  iwer  and  domestic  purposes. 
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Electricity  Supply. 


An  arrangement  has  been  made  between  the  Bury  Electricity  Com- 
onittee  and  the  Lancashire  Electric  Power  Company  for  the  connectit  n 
of  the  two  systems  at  Radcliffe. 

Matlock  Urban  Council  has  been  informed  by  the  Board  of  Trade 
that  it  is  not  their  practice  to  grant  statutory  powers  for  the  supply  of 
electricity  to  individuals. 

The  Coventry  Guardians  has  instnicted  their  architect  to  prepare  a 
report  on  tlie  cost  of  adopting  electric  lighting  throughout  the  whole 
of  the  Institution. 

A  new  gas  engine  set  was  recentlj'  started  at  the  Leek  Electricity 
"Works  by  the  chairman  of  the  Lighting  Committee  ( Mr.W.  A.  Furmstone). 
The  engine  was  supplied  by  the  National  Gas  Engine  Company. 

The  Woking  Electricity  Company  is  contemplating  extending  its  mains 
into  the  C'HOBBA.Marea.  and  a  committee  of  the  Parish  Council  is  to  meet 
the  company's  engineer  (Mr.  F.  Woods)  in  order  to  consider  the  question 
of  street  lighting,  &c. 

Plymouth  Council  has  applied  for  sanction  to  borrow  £69,750  for  the 
provision  of  additional  plant  for  the  electricity  works.  The  demand  for 
electric  current  for  lighting  is  so  great  that  no  further  applications  can 
be  met  without  extensions  of  the  generating  plant  And  mains. 

Oldh.^m  Electricity  Committee  has  received  sanction  to  the  borrowing 
of  sums  of  £35,000  and  £15,000  for  expenditure  on  mains,  transformers 
and  switrhgearfor  the  Electricity  department.  Regrethas  been  expressed 
by  the  Committee,  in  view  of  the  many  applications  for  current;  at  the 
holding  up  of  the  larger  scheme. 

A  local  inquiry-  was  held  at  Wolverhampton  on  Tuesday  to  inquire 
into  the  application  of  the  Corporation  for  sanction  to  borrow  (among 
other  sums)  £6,747  for  the  purchase  of  premises  in  Red  Lion-street,  for 
the  electricitv  undertaking.  The  output  has  increased  in  recent  years 
from  14.000,000  to  40,000,000  units,  and  the  undertaking  is  said  to  be 
the  second  largest  output  per  head  of  the  population  in  the  country. 

Lowestoft  Corporation  has  applied  to  the  Board  of  Trade  for  sanction 
to  increase  the  maximum  prices  for  electric  current  by  .!0  per  cent.  In 
order  to  meet  the  increased  price  of  coal  and  other  expenditure  as  from 
the  September  quarter,  the  prices  for  current  will  be  :  Lighting.  lOd.  per 
unit;  heating  and  cooking.  2id.  ;  traction,  2d.  meter  rent,  2s.  minimum. 
All  new  consumers  connected  to  the  mains  will  be  charged  a  minimum 
of  13s.  4d.  per  quarter,  owing  to  the  increased  cost  of  services. 

The  City  of  London  Corporation  has  intimated  to  the  Board  of  Trade 
that  it  is  opposed  to  the  application  of  the  Charing-cross,  West-end  and 
City  Electricity  Supply  Company  to  increase  maximum  price  of  electric 
current  to  Sd.  per  unit  for  lighting  in  the  City,  having  regard  to  the 
increase  granted  last  year.  The  Corporation  is  not,  however  opposed  to 
the  increase  in  the  price  of  gas  to  4s.  8d.  per  1,000,  but  it  is  suggested  that 
certain  conditions  might  be  inserted  in  any  order  which  the  Board  may 
make. 

The  accounts  of  Sheffield  electric  supply  department  for  the  year 
ended  March  25,  1919,  show  revenue  £671,267  (compared  with  £639,667 
in  previous  year),  and  working  expenses  £443.401  (£372,490).  Interest 
required  £71,319  (£63,780)  and  repayment  of  loans  £89,375  (£70,329), 
leaving  a  credit  balance  of  £67,171  (£133.066).  Working  expenses  were 
0-65d.  (0-old.)  per  unit  sold,  and  total  cost,  including  capital  charges, 
0-89d.  (0-7d.).  Average  price  obtained  was  0-19d.  (0-88d.).  Units 
generated  were  192,019,666  (  99,522,937)  and  sold  161,899,041 
(172,451,007).     Total  maximum  demand  was  59,546  k.v.a.  (57,338  k.v.a.). 

Walsall  Council  has  authorised  an  expenditure  of  £5,921  on  exten- 
sions of  mains  and  services.  There  is  a  greatly  increased  demand  for 
electricity,  especially  for  alternating  current  for  industrial  purposes. 
The  Electricity  Committee  has  been  empowered  to  apply  for  sanction  to 
borrow  £44,000  for  further  extensions  of  the  electricity  undertaking. 
£21,000  is  required  for  laying  mains  to  Cannock,  to  su|)ply  several  big 
consumers,  and  money  will  be  required  for  a  duplicate  feeder  to  Bloxwich. 
The  Council  has  also  asked  for  sanction  to  a  further  loan  of  £11,000  in 
respect  of  the  Birchills  power  house. 

In  a  report  of  the  Newcastle-oN-Tvne  Parliamentary  Committee, 
the  deputation  appointed  to  watch  the  progress  of  the  Electricity  (Supply) 
Bill,  it  is  stated  that  the  Bill  as  amended  affords  adequate  opportunities 
for  the  formulation  of  local  schemes  for  the  setting  up  of  joint  electricity 
autliorities,  and  only  in  the  event  of  a  scheme  not  being  locally  submitted 
within  the  time  allowed,  or  no  scheme  which  the  (,'ommissioners  can 
■  approve  l)eing  so  submitted,  are  the  Commissioners  to  have  authority 
to  impose  a  scheme  for  a  joint  electricity  authority  upon  the  district, 
while  a  district  board  (as  distinguished  from  a  joint  electricity  autho- 
rity) is  not  to  be  established  unless  it  appears  to  the  Commissioners 
that  a  satisfactory  scheme  for  a  joint  authority  cainiot  be   formulated. 

The  accounts  of  the  Glasgow  electricity  department  for  the  year  ended 
May  31,  1919.  show  revenue  £865,039  (compared  with  £^89.001  in 
previous  year),  working  and  general  expenses  £567.258  (£542.716). 
and  gross'  profit  £29'/ ,780  (£246,285),  The  amount  of  depreciation 
written  off  works  and  plant  was  £60.464  (£(i0,134),  interest  required 
£116,809  (eiOl.649)  and  repayment  of  loans  £1.642  (£l,.-)86),  and  the 
surplus,  £:52,761  (£7,145),  has  "been  placed  to  reserve.  Generation,  dis- 
tribution and  management  cost  0-8407d.  (0-748d.)  jier  unit  sold,  total 
statutory  expenditure  was  l-2759d.  (l-114d.).  and  total  coat,  including 
special  charges  and  depreciation, l-3781d.(l-2091d.),  while  receipts  were 
l-4324d.  (l-2201d.).  Units  generated  were  169,873.301  (182.481,170) 
and  sold  144,930.164  (1.55,194,785).  Total  maximum  supply  demanded 
was  141,967  kw.  (132,316  kw.).  Motors  equal  to  113,721  h. p. 
105,739  H.p.)  are  connected  to  the  mains. 


Klectric    Traction. 

Neath  Corporation  has  decided  to  purchase  two  electric  vehicles  for 
refuse  collection. 

CoLXE  Corporation  is  considering  a  proposal  to  extend  the  municipal 
tramways  system  to  Earby. 

When  Ashton-undeb-Lykb  Corporation  obtain  possession  of  the 
local  tramways  a  portion  of  the  track  will  be  doubled. 

Harwich  Corporation  has  applied  to  the  Ministry  of  Health  for 
sanction  to  borrow  £3,000  for  the  purchase  of  two  electric  vehicles. 

SrNDERL.tND  Tramways  Committee,  which  recently  ordered  six  new 
tramcars.  has  now  decided  to  purchase  si.x  additional  cars. 

South  Shield.s  Council  are  seeking  powers  to  run  motor  omnibuses 
to  Boldon  Colliery  from  near  a  new  line  of  tramway  to  be  laid  to  Cleadon. 

Greenock  Corporation  have  decided  to  postpone  the  question  of  the 
purchase  of  the  local  tramways  until  the  Committee  has  reported  fully 
upon  the  whole  question. 

Owing  to  the  increase  in  traffic  on  the  Brighton  Corporation  tram- 
ways, it  has  become  necessary  to  order  additional  tramcars.  The 
engineer  and  manager  (Mr.  W.  Marsh)  reports  that  the  traffic  has  doubled, 
and  that  on  certain  occasions  during  the  summer  many  more  than  the 
vehicles  available  were  needed  to  cope  with  the  demand. 

Aberdeen  Electricity  Committee  proposes  to  renew  the  agreement  for 
the  supply  of  electrical  energy  to  the  Aberdeen  Suburban  Tramways 
Company  for  a  further  period  of  three  years.  The  price  of  electricity 
will  he  2d.  per  unit,  to  be  increased  or  decreased  by  OOld.  for  every  com- 
plete 6d.  by  which  the  average  price  of  coal  is  higher  or  lower  than  the 
basis  price  of  29s.  per  ton. 

Kettering  Urban  Council  has  had  a  3Jton  G.V.  electric  vehicle 
for  over  two  years  in  successful  operation,  and  for  the  year  ended  March, 
8,102  tons  of  coal  and  clinker  were  carted  at  a  total  cost  (including 
depreciation,  current,  battery  upkeep,  wages  and  repairs,  &c.)  of  £785, 
or  Is.  lid.  per  ton.  The  mileage  covered  by  the  vehicle,  which  is  fitted 
with  an  Ironclad  Exide  batterj',  is  4,392. 

Reports  have  appeared  in  the  Press  to  the  effect  that  the  directors 
of  the  G.E.  Railway  Comp-^ny  have  agreed  upon  an  extensive  scheme 
of  electrification  ;  but  we  learn  that  nothing  definite  has  yet  been  decided 
though  the  question  is  under  consideration.  There  is  a  very  heavy  pas- 
senger traffic  on  the  company's  suburban  lines,  and  we  have  no  doubt  that 
a  change  to  electric  traction  would  be  a  great  benefit  to  the  eomjwny  and 
to  the  travelling  public. 

Newca.stle-on-Tyne  Corporation  are  recommended  by  the  Parlia- 
mentarv-  Committee  to  promote  a  Bill  to  authorise  the  construction  of 
tramways  over  the  High  Level  Bridge.  In  the  session  of  1913-14  the 
Council  undertook  to  apply  in  the  1914-15  Session  for  powers  to  carry 
tramways  over  the  bridge  which  would  serve  to  connect  the  systems  in 
operation  in  Newcastle-upon-Tvne  and  Gateshead.  Owing  to  the  war. 
however,  it  was  not  possible  to  carr\-  out  the  undertaking. 

The  Middlesbrough  Corporation  and  Eston  Urban  Council,  which  are 
taking  over  the  local  trackless  trolley  undertaking  in  a  month's  time, 
have  constituted  the  Teeside  Raillcss  Traction  Board,  and  will  shortly 
commence  a  service  of  cars  betwen  Jliddlesbrough,  Grangetowii,  South 
Bank  and  Eston.  Statutory  powers  were  obtained  in  1912  and  the  new 
Board  acquired  the  right  of  purchase  this  year.  Seven  cars  aiv  ready 
for  running,  but  a  service  cannot  be  commenced  >mtil  the  Board  of  Trade 
inspection  takes  place. 

At  the  adjourned  inquest  on  Saturday  on  the  two  men  who  died  as  a 
result  of  the  L.C.C.  Tramcar  Accident,  which  occurred  in  the  Pancras- 
road  on  the  14th  ult..  the  jury  returned  a  verdict  of  "  Accidental  Death." 
They  also  found  that  the  driver  of  the  car  was  in  no  way  responsible 
for  the  accident  and  complimented  him  on  remaining  at  his  post  till 
the  car  was  overturned.  They  were  further  of  opinion  that  the  speed 
of  all  tramcars  travelling  down  to  the  curve  at  the  corner  of  Great 
College-street  should  be  reduced  considerably  from  the  speed  at  which 
they  are  at  present  usually  driven. 

The  accounts  of  Aberdeen  Corporation  tramways  department  for  the 
year  ended  May  31, 1919,  show  revenue  £1411.901  (comp'iii'd  with  £116.397 
in  the  previous  year),  working  expenses  £108.451  (£76.997)  and  gross 
profit  £32.4.50  (£.39,400).  Infeivst  recpiired  £2.207  (£2.735).  sinking  fund 
contribution  £6.142  (£5.932).  and  special  cxiK-nditure  £3.385  (£4.690). 
£13.877  (£13.829)  has  been  placed  t«  depreciation  and  renewals  fund,  and 
f4,.557  (£8.141)  to  reserve,  leaving  £2.0t)0  (£2.000)  to  contribute  to 
comuion  good  and  £278  (£2,070)  for  city  improvements.  Traffic  receipts 
]>er  car-mile  were  15-lld.  (12-7d.)  and  working  expenses  Uw.'kl.  (8-5<M.). 
Passengers  carried  were  41.946.442  (increase  9,206,914)  and  car-miles 
run  2.215.796  (increase  43.003).  __^__^ 

The  Ministry  of  Transport  commenced  its  formal  existence  on 
Monday  morning.  All  powei-s  and  duties  of  any  Government  department 
in  rel-iiion  to  (-i)  railways,  (b)  light  railways,  (r)  tramways,  (d)  canals. 
waterways  and  inland  navigations,  {f)  roads,  bridges,  and  ferries,  and 
vehicles  and  traffic  thereon,  and  (/)  harbours,  docks  and  piers,  have  been 
transferied.  by  Order  in  Council,  to  the  Minister  of  Transport  (Sir  Eric 
Gotldes).  The  offices  are  at  5  ind  6.  Whitehill  gardens.  S.W..  and  the 
.Ministry  is  divided  into  four  main  depiutuients  under  dejwrtmental  heads, 
with  Sir  Eric  as  chief  and  Sir  Hardman  Lever  as  representative  of  the 
Treasury.  Sir  Philip  Nash  is  in  charge  of  the  railway  deivirtment.  Sir 
J.  G.  Beharrell  of  the  finance  and  statistical  department.  General  Sir  H. 
Maybury  of  the  road  department,  and  the  development  section  is  in  the 
hands  of  Sir  Charles  Martin  de  Bartholme.  Sir  Francis  Dunnell  is 
secretarv  and  solicitor  to  the  Ministrv. 
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The  Tramway  Abbitratiox. 

On  Tuesday  an  interim  Conrt  of  Arbitration  sat  in  jjrivate  at  West- 
minst<T  to  consider  the  demand  of  the  National  Transport  Workers' 
Federation  for  an  advance  of  l.s.  a  week  for  tramway  workers.  On 
subsequent  days  the  arbitrators  sat  at  Bristol,  Glasgow  and  Manchester 
to  hear  the  (xirties  and  to  take  evidence. 

Representatives  of  the  Munici])al  Tramways  and  the  Tramways  and 
Light  Railways  Associations,  of  the  London  County  Council  and  of  the 
Trans])ort  fl'orkers'  Federation  were  present.  Evidence  was  given 
showing  the  financial  position  of  various  undertakings,  as  the  employers 
contend  that  no  further  increases  of  wages  can  be  granted  without  either 
raising  fares  or  increasing  local  rates  to  meet  deficiencies.  It  was  arranged 
to  take  the  cases  of  the  London  County  Council,  of  s  number  of  com- 
panies and  of  20  municipalities. 

Sir  Lyndex  JIacassey",  K.C.  for  the  Municipal  Tramways  Association 
(with  Mr.  J.  M.  JIcElroy  and  Mr.  .1.  Beckett,  secretary),  infomied  the 
Court  that  each  authority  would  insist  upon  being  heard,  and  that  it 
was  clear  that  the  time  allotted  to  the  various  centres  was  inadequate. 
The  total  amoimt  of  wages  involved  in  the  arbitration  was  three  millions 
per  annum,  in  addition  to  the  bonuses  already  granted,  and  the  number 
of  employees  is  about  85.000. 

For  the  London  County  Council  the  evidence  showed  that  fares  had 
been  increased  to  the  point  of  equilibrium  and  could  not  economically 
be  raised  higher.  All  sections  of  the  community  had  sent  in  protests 
asainst  th?  raising  of  the  fares,  and  120  petitions  had  been  received. 
The  L.C.C.  tramway  imdertaking  would,  at  the  present  pace,  have  to 
come  on  the  rates  ;   the  system  was  being  carried  on  out  of  capital. 

The  cases  of  West  Ham,  Luton,  Colchester.  Dover.  Ipswich  and  a 
number  of  private  companies  were  gone  into.  At  Ipswich  and  Colchester 
the  undertakings  are  already  on  the  rates,  and  in  regard  to  West  Ham. 
Aid.  Crow  stated  that  the  rates  were  now  bearing  lOd.  in  the  £  for  tram- 
way losses,  and  the  total  rate  for  the  current  year  would  amount  to 
1.53.  7d.  in  the  £.  In  the  ether  ca.ses  it  was  shown  that  the  municipal 
trimways  were  being  run  at  a  loss. 

By  consent  the  Court  removed  from  the  terms  of  reference  the  merging 
of  war  bonus  into  permanent  wages,  and  the  reduction  of  the  qualifying 
period  for  the  maximum  wage,  , 

On  Wednesday  the  arbitrators  sat  at  Bristol  where  evidence  was  given 
on  b?half  of  eisht  Corporations  and  a  number  of  compinies.  The  Court 
will  also  sit  at  Manchester  and  Glasgow. 

Imperial    and   Foreign   Notes. 

ViCTijRiAN  Electricity  Commissioners  recommend  the  Government 
to  take  over  as  a  monopoly  the  brown  coal  scheme  at  Morwell,  in  order 
to  be  in  a  position  to  supply  Melbourne  with  electricity,  and  experts 
have  been  engaged  to  report  on  the  brown  coal  and  the  Kiewa  schemes. 

The  Traffic  Congestion  Board,  appointed  by  the  Victorian  Government 
to  deal  with  the  congestion  of  traffic  in  Melbourne,  has  made  recom- 
mendation3  that  direct  lines  of  tramway  be  constructed  between  certain 
outer  districts,  so  as  to  relieve  congestion  in  the  centre  of  the  city,  and 
also  that  a  scheme  of  "  staggering  "  the  travelling  hours  of  passengers 
should  be  studied. 

A  scheme  for  the  Electrification  of  Some  of  the  W'estern  Ars- 
TRALIA  Railways  has  been  submitted  to  the  Cabinet,  and  the  Minister 
for  Railways  (Mr.  Scaddan)  recently  visited  Melbourne  in  order  to  collect 
information  as  to  the  working  of  the  electric  trains  in  and  around  that 
city.  The  present  scheme  relates  to  the  Perth  suburban  lines,  with  a 
possible  extension  80  miles  in  length  to  Northam,  and  it  is  proposed  to 
take  the  necessary  power  from  the  Government's  power  station  at  Perth. 

The  question  of  the  acquisition  of  the  undertaking  of  the  Chili  Tei.e- 
PHOSE  Company  by  the  (Chilian  (iovemment  is  under  negotiation.  We 
understand  that  if  the  proposed  transfer  is  agreed  upon,  payment  will  be 
spread  over  a  considerable  number  of  years. 

Wc  are  glad  to  learn  from  a  Renter  telegram  that  a  representative  of 
a  British  firm,  who  are  interested  in  the  scheme  for  the  utilisation  of  the 
Iguazu  waterfall,  Argentina,  has  submitted  details  of  their  scheme 
to  the  Minister  for  Foreign  Affairs.  A  Bill  for  acquiring  land  in  the 
vicinity  of  the  fall  has  been  laid  Iicfore  the  Chamber.  Argentina  and 
Brazil  will  co-operate  in  the  scheme  for  using  the  water-power  of  the 
acl^n  generation   of  electrical  energy.      It  is  estimated   that 

166,000  H.P.  can  b,-  made  available  in  Buenos  Aires,  after  deducting 
20  per  cent,  for  transmission  losses,  and  that  energy  could  l)e  supplied 
in  that  city  at  half  the  present  cost  of  the  current  now  in  use.  The 
construction  work  will  take  about  2J  years. 

In  onnection  with  the  proposal  to  "adopt  Electric  Traction  on  the 
Italian  RArL\yAYS  it  U  stat.-,l  that  the  necessary  electrical  energy 
will  be  supplir-d  by  the  existing  electric  supply  company  to  sub-stations 
pliced  along  the  |,nes_except  in  special  cases,  where  the  Transport 
Office  considers  it  bett->r  to  g-t  the  energy  transformed  by  the  State 
Railways  themselves  In  the  case  of  new  hydro-'-lectric  plants  or  wh-n 
the  supplies  are  made  under  special  conditions,  there  will  Ik-  allowed  to 
the  supplying  concerns  a  sub^dy  not  more  than  4f»  lire  for  everv'  kilowatt- 
year  used  by  the  railways,  and  such  subsidy  is  to  bj  continued  for  a 
panod  "f  20  yeai^.  Wh.n  the  electric  energ,  is  a.^ner.ted  by  m.^ans  of 
plants  "t.lmng  the  national  fuel  (lienites).  special  subsidies  are  granted. 

rifr  1  V  ''"^  ^u'".'!**""  °[  ^"."""  ^^'"''^"'  ^^'  '''■'■''''■''  (according  to  the 
l.entr,il  .News)  that  henceforth  no  permission  will  be  given  for  the  con- 
struction of  new  st-am  traction  railways,  and  only  electric  railways  are 
to  b?  biiltm  Italy. 


Educational. 

A  course  of  lectures  on  electric  furnaces  is  being  given  at  the  Birming- 
ham MrNiciPAL  Technical  School  on  Wednesday  evenings,  commencing 
Sept.  24. 

The  next  session  of  the  ITniversity  of  Edinburgh  commences  on 
Oct.  8.  There  are  complete  courses  in  civil,  mechanical  and  electrical 
engineering,  qualifying  for  the  degree  B.Sc.  in  engineering,  and  extending 
over  three  years.  Particulars  can  be  obtained  from  the  matriculation 
office  of  the  ITniversity. 

At  the  Northampton  Polytechnic  Institute  there  are  day  and 
evening  courses  in  all  branches  of  mechanical  and  electrical  engineering. 
The  evening  courses  commenced  on  Monday  last,  and  the  full-time 
sessional  day  courses  in  engineering  and  in  technical  optics  will  com- 
mence on  Monday  next.  The  courses  prepare  for  the  engineering 
degrees  of  the  University  of  London.  The  laboratories  are  well  equipped 
with  modem  apparatus,  which,  on  the  mechanical  side,  provides  for 
specialisation  in  automobile  and  aeronautical  engineering,  and  on  the 
electrical  side  for  specialisation  in  alternate  and  continurxis-current  work, 
in  radio-telegraphy  and  telephony,  and  in  electrical  testing. 

The  Manchester  College  of  Tf.chnoloc.y  provides  complete  courses 
of  instruction  in  mechanical  engineering  (Prof.  G.  G.  Stoney,  F.R.S.). 
electrical  engineering  (Prof.  Miles  Walker,  13,Sc.),  saiiitaryandmunicipal 
engineering,  the  chemical  industries  (Prof.  F.  L.  Pyman,  D.Sc).  textile 
industries  (Prof.  A.  J.  Turner.  M.A.,  B.Sc).  photographic  technology, 
architecture,  mining,  &c.  Provision  is  also  made  for  advanced  study 
and  research,  and  the  college  possesses  extensive  laboratories  and  work- 
sliops,  which  are  equipped  with  modem  apparatus.  The  new  session 
will  commence  on  Oct.' 8.  The  degree  courees  lead  to  the  B.Sc.  and 
M.Sc.  technical  degrees. 

In  the  faculty  of  engineering  of  KiTNG's  College,  London,  special 
advanced  lectures  will  be  given  during  the  1919-20  session.  Lieut.-  Col. 
W.  A.  G.  O'Meara  will  deliver  a  course  of  10  lectures  on  "  The  Prepara- 
tion of  Engineering  .Schemes  and  Contracts  "  on  Tliursdays,  commencing 
Oct.  9.  This  course  is  intended  to  assist  those  preparing  fni'  the 
A.M.I.C.E.  examination  in  drawings,  specifications  and  quantities.  Mr. 
■I.  S.  Highfield  will  give  a  course  of  four  lectures  on  "  Electrical  Engineer- 
ing with  Reference  to  its  Commercial  Aspects  "  :  and  Mr.  J.  E.  Sears 
three  lectures  on  "  The  Principles  of  Metrologj'  and  their  Application 
to  Engineering  St:\ndardi.sation."  Further  particulars  of  these  courses, 
as  well  as  of  the  genert^l  courses  of  instruction  given  at  the  college,  can 
be  obtained  from  the  Secretary  of  the  College,  Strrnd,  W.C.2. 

Rnsiness  Items. 

Messrs.  Glenfield  &  Kennedy,  Ltd.,  of  Kilinarnock,  have  decided  to 
establish  an  electrical  department  of  its  engineering  works. 

The  Acme  Lighting  &  Engineering  Company,  of  Fortess-road,  Kentish 
Town,  has  removed  to  Waverley-road.  St.  Albans,  Herts. 

The  proprietor  of  patent  No.  17,345  of  1913,  relating  to  electric  cut- 
outs, wishes  to  sell  same  or  to  grant  working  licences.  Applications  to 
Messrs.  Boult,  Wade  &  Tennant,  HI  and  112,  Hatton  Garden,  E.C.I. 

The  British  Ever  Ready  Company,  Ltd.,  of  Hercules-place,  Holloway. 
N.7,  has  issued  a  leaflet  containing  extracts  from  letters  of  customers 
which  testify  to  the  good  quality  and  long  life  of  its  batteries. 

On  Oct.  8  and  following  days,  by  direction  of  the  Disposal  Board,  there 
will  be  a  Sale  by  Auction  of  a  large  quantity  of  plant  and  machinery, 
including  electrical  plant,  electric  motors,  machine  tools,  stores,  &c., 
at  the  National  Shell  Forgings  Factory,  Liverpool.  Further  particulars 
and  catalogues  may  be  obtained  from  the  auctioneers,  Messrs.  Geo.  N. 
Dixon  &  Company,  41,  Castle-street,  Liverpool. 

The  C.E.A.  (Commercial  Electrical  Accessories,  Ltd.),  successors  to 
Tredegars  Limited,  wholesale  and  export  electrical  supplies  department, 
Diana-place,  Euston-road.N.W.  1,  have  issued  their  catalogue  of  electrical 
accessories,  and  also  an  interesting  leaflet  on  their  drybatteries  and 
locking  rings  for  lamps,  which  will  be  sent  post  free  on  application. 

Batteries.  Ltd..  of  Rcdditch,  which  was  recently  registered  as  a 
jjrivate  company  with  a  capital  of  £100,000,  has  obtained  the  patents 
and  pat?nt  rights  for  the  United  Kingdom  and  the  Colonies,  of  a  nickel- 
iron  alkaline  electric  accumulator  ;  based  on  the  patented  inventions  of 
Dr.  .Tung.^r.  of  Sweden,  these  accumulators,  we  understand,  were  made 
abroad  before  the  war,  and  will  now  be  manufactured  in  this  country. 

In  the  revised  edition  of  the  catalogue  of  the  Silent  Electric  Company. 
192,  Goswell-road,  E.C.I. ,  there  is  a  general  description  of  electric  clock 
systems,  and  this  is  followed  by  a  special  deseri])tion  nf  the  company's 
"  Silectock  "  .system.  Various  types  of  master  clocks  and  receiving 
clocks,  workmen's  time  recorders,  synchronised  master  clocks,  &e., 
which  are  manufactured  by  the  comp.Tny,  are  described  and  illustrated. 
A  long  list  of  iLSprs  of  silent  electric  clocks,  which  are  all  British  in  design 
and  manufacture,  is  included. 

A  revised  edition  of  their  catalogue  of  d.c.  motors  and  dvTiamos  has 
just  been  jniblished  by  Messrs.  .T.  H.  Holmes  &  Comimny,  of  Portland- 
road,  Newcastle-on-T\nie.  Starting  with  a  sjiecification  and  description 
of  "  Castle  "  W.  type  of  motors  and  dynamos,  the  catalogue,  which 
contains  over  60  j)ages,  gives  general  information  as  to  the  standard 
pressures,  speeds,  &c.,  for  which  the  firm's  machines  are  designed,  and 
then  detailed  particulars,  with  tables  of  outputs  and  speeds,  jirices,  &c., 
of  the  various  types  of  motors  and  dynamos.  There  arc  sf)mr'  good 
illustrations  of  typical  machines  and  generating  sets.  The  firm  also 
manufacture  two  and  three-phase  induction  motors,  single,  two  and 
thrcc-phise  alternators,  small  rotaiy  converters,  &c. 
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Miscellaneous. 

At  a  recent  meeting  at  the  Ministn-  of  Labour  the  question  of  creatirg 
a  Whitley  Council  for  the  clerical,  administrative  and  technical  staffs  of 
municipalities  was  considered,  and  a  basis  of  representation  was  decided 
upon. 

The  Automatic  &  Electric  Furnaces,  Ltd.,  notify  that  in  view  of  the 
great  interest  aroused  in  their  new  magnetic  sclerometer  among  the 
universities  and  technical  schools,  and  in  consequence  of  the  numerous 
applications  for  the  loan  of  an  instrument,  they  have  decided  to  lend  an 
apparatus,  complete  with  samples  of  different  steels  having  varying  heat 
treatments.  The  apparatus  will  be  on  loan  for  short  periods  for  pur- 
poses of  demonstration,  and  will  be  supplied  to  recognised  educational 
authorities  upon  receipt  of  an  application  from  Principals  or  Senior 
demonstrators. 

The  Minister  of  Jlimitions  has  appointed  a  Committee,  under  the 
chairmanship  of  the  Financial  Secretanv'  to  the  Ministry,  for  ex))editiiig 
the  liquidation  of  contracts  in  all  departments  of  the  Ministrv'.  f.nd  also 
to  ensure  greater  co-ordination  between  the  Liquidating  and  Accounting 
Departments  and  their  associated  services.  The  Chairman  of  the  Com- 
mittee is  Mr.  James  F.  Hope.  M.P..  and  the  other  members  are  Messrs. 
M.  Webster  .Tenkinson.  O.B.E.,  L.  J.  Coates  and  A.  E.  Watson,  O.B.E. 
The  Committee  have  full  authority  to  deal  with  thejlicju  ida  ticn  of  ccntiacts. 
A  snooker  handicap  has  been  arrangeel  amongst  the  members  of  the 
BiRMixciHAM  &  District  Electric  Club  and  a  sub-committee  formed 
to  arrange  the  handicap  figures  and  other  details.  A  nominal  entrsnce 
fee  of  one  shilling  will  be  charged  to  cover  printing  and  postage  expenses. 
Entries  must  be  made  by  Sept.  29.  The  games  will  be  played  at  the 
Grand  Hotel  and  further  details  as  to  when  the  various  rounds  will  be 
played  will  be  issued  later.  Mr.  S.  R.  Hare,  Mr.  J.  Hill  (Past  Pres.)  and 
Mr.  .J. 'M.  Couch  have  offered  prizes — first,  second,  anel  for  the  best 
break.  X  silver  spoon  has  also  been  promised  for  the  highest  score 
made  in  any  one  game  excluding  handicap  points. 

An  unfortunate  STRIKE  of.  irosfouxdeks,  core  makers  and  iron, 
steel  and  metal  elressers,  has  broken  out  and  directly  affects  9 bout  50,000 
men  and  may,  if  the  strike  continues,  result  in  a  paralysis  of  the  whole 
of  the  ?ngineering  and  allied  trades.  The  strike  is  the  outcome  of  the 
refusal  of  the  Interim  Court  of  Arbitration  in  June  to  grant  the  claim  cf 
the  engineering  workers  for  an  increase  of  1.5s.  per  week  (and  7s.  fid.  for 
boys).  Altogether  .51  unions  were  concerned,  but  48  of  them  accepted 
the  award,  though  they  have  notified  that  when  the  Interim  Court  of 
Arbitration  meets  again  in  October  they  will  renew  their  demand  for  the 
increase  in  wages.  In  the  meantime  the  ironfoundors,  core  makers  and 
iron  and  steel  and  metal  dressers  broke  away  from  their  associates  and 
have  struck  in  oreler  to  enforce  their  claim. 

Tenders  Invited  and  Accepted. 

WaRrincton"  Electricity  and  Tramways  Committee  require  tenders  by 
noon  Oct.  7  tor  high-and  low-tension,  lead-covered  cable.  Specification, 
&c.,  from  the  Borough  Electrical  and  Tramways  Engineer. 

St.  Helens  Electricity  Committee  require  tenders  by  Oct.  4  for  the 
supply  and  installation  ejf  a  5,000  kw.  steam  turbine,  condensing  plant 
and  auxiliaries.       Specifications  from  the  Borough  Electrical  Engineer. 

Tenders  are  required  by  Jan.  20  for  the  supply,  &c.,  to  the  Australian 
Commonwealth  Postmaster-Generars  Department,  State  of  Victoria, 
of  Automatic  Telephone  Switchboards  at  Collingwood,  as  per  schedule 
1,.583.  Tender  fonns,  &c..  from  the  High  Commissioner,  Room  406, 
Australia  House,  Strand,  London,  W.C. 

Dundee  Corporation  invite  tenders  for  (section  A)  Switchgear  for  one 
5,000  kw.  Turbo-generator,  and  six  Feeders  :  and  (section  B)  alteration, 
and  additions  to  present  Switchgear  for  two  .5,000  kw.  Turbo-generators, 
one  feeder,  and  one  500  kw.  Transformer.  Specifications,  &c..  from  Mr. 
H.  Richard.son,  M.Inst.E.E..  general  manager  and  engineer.  Electricity 
Kept.,  Dundee.     Tenders  to  the  Town  Clerk  by  10  a.m.  Oct.  8. 

Bolton  Corporation  have  placed  an  order  with  the  English  Electric 
Company  for  the  supply  of  eight  tramcar  equipments,  and  four  spare 
motors. 

The  Belfast  Harbour  Board  has  accepted  the  tender  of  Messrs. 
Alexander  Chaplin  &  Company,  Ltd.,  for  the  supply  and  erection  of  three 
electric  cranes. 

Appointments  Vacant  and  Filled. 

A  junior  shift  engineer  is  required  for  a  main  generating  station. 
Salarj-  £3  7s.  6d.  per  week. 

A  junior  demonstrator,  with  practical  engineering  training,  is  required 
for  the  drawing  office  anel  phvsical  laboratorv-  eif  Faraday  House, 
Southampton  Row,  W.C.  1.     Applications  to  the  Principal. 

The  Delegacy  of  the  City  and  Guilds  Engineering  College  require  a 
workshop  instructor  in  e'ectrical  engineering.  Salary  £1()0.  plus  bonus 
of  £100.  .Applications  to  Prof.  T.  Mather,  F.R.S..  Exhibition-road, 
London,  S,W.",  by  Sept.  30. 

Dr.  A.  W.  Stewart  has  been  appointed  to  the  chair  of  chemistry  at 
the  Queen's  University,  Belfast. 

Mr.  Duncan  M'Lennan,  of  London,  has  been  appointed  engineer  and 
manager  of  the  .\lloa  Corporation  electricity  works. 

Dr.  George  W.  Todd,  B..\.,  D.Sc,  has  been  appointed  to  the  newly 
created  professorship  of  Experimental  Physics  at  Armstrong  College- 
Newcastle. 


Companies'  Reports,  &c.' 

Sir  Clement  B.  Simpson  has  joineei  the  board  of  directejrs  of  Mather  i 
Platt,  Ltd. 

A  quarterly  dividend  of  2  per  cent,  has  been  declared  on  the  capital 
stock  of  the  General  Electric  Company  (U.S.A.). 

The  Shawinigan  Water  &  Power  Co.  has  declared  a  dividend  of 
If  per  cent,  on  the  common  stock  for  the  quarter  ended  Sept.  30. 

A  eiividend  of  li  per  cent.,  less  tax,  has  been  declared  on  the  common 
stock  of  the  Mackay  Companies  for  the  current  quarter,  pavable  on 
Oct.  1. 

Bromley  (Kent)  Electric  Light  &  Power  Company  has  decided 
not  to  pay  an  interim  dividend  this  year.  Last  year  a  dividend  of  2  per 
cent,  was  paid. 

The  Shipston  Electrical  Company,  Ltd.,  and  the  Wolfram  Agency, 
LteL,  mil  be  Struck  off  the  Register  of  Joint  Stock  Companies 
unless  cause  to  the  contrary  is  shown  before  Dec.  19. 

Particulars  of  the  registration  of  the  R.  M.  Radio,  Ltd.,  were  given 
in  our  last  issue  and  we  are  informed  that  the  fo'lrwing  are  the  first 
directors  : — Mr.  H.  R.  Rivers-Moore  (chairman),  Mr.  A.  G.  Ioride«, 
Mr.  W.  H.  Merriman,  Major  A.  E.  Snape  and  Capt.  H.  de  A.  DonLsthorpe. 
The  directors  of  the  Direct  Spanish  Telegr.\ph  CoMP.iNv.  Ltd., 
have  decided  to  pay,  in  addition  to  the  di%-idend  at  the  rate  of  10  per  cent, 
per  annum  on  the  preference  shares,  an  interim  dividend  at  the  rate  of  4 
per  cent,  per  annum,  tax  free,  on  the  ordinary  shares,  both  for  the  half- 
year  ended  June  30  last,  and  payable  on  October  1  next. 

At  the  general  meeting  of  the  shareholders  of  the  Marconi  Wireless 
Telegraph  Company  of  Canada,  held  in  Montreal  on  the  17th  instant, 
it  was  agr.?ed  to  reduce  the  capital  of  the  Company  from  S.5.000,000  to 
83,750,000  by  reducing  the  par  value  of  the  issued  shares  fr«m  S5  to 
82.50,  and  authorising  the  issue  of  500,000  additional  shares  of  S2.50 
each. 

The  report  of  the  Compania  de  Tramway's  Electric.as  del  Sud 
(Buenos  Aires)  for  the  year  ended  June  30,  1919,  states  that  the  cora- 
panv's  sers'ice  was  stopped  between  Jan.  9  and  May  10  last  by  the  strike 
of  its  men.  Everj-  effort  having  been  made  by  the  Board  to  obtain  a 
settlement  of  the  strike  consistent  with  the  economic  and  firsncial 
capacity  of  the  company,  it  is  difficult  to  explain  the  unusual  duration 
of  the  movement.  The  profit  and  loss  account  shows  a  debit  balance 
of  845,319  m/n. 

The  report  of  the  Nairobi  Electric  Power  &  Lighting  CosipaNY, 
Ltd..  for  1918  states  that  the  net  profit  amounted  to  £7,710.  Dividends 
have  been  paid  amounting  to  10  per  cent,  for  the  year  (less  tax),  the 
same  as  last  year.  £1.813  being  carried  forward.  The  number  of  units 
generated  by  water  power  was  779,082,  against  1,458,091  :  by  steam 
power,  369,991,  against  179,899;  total,  1.149.073.  against  1.637,990; 
motors  connected^  B.H.P.,  677  (693)  ;  lights  connected,  40-watts 
equivalents,  14,075  (13,833).  A  first  int-i-rim  dividend  on  account  of  the 
current  year  at  the  rate  of  4  per  cent,  per  annum  has  been  declared  by 
the  Company. 

The  Halifax  &  Bermudas  Cable  Company  report  that  the  net  result 
of  the  working  foFthe  year  ended  June  30  is  a  balance  of  £26.628,  com- 
pared with  £9,697  for  the  year  1917-18.  .\n  interim  dividend  of  3  per 
cent,  tax  free  has  already  been  paid,  and  it  is  now  proposed  to  make 
a  further  equal  payment  tax  free,  which  will  leave  £23,628  to  be  carried 
forward.  The  balance  to  credit  of  revenue  account,  which  was  last  year 
£19,257.  has  been  debited  with  £1,500  applied  to  dividend  and  iiith 
£11.322  expended  in  repairs,  and  credited  with  £23,628  surplus  revenue 
of  the  past  year,  and  it  now  stands  at  £30,063,  subject  to  excess  profits 
duty.  The'company's  cable  was  repaired  on  Nov.  3,  1918.  and  worked 
efficiently  until  June  21,  1919,  when  it  was  again  interrnpted.  and 
repaired  on  July  22.  1919.  The  directors  have  elected  Mr.  R.  J.  Hughes 
to  fill  the  vacancy  on  the  board  created  by  the  death  of  Mr.  Fred  Ward. 
At  the  annual  meeting  of  the  Dumbarton  Burgh  &  County  Tram- 
way C05IPANY  last  week  the  chairman.  Mr.  Geo.  Balfour.  M.P..  stated 
that  the  past  year's  tratlic  receipts  amounted  to  £41,821.  compared  with 
£38,150  for  tlie  previous  year.  They  had  increased  expenditure  m_  all 
departments,  the  expenses  amounting  to  £28.784.  an  increase  eif  £7,511. 
The  increased  cost  exceeded  the  increased  revenue  by  £;l,840.  The 
company's  cars  ran  507,127  mile-s,  compared  with  585,591,  and  carried 
4,873,888  passengers,  against  5,060,233.  Since  the  close  of  the  year 
the  traffic  receipts  had  been  satisfactory,  and  subject  to  any  abnormal 
change  in  conditions,  the  directors  should  be  able  to  present  a  satis- 
factory acceiunt  next  year.  It  was  impossible  for  the  compan.v  to  bear 
any  increaseel  expenditure  without  an  increase  being  made  to  the  present 
maximum  fares  allowed  by  statute. 

The  report  eif  the  Direct  West  India  Cable  Co51pany  for  the  year 
ended  June  30  last  states  that  the  net  result  of  the  year's  working  is  a 
balance  of  £14.074,  compared  with  £15.22.5  for  the  previous  year.  .-Vn 
interim  dividend  of  3  per  cent,  tax  free  has  already  been  paid,  and  it  is 
now  j)ro])Oscd  to  make  a  further  equal  payment  tax  free,  which  will  leave 
£1 1 .374  te>  be  carried  forward.  The  balance  to  credit  of  revenue  account, 
which  was  last  year  £84,146,  has  been  debited  with  £1.350  applieei  to 
dividend  and  with  £25  expended  in  repairs,  and  credite>d  with  £ll,3i4 
surplus  revenue  of  the  past  year,  and  it  now  stands  at  £94,145,  subject 
to  excess  profits  duty.  The  company's  cables  have  werkcd  efficiently 
during  the  vcar.  but  the  insulation  of  the  Bermuda-Turks  Island  section 
remains  low.  The  directors  have  elected  Mr.  R.  J.  Hughes  to  fill  the 
vacanc.T  created  by  the  death  of  Mr.  Fred  Ward. 

It  is  announced  that  the  change  of  name  of  the  British  Westinghouse 
Electric  &  Mis.  Companv  to  that  of  Metropolitan- Vickers  Electrical 
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Company,  Ltd.,  follows  as  a  result  of  amalgamation  with  the  extensive 
Vickers  interests  and  the  iletropolitan  Carriage,  Wagon  &  Finance 
•Company.  From  its  inception  in  1899  until  1017  the  British  Westing- 
house  Company  was  controlled  by  American  shareholders,  but  in  the 
latter  year  the  American  holding  was  taken  over  by  the  Metropolitan 
Carriage  Company,  and  later  amalgamation  with  the  Vickers  interests 
became  effected.  The  company  therefore  becomes  entirely  Britisli. 
The  change  of  name  will  not  affect  the  general  policy  except  that  a 
broader  field  for  advancement  will  be  opened  up.  The  Metropolitan- 
Vickers  Electrical  Company  will  carry  on  just  the  same,  but  ultimately 
»ill  proceed  to  greater  development.  As  a  result  of  the  amalgamation 
Tuuch  additional  strength  will  be  gained  ;  greater  possibilities  of  com- 
petition in  the  markets  of  the  world  for  the  foreign  trade  which  is  so 
essential  to  the  needs  of  the  country  will  be  effected  ;  and  a  greater 
standardisation  of  engineering  products  and  consequently  a  larger  and 
cheaper  output  will  become  possible. 

A  meeting  of  the  shareholders  of  the  Cosstantisople  Telephone 
Co>rPANY  will  be  held  in  Constantinople  on  Nov.  4  to  receive  a  report 
on  the  condition  and  prospects  of  the  company.  The  last  report  sub- 
mitted presented  the  accounts  up  to  Dec.  31,  1913,  and  no  accounts 
have  been  published  since,  owing  to  the  officials  of  the  company  being 
compelled  to  leave  Turkey  early  in  1915,  before  the  accounts  for  1914 
could  be  completed.  Shareholders  will  be  asked  to  appoint  two  directors 
in  place  of  the  late  Sir  George  Franklin  and  the  late  Mr.  David  Smith. 
They  will  also  be  asked  to  ratify  the  acts  of  the  directors  since  the  last 
annual  meeting.  The  system  was  taken  over  by  the  Turkish  Government 
in  1915,  but  after  the  Armistice  the  general  manager  and  expert  staff  of 
the  company  regained  possession  on  Dec.  2,  1J18.  The  company  pro- 
poses that  the  receipts  and  expenditure  during  the  working  of  the  system 
by  the  Turkish  Government  (from  March  15,  1915;  to  April  1,  1919) 
should'  be  for  the  account  of  that  Government,  with  the  obligation  on 
its  part  to  pay  to  the  company  an  indemnity  which  will  put  it  in  a 
position  to  pay  interest  to  the  bondholders  and  shareholders  in  respect 
•of  the  said  period.  The  funds  available  in  London  since  the  period  of 
the  last  report  have  been  utilised  for  the  supply  of  materials  for  rejjairs, 
renewals  and  additions  to  the  system  and  other  urgent  expenditure. 
The  general  manager  is  of  opinion  that  the  revenue  now  being  received 
in  Constantinople  will  be  more  than  sufficient  to  meet  the  local  expendi- 
ture, 

The  Marquess  of  Winchester,  who  presided  over  the  annual  meeting 
of  the  Victoria  Falls  &  Transvaal  Power  Company,  Ltd.,  on  Friday 
last,  congratulated  tiie  shareholders  on  the  continued  success  of  the  under- 
taking. Notwithstanding  the  increase  in  cost  of  all  materials,  wages 
and  freights,  the  African  revenue  showed  improvement,  and  in  spite  of 
the  increase  in  taxation,  involving  a  larger  provision  for  depreciation  and 
British  taxation,  the  year's  trading  enabled  the  company  to  maintain  the 
same  dividends  and  addition  to  reserve  fund  as  for  the  previous  year, 
with  a  carry  forward  of  practically  the  same  amount.  In  the  course  of 
an  analysis  of  the  capital  and  revenue  accounts,  &c.,  he  said  that  the 
company's  loan  to  the  Kand  Mines  Power  Supply  Company  and  the 
500,00(1  shares  in  that  company  stood  at  £2,981,530.  The  revenue  from 
power  and  lighting  amounted  to  £8G0,172,  an  increase  of  £31,919  over 
previous  year,  and  after  meeting  expenses,  debenture  charges,  &c.,  the 
balance  was  £321,819.  Of  that  sum,  a  further  amount  of  £50,000  had 
been  placed  to  reserve,  leaving  £271,819.  The  preference  shareholders 
had  received  three  dividends,  two  eacli  of  3  and  one  of  4  per  cent.,  and 
the  ordinary  shareholders  received  a  dividend  of  5  per  cent,  less  tax. 
These  dividends  absorbed  net  £178,125,  leaving  a  balance  of  £93,1)93, 
which  has  been  carried  forward. 

The  chairman,  referring  to  the  relief  to  be  obtained  from  British 
income  tax  in  respect  of  colonial  taxation,  regretted  that  they  had  not 
yet  been  able  to  come  to  a  satisfactory  settlement  with  the  Inland 
Revenue  authorities.  The  claim  for  the  fiscal  years  1916-17  and  1917-18 
had  been  before  the  authorities  for  over  a  year.  They  would  next  year 
deal  with  the  question  of  the  renewal  of  the  earlier  group  of  contracts 
which  were  negotiated  for  12  years,  with  the  option  of  renewal  on  the 
same  terms  for  live  years.  They  approached  that  matter  with  the  gre:it 
advantage  that,  during  the  years  which  had  elapsed  since  the  commence- 
ment of  supply,  the  regularity  and  convenience  of  the  electrical  drive 
had  been  thoroughly  tested  and  not  found  wanting.  A  further  reas(jn 
in  favour  of  power  supply  from  central  stations  was  that  in  the  future 
the  cost  of  raising  capital  was  not  likely  to  fall  much  for  many  years, 
and  the  cost  of  new  plant  was  not  likely  to  gravitate  towards  cheapness, 
seeing  the  high  rate  of  labour  in  all  classes.  Their  consumers  had  an 
interest  in  their  prosjierity  through  a  participation  in  their  revenue  after 
all  outgoings  and  certain  charges  on  capital  hitherto  not  covered  had 
been  allowed  for,  and  that  would  in  f\iture  operate  as  a  reduction  in  the 
price  of  power.  Since  then  the  low  grade  mines  had  continued  to  work 
during  the  prolonged  period  of  war,  and  the  gold  mining  industry  having 
now  a  free  market,  and  taking  into  account  the  world's  need  for  gold 
and  the  importance  of  the  mining  industry  to  South  Africa,  it  was  to  be 
hoped  that  some  means  would  be  found  to  avoid  the  closing  of  those 
properties.  The  satisfactory  maintenance  of  supply  under  the  trying 
conditions  produced  by  the  war  reflected  the  greatest  credit  on  their 
operating  and  maintenance  staff,  and  the  difficulty  of  providing  spare 
parts  and  replacements  had  been  most  successfully  overcome  by  the  staff 
at  the  company's  workshops,  who  had  succeeded  in  producing  special 
and  complicated  parts  of  machinery  never  jireviously  manufactured  in 
South  Africa.  The  Kand  Mines  Power  Sujjply  Company  had  secured 
a  Bill  to  legalise  its  use  of  water  from  the  Vaal  River  for  the  present 
power  station.  The  chairman  concluded  by  paying  a  high  tribute  to 
the  service  rendered  by  Major  Bagot,  Mr.  B.  Price  and  the  members 
of  the  staff. 


NeM'  Companies. 


COMMERCIAL  WELDING  &  ENGINEERING  COMPANY,  LTD.  {158,474)- 
Private  company.  Reg.  Sept.  3,  capital  £5,000  in  £1  shares.  Objects  ■ 
To  carry  on  the  business  indicated  by  the  title,  and  that  of  manufac- 
turers of  motor  cars,  marine  and  electrical  engineers,  &c.  First  direc- 
tors are  :  J.  Thomas,  W.  Thomas  and  J.  E.  Thomas.  Reg.  office,  7, 
Dumfries-place,  Cardiff. 

ELECTBIC  WEAVING  APPLIANCES,  LTD.— Private  company.  Reg.  in 
Dublin  Aug.  27,  capital  £5,000  in  £1  shares.  To  purchase  or  acquire  any 
patent  licences,  &c.,  and  to  carry  on  business  as  dealers  in  spinning  and 
weaving  machines.     Secretary :    G.   B.   Bro^vn. 

GRIMSBY  ELECTRIC  WELDING  COMPANY,  LTD.  (158,854).— Private 
company.  Reg.  Sept.  17.  capital  £5.000  in  £1  shares.  Objects:  T° 
carry  on  the  business  of  electric  welders,  engineers,  aircraft  and  moto^ 
manufacturers,  &e.  First  directors  are:  H.  Blanchard  (manasmg 
director),  C.  A.  Osborne  and  W.  H.  Coggon.  Reg.  office,  Humber 
Bank,  Kisli  D...ks,  Grimsby. 

METROPOLITANVICKERS  ELECTRICAL  EXPORT  COMPANY,  LTD.— 
(158, '.•;{..)  Private  company.  Reg.  Sept.  19,  capital  £100,000  in  £1 
shares,  to  carry  on  the  business  of  dealers  in  and  exporters  of  electrical 
plant  and  machinery,  &c.  Power  is  taken  to  construct,  lay  down  and 
maintain  telegraphs,  telephones,  marine  cables,  &c.  First  directors  are  : 
Sir  Edmund  W.  Smith,  John  E.  Hutton,  Harold  Llovd  and  Robert  S. 
Hilton.     Reg.  office  :   2,  Norfolk-street,  Strand,  W.C.2". 

WARD  &  GOLDSTONE,  LTD.  (158,956)— Reg.  Sept.  19,  capita' 
£200,000  in  £1  shares  (100,000  ])reference),  to  take  over  the  business  of 
engineers  carried  on  by  J.  H.  Ward,  M.  H.  Goldstone,  A.  A.  Goldstone  and 
L.  B.  Goldstone  at  Salford  as  Ward  &  Goldstone.  First  directors  are  : 
J.  H.  Ward,  M.  H.  Goldstone,  A.  A.  Goldstone  and  L.  B.  Goldstone. 
Secretary  :  A.  Lowe.  Reg.  office  :  Sampson  Works,  St.  Simon-street, 
S.^lford. 


Prices  of  Metals,  Chemicals,  &c. 

Copper—  Tuesday,  .Sept.  23. 

Price.  Inc.  Deo. 

Bestselected perton  £1 10     0     0            —  — 

Electrolytic  bars £121     0     0            —  — 

H.C.  wire  bars ! „  £121     0    0           —  — 

Sheet ,  £146     0     0            —  — 

Phosphor -hronze  Wire — 
Phosphor-bronze 

wire,  basis   per  lb.  Is.   8^d.              \A.  — 

Bras^  60/40— 

Rod,  basis      „  Os.   lid.                 Jd.  — 

Sheet,  basis ,  Is.  2|d.                  —  — 

Wire,  basis     Is.  2i<l.                 —  — 

Pig  Iron — 

Cleveland  No.  1     ...     per  ton  £8     4     0                 —  — 
Galvanised      steel 

wire,  basis     ,,  33  10     0            — -  — 

Lead  Pig — 

English 26  15     0         5s.  Od.  — 

Foreign  or  colonial             ,,  25  12     6         7s.   6d.  — 

Tin— Ingot   275    0     0     £11     0     0  - 

Wire,  basis     per  lb.  0     3     6|          —  — 


Salammoniac. — Percwt.80s.and75s.     Copper  Sulphate. — Per  ton  £42. 
Sulphur  (Flowers).— Per  ton  £23.         Boric     Acid  (Crystals).- Per    ton, 
(Roll  Brimstone).— Per  ton         £72. 

£21.  Carbon  Bisulphide. — Per  ton  £55. 

Sulphuric    Acid    (Pyrites,  168°).—     Sodinin  Bichromate.— Per  \h.  \ld. 

Per  ton,  £7  ISs.  9d.  Sodium  Chlorate. — Per  lb.  ^d. 

Shellac. — 4809.     October  delivery  41-53. 

Rvbher. — Para  fine,  2s.  6Jd. :  plantation  1st.  latex  2s.  3d.  lb. 


Thirty-Seven   Years  A^o. 

[From  The  Electrician,  Sept.  23,  18H2.] 
Lighting  the  Thame.s  E.-iiisANKMENT. — The  number  of  electric  lights 
on  the  Thames  Embankment  is  shortly  to  be  considerably  increased, 
the  Metropolitan  Board  of  Works  having  extended  their  contract  with 
the  .Jablochkoff  Electric  Light  ('ompany.  for  that  purpose. 

EdWon  v.  Swan. — At  the  meeting  of  the  Swan  United  Electric  Light 
Company  held  this  week,  the  chairman  stdted  with  reference  to  the 
threatened  litigation  between  Edison's  Company  and  theirs,  thrft  there 
ctmld  be  no  doubt  as  to  the  separate  character  of  the  inventions,  and  that 
he  thought  it  not  unlikejy  that  the  companies  would  join  forces  rather 
than  light  each  other.  l'ifU«^ 

University  College,  Bristol. — New  buildingsjare' being  added  ti 
this  college,  and  will  be  completed  shortly,  thus  affording  extra  facilities 
for  students.  Arrangements  have  been  made  by  which  those  who  may 
desire  to  do  so  can  receive  thorough  training  as  electrical  engineers,  and 
instruction  in  general  science  generally.  Prof.  Silvanus  Thompson,  so 
well  known  in  the  electrical  world,  is  the  lecturer  in  this  branch  of  science. 
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Notes. 


National  Suicide. 

Little  did  .ve  think  when  we  j)enned  a  note  last  week  on 
the  seriousness  of  the  ironfoanders"  strike  that  by  the  time 
the  note  appeared  in  print  we  should  be  faced  by  the  most 
momentous  strike  this  country  has  ever  known.  The  first 
public  suggestion  of  a  railway  strike  was  made  on  Tuesday  of 
last  week  by  B'lr.  Thomas,  the  secretary  of  the  men's  union. 
The  same  day  the  secretary  of  the  Associated  Society  of 
Locomotive  Engineers  and  Firemen,  according  to  his  state- 
ment, appeared  to  know  nothing  of  the  impending  catastrophe. 
Yet  the  decisions  to  strike  were  reached  on  the  Tuesday  and 
Wednesday,  and  instructions  to  strike  were  issuetl  without 
■waiting  to  negotiate.  The  reason  for  this  extraordinary 
■action,  according  to  Mr.  Thomas,  was  that  if  a  strike  should 
lie  inevitable  it  might  be  difficult  to  let  the  members  know 
what  were  their  instructions.  Thas  ever\  one  on  the  Tuesday, 
except  the  lailwaymen,  were  ignorant  of  what  was  to  take 
place,  and  yet  the  strike  was  an  actual  fact  at  midnight  on 
Friday.  Never  was  there  greater  haste  over  issues  which 
were  not  immediate  and  on  a  decision  of  the  greatest  gravity. 
As  Mr.  Lloyd  George  truly  says,  everj  employer  and  every 
worker  is  entitled  to  at  least  a  week's  notice  to  terminate  a 
contract  of  service  o.i  either  side.  But  the  Union  had  no 
-scruples  about  a  "  lightning  "'  strike  ot  the  greatest  magnitude 
■and  which  may  cause  untold  damage  and  suffering.  What 
would  be  thought  of  employers  if  they  were  tt)  adopt  corre- 
.sponding  tactics  ?  Moreover,  the  wage  rates  under  discu.ssion 
•could  not  become  operative  before  .January  l.'st,  and  tlie  terms 
■offered  nmst  be  regarded  as  reasonable.  Why,  tlien,  this  pre- 
cipitancy of  action  ?  There  is  only  one  conchision  that  can 
fee  reached,  namely,  that  the   trade    union   did    not   intend 


serious  negotiation.  The  immediate  object  was  to  obtain  the 
capitulation  of  the  Government  and  the  final  objective  to 
govern  the  country  not  by  the  House  of  Commons  but  by 
the  trade  miions.  Mr.  Oramp,  president  of  the  N.L'.R., 
openly  hinted  at  this  po.ssibility  last  June.  It  is  thus  not 
merely  an  industrial  matter.  The  object  is  to  govern  by 
force.  It  is  all  very  well  for  ilr.  Thoxlas  to  state  that  last 
Friday  was  the  saddest  day  in  his  life,  and  for  Mr.  Foot, 
the  secretary  of  the  London  Branch  of  the  L'nion,  to  make  a 
reference  to  the  recognition  of  the  humanitarian  aspect  of 
the  case  in  abandoning  the  horses  of  the  railway  companies. 
Most  men  will  regard  such  sentiments  as  made  by  a  man  with 
his  tongue  in  his  cheek  and  as  mere  claptrap.  Mr.  Thomas, 
if  he  were  a  believer  in  moderate  principles,  would  have 
dissociated  himself  from  his  council  and  refused  to  be  a  party 
to  a  strike  which  has  been  called  with  the  utmost  callousness 
and  disregard  of  the  country's  welfaiC. 


The  Issues. 

It  is  well  that  the  wages  issue  should  be  clearly  under- 
stood. The  Government  offer  is  that  the  new  rates  shall  be 
on  the  average  100  per  cent,  above  the  pre-war  rates  with  a 
minimum  of  £2,  and  that  the  difference  between  this  wage  and 
present  wages  shall  continue  until  the  cost  of  li\-ing  has  fallen 
to  110  per  cent,  over  the  pre-war  figure.  To-day  it  is  115 
per  cent.  When  the  cost  of  living  falls  to  110  per  cent,  or  less, 
the  war  wage  will  be  subject  to  adjustment.  On  the  other 
hand,  the  Union  demands  that  every  man  shall  receive  his 
pre-war  wage  plus  his  war  wage  and  shall  ha^e  a  minimum 
of  £3  per  week.  According  to  the  evidence  in  the  negotiations 
that  have  been  published,  the  Union's  demand  may  apparently 
be  put  in  the  form  that  the  new  permanent  standard  rate  of 
each  grade  should  be  the  maxinmm  pre-war  rate  of  any  worker 
in  that  grade  plus  the  33s.  war  wage.  It  is  exident  that  the 
object  is  to  retain  the  war  wages  irrespective  of  the  cost  of 
living.  Not  only  is  this  an  unjustifiable  object,  but  it  must 
be  remembered  that  whatever  is  secured  by  one  industry 
to-day  will  necessarily  be  demanded  by  every  other  industry 
to-morrow,  probably  by  means  of  the  strike.  It  is  therefore 
impossible  to  give  way  in  a  matter  of  this  kind  if  the  coiuitry 
is  to  maintain  its  industrial  existence.  The  railways  are 
alreadv  being  worked  at  a  loss,  and  the  more  this  loss  is 
increased  the  greater  will  be  the  burden  on  the  industries 
and  on  the  community  as  a  whole.  What  we  do  not  doubt 
will  be  felt  by  all  responsible  people  in  the  industrial  world 
is  that  the  present  object  of  many  agitators  is  merely  to  find 
a  good  cause  for  a  strike.  In  the  present  instance  the  drivers 
and  firemen  have  been  given  particularly  good  terms,  as  it  was 
felt  that  such  preferential  terms  should  be  given  and  were 
definitelv  put  forward  by  the  unions,  for  these  men  had  not 
received  fair  treatmt>nt  during  tlie  war.  If  such  preferential 
terms  had  not  been  given  there  would  have  been  a  strike 
for  the  inupose  of  securing  them.  Now  that  the  preferential 
teruK  have  been  given  there  is  a  strike  l>ecause  the  Government 
dot^  not  agree  to  give  similar  preferential  terms  to  all  ether 
grades.  Thus,  whatever  is  done  there  is  good  cause  for  a 
strike.    The  settlement  of  a  crisis  to-day  merely  means  that 
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another  crisis  will  be  found  to-morrow.  The  position,  in  fact, 
becomes  intolerable.  The  present  trouble  emphasises  the 
great  danger  of  allowing  enormous  power  to  pass  into  the 
hands  of  a  council  of  some  dozen  men  who  aiC  prepared  to 
use  their  power  without  realising  their  national  responsi- 
bility. We  doiibt  if  the  present  strike  would  have  taken  place 
if  the  opinion  of  the  men  had  been  taken  by  ballot.  The 
union  council,  ho^^ever,  would  not  ran  a  risk  of  this  kind, 
nor  permit  an}  steps  that  might  rob  the  strike  of  its  "  light- 
ning ""  character.  It  is  time  the  comnnmitv  decided  that  the 
country  must  not  be  governed  by  force  in  this  wav.  In  order 
to  eliminate  this  dfinger,  legislation  should  be  introduced  forth- 
with to  render  strikes  of  those  engaged  in  public  utilities  illegal, 
to  permit  the  funds  of  unions  engaged  in  such  strikes  to  be 
sequestrated  and  to  bring  to  account  those  who  promote 
such  action.  Disputes  with  those  employed  in  public  utilities 
should  be  submitted  to  arbitration.  AVe  have  always  been 
in  favour  of  adequate  wages  and  propCi  conditions  for 
labour,  but  the  community  as  a  whole  cannot  afiord  to  be 
trampled  upon  by  small  minorities  oi  to  permit  strikes  that 
are  against  the  State.  If  the  position  were  put  fairly  before 
the  railwaymen  we  believe  the  great  majority  of  them  w^ould 
endorse  these  principles.  The  present  contest  must  result  in 
great  harm  to  the  legitimate  progress  of  trade  unionism. 
Meanwhile,  the  only  thing  to  be  done  is  to  fight  the  danger 
to  a  finish  and  to  support  the  C4overnment  in  every  possible 
way. 


The  Fruits  of  Interfering  With  Industry. 

Whkx  the  Sankey  Award  gave  the  miiier.s  another  2s.  a 
day  the  position  was  viewed  with  great  alarm  by  many  of 
those  engaged  in  those  industries  which  are  largely  de- 
pendent upon  coal.  This  award  was  followed  by  the  advance 
of  6s.  per  ton  in  the  price  of  coal  since  July  15.  The  first 
disastrous  eSect  of  this  policy  is  seen  in  the  shale  oil  industry 
in  Scotland.  The  principal  employers  in  that  industry  find 
that  the  Sankey  Award  has  entailed  an  additional  working 
charge  of  over  £2.50,000  jier  annum,  and  the  advance  of  6s. 
per  ton  has  made  a  further  additional  working  charge  of 
£215,000  per  annum,  so  that  the  industry  is  now  being  worked 
at  a  loss  of  £190,000  per  annum,  disregarding  depreciation 
and  any  return  on  capital.  The  demand  that  the  working 
day  should  be  reduced  from  8  hours  to  7  hours  would  mean  a 
further  large  loss.  Obviously  it  is  impossible  to  carry  on  an 
industry  under  these  conditions.  The  employers  have,  there- 
fore, intimated  that  if  the  terms  of  the  miners  aie  insisted 
upon  the  industry  of  shale  mining  must  be  shtit  down.  As 
the  miners  were  not  prepared  to  give  way,  instructions  have 
been  given  to  shut  down  practically  all  the  shale  mines  in 
Midlothian  and  West  Lothian.  It  was  also  stated  recently 
that  some  ot  the  minor  Welsh  collieries  have  been  shut  down 
as  they  can  no  longer  be  worked  on  a  remunerative  basis. 
Perhaps  in  due  time  the  folly  of  interfering  tmduly  with 
industry,  and  stipulating  wage  rates  which  cannot  be  paid, 
will  be  realised.  We  fear,  however,  this  will  not  be  the  case 
until  a  great  deal  of  harm  has  been  done  to  various  industries 
in  this  country. 


The  Electrical  Equipment  of  Ships. 

It  has  long  been  recognised  tluit  the  wiring  of  ships  entails 
very  special  problems  ot  its  own,  and  it  was  for  this  reason 
that  in  May  1916  a  Committee  of  the  Institution  ot  Electrical 
Engineers  was  .set  up  wit!  the  title  of  Ship  Electrical  Equip- 
ment Committee  to  consider  the  drawini;  up  of  a  compre- 
hensive set  of  rules.  Thi."  work  has  now  been  accomplished 
and  some  accoiuit  of  the.se  rules  *vill  be  found  in  anodjer 
column.     Here  it  will  be  sufficient  to  say  that  the  procedure 


iollowed  by  the  Committee  was  to  discuss  all  questions  of 
princi])le  and  then  to  remit  the  actual  drafting  ot  the  rales 
to  a  small  editing  stib-committee.  In  this  way  consistency 
has  been  attained.  Concurrently  with  the  work  of  the  Com- 
mittee a  number  ol  sub-committees  of  the  British  Engineering 
Standards  Association  have  been  at  work  standardising 
apparatus  that  would  comply  with  the  regulations  drawn 
up  by  the  Institution  committee.  A  small  standing  sub- 
committee has  been  appointed  to  whom  all  communications 
may  still  be  remitted,  so  that  the  rules  will  be  kept  fully 
up  to  date.  We  believe  thai,  they  have  been  already  sub- 
mitted to  a  good  deal  of  discussion,  and  consequently  they 
ought  to  meet  the  necessary  requirements.  We  have  only 
one  general  critici,sm  to  make.  It  will  be  found  that  all  sizes 
of  wire  are  given  in  the  form  of  sectional  area  in  square  inches. 
No  doubt  this  is  a  good  method  for  exactness  and  there  may 
be  objections  to  continuing  the  use  of  the  standard  wire 
gauge  ;  nevertheless  we  think  it  will  be  agreed  that  the 
S.W.G.  number  conveys  much  moie  to  the  average  man 
than  the  sectional  area.  Everyone  knows  what  is  meant  by 
a  No.  16  or  a  No.  22.  We  therefore  feel  that  these  number.s 
should  have  been  retained  and,  if  necessary,  put  alongside 
the  sectional  areas  ;  otherwise  we  fear  that  the  rules  will 
lose  some  of  their  efiectiveness. 


AssDciation  of  Mining  Electrical  Engineers.— The  meetings 
of  the  London  Branch  of  this  Association  have  been  resumed 
after  a  lapse  of  several  years  owing  to  war  contingencies.  The 
ne.xt  meeting  will  be  held  at  Kingsw-ay  Chambers  (top  floor), 
46,  Kingsway,  at  6.30  p.m.,  October  22nd.  The  general 
meeting  will  he  held  at  Edinburgh  on  October  10th  and  11th, 
when  the  Lord  Provost  has  invited  all  members  of  the  Associa- 
tion to  a  civic  reception  on  the  Saturday  afternoon.  The 
Secretary  of  the  London  Branch  is  Mr.  Fred.  J.  Turquand, 
73,  Albion  House,  New  O.xford -street,  W.C.I. 

Diesel  Engine  Users'  Association. — At  the  next  meeting 
of  this  Association  the  subject  of  the  life  of  "  Connecting  Rod 
Bolts  "  and  their  periodical  renewal,  as  well  as  the  general 
question  of  heat  treatment,  is  to  be  further  discussed.  Li- 
formation  is  also  to  be  given  as  to  the  proposed  Research 
Association  imder  the  Government  scheme  for  carrying  out 
research  work  on  liquid  fuels  for  use  in  Diesel  and  semi-Diesel 
engines.  The  dinner  of  the  Association  will  be  held  on  the  23rd 
inst.,  and  will  be  attended  by  several  eminent  engineers  who 
have  taken  a  prominent  part  in  the  developments  in  Diesel 
engine  practice  and  fuel  oil  technology. 

Liquids  for  Optical  Levels. — The  choice  of  liquid  in  so- 
called  ■■  spirit-levels  "'  may  seem  a  small  matter,  but  it  is 
interesting  to  note  that  there  is  a  material  difference  in  the 
qualifications  of  liquids  commonly  used  for  this  purpose. 
In  a  Paper  before  the  Optical  Society  some  time  ago  Mr.  .1.  W. 
French  referred  to  this  matter.  Benzol,  he  remarked,  is 
worse  than  alcohol  as  regards  expansion,  but  is  twice  as  good, 
as  regards  viscosity,  i.e.,  from  the  point  of  view  of  a  bubble. 
It  is  worse  than  ether  as  regards  viscosity,  but  better  as  regards 
expansion  ;  worse  than  carbon  disid2)hide  as  regards  viscosity 
and  about  the  same  as  regards  expansion.  A  certain  amoimt 
of  viscosity  in  the  liquid  may,  however,  be  desirable.  On  the 
whole  it  w'ould  appear  that  the  choice  of  benzol  is  a  good  one. 
The  spirit  used  in  the  level  on  a  captured  Zeiss  instrument 
apj)e:irod  to  be  iK)  per  cent,  benzol. 

Subway  Lighting.— An  article  in  the  "  Electrical  World," 
by  Messrs.  Ward  Harrison  and  E.  A.  Anderson,  deals  with  a 
somewhat  difficult  problem,  the  lighting  of  a  subway  station 
and  the  passages  connected  with  it.  A-s  the  roof  is  in  general 
quite  low  it  is  not  easy  to  keep  the  lights  out  of  the  field  of 
view  and  yet  afford  the  nece.s.sary  even  lighting  and  strong 
illumination  of  vertical  surfaces.  Foitunatcly^  in  this  case 
the  problem  was  rendered  easier  by  the  design  of  the  lighting 
arrangements  at  an  early  stage  in  the  i)roceedings  and  the 
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adaptation  of  construction  thereto.  A  feature  was  the  use  of 
panels  of  difiusing  glass,  flush  with  the  surface,  having  behind 
them  a  pair  of  gas-filled  75-watt  lamps.  These  lamps  are  on 
two  separate  independent  circuits.  Special  lighting  devices 
were  employed  in  other  sections  of  the  subways,  and  in  general 
an  attempt  appears  to  have  been  made  to  deal  with  the  pro- 
blem on  sound  lines. 

Electric  Bakery  Ovens.—"  Le  Genie  Civil "  recently 
described  a  series  of  electric  baking  ovens  in  use  in  Switzerland 
where  the  shortage  of  fuel  and  comparative  abundance  of 
water-power  is  favourable  to  the  development  of  electric 
heating  and  cooking.  The  ovens  are  embedded  in  brickwork, 
and  present  about  6-12  sq.  m.  of  heating  surface,  and  in 
the  larger  types  it  is  possible  to  bake  about  18  kg.  of  bread 
per  square  metre,  of  oven  surface  An  ordinary  loaf  requires 
about  1-lJ  hr.  of  baking,  according  to  size.  The  baking 
temperature  is  250°C.-300°C.  and  about  6kw.  per  square 
metre  of  oven  are  called  for.  The  consumption  of  power  per 
weight  of  bread  produced  naturally  varies  according  to  the 
process  and  the  number  of  loaves  similarly  treated,  but  in 
general  appears  to  be  of  the  order  of  04-0-8  kw.  per  kilogram 
(say,  roughly,  0-2-04  kw.  per  lb.). 

Prospective  Electrification  of  the  Chicago  Railway 
System. — Among  big  electrical  schemes  which  are  likely  to 
receive  attention  shortly  in  the  United  States  is  the  electri- 
fication of  the  Chicago  railway  system,  which  appears  now  to 
be  favourably  regarded  by  the  authorities,  an  agreement  hav- 
ing been  reached  between  the  Illinois  Central  Railroad,  the 
Chicago  South  Park  Commissioners  and  the  City  of  Chicago, 
after  eight  years  of  negotiation.  The  "  Electrical  World," 
in  discussing  the  matter,  states  that  about  118  million  dollars 
will  be  involved  in  the  projected  scheme  of  improvement,  and 
reclamation  of  the  lake  front,  of  which  the  electrical  installa- 
tion will  absorb  about  23  million  dollars.  About  8  million 
dollars  of  this  will  be  required  for  the  electrification  of  the 
suburban  passenger  service.  The  work  is  to  commence  within 
60  days  after  the  ordinance  becomes  efiective,  and  the  electri- 
fication will  probably  be  commenced  two  years  later. 

Transmission  of  Coloured  Light  Through  Fog.— In  a  recent 
issue  of  the  "'  Transactions  "  of  the  American  Illuminating 
Engineering  Society,  Mr.  C.  L.  Utterback  gives  an  account  of 
some  experiments  on  the  transmission  of  coloured  light  through 
a  form  of  fog  jjroduced  by  the  condensation  of  water  vapour 
in  a  long  tube  into  which  dusty  air  is  admitted.  A  parallel 
beam  of  light  passing  through  this  tube  illuminates  a  white 
surface  at  its  extremity,  and  the  brightness  of  this  enables  the 
relative  absorption  to  be  calculated.  The  author  presents  a 
curve  showing  that  the  transmission  diminishes  both  in  the 
red  and  violet,  and  is  a  maximum  for  wave-lengths  between 
the  limits  5,300-5,900  fia.  Another  curve  for  water  vapour, 
obtained  by  a  dilierent  observer,  is  also  apjjended  for  com- 
parison. Its  nature  is  generally  similar,  but  the  point  of 
maximum  transmission  is  somewhat  further  advanced  towards 
the  green.  However,  other  observations  do  not  entirely 
support  this  result  for  water  vapour.  It  appears  that  the 
absorption  of  light  depends  on  the  nature  of  the  fog,  which  may 
not  be  correctly  imitated  artificially.  Common  experience 
of  the  appearance  of  the  sun  and  moon  at  rising  and  setting 
suggests,  however,  that  in  general  the  red  and  yellow  element 
is  accentuated  at  the  expense  of  the  blue  end  of  the  spectrum 
in  the  transmitted  light. 

Windmill  Power  in  Denmark. — In  Denmark,  during  the 
coal  famine  caused  by  the  war,  quite  an  impetus  was  given  to 
the  generation  of  electric  power  from  djniamos  geared  to 
windmills,  and  the  "'  Journal  of  the  Royal  Society  of  Arts  " 
states  that  about  2.50  such  installations  have  been  recently 
made  on  farms  and  small  estates  with  fair  success.  During 
about  one-third  of  the  year,  however,  there  is  practically  no 
wind,  so  that  the  source  of  power  could  not  be  depended  upon 
and  had  to  be  used  as  a  supplement  to  steam  or  gas-driven 
plants.  Nevertheless  considerable  saving  in  fuel  was  effected. 
It  is  stated  that  the  cost  per  kilowatt  from  peat  gas-fired  plants 


was  about  the  same  as  foi  a  windmill  in.stallation .  Among  the 
chief  factors  in  such  installation  are  the  design  of  the  sails  to 
enable  automatic  adjustment,  thus  saving  in  the  cost  of  at- 
tendance, also  the  use  of  mechanical  devices  to  ensure  a  turning 
movement  of  the  sails  so  that  during  very  high  winds  they 
assume  a  position  almo.st  parallel  to  the  wind  direction,  thus 
protecting  the  mill  from  overstrain.  The  following  data  are 
of  interest  : — 


Velocity  of  wind 
(feet  per  sec.). 

Power 

obtained 

kw. 

No.  of  hours  of 
useful  wind. 

Total  kw.-hrs. 

produced  per 

annum. 

16-4 
19-6 
230 
26-2  &  over 

60 
10-9 
13  0 

1,796 

1,080 

900 

1,945 

Total  5,721 

.5.600 

6,500 

9,800 

25,100 

47,000 

Tests  on  Wire   Rope. — A  Technologic  Paper  issued  by  the 

Bureau  of  Standards  (Washington)  (No.  121),  summarises 
some  tests  by  Messrs.  J.  H.  Griffith  and  J.  C.  Bragg  on  the 
strength  and  other  ijroperties  of  wire  rope.  Tests  were  made 
on  275  wire  ropes  submitted  by  manufacturers  to  comply 
with  the  specification  of  the  Isthmian  Canal  Commission, 
the  diameters  of  the  ropes  varying  from  l|in.  to  3|in.; 
over  half  were  hoisting  ropes  of  six  and  eight  strands  of  19 
wires  each,  the  remainder  using  respectively  six  strands  of 
seven  wires  and  six  strands  of  42  wires  each.  Formulae  re- 
lating to  structural  data  on  such  ropes  are  presented.  When 
observed  maximum  loads  were  plotted  as  functions  of  diameter, 
the  lower  boundary  of  the  field  comprising  these  observations 
could  be  expressed  within  fairly  close  limits  by  the  formulae, 
Load=C  75,000  D'-,  where  D  is  the  diameter  of  the  cable  and 
C  a  constant  varying  from  aboat  0-35-1-0,  according  to  the 
nature  of  the  rope.  In  general  tests  showed  good  agreement 
with  values  fixed  by  this  relation.  Elongations  were  nearly 
proportional  to  stress,  the  calculated  moduli  varying  from 
3  X  lOg  to  9x  lOg  lb.  per  square  inch  of  cable  cross  section. 
The  limit  of  12,000,000  lb.  per  square  inch  used  in  the  calcu- 
lation of  bending  stresses  appears  ample.  The  tensile  strengths 
of  wires  in  a  strand  were  quite  uniform.  The  fibre  used  in 
ropes  was  apparently  manila,  jute  or  istle.  The  preservatives 
were  wood  or  vegetable  tar  combined  with  petroleum  products. 
Cables  bent  over  sheaves  should  be  lubricated  frequently  to 
prevent  corrosion  and  denting. 


Personal. 

Mr.  Bennett  Melville  Jone.s,  of  Emmanuel  College.  Cambridge,  has 
been  elected  to  the  Francis  Mond  Professorship  of  Aeronautical  Engineer- 
ing at  Cambridge  University. 

Mr.  Hubert  W.  Shillback,  who  has  left  the  Aberpei-gwm  Collieries 
Company  to  take  up  the  appointment  of  chief  electrical  engineer  to 
Messrs.  North's  Navigation  Collieries,  of  Maesteg,  has  been  prc.sente<l  by 
his  la  oe  colleagues  with  an  inscribed  gold  chronograph  watch  and  a  silver- 
mounted  walking  stick  by  the  Powell  House  staff. 

Leeds  University  has  conferred  the  honorary  degree  of  D.Sc.  upon 
Prof.  W.  H.  Bragg,  F.R.S. 

Dr.  R.  Whiddington,  of  Cambridge,  has  been  appointed  Cavendish 
Professor  of  Physics  at  Leeds  University,  and  Dr.  W.  P.  Milne,  D.Sc, 
M.A.,  Professor  of  Mathematics. 


Arrangements  for  the  Week. 

FRIDAY,  Oct.  3rd. 

.j0!«toR  Institution'  of  Exqineers. 
7.30  p.iii-     At  39,  Victoria -street,  London,  S.W.     Paper  on   "The 
Deduction  of  Formuliv  from  Plotted  Figures,"  by  Mr.  A.  J. 
I'axman. 
SATDRDAY,  Oct  4Ui. 

London  Assochtiox  of  Foremen  Engineers. 
7 p.m.     At  Cannon-stivet  Hotel,  London,  E.C.     Paper  on  "Elim- 
ination of  First  Stretch  in  Steel  for  Reinforcing  Concrete,"  by 
Mr.  A.  W.  Shelf. 
FRIDAY,  0ct.[l0tll. 

Junior  iNSTrruiioN  of  Engineers. 
7.30  p.m.     At  the  Shipping,  Engineering  and  Machinery  Exhibition. 
Olvmpia,  London.  W.     Lecture  on  "  Some  Hydraulic  Exhibits,", 
by  Dr.  H.  S.  Hele-Shaw 
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The  Three-Electrode  Thermionic  Valve  as  an 
Alternating  Current  Generator.* 


>•    I»r€.f.    G.    L.    FORTKSCl'E. 

{Continued from  i>aye  295^. 


To  represent  an  alternating  current  something  must  be  done  to 
the  model  to  keep  the  pLston  osciUatiiig  at  the  rate  at  which  it 
naturally  tends  to  move  ^vlien  left  alone.  One  conceivable  method 
•of  doing  this  is  shown  in  Fig.  3.  A  vane  G  is  introduced  which 
operates  a  double  ported  valve  T".  Xormally  the  vane  is  main- 
tained in  a  central  position  by  the  light  spruigs  attached  to  the 
arm  Q.  But  the  stream  of  water  past  the  vane  will  deflect  it  upwards 
and  downwards  and  in  so  doing  will  open  and  close  the  valve.  When 
the  vane  is  deflected  upwards  the  nozzle  A'.j  is  connected  to  a  high- 
pressure  supply,  so  that  a  jet  of  water  enters  the  system  so  giving 
an  impetus  to  the  upward  stream  of  water.  Wlien  the  water  is 
flowing  downwards  the  vane  will  be  deflected  downwards  and  a  jet 
of  high-pressure  water  enters  through  the  nozzle  y\.  again  tending 
to  maintain  the  stream.  In  order  to  prevent  an  accumulation  of 
water  in  the  system  the  nozzles  must  be  alternately  ooimected  to 
the  exliaust  as  indicated  in  the  figure. 

With  such  a  piece  of  apparatus  it  is  quite  conceivable  that  the 
nozzles  and  the  ports  of  the  valve  could  be  so  arranged  that  the 
oscillating  too  and  fro  of  the  piston  was  just  maintained  by  the 
impulses  of  the  water  from  the  high-pressure  system. 

This  method  of  converting  the  mechanical  damped  oscillations 
of  the  piston  into  continually  maintained  oscillations  is  very-  closely 
analogous  to  the  action  of  the  three-electrode  valve  in  the  electrical 


^^ 


the  positive  electrode  is  very  strongly  positive  indeed,  that  any 
electrons  are  attracted  through  the  openings  of  the  grid  screen.  On 
the  other  hand,  if  the  grid  is  maintained  slightly  positive  with 
resjject  to  the  filament,  it  assists  in  attractmg  the  electrons  away, 
and  a  large  stream  from  filament  to  positive  electrode  will  be  mam- 
tained.     If  the  grid  is  made  very  strongly  positive  to  the  filament, 


Fk:.  4. — Wave  TBANSMmmo  T4a. 


•case.  It  acts  as  a  combination  of  the  vane  and  the  water  valve, 
and  its  function  is  to  allow  suitably  timed  impulses  of  current  from 
a  high-pressure  battery  to  pass  through  a  part  of  the  inductance 
and  so  convert  the  damped  electrical  o.scillations  into  the  con- 
tinuously maintained  oscillation  known  as  an  alternathig  current. 

The  principles  of  the  action  of  the  three-electrode  valve  itself  have 
already  been  described  on  many  occasions.  For  the  purjjose  of 
generating  alternating  currents  a  highly  exhausted  valve  is  generally 
used.  Fig.  4  shows  the  construction  of  such  a  valve.  In  the  centre 
is  a  tungsten  filament  similar  to  the  filament  of  an  ordinaiy  in- 
candescent lamp.  This  filament  is  raised  to  a  temperature  generally 
somewhat  higher  than  that  used  in  the  incandescent  lamj)  and  under 
those  c6ndition8  there  is  emitted  from  its  surface  a  copious  supply 
of  free  electrons. 

.Surrounding  the  filament  is  a  cylindrical  electrode,  which  is 
tnainUined  strongly  positive  to  the  filament  by  some  e.xtemal 
battery,  dynamo  or  other  source.  The  electrons  from  the  filament 
are  attracted  by  this  positive  electrode,  fly  across  to  it  from  the 
filament  and  so  constitute  a  current  of  electricity  across  the  vacuous 
spa<;e  inside  the  tube. 

The  third  electrode  of  the  valve  consists  of  a  more  or  less  open 
screen  placed  between  the  filament  and  the  positive  electrode,  in 
such  a  position  that  the  stream  of  electrons  from  the  one  to  the  other 
has  to  pass  between  the  openings  in  the  screen.  This  third  electrode 
is  usually  known  as  the  "  Grid,"  and  its  function  is  to  control  the 
stream  of  electrons  from  the  filament  to  the  jwsitive  electrode.  If 
the  grid  is  connected  up  to  a  battery  so  that  it  is  negative  to  the 
filament,  it  repels  the  electrons  into  the  filament,  and  it  is  only  when 
•Paper  read  before  the  British  Association  at  Boumrraoutli. 


it  acts  itself  as  the  positive  electrode  and  attracts  a  large  proportion 
of  the  electrons  with  the  result  that  the  stream  across  to  the  positive 
electrode  proper  is  reduced. 

Characteristic  curves  showing  the  control  exercised  by  the  grid 
electrode  are  given  m  Fig.  5.     In  this  figure  the  voltage  of  the  grid 


-50  0  -fSO  +100 

Grid  Voltage . 

Fio.  .5 

with  respect  to  the  filament  is  plotted  horizontally  and  the  current 
at  the  positive  electrode  is  plotted  vertically  for  three  diiierent 
values  of  the  steady  iiositive  voltage  applied  to  that  electrode. 

From  those  curves  it  is  obsen-ed  that  with  the  grid  100  volts  or 
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more  negative  to  the  tilaineiit,  it  is  only  with  high  voltage  on  the 
positive  electrode  that  the  rurrent  at  this  electrode  is  appreciable. 
As  the  grid  becomes  iii  turn  less  negative  and  then  moderately 
positive,  the  current  at  the  positive  electrode  gradually  increases 
to  a  more  or  less  clearly  defined  maximum  value.  This  maximum 
value  corresponds  to  thf  total  rate  at  which  the  free  electrons  are 
emitted  from  the  filament,  and  the  hotter  the  filament  is,  the  greater 
vvill  be  this  rate  of  emission  and  the  greater  will  be  the  maximum 
ralue  of  the  current.  After  this  maximum  has  been  reached  any 
further  increase  of  the  positive  voltage  of  the  grid  will  lead  to  a 
decrease  of  the  current  at  the  positive  electrode  because  of  the 


on  the  curves  of  Fig.  5.  A  steady  current  of  value  of  A'i'  will  then 
be  flowing  through  the  part  Ob  of  the  inductance.  If  now  the  in- 
ductance-capacity circuit  be  caused  to  oscillate  by  any  means,  the 
induced  E.M.F.  in  the  part  aO  of  the  inductance  will  act  upon  the 
grid  and  wUl  cause  a  rise  and  fall  of  the  voltage  with  respect  to  the 
grid.  This  rise  and  fall  is  accompanied  by  a  rise  and  fall''of  the 
electron  stream  reaching  the  positive  electrode,  and  so  by  a  rise  and 
fall  of  the  current  through  the  part  Oh  of  the  inductance  L.  This 
rise  and  fall  of  the  current  through  Ob  acts  upon  the  electrical  circuit 
just  as  the  alternating  rush  of  high-pressure  water  from  the  nozzles 
of  Fig.  ;?.      If  the  points  a  and  6  on  the  inductance  are  suitably 


diversion  of  an  appreciable  proportion  of  the  electron  stream  to  the 
grid  itself. 

The  voltage  of  the  grid  thus  controls  the  electron  stream  some- 
what in  the  same  way  that  the  opening  and  closing  of  a  stopcock 
controls  the  stream  of  water  in  a  water  main.  The  analogy  is  not 
quite  exact  but  is  sufficiently  good  for  the  purposes  of  illustration. 

There  are  many  ways  of  connecting  up  a  three-electrode  valve 
of  this  kind  to  an  inductance-capacity  circuit  so  as  to  maintain  the 
oscillations.     One  of  the  simplest  is  that  shown  in  Fig.  6.     Here  ( 
is  the  condenser  and  L  is  the  inductance.     The  filament  of  the  valve 
is  heated  by  a  battery  B^,  the  heating  current  being  controlled  by 
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chosen  any  small  oscillation  in  the  circuit  LC  will  be  assisted  and 
built  up  into  an  oscillation  of  magnitude  depending  upon  the  power 
output  of  the  valve  and  the  energj'  loss  in  the  circuits.  4 

Assuming  that  there  is  no  time-lag  in  the  adjustment  of  the 
electronic  stream  to  the  changes  of  grid  voltage — as  should  be  the 
case  theoretically  for  all  frequencies  up  to  10  million  or  more  per 
second — then  this  arrangement  of  a  valve  with  a  capacity-inductance 
circuit  becomes  an  alternator  of  frequency  depending  upon  the 
natural  frequency  with  which  the  current  in  the  c  cirx-uit  will 
oscillats.     By  adjusting  the  capacity  and  the  inductance  to  suitable 


the  resistance  R^.  The  filament  is  directly  connected  to  a  point  0 
on  the  inductance.  The  positive  electrode  is  connected  to  a  point 
0  on  the  inductance  through  a  battery  or  other  source  B„.  The  grid 
is  connected  to  a  point  a  on  the  indi'ictance,  on  the  opposite  side  of 
the  point  O  to  that  of  the  point  6,  « ith  a  battery  B,  in  series. 

The  filament  current  and  the  voltages  of  the  batteries  ^o  and  B^ 
are  adjusted  so  that  the  steady  conditions  correspond  to  a  "point  A' 


values  this  frequency  can  have  any  desired  value  from'at^leastllO 
million  cycles  per  second,  downwards  to  frequencies  of  250  cycles 
per  secontl,  or  even  less  if  somewliat  bulky  ap{>aratus  is  not  ob- 
jected to.  If  either  the  inductance  or  the'  condenser  or  both  are 
made  quickly  variable  by  turning  a  handle,  the  adjustment  of  the 
frequency  to  any  required  value  within  the  range  of  the  particular 
set  of  instruments  hi  use,  can  be  carried  out  with  a  miniiuum  of 


390 


THE  ELECTRICIAN. 


October  3,  lOlil. 


trouble.  This  property  is  invaluable  for  wave  changing  in  wireless 
telegraphy,  or  where  the  generator  is  used  for  laboratory  testing 
purposes 

The  circuit  arrangement  of  Fig.  6  is  but  one  of  many  possible  ones. 
For  instance,  Fig.  7  show's  a  very  commonly  used  cin^uit.  Here  the 
grid  is  influenced  by  the  induced  E.5I.F.  in  the  coil  L^  instead  of  by 
the  induced  E.M.F.  in  a  part  of  the  main  coil  L.  as  in  Fig.  6  Fig.  8 
shows  a  veiy  convenient  circuit  arrangement  for  a  valve  transmitter 
for  wireless  telegraphy.  This  arrangement  is  in  principle  the  same 
as  Fig.  7.  The  addition  of  the  condensers  f'.;>  and  '', ;  and  of  the 
inductance  L.^  are  for  reasons  of  practical  convenience  rather  than 
difference  of  principle.  For  example,  the  aerial  system  is  insulated 
from  the  high  voltage  source  by  the  condenser  T,.     This  coiiden.ter 
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allows  the  high-frequency  currents  necessary  for  the  mamtenance 
of  the  aerial  current  to  pass  through  it  freely,  but  does  not  allow 
any  steady  current  to  pass.  Thus  a  failure  of  the  insulation  of  the 
aerial  does  not  lead  to  a  short  circuit  of  the  high-voltage  supply. 
And  again,  if  the  parts  of  the  aerial  circuit  are  inadvertently  touched 
by  anyone  standing  near  no  serious  hann  is  done,  whereas  a  shock 
from  the  high-voltage  supply  would  almost  certainly  be  fatal. 

3.    T.IEORY    OF    T  ,E    COMBINATION    OF    V.\LVE    .\ND    CaP.\C1TY- 

1nductance_^Circuit 

In  designing  the  valve  and  circuit  two  things  have  to  be  kept  ir 
mind.  In  the  tirst  place  the  conditions  must  always  be  such  that 
any  incipient  o.scillation  in  the  capacity-inductance  circuit  will  cause 
sufficient  power  to  be  supplied  from  the  valve  for  the  oscillation  to 


wasteful,  as  it  leads  to  the  use  of  unnecessarily  large  and  expensive 
valves. 

Referring  to  the  simple  circuit  arrangement  of  Fig.  0,  it  will  be 
seen  that  ui  the  course  of  one  cycle  of  the  oscillating  current  in  the 
capacity-inductance  circuit,  the  effective  voltages  botli  between  the 
grid  and  the  filament  and  between  the  positive  electrode  and  the 
iilament,  are  vaiying.  In  Fig.  9  the  variation  of  these  two  voltages 
is  plotted  for  one  cycle  in  the  correct  relative  phases  to  the  curient 
in  the  inductance  ;  the  positive  dii-ection  of  the  current  in  the 
inductance  being  from  the  point  o  to  the  point  0,  and  on  to  the 
point  6  (Fig.  6).  With  regard  to  the  tube  the  positive  directions 
for  the  voltages  at  both  the  positive  electrode  and  the  grid  is  when 
the  filament  is  negative.  In  order  to  determine  the  nature  of  the 
current  in  the  part  Oh  of  the  inductance  L  it  is  necessary  to  refer 
to  the  characteristics  of  the  valves.  These  may  be  plotted  as  in 
Fig.  5,  but  are  preferably  drawn  out  as  in  Fig.  10,  a  method  adopted 
in  H.M.S.  "  Vernon  "  in  1915.  In  this  figure  the  voltage  at  the  grid 
is  plotted  horizontally,  the  voltage  at  the  positive  electrode  verti- 
cally and  the  current  at  the  positive  electrode  is  drawn  in  as  a  series 
of  contours  of  constant  current. 

The  first  point  of  the  cycle  of  Fig.  9  is  a  point  where  the  voltage 
at  the  grid  is  a  maximum  and  that  at  the  positive  electrode  a  mini- 
mum. This  will  correspond  to  a  point  P  in  Fig.  10.  After  one 
quarter  of  a  cycle  has  been  passed  through  the  voltage  at  both  the 
grid  and  the  positive  electrode  ^vdll  be  at  the  normal  %'alues  as  main- 
tained by  the  batteries.  This  state  corresponds  to  the  point  -Y  of 
Fig.  10  (which  also  corresponds  to  the  point  X  of  Fig.  5).  After  one- 
half  cycle  has  been  passed  through  the  point  Q  of  Fig  10  wiU  have 
been  reached.  After  three-quarters  of  a  cycle  a  return  is  made  to 
the  point  A'  ;    and_back  again  to  the  point  P  on  completion  of  the 


be  built  up  from  the  indefinitely  small  initial  values  to  relatively 
large  amplitude.  In  the  second  place,  the  eirc'uit  arrangements 
should  be  such  that  the  maximum  jx»wer  is  taken  from  the  tube,  so 
setting  up  o.«;iJlations  of  the  greatest  possible  amjjlitude  ;  in  which 
connection  it  may  be  remarked  that  with  bad  projiortionrng  of  the 
circuit  and  the  valve,  the  current  generated  may  reach  a  stable 
maximum  value  long  before  the  ]K)S.sil)le  maximum  power  output 
trom  the  tube  is  attained.     Bad  design  of  this  kind  is  obviously 
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whole  cycle.  Since  the  alternatmg  components  of  the  voltages  in 
Fig.  9  differ  m  phase  by  180  deg.,  the  points  P,  X.  and  Q  of  Fig.  10 
will  lie  on  a  straight  line,  which  has  been  called  the  "  oscillation 
line."  The  way  in  which  this  line  cuts  the  contours  in  Fig.  10  shows 
the  variation  of  the  current  in  the  part  Oh  of  the  inductance  L.  This 
variation  has  been  plotted  in  Fig.  11  in  its  correct  phase  relation  to 
the  current  in  the  mductance.  It  will  be  seen  from  an  inspection 
of  the  second  curves  of  Figs.  9  and  11  that  the  alternating  com- 
ponent of  the  current  flowing  m  at  O  and  out  at  h  (l-ig.  0) 
is  opposite  in  phase  to  the  alternating  component  of  the 
voltage  between  these  two  points.  The  conditions  chosen 
for  the  diagrams  represent  ther<;fore  a  supply  of  alteriiatinL' 
power  to  the  itiductance.  Had  the  oscillation  line  been  drawn  as  in 
Fig.  12,  the  phase  of  the  current  would  have  been  reversed,  an. I 
power  would  have  been  abstracted  from  the  circuit.  One  condition 
necessary  for  the  building  up  of  a  small  incipient  oscillation  is, 
therefore,  that  the  oscillation  line  should  lie  as  in  I'ig.  10  and  not 
as  in  Fig.  12.  Another  condition  is  that  the  alternating  power 
supplied  to  the  circuit  should  exceed  the  sum  of  the  power  expended 
in  the  circuit  and  the  power  abstracted  from  the  circuit  (by  any 
means  whatever).  The  power  expended  in  the  circuit  is  due  to  the 
mam  osoillatmg  current  in  the  mductance  and  the  condenser,  and 
to  the  exciting  valve  current  in  the  part  Oh  of  the  uiductance.  With 
the  simple  circuit  the  power  abstracted  is  only  that  recpiircd  to  vary 
the  voltage  of  the  grid,  observing  that  the  grid  current  is  usually  m 
phase  with  the  alternating  voltage  across  the  part  aO  of  the  in- 
ductance" 

(To  he.  concluded.) 


October  3,  1919 


THE  ELECTEICIAN. 


391 


Lar^e  PoA^er  Transformers.* 

Bj-   A.    G.   ELLIS   and    J.   L.    THOMl'SON. 

(Concluded  from  p.  2".)8.^ 

Summary. — -The  authors  first  refer  to  the  progress  towards  increased  size  of  modem  stations  generating  units  and  transfonners, 
and  the  tendency  to  higher  pressures.  Limiting  sizes  of  transformers  as  effected  by  handling  and  cooling  are  discussed,  and  prices 
per  kilovolt-ampcre  in  relation  to  output,  voltage  and  cooling  are  presented.  The  condition  affecting  choice  of  types  and  relative  ad- 
vantagcsof  shell  and  core  transformers  are  next  dealtwith.  Subsequent]ysafetyfactors,transformersforinterlinlangand  the  operation 
and  care  of  transfonners  (switching  in  and  out,  drying  out,  &c.)  receive  attention.       The    final  section  of  the  Pa i)er  discusses  the 

influence  of  war  conditions. 


11.  Operation  and  Care  of  Tra>.sfor5ier  Ixstallatioss. 
(a)  Switching  In  and  Out. — The  switching  in  and  out  of  trans- 
formers, while  an  easy  operation,  may  present  ilifficulties  unless  the 
transformer  is  correctly  designed.  There  are  two  main  difficulties 
possible  during  switching — viz.,  (1)  Heavy  current  rush  and  (2) 
sudden  high-voltage  rise. 

1.  The  heavy  rush  of  current,  which  is  a  magnetising  current,  does 
not*cause  any  severe  abnormal  mechanical  strain  on  the  windings, 
but  may  cause  inconvenience  by  operating  the  overload  relays.  The 
switch  should  be  closed  slowly.  As  the  distance  between  the  contacts 
becomes  smaller  the  voltage  causes  the  current  to  jump  across  the 
gap.  This  jump  will  take  place  at  or  near  the  point  of  maximum 
voltage,  which  is  the  point  of  the  wave  desired  for  minimum  current 
rush. 

2.  Voltage  rises  are  frequently  experienced  when  switching  a 
transfonner  in  and  out,  and  the  rise  is  higher  the  lower  the  flux  den- 
sity in  the  transformer  core.  If  the  switch  is  closed  at  the  maximum 
point  of  the  voltage  wave  no  rise  of  voltage  will  be  exiierieneed  unless 
the  core  has  residual  magnetism.  In  modern  transformers  the  pos- 
sible voltage  rise  will  not  exceed  1-6  to  1-8  times  normal  voltage, 
unless  the  flux  density  is  low,  when  it  may  attain  to  3  to  5  times 
normal  voltage.     This  latter  condition  is  rarely  met  with  except  in 
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with   temper.iture    and    time    for    oil-immersed    transformers 

Before,  During  .ojd  After  Drying  Out. 
Note. — The  actual  values  of  time  and  insulation  resistance  are  only 

average  representative  figures. 

high  frequency  transformers.  Frequent  or  unnecessary  switching 
should  be  avoided  and  transformer  switches  should  be  closed  slowly. 
It  is  then  quite  possible  to  switch  large  and  high-voltage  trans- 
formers directly  on  to  the  line  without  danger. 

(b)  Drying  Out. — All  transformers  of  moderate  and  high  voltage 
should  be  dried  out  before  being  put  into  service.  The  insulation 
resistance  should  be  measured  during  the  drv-ing-out  jieriod,  and  the 
values  should  follow  the  characteristics  similar  to  the  curve  shown 
in  Fig.  9,  if  the  process  is  proceeding  satisfactorUy. 

"Megger"  readings  of  the  hisulation  resistance  values,  while 
useful,  are  not  safe  figures  on  which  to  base  an  assumption  that  the 
transformer  is  dry.  Unless  the  actual  detailed  historj-  of  the  trans- 
former is  known,  it  should  be  dried  out  whatever  the  measured 
insulation  resistance. 

(c)  Inspection. — Periodic  inspection  of  aU  transformers  of  other 
than  small  capacity  should  be  regularly  made  every  6  to  12  months, 
according  to  size,  voltage  and  severity  of  service.  Auxiliaries  such  as 
coolers,  pumps,  &o.,  should  also  be  subjected  to  this  inspection.  The 
principal  pomts  to  be  watched  for  in  such  inspection  arc  shriitkage  of 

,  windings,  slackening  of  core-clampmg  bolts,  moisture  and  sludge  in 
oil,  deterioration  of  insulation  due  to  heating,  freedom  of  oil  or  air 
ducts  from  dirt  or  dust.     Iii  medium  and  large  transformers  the  oil 

*  Abstract  of  a  Paper  read  b^fore  the  Institution  of  Electrical  Engi- 
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should  be  filtered  about  every  12  months.     In  large  installations  * 
filter  press  for  this  purpose  is  an  essential  part  of   the  equipment. 

12.  Influence  of  Wak  Conditions. 
,>  The  effect  of  war  conditions  has  been  to  retard  the  development  of, 
and  to  increase  the  difficulties  in,  the  manufacture  of  electrical 
machinery.  Quality  of  materials,  in  which  there  has  been  generally 
considerable  depreciation,  is  felt  more  in  transformer  work  than  in 
any  other  class  of  electrical  machiner)-,  as  high  efficiencies  are  ex- 
pected and  high  voltages  are  concerned.  The  efficiency  is  depen- 
dent chiefly  on  the  quality  of  sheet  iron,  and  the  electrical  safety 
factor  of  the  apparatus  dejjends  largely  on  the  quality  of  the  insu- 
lating materials  available.  The  figure  of  loss  of  transformer  sheet 
iron  obtainable  in  England  has  increased  appreciably  during  the  last 
three  years,  resultmg  in  higher  core  losses  and  decreased  efficiency 
(or  increase  in  active  material  and  cost  if  the  efficiencies  are  main- 
tained). The  magnetic  quality  has  not  appreciably  changed,  but 
this  factor  is  of  relatively  little  importance  in  transformer  design,  as 
the  magnetising  currents  amount  usually  to  only  a  few  per  cent,  of 
the  full-load  current. 

Copper  is  the  most  stable  of  all  materials  used  in  electrical  manu- 
facture. Apart  from  increase  in  hardness  which  has  at  times  been 
evident,  introducing  more  difficulty  in  winding,  copper  has  remained 
up  to  pre-war  standard.  Insulating  materials  have  almost  all 
deteriorated  since  the  beginning  of  the  war.  The  effects  of  this 
have  had  to  be  met  either  by  increasing  the  thicknesses  of  insulation, 
with  a  corresponding  increase  in  cost  and  lowering  of  efficiency,  or  by 
maintaiiung  the  cost  and  efficiency  and  lowering  the  safety  factor 
and  cjuality  of  the  finished  apparatus.  Of  these  two  courses  the 
former  is  decidedly  preferable,  and  has  been  generally  followed. 

The  restriction  of  the  unport  market  in  materials  required  for 
electrical  work,  necessitating  the  meeting  of  the  demand  almost 
exclusively  by  home  production  under  very  difficult  conditions,  has 
had  an  unavoidable  effect  on  the  quality  of  material.  In  this  matter 
labour  questions  such  as  dilution,  reduction  ui  supply  of  skilled 
workers,  and  substitution  of  women  labour,  have  also  played  an 
important  part. 


DISCUSSIOX. 
Mr.  H.  G.  Furlong  :  I  do  not  agree  that  opportunities  have  not  been 
afforded  to  the  transformer  manufacturers  for  making  large  trans- 
formers in  this  country.  There  have  been  and  still  are  such  opportuni- 
ties,  but  manufacturers  lay  undue  stress  on  difficulties  of  designing  and 
making  large  units,  possibly  because  their  shop  equipment  or  design  of 
transformers  lends  itself  better  in  the  production  of  small  units.  There 
is  no  reason  why  three-phase  transformers  should  not  be  made  in  single 
units  of  the  same  capacity  as  turbo-generators,  as  the  space  occupied 
and  the  total  weight  would  be  less  and  the  capital  and  running  costs  also 
lower  than  for  a  group  of  small  three  or  single-phase  units.  The  trans- 
former should  be  more  reliable  and  less  likely  to  fail  than  the  turbo- 
generator. The  failures  due  to  transformers  constitute  not  more  than 
1  per  cent,  of  the  total  failures.  The  authors  state  that  in  very  large 
stations  three-phase  units  of  30,000  k.v.a.  to  40.000  k.v.a.  would  be 
practicable,  but  that  the  question  of  handling  will  often  be  the  deter- 
mining consideration.  If  the  crane  is  capable  of  handling  the  heaviest 
part  of  the  turbo-generator,  and  the  transformers  are  in  the  same  room 
as  the  turbo-generator,  it  will  be  capable  of  handling  the  transformer 
complete.  Therefore,  there  would  be  no  necessity  from  this  cause  of 
using  a  grou])  of  smaller  transformer  either  three  or  single-phase.  Trans- 
formers above  3.000  k.v.a.,  oO  periods,  three-phase,  should  certainly  be 
forced-cooled,  the  best  method  being  forced  oil  circulation  through  an 
external  cooler.  Thermostats  can  be  fitted  to  the  transformers  so  that 
in  the  event  of  the  temperature  becoming  excessive,  the  attendiint  in 
the  main  station  can  be  warned  ;  or  alternatively  the  thermostat  can 
be  arranged  so  that  it  will  operate  the  switch  relay  and  thus  cut  the 
transformer  out  of  circuit.  The  three-phase  transformer  has  liigher 
efficiencies,  lower  capital  cost,  and  requires  less  floor  space  than  a  group 
of  three  single-phase  transformers.  With  regard  to  spares  and  con- 
tinuity of  supply,  the  single-phase  transformer  has  no  real  advantage. 
The  author's  remarks  regarding  single-phase  and  small  three-phase  imits 
appl.v  more  to  turbo-generators  where  the  risk  of  breakdown  is  much 
greater.  With  regard  to  sub-stations,  it  is  usual  for  engineers  to  stand- 
ardise the  sizes  of  their  transformers.  A  spare  transformer,  kept  at 
their  stores,  could  soon  be  installed  in  the  event  of  a  breakdown.      Also 
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spare  coils  could  be  kept  to  replace  those  burnt  out.  With  a  modern 
core  transformer  this  should  not  occupy  more  than  12  to  24  hours.  A 
shell  transformer  -would  have  to  be  returned  to  the  manufacturer  for 
repair.  Core-type  and  circular  shell-type  transformers  have  the  merit 
of  enabling  coils  to  be  in  direct  contact  with  oil  and  more  easily  cooled. 
Straiglit  oil  ducts  of  ample  size,  easily  cleaned  without  dismantling  can 
be  readily  arranged  in  core  transformers,  and  the  bracing  of  the  latter 
is  not  difficult.  The  shrinkage  of  insulation  on  a  shell  type  transformer 
is  as  great  as  on  a  core  transformer  and  is  not  due  entirely  to  pressure, 
but  to  electromagnetic  interaction  of  primarj'  and  secondary  coils. 
Repulsive  action  between  windings  is,  in  fact,  the  chief  cause  of  shrinkage. 
Shrinkage  is  invariably  of  importance,  as  it  is  apt  to  cause  coils  to  move 
when  heavy  loads  are  thrown  on  transformers.  Insulation,  one  of  the 
greatest  problems  to  transformer  manufacturers  during  the  war,  has 
been  overcome  by  the  larger  hrms  installing  their  own  plant  and  manu- 
facturing insulation.  There  is  very  little  to  choose  between  core  and 
shell-type  transformers  in  this  respect.  I  have  not  found  that  bracing 
the  windings  of  core  transformers  is  anj'  more  elaborate  or  costly  than 
in  the  case  of  the  shell  type.  As  regards  the  u.se  of  springs  the  latter 
should  not  have  to  take  electromagnetic  strains,  which  are  taken  by 
fixed  abatements,  but  should  only  take  up  shrinkage  and  hold  the  coils 
against  abatements.  The  safety  factors  given  are  reasonable.  If  all 
engineers  would  work  on  the  British  standard  rules  and  not  subject 
transformers  to  overload,  the  factors  could  be  reduced,  price  diminished 
and  designs  improved.  Furnace  transformers,  which  involve  special 
design  owing  to  frequency  of  short  circuits,  deserve  mention.  I  have 
been  responsible  for  designs  ranging  from  150  k.v.a.  to  10  ,000  k.v.a. 
Shell  and  core  types  proved  equally  satisfactory.  The  10,000  k.v.a. 
transformers  were  three-phase  oil-immersed,  forced-cooled  units,  core- 
ty|)e,  6,600  volts,  50  jjeriods  on  the  primary,  and  115  volts  50,000  am- 
peres on  the  secondary  with  an  internal  reactance  of  121  per  cent.  The 
transformers  complete  with  tank  and  oil  weigh  appro.ximately  26  tuns, 
the  dimensions  being  9  ft.  by  8  ft.  by  9  ft.  over  the  terminals. 

Mr.  G.  F.  Sills  :    The  authors  draw  attention  to  the  importance  of 
drying  out  transformers  at  the  works,  and  in  their  oil.     It  is  not  usually 
reaUsed  by  the  purchaser  that  it  is  quite  impossible  to  dry  out  on  site 
as  thoroughly  as  in  vacuum  in  the  works.     The  necessity  for  an  adequate 
space  round  transformers  is  often  overlooked.     I  have  seen  three  in- 
stances lately  of  transformers  placed  in  a  pit.     In  one  station  there  were 
two  transformers  with  just  enough  space  to  allow  a  man  to  go  down 
between  them.     The  engineer-in-charge  said  he  did  not  like  going  down 
there.     Dissatisfaction    has    been    expressed    with    water-cooled    coils 
inside  the  transformer,  but  this  is  often  because  the  right  material  has 
not  been  used  for  the  internal  cooling  pipes.     With  copper    or  brass 
many  brazed  joints  have  to  be  made.     Any  minute  pinholes  in   the 
brazing  will  cause  trouble.     A  lead  alloy  which  can  be  bought  in  long 
lengths  and  save  the  necessity  of  making  any  joints  under  the  tank  cover 
is  the  best  material.     Lead  alloy  will  stand  250  lb.  pressure,  which  is 
ample  for  anything,  and  there  is  no  possibility  of  the  water  getting  into 
the  oil.     This  test  will  ensure  the  thickness  of  the  pipe  will  last  the  life 
of  the  transformer.     Comparatively  impure  water  can  be  used,  a  matter 
of  importance  in  stations  in  out-of-the-way  places.    In  such  case  it  seems 
better  to  put  in  smaller  self-cooled  units  rather  than  air-blast-cooled 
transformers,  which  necessitate  the  use  of  fans  and  somebody  to  attend 
to  them,  even  though  the  self-cooled  type  may  cost  more  in   the  first 
place.     About   eight  years  ago  in  the  States  and  in  Canada,   it  was 
standard   practice   to   put   in   large   single-phase   transformers,   but   in 
Europe  the  three-phase  was  in  favour.     Now  the  reverse  seems  to  be 
the  case.     The  three-phase  should  go  in  the  big  step-up  transformer 
stations  where  there  is  a  large  number  of  transformers,  and  a  complete 
three-phase  unit  may  be  kept  as  a  spare.     In  the  smaller  sub-stations 
use  single-phase  transformers  with  one  spare  single-phase   transformer. 
In  a  large  station  with  three-phase  transformers  it  should  be  possible  to 
save  a  considerable  amount  in  the  building.     Are  the  efficiencies  given 
with  the  transformer  at  its  normal  working  temperature  or  cold  V     The 
former  chiefly  interests  the  purchaser.     With  reference  to  the  method 
of  taking  up  shrinkage,  the  disadvantage  of  the  design  shown  with  the 
springs  in  the  middle  is  that  iron  is  introduced  between  high-tension 
coils.     The  authors  have  made  out  a  good  case  for  the  shell  type,  but 
this  would  be  still  better  if  butt  joints  were  used,  because  of  the  ease  of 
assembling  and  repairing  and  the  mfire  satisfactory  method  of  bracing. 
In  practically  all  core-tyi)e  transformers  bracing  is  absent.     As  regards 
the  coils  in  the  core-type  being  in  direct  contact  with  the  oil  and  hence 
more  easily  cooled,   in    most    cases   the   heat    has   to   be    transmitted 
through  two  or  three  layers  to  the  oil.     With  a  well-designed  shell-ty|)e 
transformer  and  with  a  .single  layer  coil,  oil  is  brought  in  contact  on  at 
least  one  side  of  the  whole  coil.     A  core-type  transformer  with  any  type 
of  single  layer  coil  is  weak  mechanically.     The  authors  refer  to  moisture 
and  sludge  in  oil.     If  by  using  an  expansion  vessel  with  large  transformers 
it  is  possible  to  keep  the  oil  from  sludging  and  in  the  best  condition,  also 
to  keep  the  moisture  out  from  the  main  tank,  it  is  the  right  construction 
to  use.     Transformers  fitted  with  this  device  are  particularly  free  from 
breakdown.     It  is  interesting  to  note  that  a  250  k.v.a.,  ,500,000-volt 
transformer  was  made  in  this  country  seven  years  ago  and   is  now  in 
operation  for  testing  purposes.     It  has  actually  been  up  to  475,000  volts. 
As  regards  switching  in,  buffer  resistance  should  be  embodied  in  the  oil- 
switch,  placed  so  that  the  circuit  is  maile  and  broken  through  a  resistance. 
This  arrangement  cuts  down  the  current  tfi  quite  a  safe  figure. 

Mr.  A.  .1.  Cridge:  My  experience  is  that  less  than  10  per  cent,  of 
transformers  manufactured  are  shipiied  in  oil.  Objections  have  been 
raised  by  the  Railway  Executive  Committee  to  the  transport  of  trans- 
formers in  their  tanks,  whether  with  or  without  oil,  except  at  owners' 
risk.     Manufacturers  should  try  to  alter  this  view — possibly  under  the 


condition  that  the  tanks  should  be  of  approved  strength.  In  these  days 
of  expensive  buildings,  head  room  should  be  as  small  as  possible.  It 
has  been  suggested  that  the  side  of  the  tank  should  be  removable  so  that 
the  transformer  could  be  taken  out  by  lifting  it  a  few  inches  from  the 
floor,  but  there  would  be  difficulties  in  making  an  oil-tight  joint.  The 
authors  state  that  a  three-phase  tank  must  stand  upright,  while  single 
tanks  may  be  transported  on  their  sides.  Why  ?  The  long,  narrow, 
three-phase  tank  should  lie  on  a  truck  as  well  as  the  wider  and  shorter 
single-phase  tank  of  the  same  height ;  and,  the  limiting  size  of  three- 
phase  transformers  transportable  by  rail  might  be  increased  to  8,000  k.v.a. 
or  even  more.  Some  explanation  of  the  curious  rise  in  the  weight  per 
kilo  volt -ampere  for  sizes  above  3,500  k.v.a.  at  55,000  volts,  shown  in  the 
curve  given  by  the  author  seems  desirable.  I  agree  with  the  emphasis 
jilaced  by  the  authors  on  the  provision  of  ample  room  round  large  trans- 
formers, the  superiority  of  forced  cooling  over  water  cooling,  and  the 
desirability  of  adopting  the  B.E.S.A.  specification.  In  one  of  the  load 
curves  presented  the  average  load  is  150  kw.,  power-factor  0-62,  and 
therefore  cables  and  transformer  must  be  large  enough  for  over  240  k.v.a. 
This  shows  the  drawbacks  to  a  large  "  idle  "  current.  A  meter  to  record 
kilovolt-ampere-hours  instead  of  kilowatt-hours  would  be  most  useful 
in  this  connection.  Much  has  befen  said  about  bracing.  In  rectangular 
coils  in  shell-type  transformers  distortion  may  take  place  owing  to 
expansion  of  the  copper  when  heated  by  passage  of  current ;  freedom 
should  be  allowed  for  this  expansion.  Bracing  may  sometimes  be  over- 
done. With  reference  to  the  authors'  recommendation  to  close  the 
switch  slowly,  it  seems  impossible  that  there  is  any  spark  at  the  moment 
of  making  the  circuit,  especially  under  oil.  Can  the  authors  support  their 
view  by  experimental  evidence  ?  The  relative  merits  of  butt  joints 
(largely  used  on  the  Continent)  and  interleaved  joints  in  core-type 
transformers  deserve  attention.  A  constant  temperature  is  only  reached 
very  slowly.  The  temperature  is  sometimes  regarded  as  constant  when 
it  rises  by  1°C.  per  hour,  but  this  may  go  on  for  five  or  six  houis.  The 
only  preventive  remedy  for  sludge  is  to  use  the  best  oil  and  avoid  over- 
heating.    The  oil  expansion  chamber  is  no  use. 

Mr.  Watson  :  In  the  immediate  future  we  shall  use  generating  units 
of  larger  size.  The  transmission  pressures  in  my  district,  about  6,00ft 
or  11,000,  will  be  put  up  considerably.  The  main  transmission  pressure 
between  power  stations  may  be  at  least  .'50, 000  volts,  necessitating  step- 
up  transformers  between  the  alternator  and  the  'bus-bars,  because  you 
cannot  conveniently  generate  at  so  high  a  pressure  as  30,000  volts  on 
the  alternatof.  Generating  units  of  20,000  kw.  capacity  are  now  being 
installed.  In  the  future  units  at  least  double  this  size  will  be  used  and 
the  transformers  will  consequently  have  to  be  of  a  correspondingly  large 
size.  At  25  cycles  transformers  are  35  per  cent,  more  costly  and  40  per 
cent,  heavier  than  at  50  cycles.  My  district  is  fortunately  placed  in 
having  standardised  50  cycles.  Single-phase  units  will  probably  be 
adopted  for  very  large  sizes  by  reason  of  the  convenience  and  lower  cost 
of  providing  spare  units,  even  though  three  single-phase  units  occupy 
a  larger  space  than  one  three-phase  unit.  The  question  of  the  lifting 
tackle  inside  the  power  station  is  less  important  than  transport.  Do 
the  prices  given  for  the  large  transformers  include  pumps,  oil  tanks  and 
circulation  arrangements  ?  More  information  regarding  regulating 
transformers  would  be  useful,  especially  as  regards  cost  and  losses. 
Something  requires  to  be  done  in  regard  to  the  standardisation,  of  sizes 
of  transformers,  and  the  B.E.A.M.A.  might  consider  the  matter.  In  view 
of  the  high  pressures  used  with  these  large  units  I  should  be  glad  to  know 
what  form  of  earth-shield  is  being  employed. 

Mr.  F.  H.  Williams  :  I  agree  that  in  spite  of  the  advantage  of  trans- 
porting in  oil,  this  is  not  desirable  for  foreign  shipment.  With  regard 
to  the  Crocodile  trucks,  50  tons  loading  weight  ai)plies  only  to  an  evenly 
distributed  load  ;  the  actual  loading  for  a  central  load  such  as  a  trans- 
former will  be  less.  Transformers  in  trucks  need  not  be  transported 
vertically.  A  big  transformer  may  be  transported  on  its  side.  The- 
ordinary  shell-type  transformer  could  be  transported  in  a  rectangular 
boiler  plate  tank,  without  oil,  and  provide  it  with  a  lifting  cradle.  I 
prefer  the  shell-type  on  account  of  its  robustness  ;  even  if  it  gets  rough 
handling  after  delivery  there  is  very  little  chance  of  damaging  the  coils. 
What  voltage  do  the  authors  propose  to  give  for  such  transformers  '( 
Does  the  50.000  volts  apply  to  the  shell. type  or  only  to  the  core  type  ? 
Are  the  costs  given  pre-war  costs  or  present-day  costs  ?  I  prefer  the 
single-phase  unit  particularly  when  it  is  of  large  size.  A  serious  break- 
down in  a  three-phase  unit  may  wreck  the  whole  transformer  and  the 
cost  of  the  rewinding  is  much  greater  than  for  a  single-phase  unit.  If 
one  phase  breaks  down  the  three  phases  have  to  be  rewound.  The 
wat>"r-cooled  transformer  of  the  cooling  coil  type  was  a  very  poor  device. 
In  all  water-cooling  the  water  should  be  at  less  pressure  than  the  oil  so 
that  if  there  is  any  leakage  it  will  be  from  the  oil  to  the  water.  I  do 
not  see  hf)w  that  can  be  satisfactorily  done  with  the  water  coil  at  the  top 
of  the  transformer. 

.Mr.  H.  S.  BiNN'S  said  :  A  great  claim  is  made  for  the  robustness  of  the 
shell-type  transformer,  but  the  support  in  the  type  shown  seems  in- 
adequate and  the  shrinkage  in  this  type  is  quite  as  great  as  in  any  core- 
type  transformer.  Immediately  shrinkage  takes  place  the  clamps 
(which  the  authors  specilically  state  are  not  intended  for  taking  up 
shrinkage)  are  no  longer  of  service  as  a  means  of  support.  Their  true 
function  is  to  form  abutments  to  prevent  the  coils  splaying  out  on  short 
circuit.  The  method  outlinc'l  does  not  afford  very  rigid  or  robust  method 
of  construction.  Further,  the  core  laminations  have  no  through  bolts, 
being  held  in  place  with  practically  no  comi)ression  by  angle  irons  on 
their  outer  edges.  It  is,  however,  possible  to  make  a  thoroiighly  rigid 
and  robust  shell-transformer  by  other  methods. 

Mr.  J.  F.  Shiplky  :  In  my  experience,  methods  of  packing  are  usually 
unsatisfactory.     The  matter  receives  attention  from  the  chief  packer. 
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rarely  from  the  engineer.  If  manufacturers  would  get  their  engineer 
to  design  the  [)acldng  great  improvements  would  follow.  Transformers 
can  be  shipped  in  oil  complete  to  and  from  big  ports  where  there  is  an 
adequate  quay  and  crane.  But  in  the  case  of  unloading  at  sea  there 
must  be  separate  packing  cases  for  everything. 

Mr.  W.  Parry  :  Will  the  authors  give  some  data  on  road  transport 
in  trucks  ?  Wide  ducts  must  be  used  in  tanks  and  transformers  to  secure 
a  large  flow  of  oil  with  a  small  head  of  pressure.  Information  comparing 
aingle-phase  shell-types  with  three-phase  shell-types  would  be  useful. 
Is  it  true  that  a  three-phase  shell. type  can  be  run  with  one  pliase  broken 
down,  if  that  phase  is  short-circuited  ?  Three  suigle-phase  units  might 
be  put  in  one  tank,  thus  economising  space.  "  Copper-clad  "  seems  a 
better  term  to  use  than  "  ironclad  "  ;  for  the  reactances  so  described 
some  data  on  the  losses  would  be  useful.  Lead  alloy  cooling  worms 
without  joints  have  been  suggested  for  water-cooled  transformers. 
■Copijer  pipes  could  be  used  in  the  same  way.  The  failure  of  some  large 
water-cooled  transformers  on  the  Rand,  described  in  The  Electeician 
some  time  ago,  was  due  to  the  pipes  not  being  extruded  correctly  ;  thin 
patches  existed  on  the  walls  and  were  worn  through  by  grit  in  the  cooling 
water.  The  potential  across  the  spiral  spring  as  shown  by  the  authors 
is  only  about  100  volts  :  there  is  no  danger  in  placing  it  in  the  middle  of 
the  irinding.  OU  can  be  put  along  both  sides  of  the  coil  in  both  shell  and 
core-t\'-pes,  but  this  involves  using  twice  as  much  space  for  ducts.  It  is, 
however,  unnecessary,  owing  to  good  conductivity  of  the  intervening 
section.  It  is  easier  to  clean  out  sludge  in  the  core  tj\ie.  What  is 
desirable  is  an  insulation  which  will  stand  water:  transformers  can 
then  be  run  in  water  instead  of  oil  up  to  100"C.  Shell-type  constructioYi, 
of  the  tj'pe  indicated,  tends  to  produce  internal  "  rumbling  "  on  load, 
due  to  vibration  of  conductors  in  the  windings  and  the  large  number  of 
ampere-turns.  It  can  be  overcome  by  having  windings  absolutely  tight 
by  adjustable  clamps  acting  over  tlie  whole  of  the  end  coil  faces.  In  the 
illustration  given  by  the  authors  the  clamps  only  cover  a  part  of  the  coils 
external  to  the  iron  core,  and  coils  inside  the  iron  tend  to  bulge  out. 
The  authors  give  the  force  exerted  over  the  face  of  the  coil  clear  of  iron, 
but  do  not  mention  the  bursting  stress  in  the  conductors.     Is  the  latter 


of  no  importance  ?  In  regard  to  circumferential  stress  in  the  copper 
in  core-type  transformers,  can  the  authors  give  the  calculations  deter- 
mining when  the  elastic  limit  of  copper  is  exceeded  and  radial  coil  sup- 
ports are  necessary  V  Such  a  large  displacement  between  magnetic 
centres  of  high-tension  and  low-tension  as  o  per  cent,  should  not  be 
allowed  and  can  be  prevented  by  proper  design. 

Mr.  Ellis  :  .Mr.  Thompson  and  I  may  congratulate  ourselves  on 
having  introduced  another  controversy  into  the  transfor'ner  question, 
i.e.,  the  '"  spring  control "  controversy.  It  is  possible  to  build  the  type 
of  construction  shown  in  the  paper  with  a  spring  at  the  bottom  and  a 
spring  at  the  top  so  that  the  coil  should  press  the  very  centre  of  the  leg 
and  keep  it  quite  symmetrical.  That  has  been  done  on  certain  large 
transformers.  As  regards  the  question  of  the  shell  type  versus  the  core 
type  I  may  recall  our  statement  that  the  discussion  of  the  relative  merits 
is  usually  prejudiced  by  the  particular  views  and  experience  of  individual 
manufacturers  and  power-supply  engineers.  I  was  brought  up  on  core- 
type  transformers  and  I  brought  a  good  deal  of  core-type  prejudice  into 
this  controversy.  I  have  not  been  wholly  converted  to  the  shell-type, 
but  we  have  aimed  at  an  impartial  statement  of  the  facts.  I  cannot 
now  go  into  all  the  questions  in  detail :  we  will  take  the  opportunity 
of  replying  in  writmg.  The  prices  given  in  the  Paper  are  present-day 
prices,  but  are  only  put  there  for  guidance.  The  prices  given  with  regard 
to  the  forced  cooling  transformer  includes  the  full  equipment.  Reference 
was  made  to  a  device  which  prevents  sludge.  The  controversy  regarding 
oil  expansion  chambers  or  oil  tanks  has  lost  much  of  its  interest  owing  to 
people  realising  the  importance  of  having  a  decent  non-sludge  oil.  We 
have  been  asked  for  information  about  the  regulation  transformer.  It 
was  impossible  to  deal  fully  with  all  such  questions  in  this  Paper,  but 
at  a  future  date  we  shall  be  able  to  deal  with  that  matter.  In  view  of 
the  interlinking  questions  which  are  coming  on  we  give  at  the  end  of  the 
Paper  sufficient  indications  of  the  general  lines  on  which  we  should 
attack  those  problems.  We  deliberately  left  out  furnace  transformers. 
The  paper  was  intended  to  be  written  from  the  point  of  view  of  a  large 
central  station  and  the  question  of  furnace  transformers  merits  complete 
treatment  by  itself. 


Electric  Welding :  Its  Theory,  Practice,  Application 

and  Economics.* 

Bj-     H.     S.     MARQUAND. 

[Concluded  from  page  302.) 
S«mmart,.— In  this  article  the  author  concludes  his  description  of  various   methods  of  preparmg   welds  and  gives   some  further 
illustrations  of  various  kinds  of  work  that  is  now  undertaken.      He  then  passes  on  to  the  economies  effected  by  machme  welding,  and 

to  the  testing  and  strength  of  electric  welds. 


Future  Investigatiox. 

Theie  has  now  opened  up  a  wide  field  of  investigation  work 
•upon  the  economics  and  technique  of  electric  welding,  and  in 
particular  electric  arc  welding. 

Firstly,  then,  there  is  the  question  of  nitrogen  and  its  eftects, 
as  ffe  have  already  mentioned. 

Again,  we  have  stated  that  the  deposited  weld  metal  appears 
to  be  pure  iron  ;  but  is  it  pure  iron  ?  The  physical  and 
mechanical  properties  are  in  reality  considerably  removed 
from  those  of  pure  iron,  and  the  metal  cannot  be  said  to 
behave  as  pure  iron.  Where,  then,  lies  the  difTerence  ?  Pos- 
sibly this  difference  can  be  e.xplained  by  saying  that  you 
cannot  take  work  out  of  any  material  where  it  has  not  in  some 
way  first  been  put  into  that  material.  Wrought  iron  or  mild 
steel  certainly  has  work  put  into  it  before  applying  it  to  en- 
gineering use,  but  the  deposited  metal  in  the  weld  has  not,  as 
a  rule,  any  mechanical  energy  stored  up. 

If  a  weld  is  well  hammered  and  annealed,  it  certainly  exhibits 
improved  qualities  mechanically  and  physically.  However, 
the  author  is  of  opinion  that  the  last  word  has  not  by  any 
means  been  .said  upon  this  point. 

Then  tltere  is  the  vexed  question  of  ])rotective  coverings 
for  metal  electrodes  to  adequately  protect  the  fused  metal  and 
the  deposited  electrode  metal.  In  this  country  most  autho- 
rities up  to  now  have  been  strongly  in  favour  of  the  refractory 
slag  covered  electrodes.  This  system  Is  quite  good,  but  the 
writer  ventures  to  say  that  it  is  totall}'  unnecessary  and  very 
«-^:pensive.  What  is  "the  alternative  I  In  America,  very  con- 
siderable success  has  been  attained  with  the  bare  metal  elec- 
trode. The  average  results  obtained  by  a  trained  opeiator 
agree  very  closely  in  respect  of  mechanical  tests  with  the 
■average  results  obtained  with  special  coated  electrodes  given 
*  All  rights  reserved. 


an  equally  trained  welder.  One  is  forced,  therefore,  to  ask 
where  is  the  great  advantage  of  special  coated  electrodes,  and 
whether  these  slight  advantages  warrant  the  considerably 
greater  expense  in  the  production  and  use  of  the  latter  ? 

It  is  claimed  that  it  requires  greater  skill  to  obtain  with 
the  bare  electrode  a  thoroughly  satisfactory  weld  than  is  re- 
quired to  obtain  an  equally  good  .weld  with  coated  electrodes  ; 
and,  moreover,  a  weld  made  with  a  coated  electrode  has  higher 
fatigue  resisting  properties  than  one  made  with  bare  electrodes. 

The  author  is  not  at  all  convinced  that  these  claims  have 
been  conclusively  proved.  At  all  events,  the  improvements  in 
mechanical  properties,  if  any,  of  the  coated  electrode  and  the 
reliability  of  welds  made  by  the  average  operator,  compared 
with  the  difference  in  results  obtained  with  either  sy.stem  under 
the  inlluenco  of  the  human  element,  leads  one  to  the  conclusion 
that  the  whole  matter  requires  careful  and  scientific  inves- 
tigation. 

It  has  been  contended  that  the  coating  round  the  electrode 
can  be  made  the  vehicle  of  constituents  which  will  give  desired 
characteristics  to  the  added  metal. 

The  author  ventures  to  state  emphatically  that  no  external 
covering  of  the  electrode,  whether  in  the  nature  of  a  refractory 
liquid  tlux,  or  a  gaseous  flux  forming  substance,  can  in  any 
way  influence  the  chemical  or  physical  state  of  the  weld 
apart  from  protecting  the  metals  in  fusion  from  the  surround- 
ing atmospheric  gases. 

The  constituents  intended  to  alloy  with  the  deposited  metal 
are  on  the  wrong  side  of  the  arc. 

Considerable  experimental  work  with  alloy  steel  dectrodes 
have  further  ])ersuaded  the  author  of  the  truth  of  this  latter 
statement.  Research  work  is  now  going  forward  upon  metal 
electrodes  for  a  higher  class  of  weld  than  ordinary  mild  steel.    - 

The  AUov  Welding  Process,  Ltd..  liave  already  completed 
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Table  X.~EIectric  Welding.  Speed  and  Cost  of  Working.  Metal 
Electrode  St/stem. 
These  figures  were  obtained  from  a  series  of  tests  carried  out  under  the 
supervision  of  Major  James  Caldwell,  of  the  Welding  and  Labour  Section, 
at  the  Admiralty.  They  were  made  indoors  under  good  working  con- 
ditions, and  allowances  should  be  made  where  conditions  are  not  likely 
to  be  good  and  the  work  not  easy  of  access. 


Thickness 

Feet 

Units  per 

Electrodes 

Labour  at 

Total  cost 

of 

per 

foot-run 

per 

Is.  per 

per 

plate. 

hour. 

at  Id. 

foot-rim. 

hour. 

foot. 

*' 

280 

007 

1-25 

0-43 

1-75 

i' 

300 

018 

1-4 

0-4 

1-9 

*' 

24-0 

0-27 

1-8 

0-5 

2-5 

t't' 

220 

0-45 

20 

0-54 

30 

*' 

100 

0-73 

4-0 

1-2 

5-9 

r 

l-O 

1-6 

5-5 

1-6 

8-8 

*' 

60 

2-0 

8-0 

2-0 

120 

r 

50 

2-4 

9-6 

2-4 

14-4 

some  valuable  work  in  this  connection,  and  hope  to  shortly 
place  on  the  market  electrodes  suitable  for  welding  50-ton  steels. 

It  must  be  admitted  that  in  the  present  state  of  our  know- 
ledge the  results  obtained  with  any  system  of  arc  welding  to  a 
very  considerable  extent  depend  upon  the  skill  of  the  in- 
dividual operator. 

The  best  results  that  the  author  has  yet  seen  were  obtained 
by  the  British  Are  Welding  Company,  Ltd.,  who  use  an  elec- 
trode covered  with  a  thin  sleeve  of  flux,  which  under  the  heat 
of  the  arc  forms  a  protecting  atmosphere  of  inert  gases.  Their 
expert  operators  produce  uniform  welds  in  the  nature  of  32  tons 
tensile  strength  per  square  inch. 

The  polarity  of  the  electrode  has  a  marked  effect  upon  the 
mechanical  strength  of  the  weld.  Unless  the  work  to  be  welded 
is  very  fine,  or  has  a  low  fiision  temjierature,  the  metal  elec- 
trode should  be  negative  in  polarity  ;  furthermore,  overhead 
operation  is  decidedly  easier  of  accomplishment  with  the 
electrode  negative. 

Speed  and  Costs  of  Welding. 

It  is  exceeding  difficult — and  is  in  fact,  impossible — to  make 
any  absolute  statements  in  connection  with  costs  and  speeds 
on  account  of  the  many  variables  involved. 

However,  a  fair  idea  of  the  comparative  costs  and  speed  of 
welding  for  the  oxy -acetylene  and  the  electric  arc  systems  may 
be  gathered  from  results  of  records  taken  of  each  process  under 
as  near  as  possible  equal  conditions,  such  as  conditions  of 
operation,  thickness  and  form  of  material  welded,  position  of 
work,  each  based  on  average  prices  for  labour,  materials  and 
generation  of  gases  per  cubic  foot  and  electrical  power  per 
kilowatt-hour. 


For  miscellaneous  repair  work  accurate  costs  cannot  be  given » 
but  the  comparison  under  standard  conditions  will  still  more 
or  less  hold  good. 

It  may  be  here  said  that  as  the  mass  of  woik  to  be  welded 
increases,  and  the  accessibility  of  the  work  decreases,  also, 
while  the  conditions  of  operation  become  less  favourable,  such 
as  exposure  to  the  open  air,  line  of  weld  vertical,  or  above  the 
operator,  opposition  of  work  to  free  expansion  and  contraction, 
or  near  presence  of  rivets,  studs,  &c.,  the  figures  for  cost  and 
speed  become  more  favourable  to  electric  arc  welding. 

Tables  X.,  XI.  and  XII.  show  the  speed  and  cost  of  butt 
welding  steel  plates  varying  in  thickness  trom  ■^"  to  l". 

It  wdl  be  observed  from  Table  XI.  that  the  cost  per  foot- 
run  decreases  in  proportion  to  the  increase  in  section  of  the 
metal  welded  ;  the  same  applies  in  a  less  degree  with  the 
metallic  arc  system  (Table  X.).  In  actual  practice  on  heavy 
repair  work  this  proi^ortionate  decrease  in  cost  exists  to  a  very 
much  greater  extent,  owing  to  the  heavy  standing  charges 
which  are  more  or  less  constant,  bearing  a  smaller  proportion 
to  the  total  cost. 

In  oxy-acetylene  welding  this  condition  of  affairs  can 
generally  be  said  to  be  the  reverse.  From  Table  XII.  it  will 
be  seen  that  the  proportionate  cost  increases  with  the  increase 
of  section  of  the  material  welded.  The  consumption  of  oxygen 
and  acetylene  gas  rapidly  increases  as  the  section  of  weld 
increases.  This  is  due  to  the  greater  power  of  the  work  being 
welded  to  conduct  away  the  heat  being  applied  to  it  externally 
to  fuse  the  metals.  « 

In  the  case  of  arc  welding,  the  heat  is  generated  internally 
in  the  metal  itself,  and  at  a  rate  far  beyond  that  at  which  the 
metal  can  conduct  it  away  from  the  point  being  welded.  Thxis, 
it  is  easy  to  see  from  this  consideration  alone  that  arc  welding 
has  a  very  big  advantage  over  its  contemporary  system. 

The  cost  per  foot-run  of  i  in.  plate  is  shown  to  be  : — 

Oxy-acetylene  welded      180d. 

Electric  arc  (Benardos)    10-Od. 

Electric  arc  (metal  electrodes)    14'4d. 

In  the  latter  case  the  cost  of  the  electrodes  used  should  be  abo\it 
half,  owing  to  the  fact  that  in  these  tests,  and  also  in  the  tests 
shown  in  Tables  I.,  II.  and  III.  in  section  on  "  Machine  Weld- 
ing," the  electrodes  used  were  specially  coated,  and  were  very 
expensive.  (This  coating  made  no  appreciable  difference 
to  the  speed  of  welding.)  Thus,  the  cost  per  foot-run  with 
the  metallic  arc  system  should  more  nearly  approach  that  given 
for  the  Benardos  system. 

In  speed  of  welding,  the  electric  arc  system  it  will  be 
seen  has  the  advantage.      In  average  practice  the  Benardos 


Table  XL — Electric  Welding  Arc  System  {Bernados 

.     Table  of  Cost  and  Speed. 

Thickness 

Length 

Time. 

K.W.H.at      '    Labour  at 

Filling  in 

Carbon  used 

Feet  per 

Total  cost 

of  plate. 

of  weld. 

per  hour.       '  Is.  per  hour. 

metal. 

at  4d.  foot. 

hour. 

per  foot  run. 

P.'         1 

12' 

2  mins.  50  sees. 

0-7d.           !         0-57d. 

0-08d. 

005d. 

21-0 

l-4d. 

i' 

12' 

2       „     45    „ 

0-8d.          !         0-54d. 

008d. 

0-05d. 

22-0 

l-4d. 

*' 

12" 

4       „      5     „ 

l-25d.         i         0-85d. 

0-15d. 

OlOd. 

140 

2-3d. 

K. 

12* 

•T       ..       2    „ 

l-5d.           1         1-Od. 

0-3d. 

0-12d. 

120 

2-9d. 

A' 

12" 

7       „      10    „ 

21d.           I         l-4d. 

0-45d. 

015d. 

8-3 

4-ld. 

r 

12" 

10       „     55    „ 

31d.                   21d. 

0-6d. 

0-2d. 

5-5 

6-Od. 

-f," 

12" 

14       „       5    „ 

4-2d.                   2-7d. 

0-9d. 

0-3d. 

4-2 

8-ld. 

V 

12" 

17       „       0    „ 

50d.                   3-4d. 

l-2d. 

0-4d. 

3-5 

lOOd. 

Figures  wen-  obtained  from  actual  test.s.     Time  given  is  total  time,  and  includes  swaging  of  weld  after  welding.      Time  during  which 
current  It  used  is  appro.ximately  50  per  cent,  of  total  time  for  weld.  ^  -, 


Table 

XII. — Welding  by  Oxy-Acelylene.     Costs  and  Speeds. 

Thickness. 

Length. 

Oxy 
used. 

Acetylene 
used. 

Cost 
oxy. 

Cost 
acetylene. 

Cost 
filling 
wire. 

Time  taken. 
Min.     Sec. 

!         Cost 
1       labour 
at  Is.  hr. 

Feet 
per 
hour. 

Total  ts 
cost. 

A' 

12* 

0-44 

0-34 

0-2d. 

0-34d. 

0-12d. 

3        — 

Old. 

160 

l|d.   -^ 

r 

12" 

0-74 

0-57 

0-32d. 

0-51d. 

0-45d. 

4          55 

Old. 

12-2 

2^d.  1^ 

*' 

12' 

1-4 

10 

0-72d. 

0-9d. 

0-45d. 

5         20 

l-Od. 

110 

31d. 

r 

12' 

3-2 

2-46 

l-6d. 

2-2d. 

0-5d. 

8         20 

l-6d. 

7-5 

5-9d. 

:&' 

12' 

5-6 

4-3 

2-8d. 

3-8d. 

0-9d. 

9         37 

1         l-9d. 

6-2 

9-4d. 

r 

12' 

714 

5-5 

3-57d. 

4-5d. 

l-2d. 

12         15 

1         2-4d. 

4-9 

11 -Od. 

■&' 

12' 

9-3 

71 

4.65d. 

6-39d. 

l-5d. 

15         55 

3-2d. 

3-77 

15-7d. 

i' 

12' 

11-5 

8-8 

5-75d. 

7-92d. 

l-5d. 

—        20 

2-87d. 

4-18 

180d. 

Oxygen  at  4s.  6d.  per  100  cubic  ft.     Carbide  at  4d.  per   lb.  equals  9d.  per  cubic  foot.      Filling   wire  at  004d.  per^foot,   -i' ;    tilling 
wire  at  0-15d.  per  foot,  J'  ;  filling  wire  at  0-3d.  per  foot,  ff". 
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system  is  far  quicker  than  the  metallic  electrode  system, 
though,  of  course,  it  is  not  so  universally  adaptable.  In  the 
tests  shown  in  Table  XII.  the  value  of  the  current  used  was 
much  lower  than  was  jsossible  without  detriment  to  the  weld, 
especially  was  this  so  in  the  case  of  the  ^  in.  to  ^in.  plate. 
Thus,  the  speed  is  shown  to  be  very  much  lower  than  is  usual 
and  possible. 


8 

S7 

> 

\ 

V4 

V. 

V 

s 

\l 

\ 

:S3 

|2 

\ 

\.^/^ 

N 

s 

s^ 

^ 

v 

f^>^ 

^r,r 

r? 

■•^fs:^//7^ 

r^ 

/r/^,. 

^ 

~— ] 

r~i 

r 

1 

. 

;    ; 

1 


2  3.4 

Inches  Cut  per  Mlnmte . 


Fio.  87. — Rate  of  Cutting  C.\st-iron  Plates  (Length  of  Cut 
Gkeatbr  than  Depth)  with  1  in.  Diameter  Carbon  Electrode  at 
625-650  av.Amps.,45-65  Arc  Volts  {Cut  made  Progressively  in  One 
Direction). 


To  give  some  idea  of  the  saving  to  be  derived  by  resorting 
to  electric  welding  for  reclaiming  worn  or  broken  parts  of 
machinery,  &c.,  the  cost  of  repair  of  several  of  the  illustrations 
as  shown  in  these  articles  is  given  in  Table  XIII.  It  must  be 
borne  in  mind  that  the  figures  given  represent  the  cost  to  the 
consumer  and   is,  therefore,  the  gross  cost  plus  the  repairers' 


60    70     80 
Minutes, 


100  UO  120  130  140 


FiG.l88. — Rate  of  Cutting  Cast-ikon  Square  Blocks,  1  in.  Diameter 
Carbon  Electrode,  at  625-650  av.  Amps.,  45-65  ArcVolts.'  Position  of 
Knee  IS  Determined  by  Electrode  Diameter,  Length  and  Clearance 
Required  by  Operator  with  Given  Holder. 


profit,  &c.     Moreover,  the  labour  charges  in  the  district  in 
which  the  repairs  were  carried  oat  were  very  high. 

Before  concluding  these  articles  on  Welding,  it  may  be  of 
interest  to  briefly  refer  to 

Cutting  of  Metals. 

In  the  field  of  cutting  it  must  be  admitted  that  the  oxy- 
acetylene  flame  is  pre-eminently  the  more  satisfactory  for 
cutting  iron  and  steel. 

The  action  produced  by  .the  gas  flame  is  that  of  rapid  oxida- 
tion, with  the  removal  of  a  minimum  amount  of  material. 

The  electric  arc,  on  the  other  hand,  does  not  render  such  a 
fine  line  of  cut  as  with  the  gas  flame,  as  it  virtually  burns  the 
metal  away. 

Table  XIV.  shows  a  few  figures  of  cutting  speeds  using  the 
electric  arc  for  cutting  mild  steel  sections. 


Table  Xni.—Gwimj  Approzimate  Cost  to  the  Comumer  of  work  lUiu- 
IraUd  ,n.  these  Articles.     The  Cost  of  Labour  varies  from  Is.  Sd   to 
i.  "i  1^'"';        "°«''"^«  "»'"« be  made,  moreover,  for  Conditions  under 
which.  Work  was  carried  on. 


nius 

. 



tration 
Pig. 

Cost. 

Remark*. 

49 
52 

£0  15     0 

Per  flange,  inclusive  of  mandJing. 
Tank  2  ft.  diameter.  24  ft.  of  weld. 

£4  10     0 

Three  flanges  and  two  branches  and 
the  main  joint. 

53 

£2   15     0 

55 

£34     0     0 

Diameter  of  anchor  15  in.,  cut  in 
two,   scarfed,   welded   and   rein- 
forced. 

58 

£2  18     0 

Half  bearing  broken  awav. 

~- 

0     0to£3  10 

0 

Annealing  covers,  appro.v.  18  ft.  of 

fracture    to    be    cut    away    and 

58 

£12 

0     0  to  £15     0 

0 

welded  up  solid. 
Truck  suspension  bars. 

58 

ii 

10     OtofS  15 

0 

Motor  yokes. 

58 

£0 

10     0  to  £2     0 

0 

Fractured  cylinder  packets,  cylinder 

59 
60 

} 

£0 

£0  17     9 
10     Oto£l   10 

0 

walls,  broken  flanges,  joints,  &c. 
Average. 
Increase  in  diameter  f  in.,  and  key 

wages  filled  in. 

63 

£2 

0    0to£12     n 

0 

/  Depending    on    accessibility    and 
\      extent  of  fracture. 

66 

£1      1     0 

Average  per  spoke. 

£1     7     0 

Cut  away  by  carbon  arc  and  new 

piece      fitted     and      welded      in 

10  hours  47  minutes. 

69 

£5     0     0 

Average  wear. 

71 

£9     (»     0 
£7     0     0 

Per  average  wear. 

Fractures  cut  out  and  welded  and 
reinforced. 

— 

£1 

5     0  to  £2   10 

0 

Table  XIV. 


Size  of 

section 

cut  in  inches. 


SO" 
8-0" 
80" 
60'' 
60' 
60' 
40' 
40' 
2-0' 
20' 


X8-0' 
X8-0' 
X80' 
X60" 
x6-0" 
x60' 
X4-0" 
x40" 
x4-5' 
x4-5' 


1 -375' x  3-25' 
12  0"      xI-0" 
120'      xO-5' 

10"      X  0-375' 
sliaft  8'diam. 


Cutting    I    Cutting       Cross-sec.  cut 
current  time,  permin.. 

in  amps.       minutes.    I  per  100  amps. 


640 
640 
64-0 
360 
360 
360 
160 
160 

90 

90 

4-47 
120 

60 

0-375 


810 
600 
320 
810 
600 
320 
600 
320 
600 
320 
320 
400 
320 
320 
425 


27-0 
41-75 
980 
14-50 
21-67 
44-33 
5-62 
10-08 
2-53 
5-05 


1-25 
500 


1-89 
1-645 
1-31 
1-975 
1-78 
1-63 
3-06 
3-226 
3-72 
3-49 
3-99 
10 
0-9 
1-15 
3s.  4d.* 


10     20    30     40    50    60    70     80    90 
Minutes . 
Fig.  89. — Rate  of  Cutting  C-ast-iron  Circular  Cross-section  1  ix.. 
DIAMETER  Carbon  Electrode,  at  625-050  av.  Amps.,  45-65  Arc  Volts. 

The  average  rate  of  cutting  is  thus  0-45  sq.  in.  per  minute 
per  100  amperes. 
Cast  iron,  however,  contains  carbon  combined  with  the  iron^ 

*  Cost  of  cun-ent  and  electrodes. 
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«nd  in  tlie  fvee  state,  'ii  such  large  percentages  that  tlie  gas 
flame  cannot  diiectly  burn  through.  Tlie  metal  must  be 
actually  melted,  and  therefore  the  electric  arc  here  more  than 
holds  its  own,  owing  to  its  very  great  intiinsic  heat  value. 

Figs.  87,  SS  and  89  show  a  series  of  curves  for  cutting  cast 
iron  by  means  of  the  electric  arc. 

Hea\y  risers  on  iron  or  steel  castings  can  be  quickly  and 
cheaply  cut  away  with  the  arc,  and  hence,  in  the  foundry,  arc 
.generating  sets  are  now  finding  an  ever -extended  use. 


Very  much  more  could  be  written  upon  the  subject  ol 
electric  welding  ;  however,  the  author  ventures  to  hope  that 
these  few  notes  on  the  various  systems  and  their  application 
will  find  a  place  in  the  interest  of  engineers  generally,  and  that 
some  siiggestions  may  be  gleamed  from  them  that  will  ulti- 
mately lead  to  profit. 

In  conclusion,  the  a.ithor  wishes  to  acknowledge  with  thanks 
the  information  and  illustrations  supplied  by  interested  firms, 
who  very  kindly  rendered  their  utmost  assistance. 


The  Shipping,  Engineering  and  Machinery 
Exhibition  at  Olynipia. 


The  OPEsrsG  Ceremoxy. 
On  Thursday,  September  25th,  the  above  exhibition  was  opened 
by  Lord  Weir,  and  his  speech  at  the  hmcheon,  which  followed  the 
opening  ceremony,  showed  that  he  had  devoted  considerable  thought 
and  attention  to  the  difficulties  at  present  existing  in  the  engineering 
world. 

Commencing   by   explaining   that   he   proposed   to   address   the 
gatliering  as  an  engineer,  and  not  as  a  politician,  Lord  Weir  went 
on  to  deal  with  the  unrestfiil  spirit  which  at  present  exists  among 
labour,  and  to  a  certain  extent  particularly  engineeruig  labour,  and 
said  :    ■"  There  is  nothing  contributing  more  to  fog  and  obscure  the 
situation  than  the  lack  of  sincerity  and  frankness.     Suicerity  of 
conviction,  a   reasoned,  constructive   policy,  and,  based  on  these, 
resolute  action  seem  to  me  the  essentials  in  building  up  the  new  world 
which   the  Prime  Minister  has  sketched.     He   has  shown  us  the 
outside   \-iew — the   general   arrangement ;     we   want  the   sectional 
drawmgs  which  will  show  us  how  it  is  going  to  work.  ...  In  the 
labour  world  to-day  we  iind  two  movements — one  seeking  to  improve 
existing  conditions,  with  legitimate  aspirations  and  ideals  ;  the  other 
a  definite   movement   for  something   labelled   nationalisation.     In 
face  of  this  position  it  is  surely  clear  that  those  whom  we  elect  to 
govern  us  must,  in  holding  office,  decide  for  a  policy  of  improvement 
built  on  present  foundations,  or  for  one  of  demolition  and  experi- 
ment."'    Lord  Weir  explained  that  those  bidding  for  the  reins  of 
government  must  either  visualise  a  plan  for  running  the  country 
without  the  wage  and  capital  system  clearly  and  delinitely  to  justify 
the  experiment,  which  would  involve  dire  consequences  to     the 
happiness  of  this  generation  ;    or,  on  the  other  hand,  they  must 
realise  the  fantastic  impracticability  of  their  schemes  and  shut  them 
out  from  influencing  constructive  plans  for  the  future.     He  then 
passed  to  the  subject  of  the  ironmoulders"  strike,  and  dealt  out  some 
trenchant  criticism  on  the  methods  of  this  union.     He  stated  that 
"  Our  national  position  is  not  precarious  enough  for  them  ;    they 
must  stab  it  in  the  back.     They  are  on  strike  because  they  are  selfish, 
and  demand  priority  of  consideration  of  their  own  wages   question 
before   those   of   other  trade   unions.  .  .  .  They   decline   to   allow 
freedom  to  anyone  except  a  moulder  trained  for  seven  years  to  work 
a  moulding  machine  which  can  be  learned  in  a  few  days  by  anyone. 
There  has  been  less  progress  in  iron  foundry  practice  in  the  last 
20  years  in  this  country  than  in  any  other  branch  of  engineering,  due 
tojrestrictive  customs.     To-day  the  labour  cost  of  certain  dry  sand 
castings  in  Great  Britain  is  double  that  in  the  U.S.A.,  and  the 
American  moulder  is  earning  douVile  the  wage  of  the  British  moulder." 
Pa.ssing  from  the  workeis'  side  of  the  difficulty  to  that  of  the 
employers'  share  in  improving  future  conditions.  Lord  Weir  advo- 
cated the  policy  of  conferences  between  j)ersons  selected  to  represent 
the  employer  and  employees.     He  advocated  that  the  employer 
should  bear  in  mind  the  human  factor,  which  was  bound  to  enter  into 
all  successful  negotiations.     He  called  ujjon  the  trade  unions  to 
eliminate  those  elements  of  their  jxjlicy  which  tend  to  retard  pro- 
gress.    They  must  readjust  their  views  to  existing  conditions  and 
take  a  broa<ler  view.     Passing  from  the  trade  unions,  he  dealt  with 
the   responsibility   of   the   Government,   and   ajjtly   described   the 
Government  as  the  base  of  a  triangle,  of  which  the  other  two  sides 
were  represented  by  employers  and  labour.     In  conclusion,  we  would 
quote  I>ord  Weir's  emphatic  words  :   "  It  is  the  business  of  the  State 
to  ascertain  and  maintain  the  means  by  which  our  national  life  can 
be  increased  and  developed,  and  I  would  submit  that  it  is  the  duty 
•of  the  Government  to  ask  the  trade  unions  for  a  statement  of  the 
means  which  they  in  their  representative  capacity  are  taking  to  solve 
the  problems  of  production,  and  equally  to  ask  employers'  organisa- 
tions what  steps  they  on  their  part  are  taking  toward  the  U])building 
•of  our  national  welfare." 


The  Exkibitiox. 
At  the  opening  time  the  exhibition  itself  reflected  the  difficulties 
of  labour,  transport,  &c.,  which  had  existed.  Many  stands  were  not 
completed,  and  the  hammering  was  gaily  going  on  in  a  last  minute 
rush  to  get  things  completed.  Even  on  Saturday  there  were  still 
some  stands  in  process  of  erection,  and  final  touches  to  the  equipment 
were  being  made  by  exhibitors.  However,  the  exhibition  is  dis- 
tinctly representative  of  the  industries  concerned — shipping,  en- 
gineering and  machinery — and  there  is  much  of  mterest  to  the  elec- 
trical engineer,  the  electrical  manufacturer  and  the  electrical  con- 
tractor. In  fact  there  was  more  of  an  electrical  nature  in  the 
exhibition  than  we  anticipated  there  would  be,  and  the  attendance 
on  Thursday  and  Friday  was  good ;  but,  naturally,  the  deplorable 
railway  strike  will  have  an  adverse  effect  while  it  lasts.  In  order 
that  these  notes  may  go  to  press  in  time  for  this  issue  it  is  not  pos- 
sible for  all  the  interesting  exhibits  to  be  described  individually,  and 
further  notes  will  be  given  iii  forthcoming  issues. 

Messrs.  Matthews  &  Yates,  Ltd.  (Stand  No.  5)  are  showing  a  very 
representative  series  of  their  well-known  cyclone  fans  for  ventilating, 
cooling  and  forced  and  induced  draught  purposes. 

Electrical  Apparatus  Cnmpaiiy  (Stand  Xo.  16). — Motor  contiol 
gear,  ironclad  switch  gear  and  electricity  meters  are  displayed  by 
the  Electrical  Apparatus  Company  at  this  stand.  They  are  showing 
a  standard  type  6  h.p.  direct-current  motor  panel,  also  a  complete 
20  H.p.  portable  motor  panel,  the  starter  of  which  is  of  the  slow 
motion  type.  The  slow  motion  being  obtained  by  means  of  a  pawl 
carried  on  the  starter  lever,  which  moves  m  a  guide  way  provided 
with  alternate  camming  and  arresting  shoulders.  The  starter 
allows  a  quick  fonvard  movement,  but  provides  a  dead  stop  on  the 
centre  of  each  segment,  so  that  it  is  impossible  to  start  up  the  motor 
too  rapidly. 

An  inching  type  pillar  panel  is  exhibited  controlling  a  14  H.P. 
Crompton  motor  coupled  to  a  Heenan  &  Froude  dynamometer.  This 
allows  the  apjiaratus  to  be  fully  demonstrated  under  varying  con- 
ditions of  load.  Another  device  calling  for  mention  is  a  series  relay 
starter,  automatic  in  operation  and  so  designed  that  the  rate  at 
which  the  starting  resistance  is  cut  out  is  dependent  upon  the  rate 
of  acceleration  of  the  motor.  It  essentially  consists  of  an  electro- 
magnetic controlling  device,  which  controls  the  operation  of  a 
number  of  contactors,  so  that  they  can  only  close  in  correct  sequence 
and  cut  out  the  starting  resistance  step  by  step. 

The  provision  for  a  specially  designed  pendulum  movement  on 
the  master  switch  makes  it  impossible  for  any  step  of  the  resistance 
to  be  cut  out  in  less  than  a  predetermined  period,  and  thus  elimi- 
nates any  possibility  of  damage  to  the  motor  controlled.  Examples 
are  also  shown  of  the  firms  A.  C.  Motor  Control  Gear,  A.C. 
Switchgear  and  Electricity  Meters. 

The  Telephone  Mfrj.  Company,  Ltd.  (Stand  29).— This  exhibit  com- 
prises a  comjjlete  range  of  various  types  of  automatic  inter-commu- 
nicating telephones,  suitable  for  all  classes  of  work.  A  novel  exhibit 
is  the  '■  New  System  "  secret  auto-line  finder  and  indicating  inter- 
communicating telephone.  Another  piece  of  apparatus  attracting 
attention  was  the  "  laryngophone  " — a  telephone  without  a  mouth- 
piece, sjiecially  adapted  for  the  use  of  divers.  The  telephone  is 
really  a  war-time  development,  and  has  hitherto  been  used  for  com- 
munication lietween  pilot  and  observer  on  aircraft.  Its  special 
feature  is  that  it  permits  spoken  messages  to  be  transmitted  in  spite 
of  any  amount  of  noise  occurring  in  the  neighbourhood  and  when 
ordinan,'  si)eech  is  inaudible. 

Sidjmer.iil>lc  Motors.  Ltd.  (Stand  47).— In  conjunction  with  this 
exhibit,   which   comprises   a  range  of  submersible  electric   motor 
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pumps  of  various  sizes,  there  are  in  the  yard  outside  the  main  hall 
two  4  in.  submersible  motor  pumps  in  operation  under  full  working 
conditions,  and  driven  from  an  oU  engine  generating  set.  The  pump 
is  submerged,  and  delivers  to  a  height  of  75  ft.,  whilst  the  other  works 
on  a  suction  lift  of  32  ft. 

Laurence,  Scott  <t-  Company,  Lid.'  {St&nd  58). — Here  can  be  seen  a 
complete  electric  equipment  for  deck  winches.  A  variable-speed 
reversing  motor  is  operated  in  conjunction  with  specially  designed 
control  gear,  and  complicated  and  inefficient  mechanical  gearing  is 
eliminated.  The  speed  of  working  is  made  equivalent  to  that  of 
steam  winches  by  an  electric  load  discriminator,  which  allocates 
the  speed  in  accordance  \\-ith  the  load.  The  equipment  is  watertight 
and  designed  to  withstand  the  rough  usage  which  it  is  likely  to 
receive  at  the  hands  of  the  dock  labourer. 

Siemens  Bros,  db  Company.  Ltd.  (Stand  72). — This  firm,  in  conjunc- 
tion with  their  allied  company  (Siemens  Bros.  Dynamo  Works,  Ltd.), 
have  a  very  representative  exhibition  of  apparatus  particularly 
applicable  to  shipping  requirements.  It  comprises  cables,  loud- 
speaking  telephones,  an  electrically-operated  revolution  counter,  a 
navigation  light  indicator;  also  a  24  in.  "Suez  Canal"  pattern 
.searchlight  projector,  switch  panels,  ships"  fans,  motors,  small 
switchboards,  a  generating  set  and  dry  ceOs.  They  are  also  ex- 
hibiting a  complete  wireless  telegraph  station  as  used  on  board  ship. 

SchoJey  tt-  Company,  Ltd.  (Stand  122). — Two  exhibits  are  shown 
here  of  rather  divergent  types,  one  the  Cope"s  automatic  boiler  feed 
control  apparatus,  which  is  an  exceedingly  simple  and  effective  gear 
for  automatically  controlling  feed  water,  and  has  proved  its  relia- 
bility and  efficiency  in  numerous  instances,  both  in  this  country  and 
abroad.  The  other  exhibit  is  an  exceedingly  neatly  designed  and 
well-made  electric  drill,  manufactured  entirely  in  this  countrj'  and 
sold  under  the  trade  name  of  Kutmore.  The  Xo.  1  size  of  this  drill 
is  claimed  to  be  the  smallest  two-speed  electric  drill  at  present  on  the 
market.  It  should  be  of  considerable  utility  in  wood-working 
factories,  shipyards  and  engineering  workshops  generally,  and  would 
be  quite  suitable  for  use  by  female  labour. 

Marroni\s  Wireless  TeJeqraph  Company,  Ltd.  (Stand  135). — In 
reality  this  finn  have  two  stands,  on  which  are  showni  li  kw.  ship 


installations  with  emergency  sets,  representing  the  usual  equipment 
on  a  modem  liner.  Demonstrations  are  given  by  transmitting 
messages  between  these  two  stands.  A  short  range  wireless  tele- 
phone set,  having  a  range  of  10  miles,  is  also  sho\ni,  together  with  a 
wireless  direction  tinder  ;  the  latter  in  operation.  Owing  to  limited 
space,  the  aerials  are  much  smaller  than  is  usual,  and  consist  of  two 
nearly  closed  rectangular  loops  fitted  at  right  angles  to  each  other. 
These  loops  complete  their  circuit  through  two  coils,  also  fixed  at 
right  angles,  and  arranged  sjTnmetrically  ^-ith  regard  to  a  ""  search 
coil."  A  highly  sensitive  receiver  is  connected  to  the  search  coil. 
By  means  of  this  search  coil  the  resultant  field  of  the  two  fixed  coil, 
which  corresponds  to  the  maximum  spiral  intensity,  can  be  foimd. 
A  pointer  attached  to  the  search  coil  and  moving  over  a  scale  of 
degrees  indicates  at  once  the  direction  of  the  transmitting  station. 

The  London  Electric  Firm  (Stand  243). — Considerable  attention 
is  attracted  to  this  stand  in  the  evening  when  the  20  in.  searchlight 
projector  is  in  ojieration,  and  the  exhibit  comprises  a  very  repre- 
sentative display  of  searchlight  apparatus,  particularly  adapted  to 
shipping  and  navigational  purposes. 

S.  6.  Heath  <t-  Company,  Ltd.  (Stand  257). — In  addition  to  the 
display  of  many  tyjjes  of  electric  fans,  particularly  adapted  to  ship 
purposes,  the  outstanding  feature  of  this  stand  is  the  electrically- 
operated  sjTcn.  Three  sizes  of  this  apparatus  are  shown.  Tvpe  A 
having  a  sound  raduis  of  \  mile  ;  a  single-headed  type,  with  a  sound 
radius  of  1  mile  ;  and  a  double-headed  type,  yielding  a  sound  which 
will  carry  3  miles.  The  energy  consumption  of  these  three  types  is 
respectively  150  watts,  1,700  watts  and  2,500  watts.  In  comparison 
with  steam  hooters,  these  syrens  are  claimed  to  be  just  as  efiective. 
and  shoidd  certainly  lead  to  a  reduction  in  waste  of  steam  and 
therefore  coal. 

It  is  particluarly  interesting  to  notice  the  number  of  firms  that  are 
exhibiting  electrical  heatmg  and  cooking  appliances,  amongst  which 
was  found  Messrs.  the  Bastian  Electric  Company,  Ltd.,  Belling  & 
Company,  F.  Husband,  Ltd.,  Jackson  Electric  Stove  Co.,  Ltd.. 
Quain,  Limited,  Berry's  Electric,  Ltd. ,  and  these  exhibits  will  be  dealt 
with  in  a  later  issue. 

(To  be  continued.) 


The    Electrical    Properties    of 
Aluminium.* 

By    W.    JAEGER,    K.    SCHEEL    and    L.    HOLBORN. 

In  consequence  of  the  war,  when  aluminium  was  largely  used  as  a 
substitute  for  copper,  its  physical  and  chemical  properties  were 
carefully  examined.  The  present  Paper  contains  particulars  as  to 
the  specific  resistance  and  temperature  coefficient,  and  also  as  to  the 
expansion  and  mechanical  strength.  Three  kinds  were  analysed — 
viz.,  Al  II.,  containing  1-6  per  cent,  of  impurities,  mainly  iron  and 
silicon  ;  Al  III.,  containing  1-2  per  cent,  of  impurities  ;  and  Al  IV., 
containing  0-4  per  cent.  The  two  fonner  were  commercial  brands  ; 
the  last  was  specially  procured.  Three  wires  were  dra^\^l  from  each 
sort,  which  had  diameters  of  1,  3,  and  6  mm.  The  mean  values  of 
the  specific  resistance  of  the  three  wires  of  the  different  materials, 
measured  in  units  of  10*  ohms  per  centimetre  were  3-11,  3-1  and  2-92 
respectively.  Thus,  the  specific  resistance  of  the  purest  sample  was 
slightly  the  lowest,  and  its  temperature  coefficient  was  a  little  higher, 
somewhat  in  the  same  proportion.  The  question  of  exj)ansibility 
and  mechanical  strength  does  not  specially  affect  the  value  of  the 
metal  electrically,  except  indirectly  :  but  particulars  of  the  tests 
are  given  by  theauthors.  Suffice  it  to  say  that  the  impurities  cause 
no  notable  differences  in  expansion,  and  the  same  is  largely  true  of 
the  mechanical  strength. 

The  electrical  resistance  of  a  metal  is  not  determined  only  by  its 
chemical  constitution,  but  also  by  its  structure.  If  the  hard-drawni 
wire  is  heated,  it  becomes  softer  and  its  resistance  decreases.  If  the 
temperature  is  still  further  raised,  the  resistance  ultimately  begins. 
to  increase,  and  linally  exceeds  its  initial  value.  The  temperature  at 
which  this  change  takes  place  varies  with  the  nature  of  the  conduc- 
tor, and  depends  on  its  fusipg  point.  The  temiieraturecoefficient 
of  the  resistance  at  the  same  time  varies  in  the  opposite  sense,  and  it 
has  often  been  noticed  that  it  varies  inversely  as  the  resistance 
But  this  relation  is  only  an  approximate  one.  The  chemical  com- 
position is  a  factor;  the  pure  metal  has  a  low  specific  resistance 
and  a  high  resistance  coefficient  ;  impurities  tend  to  reverse  this 
state  of  affairs.     While  the  specific  resistance  of  a  metal  depends  on 

*  Abstract  of  a  report  from  the  "  Reiehsanstalt." 


its  nature,  the  resistance-coefficient  of  all  pure  metals  is  nearly 
the  same,  if  we  exclude  the  magnetic  conductors,  and  has  a  value  at 
ordinary  temperatures  of  about  0004,  referred  to  the  standard  tem- 
perature of  0"C.  About  the  point  of  chemical  purity  it  reaches  its 
maximum  \alue,  and  is  more  sensitive  to  impurities  than  the 
specific  resistance.  For  experimental  purposes,  the  resistances  were 
made  of  mres  0-2  mm.  to  0-25  mm.  thick  ;  another  variety  of  the 
metal,  called  Al  V.,  was  specially  prepared,  which  contained  only 
01  per  cent,  of  impurities.  The  highest  resistance-coefficient  was 
obtained  at  250  deg.  for  all  the  varieties  ;  in  the  case  of  the  purest 
sample  it  was  0-00426,  as  compared  with  000412  at  the  start,  and 
with  the  other  samples  the  figures  were  similar.  Curiously  enough, 
the  figures  for  the  most  impure  sample,  which  contained  1-6  jier 
cent,  of  impurities,  were  almost  exactly  the  same  as  for  the  most 
pure  sample  in  respect  of  resistance-coefficient,  those  for  the  other 
samples  being  slightly  higher.  The  changes  are  explained  by  altera- 
tions in  the  structure.  Above  250  deg.  the  re-cn.-stallisation  of  the 
metal  sets  in.  Photographic  reproductions  are  given  showing 
microscopic  sections  at  different  temjieratures.  these  sections  being 
taken  from  rolled  sheets,  prepared  from  the  sample  containing  0-4 
per  cent,  of  impurities,  after  being  etihod  with  hydrochloric  acid. 
These  sections  show  a  progressive  cr\-stallisation  after  250  deg.:  at 
600  deg.  the  crj^tals  are  large  and  veri-  irregular. 

As  a  note  to  this  .Paiier,  it  may  be  added  that  H.  Apt  calls  atten- 
tion to  the  same  question  in  another  contribution  ("  Elektrotech- 
nische  Zeitschrift,"  No.  23,  1919).  He  gives  a  short  account  of 
results  which  have  been  obtained  as  the  result  of  the  labours  of  a 
French  committee  of  investigation  {see  "  Revue  Ccnerale  de  TElec- 
tricit^.  Vol.  III.,  Xo.  23,  p.  823).  Apt  gives  a  table  which  contains 
the  material  facts.  These  tend  to  show  that  the  jnu-est  specimens 
have  not  necessarily  the  highest  conductivity,  a  fact  which  has  been 
already  noticed  in  practice.  Sample  A  had  one-tenth  of  the  carbon- 
content  of  sample  B.  and  one-fifth  of  the  carbon-content  of  sample  C. 
But  A  had  much  more  iron  and  silicon  than  B  and  C  :  the  relative 
amounts  of  impurities  in  A,  B  and  C  respectively  were  1-65,  1-35  and 
0-5  per  cent.  Yet  A  had  the  lowest  sjx'cific  resistance,  C  the  next 
and  B  the  highest.  From  this  it  appears  that  carbon  is  the  impurity 
which  most  largely  affects  the  resistance,  while  iron  and  silicon  are 
not  harmful  provided  their  amounts  do  not  exceed  certain  limits. 
Carbon,  on  the  other  hand,  tends  to  increase  the  mechanical  strength. 
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The     German    Electrical 
Industry  Dnring  the  War. 

The  efiort.s  of  the  censor  in  Germany  prevented  anything 
in  the  war  of  impoitant  information  in  respect  of  electrical 
matters  from  reaching  us  during  the  period  of  the  war  ;  but 
now  from  time  to  time  more  or  less  unofficial  reports  arrive, 
showing  how  matters  stood.  As  was  to  be  expected,  there 
has  been  little  time  or  opportunity  for  any  development  of 
radical  novelties  ;  such  development  as  has  taken  place 
has  been  mostlv  under  the  stress  of  dire  necessity.  Needs 
must  when  the  de\'il  drives,  in  accordance  with  the  old 
adage.  And  it  has  long  been  known  that  in  Germany  many 
substitutes  were  tried  for  copper,  as  well  as  for  countless 
other  things  for  which  humanity  has  decided  that  no  proper 
substitutes  are  available.  This  phase  of  their  industrial 
activity'  is,  therefore,  largely  without  interest  for  us.  For 
example,  although  the  quei5tion  of  aluminium  as  a  sub- 
stitute for  copper  has  been  debatable,  the  war  has  suggested 
to  them  other  much  less  suitable  metals,  which  have  been 
makeshifts,  if  not  failures.  And  in  the  matter  of  insulating 
materials,  coimtless  experiments  have  been  made  with  no 
abiding  result. 

It  may,  however,  be  of  interest  to  deal  with  some  other 
points.  There  has  been  much  done  in  the  way  of  portable 
lamps  and  batteries  for  use  in  the  trenches,  and  this  may 
remain  fruitful  in  the  days  of  peace.  Incandescent  lamps 
remain  much  on  the  same  footing  as  before,  though  gas- 
filled  lamps  are  almost  exclusively  used  tor  the  internal 
illumination  of  large  rooms.  The  preparation  of  the 
filament  from  a  single  crystal,  and  in  any  length,  is,  perhaps, 
to  be  noted  as  a  novelty ;  the  iLse  of  a  slight  admixture  of 
thoria  in  tungsten  is  already  known.  These  single-crystal 
filaments  are  said  to  be  so  flexible  that  they  can  be  wound 
round  a  pin,  even  while  they  are  cold,  and  they  do  not  lose 
this  property  even  after  they  have  burnt  in  the  lamp  for  a 
long  time.  From  the  absolute  point  of  view,  the  efficiency 
of  these  lamps  is  still  very  low,  and  there  is  a  recrudescence 
of  vapour  lamps  of  one  kind  and  another  ;  and  it  may  well 
be  that  this  is  the  only  possible  direction  by  which  we  can 
approach  the  almost  infinite  possibilities  which  theory  holds 
before  us  in  the  dim  distance.  Among  these  is  to  be  noted 
the  Nemst  vapour  lamp,  in  which  an  arc  passes  between 
carbon  electrodes  in  a  vapour  of  zinc  chloride  or  zinc 
bromide.  An  experimental  lamp  on  these  lines  is  said  to 
give  3,000  c.p.,  with  a  consumption  of  4  amperes  at  120 
volts,  corresponding  tf)  an  efficiency  of  01  (J  watt  per  Hefner 
candle-power.  Then  the,re  is  the  neon  arc  lamp,  using  an 
alloy  of  thallium  and  cadmium  as  electrode,  the  di.scharge 
passing  through  a  rarefied  atmosphere  of  neon  and  helium. 
These  lamps  are  suitable  for  direct  current  at  220  volts,  and 
give  a  yellow-red  light,  not  generally  suitable  for  ordinary 
purposes.  There  is  also  a  neon  glow  lamp  of  very  low 
candle-power,  suitable  for  .such  uses  as  indicators,  signals, 
&c.  ;  and  there  are  suggestions  for  the  commercial  ex- 
ploitation of  luminescence  phenomena  in  connection  with 
radio-active  substances,  for  which  the  demand  is  likely 
to  be  onlv  limited. 


From  this  it  seems  that  while  attempts  of  one  kind  and 
another  have  been  made  on  what  may  be  called  the  labora- 
tory scale,  nothing  in  the  depaitmcnt  of  electric  lighting 
has  resulted  which  can  be  regarded  as  of  gi'eat  importance. 
And  difficult  as  it  has  been  to  look  ahead  with  any  certainty 
during  the  last  five  years,  it  has  always  been  tolerably  plain 
that  a  time  of  war  was  not  the  season  for  that  work  of 
patient  experiment  which  precedes  most  invention.  It 
might,  perhaps,  have  been  expected  that  in  the  field  of 
electro-metallurgy  something  would  have  been  done  on 
novel  lines,  especially  in  view  of  the  notorious  shortage  of 
certain  metals,  such  as  copper  and  aluminium.  But  though 
the  need  was  great,  the  attempt  to  make  something  out  of 
nothing  failed,  as  usual.  Even  in  the  days  of  Pharoah,  the 
elementary  fact  was  known  that  bricks  could  not  be  made 
without  straw,  and  one  of  the  main  difficulties  of  the 
Germans  was  the  lack  of  suitable  ores  ;  work  was,  therefore, 
mo.stly  confined  to  the  exploitation  of  alread}'  established 
principles,  and  to  the  often  vain  attempt  to  separate  metals 
electrolytically  from  their  gigantic  scrap  heaps. 


Review. 


Induction  Coils  in   Theory    and    Practice.    By  F.   E.  Austin. 

(London:  E.  &  F.  N.  Spon.)     Pp.64.      .5s.  net. 

The  subject  matter  of  this  little  book  is  stated  in  the  jire- 
face  to  be  the  re.sult  of  the  author's  experience  in  directing  the 
courses  in  radio  and  buzzer  training,  Dartmouth  Training 
Detachment,  National  Army,  U.S.A.,  its  aim  being  to  e.xplain 
fundamental  principles  in  such  a  way  as  to  enable  anyone  to 
construct  induction  coils  to  meet  various  requirements.  The 
chief  vahie  of  the  book  lies  in  the  simple  explanation  which  it 
gives  of  the  laws  of  electromagnetic  induction,  which  should 
commend  the  book  to  the  jjrivate  student,  and  in  the  practical 
hiuts  which  it  provides  for  the  amateur  desirous  of  construct- 
ing his  own  induction  coils,  spark  coils  for  ignition,  coils  for 
telephones,  and  Tesla  coils. 

The  explanation  given  of  the  action  of  an  induction  coil  is 
very  unsatisfactory.  The  author  adopts  the  stand jioint  that  the 
theory  of  the  indiiction  coil  is  the  same  as  that  of  the  ordinary 
transformer,  and  in  consequence  some  of  the  essential  features 
of  the  action  of  uiduction  coils  are  entirely  overlooked.  Thus, 
in  the  discussion  of  the  secondary  potential  on  p.  29,  no  men- 
tion is  made  of  electrostatic  energv  in  the  secondary  circuit  or 
of  the  influence  of  the  capacity  of  the  secondary  coil.  On 
p.  32  the  condenser  capacity  required  to  give  the  best  results  is 
stated  to  be  connected  with  the  interrupter  frequency  /,  and 
the  primary  self-inductance  L  by  the  relation  C=lji7iy"^L. 
On  p.  34  the  primary  current  is  stated  to  be  given  approxi- 
raately  by  dividing  the  appHed  pressure  by  V R^-\-{2TcfLY. 
Neither  of  these  results  is  applicable  to  an  induction  coil  as 
ordinarily  worked  by  a  battery  and  interrupter.  The 
ojitimum  capacity  depends  largely  upon  the  secondary  coil  as 
well  as  upon  the  primary,  and  the  value  attained  by  the 
primary  current  depends  not  upon  the  frequency  of  the  inter- 
ruptions but  upon  the  duration  of  contact.  The  secondary 
potential  of  an  induction  coil  can  be  accounted  for  not  by 
treating  the  coil  as  an  ordinary  transformer  supplied  with 
periodic  currents  having  the  interrupter  frequency,  but  by 
consideration  of  the  natural  oscillations  which  it  is  the  function 
of  the  interrupter  to  set  going  at  each  break.  The  theory  of 
the  induction  coil  in  fact  resembles  that  of  the  oscillation 
transformer  or  Tesla  coil,  the  only  difference  in  principle 
between  the  two  arrangements  being  in  the  manner  of  exciting 
the  oscillations. 

Apart  from  such  errors  in  the  fundamentals  of  the  subject 
the  explanations  and  descriptions  given  in  the  I>ook  are  clear 
and  concise.  The  book  is  adequately  illustrated  by  diagrams 
and  by  numerical  examples.  Of  the  latter,  examples  2,  p.  14, 
and  3,  p.  15,  are  incorrectly  worked  out.  E.  T.  J. 
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feeder,  so  that  the  gates  may  be  closed  and  the  car  in  readiness 
to  be  automatically  started  at  a  given  time.  The  switch  S6 
would  then  make  contact  with  a  spring  or  stud  on  the  rear  car 
to  automatically  release  the  couplino  to  detach  the  rear  car. 
Switch  ST  would  then  be  dosed  to  start  the  feeder  car.  S8, 
when  depressed ,  would  complete  a  circuit  for  the  points-moving- 
magnet,  a  retaining  circuit  being  closed  over  s.vitch  SIO.  The 
points  are  then  closed  so  that  the  slip-car  passes  into  the 
s  dmg.  The  slip-car  in  j)assing  opens  the  switch  SIO  so  that 
the  iwmts  magnet  de-energises  and  the  points  retarn  to  the 
through  position.  The  train  after  closing  switch  S8  closes 
switch  S9  to  increase  the  speed  of  the  feeder,  then  closes  Sll, 
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The  vertical  lines  i  represent  stations  at  which  slip  and  feeder 
cars  operate  in  one  direction ,  and  the  dots  *  indicate  the  same 
in  the  opposite  dir-ection. 

Fig.    2. 


train  4  at  E  and  come  back  by  local  to  Q.     Tin.  (liaaraui  is 
.self-explanatory. 

The  local  train  would  consist  of  three  cars,  i.e.,  sufficient  to 
serve  the  stations  between  express  stoj)ping  .stations.  At  any 
station  one  car  would  be  sli])|)ed  and  another  added  by  which 
])assengers  arrive.  For  the  third  station  beyond,  a  passenger 
would  remain  in  the  feeder  car;  for  the  seciJnd  he  would  pass 
to  the  adjacent  rar,  and  for  the  first  stopping  station  he  would 
pa.ss  through  one  intermediate  car.  The  local  train  would  be 
restricted  to  such  short-distance  travelling. 

A  uniform  fare  should,  preferably,  be  charged  for  anv 
journey  made  wholly  or  in  part  on  the  express  trains,  to  allow 
a  passenger,  e.g.,  at  F,  as  already  described,  to  make  the 
journey  in  either  of  two  ways.  It  might  be  quicker  to  travel 
three-quarters  round  the  circle  and  change  carriages  in  thf 
express,  than  to  change  into  a  local  train.  A  smaller  uniform 
charge  should  be  made  for  a  journey  on  the  local  train. 

Fig.  3  shows  how  a  train  is  made  up  at  the  start,  and  how  it  is 
changed  by  slipping  an^l  adding  cars  round  the  circle,  and  how 
it  may  be  modified  to  meet  the  varying  traffic  conditions. 
From  this  it  will  be  seen  that  a  passenger  may  travel  from  end 
tn  end  of  the  line,  or  round  half  the  circle  from  any  point, 
without  changing  cars,  in  an  express  train. 

In  a  modification  the  feeder  and  slijj-cars  are  attached  and 
detached  from  the  same  end  of  the  train,  when  the  passengers 
must  pass  each  other,  when  entering  the  trains  and  passing 
into  the  slip-car. 

The  circuits  are  shown  as  functioning  arrangements  only— 
close-circuit  working  would  probably  be  necessary.  Details 
of  signalling,  circuit  closing  by  ramps  or  other  devices,  auto- 
matic, couplings,  and  the  like,  require  more  familiarity  with 
the  "state  of  the  art  "  than  the  author — who  is  not  a  railway 
engineer — can  claim. 


to  cause  the  feeder  car  to  ruu  at  such  a  speed  that  the  train 
will  overtake  it  without  serious  impact.  The  coupling  up  mav 
be  manually  or  automatically  conipleted. 

In  the  following  illustrative  application  of  the  invention. 
the  Piccadilly  Tube  has  been  selected,  because  it  is  the  one 
with  which  the  author  is  most  familiar,  but  no  attempt  is  made 
to  meet  the  actual  traffic  requirements,  as  these  are  only  verv 
generally  known. 

It  has  been  assumed  that  the  great  bulk  of  the  traffic  is  from 
the  extremities  of  the  line  towards  the  centre  in  the  morning 
and  from  the  centre  outwards  in  the  evening.  It,  therefore, 
has  been  considered  necessary  that  every  train  of  a  series  must 
take  up  and  set  down  passengers  at  the  terminal  stations.  In 
a  series  of  trains  there  are  five  express  trains  (Fig.  2)  each 
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X  Feeder  cars  added  at  Station,  as  per  code  letters . 
X  Destination  Station  codes,. 

Forexample,  cars  h.h',  are  slipped  at  Station  H  and  2  cars 
added  which  are  associated  nith  Station  0 , 

KiG.   .3. 


serving  from  11  to  14  stations  in  the  circle,  and  a  local  train 
serving  all  stations.  Eight  stations  are  .served  by  out  and  in 
service  of  two  out  f>f  the  five  express  trains,  the  balance  of  13 
being  served  by  one  train  each  way.  All,  of  course,  are  served 
by  the  local  train. 

The  "  up  "  stations  served  by  a  train  are  usually  different 
from  the  '"  down  "  stations.  A  passenger  at  B  or"  F  station 
desiring  to  travel  to  L  or  Q  in  train  I  may  pass  round  by  the 
terminal  station  A,  but  preferably,  would  wait  for  train  No.  3. 
A  passenger  at  E  wishing  to  travel  to  station  L  would  leave 
train  4  at  K  and  proceed  by  local  to  L      For  Q,  would  leave 


Factory  and  Workshops  Report. 


The  annual  report  of  the  Chief  Inspector  of  Factories  &  Workshojis 
for  1918  has  ba?n  published  and  contains  important  sections  on  hours 
of  work,  accident  prevention,  labour-saving  appliances,  welfare  work, 
the  use  of  electricity  in  factories,  and  industrial  poisoning.  In  an 
introduction  the  Chief  Inspector  states:  "The  prominence  given  to 
safety,  health  and  welfare,  including  reduction  in  the  hours  of  labour. 
has  pjrhaps  b?en  the  principal  feature  of  the  work  of  our  department, 
not  onl_v  during  the  past  year  but  also  during  the  whole  period  of  war. 
The  experience  gained  had  great  effect  upon  the  conditions  of  industrial 
employment.  It  has  shown  that  an  increase  in  the  ordinary  hours  of 
work  does  not  necessarily  mean  an  increasi'  in  i)roduction,  that  the  more 
the  comfort  and  welfare  of  the  worker  is  studied  and  provided  for  the 
greater  is  his  output,  and  that  attention  given  to  health  and  the  jire- 
vention  of  accidents  means  greater  efficiency  and  reduced  charges." 
Aft?r  dealing  with  the  effects  of  the  war  upon  industry,  it  is  stated  that 
"  the  ini  TiiiMil  aiiKnint  of  machinery  used,  together  with  the  adoption 
of  new  t\  |i  -  III  irLiiiiincs,  coupled  with  the  increased  number  of  persons 
employed  in  t.iri  inc.!  and  the  introductii  n  of  female  labour  into  pro- 
c'sses  hitherto  c  infined  to  men,  would  naturally  have  led  one  to  expect 
a  corraspondini;  increas;  in  the  number  of  reportable  accidents.  This 
has  not  Ije.^n  the  cas?.  On  the  contrary,  many  of  the  inspectors'  reports 
point  to  a  decr.-ase.  The  difficulty  in  obtaining  labour  and  mat?rials 
for  fencing  probably  accounts  for  S'lme  increase  in  the  more  serious 
machinery  and  fatxl  accidents,  while  the  drop  in  the  nonmachinerj- 
ca^es  may  bs  due  to  a  variety  of  causes,  chief  of  which  I  would  suggest 
is  the  greater  care  exercised  by  managers  and  foremen  in  works  in  which 
women  were  largely  introduced,  and  th'>  extension  of  what  has  come  to 
be  known  as  the  safety  first  movement." 

■  Few  questions  affecting  the  inilustrial  worker  have  l)e'"n  brougl  t 
m  ir  ■  p-ominently  forward  during  the  war  than  that  of  welfare.  The 
si  xm  tlirown  upon  all  engaged  in  manufacturing  industry  during  the 
war  r-nd?r?d  immeJiate  attention  to  the  health  and  welfare  of  t' e 
w  irk  'r  abso!ut"ly  essential,  and  the  improvements  brought  about  were 
lar<!"'y  due  to  (i.)  the  conditions  attached  to  the  emergency  orders  issued 
bv  t'l?  Home  Office  rdaxina  the  statutory  jwriods  of  employment, 
(ii.)  the  r.'ports  and  memoranda  issued  by  the  Health  of  Munitirn 
Work-rs'  C'om'nitt->e,  (iii.)  the  est  iblishment  of  a  welf  ire  section  in  tl  c 
.Mini  try  of  Munitions,  and  (iv.)  the  powers  yiven  to  the  Home  f)fti(e 
by  the  Police,  Factr)ri:'s,  &c.  (Miscellaneous  Provisions)  Act  of  19l()  to 
niak"  welfare  orders.  UndT  the  Act  of  1910  orders  have  been  mat'e 
an:)li(abl'-  ta  crtiin  industries,  and  others  are  under  eonsideratior. 
Th-s'  orders  are  being  supplemented  and  explained  by  pamphlets  givirg 
detii'ed  advice." 

An  abstract  of  the  Keiiort  of  the  Klectrieal  Ins])ector  will  he  given  in 
ou'-  next  issue. 
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Thoughts  About  the    Strike. 


(Chairman  of  the  Industri 
Writing  as  late  as  last  Thursday  night,  we  committed  ourselves 
to  the  definite  opinion  that  a  strike  was  impossible,  thus  showing  a 
faith  which  we  shared  with  the  whole  populace  in  both  Mr.  Thomas 
and  the  Government.  Whether  the  blame  for  the  breach  of  faith 
wliich  has  occurred  will  ultimately  lie  with  the  railway  leaders  or 
with  JIhiisters  is  still  to  be  discovered.  The  strike  is,  first  and 
foremost,  a  strike  against  ofKcial  higgling  and  departmental  methods 
generally.  For  six  weary  months  the  men's  executive  has  been 
humbugged  by  Whitehall,  and  the  sudden  decision  to  take  the  plunge 
on  Friday  night  last  was  directly  traceable  to  exasperation  at  these 
methods.  The  official  report  of  the  final  interview  with  the  Prime 
Minister  shows  that  it  was  Sir  Eric  Cieddes  himself  who  applied  the 
.«paik  to  the  higlily  explosive  atmos])here,  and  that  the  spark  took 
the  form  of  an  injudicious  aside  to  the  Prime  Minister. 

Had  the  railway  men  come  out  next  February  with  the  same  case, 
Avith  the  points  of  the  case  the  same  as  they  are  to-day  the  whole 
country  would  have  been  with  them.  Coming  out  as  they  did,  six 
months  before  their  grievances  can  possibly  become  operative,  the 
country  is  .solid  to  a  man  against  them.  As  the  "  Westminster 
(iazctte  "  points  out,  it  is  necessary  in  this  dispute  to  distinguish 
very  carefully  between  the  cause  and  the  methods.  The  cause,  so 
far  as  it  is  understood  to  date,  is  good.  The  methods  are  intolerable, 
iiud  on  this  account  every  good  citizen  is  driven  into  irreconcilable 
hostility  to  the  N.U.  R.  We  hope  that  the  Prime  Blinistei's  ex- 
plosion about  an  anarchist  conspiracy  is  over-stating  the  case.  We 
decline  to  believe,  although  it  is,  unfortunately,  possible  that  we  may 
j)rove  to  be  wrong,  that  the  railway  men  are  the  dupes  of  the 
revolutionaries. 

0))inion  on  industrial  questions  may  be  roughly  divided  into  two 
groups  :  there  are  those  who  hope  and  pray  for  an  ordered  progress, 
V.  Inch  will  result  in  a  steady  uplifting  of  the  rank  and  file  of  Labour 
and  the  creation  of  an  ever  increasing  confidence  between  all  the 
jjavties  to  industry.  There  are  also  those  who  may  be  described  as 
industrial  militarists,  who,  whether  they  confess  it  or  not,  really 
believe  that  the  interests  of  Capital  and  Labour  are  opposed  to  each 
other,  a  creed  which  they  sum  up  in  the  expressive  phrase,  "  Well, 
the  fight  must  come,  and  better  get  it  over."  The  railway  strike 
is  a  triumph  tor  the  latter  party.  It  comprises  both  advanced 
Socialists  and  reactionary  employers.  These  persons,  Avhose  views 
are  as  wide  a])art  as  the  poles,  have  played  each  other's  game  in  the 
last  week,  and  we  have  them,  and  them  alone,  to  thank  for  the 
present  state  of  affairs. 

The  position  is  rendered  both  niteresting  and  impossible  by  the  fact 
that  both  parties  are  represented  in  the  (iovernment.  Mr.  Lloyd 
Cieorge  goes  to  the  City  Temple  and  talks  of  a  new  world,  in  which 
there  will  be  justice  for  labour  ;  the  while  !Sir  Albert  Stanley,  the 
brothers  Geddes  and  Sir  Robert  Home  are  mana=u\Tiiig  « ith  phrases 
in  Whitehall  in  order  to  rob  the  porter  of  eleven  shillings  a  w lek  next 
April.  It  is  quite  impossible  to  nrake  the  two  attitudes  scpiare  with 
one  another,  and  the  railway  men,  realising  this  impossibility,  have 
precipitated  the  present  crisis. 

Tfle  pity  of  it  is  that  by  this  shocking  blunder.  Labour  is  going  to 
lose  much  of  the  progress  that  it  has  made  during  the  last  few  years. 
Tne  war  has  brought  about  a  great  uplifting  of  the  position  of  the 
working  classes,  and  this  strike  is  going  to  undo  that  work.  Whatever 
may  be  the  nominal  result  of  the  strike,it  is  a  blunder  from  the  Labour 
point  of  view  ;  indeed,  if  the  impossible  were  to  happen,  if  Mr. 
Thomas  were  to  win  in  the  present  dispute,  it  would  be  the  most 
expensive  win  that  any  leader  ever  secured.  Tne  uplifting  of  Labour 
has  not  been  a  matter  of  money,  or  wages,  or  other  material  things. 
It  has  been  an  uplifting  in  public  esteem,  air  uplifting  in  public 
sympathy.  Tne  Whitleyites  were  gradually  absorbing  the  nation. 
Men  and  women  of  every  class  were  coming  to  look  upon  Labour 
as  partners  in  iiidusti-y  ;  public  opinion  was  ready  for  the  next  big 
step,  and  now,  thanks  to  Mr.  Thomas  or  Sir  Eric  Geddes,  it  matters 
not  which,  all  that  work  has  been  uudoiu',  and  we  are  back  in  the 
bad  old  times. 

Tne  Government  is  reaping  what  it  has  sown.  The  Prime  Minister 
i?  as  much  responsible  as  anybody  for  the  deliberate  and  definite 
d'.^oeption  of  the  working  jxsople  as  to  the  real  position  Alter  five 
y-mrs  of  destruction  in  a  period  of  iniprc(-cdeutcd  shor  ago,  he  has 
used  language  which  is  very  naturally  interpreted  by  w  rknig  men  as 
meaning  more  of  this  world's  goods  for  themselves.  Ti.c  iacls  are 
that  everybody  must,  for  a  time,  be  contented  wi  h  I'ss  of  this 
world's  goods.  That  is  a  proposii  ion  so  simple  as  to  nci  ti  n.  ajwlogy 
for  its  statement.  Yet  politicians  have,  by  beating  pr  'i  ■  i  vii'.g  and 
similar  silly  drums,  deliberately  fostered  the  opinio.  r.  was 
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his  share.  In  such  a  case  is  it  any  wonder  that  the  workman  gets 
susjiicious  when  he  finds  that  Cabinet  Ministers  are  deliberately 
plotting  to  reduce  his  money  ? 

From  the  point  of  view  of  those  with  wiiom  the  Whitley  Movement 
is  ]X'culiarly  associated — those  whom  \\e  have  dubbed  Whitleyites — 
the  whole  thing  is  the  subject  of  the  keenest  disappointment.  Some 
little  satisfaction  may  be  found  in  the  fact  that  the  Whitlev  Move- 
ment has  so  far  not  touched  the  railway  and  transport  world.  The 
Triple  Alliance,  it  will  be  remembered,  declined  to  be  a  party  to  the 
Industrial  Conference,  and  the  railway  companies  have  always 
declined  to  take  a  hand  in  those  Whitley  Councils  established  in  the 
trades  which  impuiged  on  railway  work.  Whitleyites  may,  there- 
fore, say,  for  what  it  is  worth,  that  their  movement  has  not  even  been 
considered  by  the  parties  so  far  involved  in  the  present  dispute. 

The  danger  is,  however,  that  the  strike  may  spread,  and  no  man 
can  say  what  may  happen  by  the  time  these  lines  appear  in  print. 
At  the  moment  of  writing,  speculation  hangs  on  the  \-iew  which 
Labour  generally  may  take  with  regard  to  the  rights  and  wrongs  of 
the  case.  The  members  of  other  unions  are  being  vigorously 
canvassed  by  their  forward  members,  who  hope  to  press  them  into 
it.  One  circular  w  hich  is  before  us  as  we  write,  addressed  to  the  men 
in  a  producing  trade  whose  connection  w  ith  the  railway  work  is  the 
remotest,  says  :  "  The  above  fight  is  our  fight.  The  Government 
and  the  class  from  which  it  is  drawn  are  admittedly  determined  to 
defeat  the  N.U.R.  We  are  convinced  that  if  the  X.U.R.  is  defeated, 
the  other  unions  will  lie  defeated  m  turn. "  This  shows  the  dangerous 
view,  and  if  trade  unionists  can  be  persuaded  in  sufficient  numbers 
to  acccjjt  it,  then  we  may  expect  to  see  sympathetic  strikes  in  all 
directions.  Li  that  event  the  "  fight  to  a  finish  "'  fraternity  would 
rub  the'ir  hands  with  delight.  The  industrial  militarists  would  have 
won,  the  State  would  be  bound  by  all  the  rules  to  accept  the  challenge, 
and  the  new  world,  of  w  hich  Mi'.  Lloyd  George  talks  so  glibly,  would 
be  a  very  poor  edition  of  the  Mid-Victorian  era. 

There  is,  of  course,  an  end  for  the  time  of  all  progress  in  the  matter 
of  reconstruction.  The  much-advertised  economy  campaign 
collapses  at  a  stroke,  and,  instead  of  Government  expenditure  going 
down,  it  takes  a  sudden  bound  upward.  Tne  announcement  with 
regard  to  out  of  work  pay  for  all  those  affected  by  the  strike  may  be 
good  politics,  but  it  is  thoroughly  bad  business.  Tne  fight  with  the 
railwaymen  promises  to  cost  as  much  per  day  as  the  fight  with  the 
Germans.  Meantime,  food  control  and  every  other  control  runs 
along  merrily  with  an  added  excuse  for  activity.  Tne  chances  of 
industrial  revival  are  further  removed  than  ever.  Exix>rtation  is 
practically  stopped,  the  exchanges  everj-where  have  moved  further 
against  us,  and  six  months"  work  has  been  ruined  in  a  week.  The 
nation  will  have  a  long  reckoning  with  the  railwaymen. 

It  would  be  short-sighted  to  overlook  the  world-w ide  eft'ect  of  this 
disastrous  stoppage.  Strikes,  riots,  and  revolution  are  the  order 
of  the  day  the  world  over.  Peoples  who  are  not  so  practised  in 
self-control  as*  ourselves  have  beeir  to  some  extent  restrained  m 
their  mclination  for  excesses  b_,  the  glorious  example  of  the  British, 
who,  until  last  Friday,  had  avoided  any  serious  form  of  trouble. 
To-day  every  enemy  of  society  anywhere,  every  agent  of  the  forces 
of  disorder,  can  draw  advantage  from  the  example  of  the  English 
railwaymen.  While  we  in  this  country  are  practicrlly  free  from  any 
risk  of  the  use  of  violence,  the  death  roll  among  less  phlegmatic 
pojiulations  will  be  increased  as  a  direct  result  of  the  railway  strike. 

i.,ord  Salisbury  used  to  say  that  in  order  to  iniderstand  foreign 
politics  it  was  necessary  to  have  a  big  map.  A  rule  of  a  similar 
kind  might  well  be  adopted  which  would  lay  it  down  that  before 
forming  opuiion  on  a  jioliticrl  question  it  is  always  wise  to  consult 
a  foreigner.  It  is  surprising  how  useful  it  is  to  get  a  foreign  ophiion 
on  a  domestic  question.  One's  mind  is  apt  to  l>e  warpeil  or  over- 
loaded w  ith  the  details  of  a  political  dispute,  with  the  result  that  the 
main  issues  are  likely  to  become  less  distuict.  Following  this  rule, 
we  sought  a  conversation  with  a  well-informed  .\mericaii.  and.  as 
usual,  we  were  irot  disapj)ointed  in  the  new  light  w  hich  we  secured. 
The  American  railroads,  like  all  hidustries  in  the  States,  started  out 
with  the  problem  of  high  wages  ;  they  have  never  had  low  wages, 
for  there  has  never  been  a  surplus  of  Labour.  A  fundamental  prob- 
lem in  the  establishment  of  any  industry  in  America  is  how  to  over- 
come the  high  rate  of  rcmmieration  secured  by  Labour.  This  is 
really  the  ex|)lanation  of  the  high  state  of  efficiency  to  which  the 
Americans  have  brought  mechanical  appliances  of  all  kinds.  A 
luuidred  tons  of  coal  are  moved  in  America  as  one  unit.  The 
10-ton  railway  truck  is  unknown,  and  right  throrgh  the  whole  busi- 
ness everything  is  planned  with  a  view  to  efficiency  and  to  labour- 
saving.     Starting  from  this  basis  our  American  friend  argues  that 
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«-e  shall  only  attain  efficiency  in  raihvay  matters  tlin  ugh  high 
wages.  He  very  rightly  despairs  of  improvement  until  it  is  also- 
lutely  essential,  and  high  wages  provide  the  nccessi  y. 

The  immediate  concern  is  how  to  get  out  cf  the  presei  t  mc;  s. 
People  who  talk  about  a  tight  to  a  finish  are  simply  l.e;  ding  the 
countn-  to  red  revolution.  There  must,  of  coi.i-se,  be  a  detii  ite 
victorj-  for  the  Government  on  the  strike  issue,  which  is  scmet!  ing 
different  from  the  wage  issue  ;  some  sort  of  a  confession  mi  st  be 
secured  from  the  strike  leaders  which  will  render  a  rojetiticn  of 
their  petulant  action  imixxssible.  On  the  other  fide,  some  Avay 
must  be  found  of  giving  to  Labour  generally  the  firm  assurance  that 
the  Government  is  no  party  to  a  con.spiracy  to  reduce  wages.  We 
shall  never  get  the  new  world  through  lower  wages,  and  we  had 
far  better  make  up  our  minds  to  maintain  rates  and  concentrate  en 
efficiency.  If  our  industrial  magnates  would  all  fellow  their  best 
instincts  and  be  led  by  those  among  them  who  ha\e  some  real 
jxjwers  of  imagination,  they  would  put  all  their  thoughts  into  machi- 
nery, equipment  and  other  efificier.cy  problems,  and  dismiss  frcm 
their  mincls  the  hankering  after  protection  and  lew  wages,  which, 
to  come  right  down  to  the  bottom,  is  the  roct  cause  of  the  presnit 
difficulty. 

The  Prime  Minister  should  call  a  halt  in  the  present  methods  and 
should  find  some  simple  way  of  engendering  confidence.  Confidenc  e 
is  the  essence  of  the  matter.  A  chat  with  any  sound  trade  unionist 
at  the  present  moment  will  disclose  the  fact  that  the  men  have  no 
confidence.  They  suspect  a  trick,  they  fear  an  attempt  to  rob  them 
of  their  hard-earned  position.  If  the  Prime  Minister  were  to  i^.si^t 
upon  the  dropping  of  all  the  minute  mathematical  manipulations 
and  complicated  arguments  about  percentages,  which  are  the  stock- 
in-trade  of  our  officials,  and  \\  hich  only  lend  colour  to  the  svgges^ticn 
that  there  is  a  "dodge  "'  to  get  wages  do\vn,  and  substitute  lor  all 
these  things  some  simple  fonnulic  capable  of  general  understanding. 
the  atmosphere  would  alter  in  a  moment.  .Simile  formulae  should 
not  be  incapable  of  invention,  but  they  must  be  really  simple  ;  they 
must  not  be  drafted  by  dialectical  hair-splitters.  What  should  be 
the  difficulty  about  an  understanding,  backed  up,  if  necessary,  iiy 
an  official  order,  that  right  throughout  the  whole  realm  of  mdustiy 
and  employment  a  full  month's  notice  must  be  given  of  any  proposed 
alteration  in  wage  rates  ?  For  our  part  we  would  not  object  to  a 
period  of  three  months'  notice.  It  may  even  be  possible  to  provide 
that  no  reduction  in  anybody's  rate  could  be  made  except  with  the 
authority  of  the  Court  of  Arbitration.  The  advantage  of  such  an 
aiTangement  would  be  immediate  ;  eve  rye  ne  would  know  where 
he  stood.  The  workers  want  security  ;  sucli  an  announcement 
would  give  it  to  them.  Tnings  would  be  stabilised  for  a  time,  and 
there  would  be  an  armistice,  or  a  truce,  which  is  all  that  industry 
recjuires  at  this  moment.  The  formula;  would  go  on  to  state  that 
a  strike  notice  brought  this  arragement  to  an  end,  and  each  union 
would  then  know  that  while  its  present  money  was  secure  a  strike 
would  bring  them  face  to  face  with  the  possibility  of  a  wage  re- 
duction. 


Correspondence. 


Electrical  Manufacturers*  Scholar- 
ships. 

The  Westinghouso  Electric  &  Mlg.  Coni))any,  of  Pittsburgh,  have 
recently  established  four  annual  war  memorial  scholarshi})S  of  S2CC'  cacli. 
These  have  bcpp  awarded  as  the  result  of  eomjietitive  examinations.  Tlip 
awards  have  been  awarded  to  the  following  :  Herbert  S.  Pahr<n,  cni- 
ployeel  as  order  clerk  in  the  Cincinnati  office  of  the  Wcstinghoiue  (  om- 
pany,  and  a  graihiate  of  the  Hughes  High  School,  who  has  selected  a 
technical  enginefring  course  at  the  University  of  Wisconsin.  Arthur 
-Marthens  b<'pan  wrjrk  as  a  messenger  boy  before  completing  his  studies 
in  the  Turtle  Creek  Schools.  Mr.  Marthens,  while  working  in  the  cost 
,  rlcpartment,  prepared  himself  in  a  tcchnieil  night  school  to  enter  college, 
and  has  chos-'-n  a  course  of  electrical  cngineerirg  at  the  Carnegie  Institute 
of  Tcchnolfjgy.  Paul  ().  I.,angguth,  employed  as  dr  ftsman  in  the 
engineering  departmmt,  has  select  d  an  electrical  engineering  couit-c 
as  the  University  of  P'ttsburgh.  Andrew  P.  Lesniak,  employed  in  the 
production  department,  has  S'lected  a  course  in  mechanical  engineering 
at  the  University  of  Pittsburgh. 

Two  classes  of  scholarship  arc  pretvided- — viz.,  («)  for  sons  of  employees 
of  the  company  or  its  snbsidiarie'S  who  have  be-en  employed  for  five  years 
or  longer.  (6)  For  employees  who  have  Ix'cn  continuously  employed  for 
at  least  two  years,  anel  who  shall  not  on  Sept.  1  have  exceeded  the  age 
of  23.  Xot  more  than  two  class  (6)  scholarships  will  be  awarded  in  any 
year.  Each  scholarship  carries  with  it  an  annual  iiayment  of  S'lOt)  for 
a  period  not  to  exce-:?d  four  years,  the  paymint  to  be  a]))ilicd  te)W8rd  an 
engineering  education  in  any  technical  school  or  college  selected  by  the 
successful  candie'ate  with  the  approval  oi  the  Scholarship  Committee. 
The  scholarships  have  been  estiblished  as  a  memorial  to  those  employees 
of  the  comnany  and  its  subsidiarie-.s  who  entered  the  service  of  their 
country  during  the  war.  Four  awards  will  he  maele  each  vear,  so  that 
after  three  years  this  company  wi  1  be  maintaining  16  of  these  scho  ar- 
ships  in  the  best  technical  schools  of  the  United  States. 


CONSUMERS'  SUBSTATIONS. 

TO   THE   EDITOR   OF   THE   ELECTRICIAN. 

Sir  :  In  your  i.ssiie  of  August  1.5,  1919,  I  note  your 
editorial  on  the  subject  "  Industrial  Con.sumers"  Substations.'' 
You  speak  particularly  oi  the  progress  made  in  this  line  in 
America  and  draw  attention  to  the  iieces.sity  of  providing  for 
heat  dissipation. 

This  subject  has  already  received  very  careful  consideration. 
The  guiding  thought  in  all  .such  installations  is  Safetij  First. 
After  that  follow  reliabiUlii  aiul  econonuj.  Provision  for  heat 
dissipation  is  prominent  under  each  of  these  heads  and  has 
theretore  received  the  closest  .study.  It  is  taken  care  of, 
where  possible,  by  the  installation  of  the  transformers  out 
ehjors,  jjlacing  indoors  such  as  is  necessary  of  the  switch'ng 
equipment,  control  apparatus  and  meters.  Arrangements 
are  standardised  as  far  as  possible,  bat  varying  conditions 
still  call  tor  manv  different  arrangements.  Sometimes  the 
control  apparatus  is  placed  in  existing  buildings  and  other 
times  buildings  are  erected  for  housing  it.  Sometimes  the 
tiansformers  are  placed  on  the  ground  and  the  control  appara- 
tus on  a  platform  above,  while  in  other  cases  the  arrangement 
i.=  inverted. 

Where  it  is  not  possible  to  ])lace  tlie  transtormers  outside, 
the  rooms  in  which  they  are  placed  are  well  ventilated, 
arrangements  preferably  being  made  so  that  the  entering  air 
im])inges  immediately  on  the  transformers  and  afterwards 
])asses  out  through  ventilators  in  the  roof.  As  the  size  of 
the  installation  is  increased,  the  natural  draft  can  be  increased 
by  the  use  of  flues  extending  to  a  consielerable  elevation  above 
the  roof.  When  this  is  insufficient,  resort  must  be  had  tcf 
artificial  ventilation.  In  one  particular  case,  the  installation, 
of  six  .500-k.v.a.  units  in  a  basement,  ventilation  was  provided 
by  the  installation  of  ducts  in  the  concrete  floor.  Air  was 
])umped  into  these  ducts  by  two  .\-h.p.  fans.  Flues  extending 
to  the  roof  provided  an  escape  for  the  air.  In  this  particular 
case  better  adapted  space  was  exceedingly  valuable  for  manu- 
facturing purposes  and  the  installation  of  the  transformer.s 
in  this  place  utilised  a  detached  space  which  woulel  otherwise 
have  been  of  very  little  use.  lowered  in.stallation  costs  due  to 
its  central  location  and  thereby  saved  in  losses  far  more 
power  than  is  used  by  the  fan  motors.  It  has  proven  very 
satisfactory,  the  ventilation  being  more  than  sufficient  to 
maintain  the  transformers  below  normal  operating  tem- 
perature. 

I  forward  you  this  information  to  show  that  the  problem 
of  heat  dissipation  has  been  appreciated  in  this  country,  in 
fact  was  appreciated  10  years  ago,  and  careful  progressive 
study  of  this  factor  has  been  contributary  to  the  satisfactory 
installation  and  operation  of  large  industrial  sub-stations 
under  the  diversified  conditions  met  with  in  practice. — 
I  am,  &c.  H.  Goodwin,  Jr. 

Schenectady,  U.S.A.,        Power  it  iMininu  KngineeringDept., 
Sept.  10.  (leiieral  Electric  C'omjjany. 
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I.£].£.  Regulations  for  the  Electrical  Equipment  of 

Ships. 


These  rules,  which  have  ))een  in  process  of  compilation  since 
May  1916,  have  now  been  issued  They  take  the  form  ot  a 
booklet  running  to  77  pages  of  text,  the  pages  being  6J  in.  by 
4  in.  The  price  is  3s.  6d.  in  dark  blue  cloth  covers,  2s.  6d.  in 
American  cloth  and  the  same  price  in  paper  covers.  The  last- 
named  can  be  supplied,  if  desired,  punched  for  insertion  in 
Messrs.   Walker's  loose-leaf  pocket-book,  No.  6-f. 

Our  space  will  not  permit  of  a  comjilete  abstract  and  in 
any  case  it  is  difficult  to  abstract  rules  of  this  kind  ;  but  in 
what  follows  we  give  some  idea  of  the  contents  and  some  of 
the  chief  regulations. 

The  first  subject  considered  is  that  of  generating  jilant,  particulars 
being  given  of  standard  st?am  engines  and  .standard  internal  combustion 
engines.  The  rules  in  this  part  have  reference  to  rating  regulation.^. 
field  regulators,  general  constnietion,  &c. 

Switchboards. 

The  rules  then  deal  with  switchboards  and  kindred  matters.  Materials 
are  dealt  with  generally,  on  ordinary  lines.  If  semi-insulating  materials, 
such  as  marble  or  slate,  are  used,  all  conducting  parts  are  to  be  insulated 
from  the  slate  or  marble  with  mica  or  micanite,  and  the  slab  is  to  be 
similarly  insulated  as  a  whole.  Omnibus  bars  and  ordinary  connecting 
conductors  are  to  be  so  proportioned  that  their  average  temperature  will 
not  rise  more  than  o+T.  above  that  of  the  surrounding  air  and  no  part 
is  t)  rise  more  than  9  deg.  above  the  average.  Schemes  of  colouring 
for  c  inductors  are  specified.  In  regard  to  main  switchgear,  the  require- 
ments are  set  out  in  a  general  way  according  to  the  various  systems 
that  may  be  employed.  Means  are  to  be  provided  for  indicating  the 
stat?  of  insulation  of  the  system  to  earth.  Fuses  are  divided  into  two 
grades,  namely,  for  ordinary  duty  and  heavy  duty.  Ordinary  duty 
fuses  must  protect  the  circuit  without  damage  when  a  current  33  times 
the  fusing  current  flowing  under  the  normal  pressure  of  the  circuit  is 
suddenly  thrown  on.  Hea^'y  duty  fuses  must  protect  a  circuit  when  a 
■cnrivnt  330  times  the  fusing  current  is  thrown  on. 

Conductor.?. 

With  regard  to  conductors,  not  more  than  two  joints  are  to  be  made 
during  manufacture  in  any  one  of  the  individual  wires  forming  1,000  yards 
complete  cable,  and  no  joint  is  to  be  within  12  in.  of  any  other  joint  in 
the  same  ring  and  all  joints  made  or  manufactured  are  to  be  brazed  or 
electrically  welded.  No  cable  is  to  have  a  conductor  of  less  sectional 
area  than  0-001.5  sq.  in.,  except  for  wiring  of  metal  fittings.  The 
sectional  area  of  the  conductor  of  the  cable  for  such  fittings  must  not  be 
less  than  0001  sq.  in.  All  conductors  having  an  effective  sectional  area 
exceeding  00033  sq.  in.  must  be  stranded.  The  drop  in  voltage  allowed 
is  2  volts  plus  3  per  cent,  in  the  case  of  lighting  and  2  volts  plus  5  per 
cent,  in  the  case  of  power. 

The  cable  employed  may  b?  either  vulcanised  rubber  or  paper  insulated. 
The  V.I.R.  cables  may  be  (1)  braided.  (2)  lead  covered,  (3)  lead  covered 
and  armoured  and  (4)  braided  and  armoured.  The  paper  insulated 
eables  may  be  (1)  lead  covered  and  (2)  lead  covered  and  armoured. 
Rules  are  given  in  regard  to  armouring  and  tests  of  dielectric.  A  system 
of  colours  is  specified  for  the  identification  of  cables. 

Flexible  cords  are  to  b^  insulated  with  vulcanised  rubber  and  provided 
with  a  protective  covering  of  (o)  silk  braiding,  (b)  glace  cotton  braiding. 
<c)  hemp,  cotton  or  jute  braiding,  thoroughly  compounded,  {d)  wire 
armouring  comprising  flexible  braiding  or  sjnral  of  galvanised  steel  or 
phosphor  bronze  wire  in  addition  to  the  covering  specified  in  (c),  (e)  hard 
coi',1  braiding  in  addition  to  the  covering  specified  in  (f),  or  {/)  tough 
rubb?r  sheathing  applied  directly  to  the  laid-up  insulated  cores. 

Tlie  ends  of  all  cables  having  a' sectional  area  of  0-007  sq.  in.  and  above 
are  to  be  provided  with  a  soldering  socket.  Cables  may  be  (a)  run  in 
Wood  casing  (any  class  of  cable)  in  dry  situations  or  (i)  may  be  armoured 
cables  and  lead  covered  cables  when  not  run  in  wood  casing,  in  which 
case  they  are  to  be  secured  by  metal  clips  having  smooth  or  rounded 
•edges  ;  the  electrical  resistance  between  any  two  points  of  the  metallic 
envelopivs  of  such  cables  must  then  not  exceed  2  ohms.  Such  clips  are 
to  be  spaced  in  accordance  with  th-  table  t'iven  in  the  Rules.  Armoured 
cables  having  a  sectional  ar.M  .i10l*.")m|.  in.  .ukI  ui.w.irds  may  be  carried 
on  metal  hangers.  If  caM  -  .nv  r\|i  .~.il  tn  rn.rliaiiiial  damage  they  are 
to  b?  protect?d  by  sheet  if.'ii  ]ilatinL' "i' li\  ln'a\v  ijinu'i- screwed  conduit. 
Noelbow.5aret-)  b..  used, and  n-i  l>?ndis  alloweci  having  a  smaller  radivs 
than  2.i  times  the  outsid?  diam-'ter  of  the  conduit.  Cables  in  machinery 
spaces  or  where  inevitably  exposed  to  the  weather  or  to  the  action  of 
sea  water  are  to  be  lead  covered  and  may  b-  armcmn-d  in  addition,  with 
or  without  braiding  over  the  armour.'  Braidid  cables  of  the  same 
polarity  in  wood  casing  may  be  bunched.  .Joints  during  erection  are  to 
■be  made  by  means  of  joint  boxes.  All  cables  passing  through  ducts  or 
watertight  bulkheads  are  to  be  provided  with  deck  tubes  or  water- 
tight glands  as  the  cafe  may  be. 


Eaething. 
Various  rules  are  given  of  the  usual  type  in  regard  to  sub-division 
and  control  of  circuits.  Earthing  connections  are  to  be  of  copper  having 
the  same  sectional  area  as  the  working  conductor,  but  not  less  than 
0003  sq.  in.  for  all  sizes  up  to  0-007  sq.  in.  Above  this  size  a  conductor 
of  not  less  than  0007  .sq.  in.  must  be  provided  for  every  .")0  am))ercs  of 
working  current  or  part  thereof.  Rules  are  given  for  the  prevention 
of  interference  with  magnetic  compasses.  Certain  rules  are  also  given 
in  regard  to  secondary  batteries. 

Fittings. 
In  regard  to  fittings,  rules  are  given  jiroviding  for  ample  passages, 
freedom  from  stress  on  the  conductors,  avoidance  of  dust,  moisture,  &c. 
All  weatherproof  fittings  whether  fixed  or  )«)rtable  are  to  be  so  protected 
as  to  withstand  immersion  under  r,  3  ft.  head  of  water  before  fi.xing. 
After  fixing  they  must  be  capable  of  withstanding  tbe  application  of  a 
stream  of  water  ejected  from  the  open  end  of  an  ordinary  wash  deck 
hose  under  a  head  of  loft,  for  a  period  of  a  quarter  of  a  minute,  the 
outlet  of  the  hose  being  Oft.  away  from  the  fitting.  Open  type  fittings 
are  not  to  be  used  in  spaces  where  inflammable  or  explosive  dust  or  gases 
may  b?  pra.sent,  or  near  combustible  materials.  Weatherproof  portable 
fittings  must  have  all  metal  parts  connected  to  earth  by  means  of  a 
third  conductor  in  the  flexible  cord.  If  this  cord  is  of  metal  armouring, 
the  armouring  may  form  the  earthing  conductor,  provided  it  is  suffici- 
ently connected  at  either  end.  Such  fittings  are  to  have  strong  metal 
guards  in  metiUic  contact  with  the  rest  of  the  uninsulated  metal  in 
these  fittings.  Open  type  portable  fittings  with  metal  frames  must 
have  all  their  m-tal  p^rts,  other  than  the  lamp-holder  or  lamp-holders, 
cinnected  to  earth.  Open  type  portable  fittings  with  non-metal  frames 
n'^ed  not  b?  earthed,  provided  tliat  the  guards  are  not  in,  and  cannot 
come  into,  metallic  contact  with  the  lamp-holder  or  lamp-holders.  .Such 
fittings  are  to  be  made  of  treated  hard  wood,  or  of  some  suitable  com- 
position capable  of  standing  rough  usage  in  service.  Lamp-holders  are 
to  b;  of  the  Giliith  type  for  lamps  consuming  more  than  .3iX>  watts. 
Lxmn-holders  in  open  type  portible  fittings  are  to  l)e  insulated  from 
the  fittings  bv  meins  of  insulating  material.  All  plugs  and  sockets 
having  a  rated  capacity  e.xceeding  5  amperes  are  to  be  provided  with  an 
interlock  switch. 

Motors  and  Other  Appli.^nces. 
Motors  above  J  B.H.P.  must  conform  in  all  respects  with  British 
standardisation  rules  No.  72  of  1917.  Motors  fitted  in  compartments 
in  which  the  temperature  is  liable  to  exceed  120°F.  must  be  either  of 
the  pip?  venti'ated  typ?  connected  by  ventilating  duct;  to  the  spaces  in 
which  the  temp-ratu're  is  not  liable  to  exceed  120^F.  or  of  the  various 
forced  draught  type  connected  to  fans  supplying  air  at  or  below  that 
temperature. 

Switch  parts  and  protective  devices  of  control  gears  must  Iv  so  pro- 
portioned that  th»ir  temperature  shall  not  rise  more  than  .54°F.  ab()ve 
that  of  the  surrounding  air  when  working  with  nonnal  current.  .All  live 
iiirts  must  b-  enclosed  bv  metal  covers  which  are  to  be  clear  of  such 
live  parts  by  not  less  than  J  in.  Those  portions  of  the  cover  in  proximity 
tT  working  contacts  mu.st  be  lined  with  incombustible  insulating  material. 
R'sistinces  must  be  so  proportioned  that  no  accessil>le  jiart  shall  rise 
to  a  higher  temperature  than  13n''F. 

Those  parts  of  heating  and  cooking  appliances  which  have  to  be  handleel 
in  their  operation  mu«t  not  becom->  heatetl  to  a  t-mpcrature  exceeding 
ISO'F.  All  connections  between  elements  and  main  terminals,  unless 
s^lf -supporting  or  rigidly  fixed,  must  be  continuous'y  insulated  with 
porcelain  beads.  All  appliances  for  pressures  exceeding  150  volts. 
whether  jiortable  or  fixed,  must  be  provided  with  a  terminal  or  other 
suitable  means  for  earthing  all  uninsulated  parts.  All  appliances  are 
to  be  protected  bv  a  fuse  on  each  insulated  pole.  They  nmst  be  con- 
trolled as  a  whole" by  a  switch,  which  in  the  ease  of  portable  appliances 
must  be  fitted  on  a'bulkhead.  Every  portable  appliance  must  have  at 
least  one  section  of  the  element  controlled  only  on  the  live  side  of  the 
wall  I'lug  or  other  similar  connection  between  the  flexible  conductor  and 
the  fixed  portion  of  the  circuit.  Non-lumineius  appliances  must  be 
provided  with  a  visual  indication  to  show  that  current  is  pa.ssing  through. 
No  appliance  taking  more \han  l.((  0  watts  is  to  be  portable. 

.Ml  apimratus  for  internal  communications  must  be  constructed  to 
take  the  fidl  jiressure  of  the  source  of  supply,  without  the  interposition 
of  any  external  resistance:  and  if  the  pre.ssure-  of  supply  cxcecels 
2"!  volts,  all  circuits  and  accessories  miist  be  designed  in  all  respects  m 
accordance  with  the  rides  for  lighting  and  power  circuits. 

Some  ndcs  are  given  in  reganl  to  lighting  conductors  and  also  m 
regard  to  wiring  for  oil  ships. 

The  insulation  resistance  before-  putting  an  installation  nito  service 
must  not  be  less  in  megohms  than  10  divided  by  the  number  e^f  lamps 
on  the  circuits,  except  that  the  insulation  resistance  of  any  t=nal  lighting 
sub-circuit  need  not  exceed  1  megohm.  The  insulation  resistanie 
between  the  case  or  framework  in  every  live  part  of  each  inelividual 
ilynamo,  heater  or  other  appliance  complete  must  not  be  le-ss  than 
half  a  megohir. 
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Heating  and  Cooking  Notes. 


T  IE  ■■  Britannia  "  Electr'c  Fire. 
A  new  type  of  electric  heater  which  possesses  no\el  features  has 
been  desigiiei!  and  is  manufactured  by  tlie  ICnglisli  Electric  Com- 
pany. Ltd.     Tlie  element  is  of  the  radiant  type  and  spiral  formation, 
and  is  supported  on  a  series  of  tin-day  fingers  or  bridge  pic<cs.  «  hich 


Fio.   1. — View  OF  2  Kw.   Fire. 

SHOWING  Two  Heaters  and  the 

RoTARV  Switch. 


Fi<!.'  2. — View  of  Heater, 
showing  Curved  Front  and 
Arrangement  ov  Porcelain-;. 


are  fixed  to  a  curved,  brightly-polished  metal  reflector.  The  element 
is,  therefore,  practically  suspended  in  air,  so  that  the  fire  quickly 
attains  a  radiant  temijerature.  The  curved  shape  of  the  reflector, 
and  consequent  curinng  of  the  element,  tends  to  increase  the  radia- 
tion of  heat  in  an  outward  direction,  and  ensures  a  more  efSeient 
distribution  of  heat  than  a  Hat  reflector.  It  is  claimed  that  the 
_  element  has  been  tested  in  regvUar 

use  over  a  period  of  three  years 
and  proved  satisfactory.  \^"e 
should  have  thought  that  the 
weight  of  the  element  when 
suspended  between  fingers  with- 
out supports  would  have  caused 
sagging,  and  consequent  local 
heating,  resulting  in  a  burn-out ; 
but  apparently  this  trouble  has 
not  occurred  during  the  three- 
year  test  period. 

The  eU-ment  and  reflector  are 
mounted  in  a  plain  j)rps8pd-stcpl 
frame,  finished  in  egg-shell  black 
anil  copper  relief.  The  elements 
are  made  in  standard  size  to  con- 
sume 1  kw.,  and  frames  are  made 
to  take  one,  two  and  three  ele- 
m"nts,  thusgivinga  seriesof  three 
siz."sof  fire.  The  internal  wiring  is 
of  heavy  gauge  copper  wire,  neatly 
arranged  ;  but  we  would  draw  the 
makers'  attention  to  the  efficacy 
iif  fi-ih-spine  insulated  beads.  In 
the  2  kw.  and  :!  kw.  fires  the 
wiring  is  so  arranged  that  the 
[.K.h.  rule^  are  complied  witn,  and  one  element  is  switched  on  bv  means 
..f  the  wall  plug  switch,  and  the  other  elements  being  controlled  bv  a 
rotary  switch  mounted  at  th-  br.ttom  of  the  front  of  the  radiator  frame 
The  prices  are  cc-rtiinly  rcasonahle  in  these  dav«  of  high  costs  for  labour 
md  raatenal-f,  l»ing  2.5s.,  m.i.  and  70s.  respx'tively  for  the  1  2  and  S  kw 
Hre.s.  Fle.\ible  cord  is  charg.-d  extra,  and  supplied  in  two  grades— viz 
asbestos-covered  three  core  and  heavy  vulcanised  twin  wire  For 
spares,  the  spirals  and  porcelains  can  be  purcha.scd  separatciv  or  as  a 
complete  element,  credit  being  allowed  for  complete  old  elements  if 
returne<l.  We  notice  that  a  two  years'  guarantee  is  given  in  respect  of 
faulty  miterial  or  workminship  ;  but  the  clause  does  not  make  it  quite 
clear  whether  the  elem-nt  is  guaranteed  to  last  without  failure  for  two 
years.  It  would  surely  l)e  better  |.ractice  for  manufacturers  to  drop 
the  guarantee  pbn  and  ti  supply  a  spare  eh^mcnt  with  every  fire  sold 
The  user  could  then  |)roniptly  replace  a  broken  or  burned  out  element 
without  waiting.  It  mav  b.?  a  c/rtain  satisfaction  to  receive  eventually 
a  free  replicem"nt  of  a  broken  element ;  but,  under  present  conditions 
there  is  often  an  annoying  fKriod  when  the  fire  is  out  of  use  whilst  a  new' 


Fio.  3.-  Type  F.C.  3  kw.  Fire. 


element  is  beipg  obtained.  Elements  have  a  nasty  li  ibit  of  fuliiig  wIj,  i, 
a  cold  spell  of  weather  cccurs. 

It  is  ])leasing  to  notice  that  due  attention  has  been  paid  in  designii  a 
the  frames  and  elements  to  facilitite  packing  and  ease  of  a.sstmbly  nv 
renewal  of  parts.  The  standard  pressed  parts  of  the  frames  will,  when 
the  fires  are  dismantled,  pack  in  together,  thus  economising  packirg 
spaee.  .Similarly,  the  elements  can  be  dismantled  and  a  dozen  packed 
into  quite  a  small  case. 

Instructions  are  sent  out  with  shipments  of  dismantled  fires  carefully 
explaining  the  method  of  assembly.  Illustrations  show  in  Fig.  I  a  2  k\v. 
(ire  with  front  case  removed.  Fig.  2  shows  the  element  as  a  complete 
unit,  whilst  Fig.  3  illustrates  a  3  kw.  fire  completely  assembled.  Everv 
detail,  even  to  rotary  sua])  switches,  is  of  British  nianufaeture. 


Tiie  Rail'^vay  Strike  and  Goal  Supply. 


In  consequence  of  the  railway  strike,  the  Board  oi  Trade  have  made  a 
series  of  Orders  under  the  Defence  of  Realm  Regulations,  with  the  object 
of  !naintaining  the  supply  of  coal  and  fu(  I  for  household  jnirposes,  &c., 
and  we  give  below  an  abstract  of  the  principal  of  these  Orders. 

Under  thet?nns  of  the  Coal  and  Fuel  (Emergencv)  Order,  1919  (dated 
Se])t.  26,  1919),  the  Controller  of  Coal  Mines  (8ir"  Evan  P.  Jones)  has 
declared  a  state  of  emergency  to  exist,  and  consequently  the  following 
jirovisions  of  the  ()rd»r  will  continue  in  force  until  further  notice  : — 

It  shall  not  be  lawful,  without  the  previous  consent  in  writing  of  tf.e 
Local  Fuel  Ovei-seer,  (n)  to  purchase,  obtain  or  acquire,  or  for  a  regis- 
tered coal  merchant  or  licensed  coal  dealer  to  sell,  deliver  or  dispose  of 
more  than  1  cwt.  of  coal  in  any  week  for  consumption  in  any  premifes 
Coming  within  the  scope  of  the  Household  Fuel  and  Lighting  Order,  1 91 9  : 
or  ('))  to  purchase,  obtain  or  acquire  any  coal  for  consumption  in  snli 
liremises  where  the  quantity  of  coal  available  exceeds  10  cwt. 

The  above  provisions  do  not  apply  to  eonl  sold.  sii])])li((I,  delivered  or 
otherwise  disposed  of  for  the  purpose  of  the  tiade  or  ImsincKs  of  dis- 
tributing coal. 

The  Local  Fuel  Overseer  may  direct  that  any  su|)ply  of  gas  or  elec- 
tricity covered  by  the  principal  Order  be  cut  off  where  there  is  rea.son 
to  believe  that  the  supjily  is  being  abused  or  used  in  excess  so  as  to 
prejudice  the  interests  of  the  public. 

Where  the  principal  Order  is  in  conflict  with  this  Order,  this  Oii'er 
shall  prevail,  but  otherwise  the  principal  Order  remains  in  force. 

Infrinsements  of  the  present  Order  are  summary  offences  against  the 
Defence  of  the  Realm  Regulations. 

The  Local  Fuel  Overseer,  who  has  power  to  transfer  registered  cus- 
tomers from  one  coal  merchant  to  another,  may  (with  the  assent  of  tin- 
''nntroller)  take  any  action  necessary  for  the  enforcement  of  the  pro- 
visions of  the  Order,  or  the  Controller  may  take  such  action. 


By  the  Lighting,  Heating  and  Power  (Emergency)  Order.  1919,  dafi  d 
Sept.  2(i,  1919,  the  Board  of  Trade  has  ordered  that  all  lights  of  the 
following  classes  and  descriptions  .shall  be  extinguished  and  such  lights 
sliall  not  be  lighted  at  any  hour  : — 

('()  Sky   signs,   illuminated   facias,   illuminated    advertisements   and 
other  lights  used  outside  or  at  the  entrance  to  any  premises  for  ad\er- 
tisement  or  displny  ;    (/))  lights  used  inside  any  shop  for  advertisemee 
or  display  when  the  shop  is  closed  for  serving  customers. 

The  Order  does  not  apply  to  any  public  street  light  or  any  other  light 
approved  by  the  Chief  Officer  of  Police  as  necessary  in  the  public  interest 


"Witton"  Garsak  Gells. 


The  "  Witton  "'  Car.sak  cell,  manufactund  at  the  (.'eneral  Electric 
carbon  and  battery  works  at  Witton  (near  Binningham).  is  a  Tjcclanelie 
cell  for  which  exceptional  efficiency  is  claimed. 

The  depolarising  material  is  of  fine  grain,  pressed  into  a  solid  block 
iinrler  heavy  pressure,  and  contains  no  resinous  binder.  A  fluted  red 
battery  plate,  so  constructed  as  to  ensure  a  large  surface  of  contact  with 
the  depolariser,  is  forced  into  the  block  at  high  pressure,  and  maintairs 
intimate  contact  with  the  depolarising  material.  The  absence  of  a 
resinous  binder  and  the  large  active  surface  of  the  carbon  red  ensuies 
a  low  internal  resistance.  This  is  further  reduced  by  the  substitution 
of  thin  porous  canvas  sacking,  in  ]ilace  of  porous  china  or  carbon,  as  the 
container  in  which  the  block  is  placed.  To  oi)tain  the  best  results  it  is 
advisable,  though  not  absolutely  necessary,  to  u.se  the  special  curved 
Carsak  zinc  plates.  The  substitution  of  a  "  Witton  "  Carsak  is  stated 
to  result  in  a  gain  of  approximately  0-1.5  ampere-hour  per  penny  of  cost 
and  1.5  amp'-re-hours  per  lb.  of  material.  The  life  of  the  cell  is  claiinrd 
ti)  be  two  to  three  times  that  of  the  ordinary  porous  pot  types,  and  tl..- 
risk  of  breakage  is  small.  The  low  internal  resistance  (stated  to  be  on'y 
one-tenth  that  of  the  corresponding  porous  pot  type)  and  the  large  area 
of  active  dejiolariser  surface,  render  the  cell  specially  useful  for  work  in 
whichhigh  current-density  is  required.  Owing  also  to  the  extra  capacity 
per  lb.,  a  greater  effective  capacity  can  be  shipped  for  a  given  weight. 
The  cell  is  made  in  three  sizes  :  3  pints,  2  pints  and  I  pint,  the  2  jiint  Mze 
being  that  most  generally  required. 
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Baily  Electric  Furnaces. 

Tlie  very  full  and  interesting  programme  which  was  arranged 
in  conneptinn  with  the  visit  of  the  Institute  of  Metals  to  Sheffield, 
in -ludedone  item  of  particular  interest  to  the  centra!  station  enginfer 
and  the  electrical  manufacturer.  Two  cinematograph  exhibitions 
were  given  by  Mr.  Verdon  O.  Ciitts,  of  .Sheffield,  and  showed 
electric  furnaces  in  operation,  melting  non-ferrous  metals  and  alloys, 
annealing  and  heat-treating  steel  and  non-ferrous  products.  These 
were  Baily  furnaces  of  the  United  States,  which  are  being  intro- 
duced on  this  side  of  the  water  by  Mr.  Cutts'  firm.  They  are  of  the 
resistance  typo,  and  therefore  a  power  factor  as  high  as  98  per  cent. 
Tne  load  obtained  is  also  steady  and  is  in  sharp  contrast  with  the 
steel  furnace  of  the  arc  type. 

The  melting  furnaces  are  of  three  disfnct  types,  viz.,  the  pit, 
tilting  and  tapping  types,  and  range  in  size  from  40  kw.  up  to 
1,000  kw-.  A  brief  description  of  a  typical  round  pattern  tilting 
furnace,  which  figured  largely  in  Mr.  Cutts'  pictures,  will  serve  to 
illustrate  the  essential  features  of  design  and  construction.  The 
furnace  is  provided  with  specially  wound  transfonners  of  105  kw, 
capacity.  It  consists  essentially  of  a  7  ft.  diameter  steel  shell, 
mounted  on  trunnions  and  brackets  for  tilting.  The  shell  is  suitably 
lined  with  refractories,  the  hearth  being  located  at  the  bottom  of  the 
furnace  and  bowl  shaped.  The  domed  roof  is  suitably  encased^  and 
capable  of  being  raised  and  lowered  by  one  hand  wheel.  Kiselguhr 
is  used  between  the  casing  and  the  lining  as  a  heat  insulator,  and  the 
roof  framework  is  provided  with  a  circular  fin  which  dips  into  a  sand 
seal.  Over  the  furnace  hearth  is  situated  an  annular  trough  of 
carborundum  firesand  which  contains  the  resister  material.  Fixed 
electrodes  enter  this  trough  at  two  points  diametrically  opposite. 
These  serve  to  make  the  permanent  electrical  connection  to  the 
resister  bed.  A  charg'ng  and  working  door  of  the  plug  type  is  pro- 
vided, and  this  constitutes  the  only  opening  to  the  furnace,  the 
pouring  spout  being  located  immediately  below.  The  furnace  can 
be  poured  without  opening  the  door.  A  ribbed  cast-iron  plate, 
hung  from  a  counter-weighted  lever  enables  the  doorway  of  the 
furnace  to  be  partially  closed  when  the  swing  plug  door  is  opened 
for  the  purpose  of  working  the  hearth.  This  shields  the  operator 
from  the  intense  heat  of  the  furnace,  and  decieases  the  Iofs  of  heat. 

Tne  necessary  heat  is  generated  by  the  resistance  of  the  car- 
bonaceous material  in  the  trough  to  the  passage  of  the  electric 
current.  Special  transformers  havi»g  their  primary  side  suitably 
wound  for  the  electric  supply  available  form  an  integral  part  of  the 
installation.  The}-  are  prov  ded  on  the  secondary  side  with  a  number 
of  different  voltage  taps.  This  arrangement  in  conjunction  w-ith  a 
selective  oil-break  .'Jwitch  of  special  design  gives  a  fine  degree  of 
control. 

Tne  heat  generated  in  the  resister  trough  is  transmitted  to  the 
hearth  by  direct  radiation  and  indirectly  from  the  arched  roof.  Tie 
direct  radia'ion  from  the  lower  part  of  the  trough  is  obtained  by 
mounting  the  trough  on  piers,  this  leaving  a  considerable  area  of 
the  trough  bottom  exposed  to  the  hearth.  It  is  interesting  to  note 
that  this  heating  element  has  a  radiating  surface  of  over  40  sq.  ft. 

It  will  be  obvious  that  a  furnace  so  designed  must  necessarily  be 
rather  large  compared  with  its  output.  That  described  above  has 
a  norma!  hearth  capacity  of  1.5  cwt.,  and  a  melting  rate  of  approxi- 
mately 6  cwt.  per  hour.  In  proof  of  its  flexiljility  as  a  unit,  Mr. 
Catts  is  able  to  cite  instances  of  its  commercial  use  with  charg's 
ranging  from  3  cwt.  to  over  30  cwt.,  and  under  favourable  conditions 
the  melting  rate  is  considerably  incrca:  ed.  It  is  further  evident  that 
a  furnace  of  this  typo  must  l;e  somewhat  sluggish  in  operation,  and 
it  is  conceivable  that  this  may  be  r  garded  as  a  disadvantage.  It 
is,  however,  this  feature  which  renders  tl-.e  furnace  susceptible  to 
v^ry  precise  temperature  control,  whidi  is  a  most  desirable  quality 
fo  •  non-ferrous  work. 

The  reduction  of  metal  losses  in  me!  ing  is  of  considerable  im- 
portance. Melting  records  of  numerous  electiic  furnaces  in  regular 
commercial  operation  melting  yellow  brai?s  scrap  show  a  total  loss 
of  less  than  1  per  cen*.  Tnese  records  ar.^  taken  over  considerable 
por-ods  ar.d  under  normal  shop  condilior.s.  This  not  only  makes 
for  the  cor.servation  of  metal  and  the  elimina'ion  of  wai^t?,  but  also 
minimises  the  danger  of  occupaiional  disease  due  to  the  em  s^ion  of 
zinc  fumes  from  the  furnace.  It  will  therefore  be  evident  that  the 
furnace  is  paiticularly  suitable  for  melUng  bronze,  brass,  alumin  urn, 
zinc,  anli-fiicuon  alloys,  &c.,  and  ep]ie(;ially  those  metals  whiih 
r  ^adily  oxidise  and  vt  latilse. 

Tne  electrodes,  being  embcdt'cd  in  the  iMrnai-c  walls  and  resister 
b-^d,  are  (ixturei*  and  inaccessible  to  the  atmos]>hero.  Consequently, 
there  is  practically  no  erosion  or  electrode  consiimpt'on.  inci- 
dentally, tliey  require  no  adjustment  which  makes  for  simplicity 
of  operation.  Tne  energy  consumption  with  this  size  of  furnace  is 
stated  to  vary  between  SOO  kw.  and  3."iO  kw.-h)urs  per  ton  of  yellow 
I  rass  scrap  molted.  i. , 


Tne  tapping  ty|)c  of  furnace  is  rectangular  in  shape  anri  Htteel  with 
two  or  more  straight  resistor  elements.  Tne  larger  sizes  have  motor- 
operated  eloors  with  an  electrically-0|)erated  charg'ng  device.  Two 
typical  examples  maj'  be  mentioned.  The  first  is  a  funiace  of  .500  kw. 
capae-ity  which  has  a  hearth  capacity  o.'  .'J  tons  of  aluminium.  This 
same  furnace  has  a  capacity  of  9  tons  of  brass  anet  a  moiling  rate  of 
2  tons  per  hour,  when  supplied  with  600  kw.  transfonners,  The 
seconel  is  a  1,000  kw.  furnace  having  a  capacity  of  2tlO  tons  of  zinc 
])er  elay,  with  an  average  current  e-onsumption  of  74  kw.-hours  per 
ton.     In  this  instance  the  metal  dross  amounts  to  2-4.'5  per  cent. 

The  melting  furnaces  described  were  developed  as  the  result  of 
experience  with  furnaces  installeel  for  heating  without  melting  for 
such  operations  as  annealing,  heat  treatment,  &c.  These  heating 
furnaces  are  exactly  similar  in  type  to  those  used  for  brass  melting. 
They  are  usually  rectangular  in  sliape  with  arched  roof  and  straight 
rt^sister  elements  running  along  each  side  of  the  interior  of  the  fumacs 
over  the  hearth.  The  precision  with  which  the  furnace  tcmpe-rature 
and  atmosphere  are  controlled  enables  a  steel  or  other  product  to  be 
subjecteel  to  the  exact  heat  treatment  spccifieel  by  the  laboratory. 
Where  there  is  an  appreciable  amount  of  repetition  work,  or  work 
of  approximately  the  same  bulk  for  similar  treatment,  automatic 
furnaces  are  employed.  In  such  cases  the  only  manual  labour 
reepiired  is  to  place  the  castirgs,  foig  rgs,  or  other  pieces,  on  to  the 
charg  ng  platfonn  of  the  furnace.  All  subsequent  operations,  in- 
cluding the  actual  charg'ng,  heating,  quenching  anel  passage  through 
the  drawing  furnace,  are  controlled  by  means  of  pyrometers  or  a 
time-element  device.  Thus  the  human  element  i.s  completely 
eliminated  and  the  furnaces  are  renelcreel  practically  fool-proof. 
Tne  installation  thus  partakes  more  of  the  nature  of  a  heat-treating 
machine  than  that  of  a  furnace  only,  and  a  machine-like  precision 
is  rendered  possible.  One  such  installation  used  for  heat  treating 
forg  ngs  consists  of  a  hardening  furnace  provided  with  Ci  0  kw.  ard 
a  drawing  furnace  of  300  kw.  capacity,  with  quenching  tank  situated 
between  the  discharge  end  of  the  first  furnace  and  the  charg  ng  er.d 
of  the  second  furnace.  The  cycle  of  operations  may  be  described 
briefly  as  follows  :  When  the  piece  or  pieces  nearest  to  the  discbarge 
end  of  the  hardening  furnace  have  reaohed  a  pre-determincd  tem- 
perature, thermocouples  operate  automatic  gear  through  relays, 
and  the  doors  of  the  first  furnace  are  opened.  The  electrically- 
r.perated  pusher  places  the  cold  pieces  for  treatment  into  this  furnace, 
ther.^by  ejecting  those  at  the  discharge  end  which  have  attained  to 
the  desired  temperature.  Tnese  are  received  by  a  hydraulically- 
operated  manipulator  which  places  them  into  the  quenching  medium, 
at  the  same  time  closing  the  motor-operated  doors.  The  time  taken 
in  quenching  is  governed  by  a  time  relay.  The  manipulator  then 
withdraws  the  material  from  the  quenching  tank  and  places  it  in 
front  of  the  charging  door  of  the  drawing  furnace.  In  doing  so,  the 
doors  of  this  furnace  arc  opened,  and  immediately  the  material  is 
pushed  into  the  furnace,  the  completely  heat-treated  pieces  being 
ejected  at  the  discharge  c>nd  and  the  eloors  closed. 
•  Other  automatic  funiaees  have  been  constnietcd  ''or  tire  heat 
tri^atment  of  steel  balls  for  bear  ngs,  small  finished  machined  aero- 
plane parts,  cast  steel  anchor  cha'ns,  draw-bar  knuckles  and  a 
variety  of  other  work. 

Por  work  requiring  very  gradual  heating  and  cooling,  and  where 
large  output  is  essential,  the  installation  is  of  the  car  typo,  with 
preheating  chambers  and  hood  for  slow  e-ooling.  One  such  installa- 
tion which  is  used  for  the  annealing  of  sheets,  steiM  strip,  .^-c,  is  over 
200  ft.  long.  Two  lines  of  cars  are  provided,  each  travelling  in 
opposite  ehreetions.  Tne  cold  mater'al.  as  it  entei-s,  is  prc-heated 
by  the  hot  material  aj»|)roaehing  the  discharge  end  of  the  track. 
Tnis  mal<es  for  e<'onomy  of  operation  to  a  very-  marked  degree.  It 
has  a  capacity  of  l.")0  tcnis  per  clay,  am!  operates  at  temperatures  up 
to  1.4(IO"r. 

One  interesting  fact  mentioned  by  Mr.  Cutts  is  that  the  ability  to 
g  ve  the  priHisc  heat  treatment  which  the>se  furnaces  irnder  jiossible, 
has  enabled  one  linn  to  use  plain  carbon  stci>l  wheiv  tl;e>y  previously 
foiniel  it  ue'cessiir\  to  use  special  alloy  steels. 

Rust-proof    Coatings   for    Iron    and    Steel.— -V  circular 

issued  I'v  the  Bureau  of  Standards  (Washiii-ton)  eloscrihe.s  a 
variety  of  niotjiliic  e-oatiniis  whicli  ;ire>  intondeel  to  jiroteet 
ire'>n  anel  stool  from  ru.st.  Zinc  aii]u'ars  tei  bo  the  metal  mo.st 
fnvotiriHl  in  tbi.s  re'spoct,  partly  boe-^iise'  of  its  oloe'trev)K\sitive 
properties  and  also  because  e>f  its  freeNloni  from  toxic  cuects — 
an  im])ortaiit  consideration  in  the  case  of  such  articles  as  food- 
oontiviners,  &c.  Variotis  m(>thods  of  te>sting  ccite^l  materials 
Kro  (liscussed  and  |)refereiice  i.s  givoii  to  tlic  '"  salt  .sii)ray 
method,  accoixling  to  which  the  article  coati^d  i.s  cxpostHl  to  a 
tiro  mist  of  saturated  salt  .solution  and  the  lenigth  of  time 
noce'ssarv  to  cause  covie>sion  noted. 
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Patent   Record. 


SPECLFICATIONS  PUBLISHED. 

The  /oHoming  abstract  from  some  ot  the  specifications  recently  published  have  been 
specially  compiled  by  Messrs.  Mewburn,  Ellis  &  Co..  Chartered  Patent  Agents, 
70  and  72.  Chancery-lane,  London.  W.C. 

Whenever  the  date  applied  for  differs  from  the  date  on  which  the  application  was  lodged 
ot  the  Patent  Office  the  former  is  given  in  brackets  after  the  title, 
1919  Specifications. 
130,924  Bddell  &  Williams.     Locking  apparatus  for  locking  electric  light  g'ow  lamps  to 

holders.    (12;3  19.) 
130.933  Heyworth.    Means  for  readjusting  the  timing  of  the  spark  of  a  magneto- 
electric  machine.    (7  4,19.) 
130,936  Hartvann.     Rectifiers  for  alternating  electric  currents.     (14/11/18.) 
130,942  Scintilla  Firm  of.     (Hijh-voltage  current  distributing  apparatus  for  electric 
ignition  apparatus  of  internal<ombustion  engines.     (18/9/18.) 

131.035  Leyland  Motors  &  Thomas.  Electric  starting  and  ignition  of  aeroplane 
engines  and  the  like.    (10  9  17.) 

131,018  Beauvais.     High-frequency  electric  installations.     (14-12  17.) 

131.026  Thompson  &  British  Westinghouse  Electric  &  Mfg.  Co.  Electrical  trans- 
formers.   (25  3  18.) 

131.023  Grylls  &  Heape.     Electric  arc  lamps.     (27;3, 18. ) 

131,030  Spersy.  Feeding  and  rotating  means  for  electrodes  of  searchlights  and  the  like. 
(27  3  17.) 

131,034  Brillouin.  Telephone  installations,  particularly  for  wireless  telegraohy 
(8  10/17.) 

131,055  Brillouin.  Telephone  installations,  particularly  for  wireless  telegraphy. 
(8  10'17.) 

131.036  L^TOUR.  Audion  or  lamp  relay  or  amplifying  apparatus  for  use  in  telephony. 
(IS  4  16.     Divided  application  on  5.363  17.) 

131,057  MuLLARO.     Electrical  resistr.nces.     (6;'4;18.) 

131,061  Fleming.     Electric  furnaces.    (9  4/18.) 

131,055  Turner.     Electrical  signalHng  apparatus.     (12/4  13.) 

131.076  Ledanois.     Sparking  plugs  for  explosion  motors.     (23/4'18.) 

131,092  Latour.     Audion  or  lamp  relay  or  amplifying  apparatus.     (30/4/17.     Addition 

tc  5,363  17.1 
131,106  Western  Electric  Co.     (Western  Electric  Co. )    Electric  selectors,  particularly 

for  automatic  telephone  systems.     (3,7  18.1 
131,113  Robinson  &  Chamney.     Telephone  repeater  systems.     (177  18.) 
131,144  Robinson  &CHAMNEY.     Telephone  repeater  systems.     (17,7/18.) 

131.116  Macintosh.     Direct-current  starting  switches  for  electric  motors.     (31,7  18.1 

131.117  TunoR  Accumulator  Co.  &  Spencer.     Secondary  electric  batteries  or  accumu 

Istors.     (2  8  18.1 
131,129  Railing.  Farthing  &WINSTANLEY.     Electrical  heating  apparatus.    (12;'8,18.' 
131,131  Armstrong,  Whitworth  &  Co.,  Chicken   &  Thain.     Electrical  signalling 

apparatus.     (12  3  18.) 

131.135  CkJLLiE.  Means  for  making  temporary  connections  with  electric  supply  cables 
(13  3  18.) 

131.136  Wilkinson  &  Fearnley.  Current  c3lle:tors  for  electrically-propelled  vehicles 
(133,18.) 

131,156  O'Leary.     Electrical  motors.     (16'3/18.\1 

131,162  Noston  &Robin<,on.     Electrical  fuse  distribution  box.     (21,.'8/18.) 

131,166  Bloxam.  (Russische  Akt.  Ges.  L.  M.  Ericsson  &  Cj.)  Method  and  means  for 
operating  distant  devices  by  means  of  electromagnetic  waves.     (21/8  18.  i 

123,972  RiDONi  &  Soc.  Talco  E.  Grafiti  Val  Chisone.  Manufacture  of  natural  graphite 
electrodes.    (6 '3  18. ) 

131,180  Stelu  Electrical  apparatus  for  detecting  or  indicating  the  presence  of  high- 
tension  or  extra  high-tension  sparks  or  discharges.     (31  6  18.) 

131,185  Lo-Thermo  Patents.  Ltd..  Longbottom  &  Greenh\lgh.  Dynamo-electric 
machinery.     (10.9  18.) 

131,191  Bonella&Damey.     Electrical  switch.     (16/9  13.) 

131,204  Fletcher  &  British  Westinghouse  Electric  &  Mfg.  Co.  Alternating- 
current  dynamo-electric  machines.     (17  10  18,i 

131,230  Electric  lamo-holders.     (10,119.     Patent  of  addition  not  granted.) 

131,239  Callegaris.     Electric  s«/itches.     (172  19.) 

131,249  Glatz.     Electric  fuse  plugs.     (21/3/19.) 

331,258  Williams  &  WiLLi.AMS.    Thermj-telephonic  receivers.     13  5/19.) 

APPLICATIONS  KOR  P.ATENTS. 

Note. — Names  within  parentheses  are  tho'ie  of  communicators  of  ini/entions, 
August  20.   1919. 
20.442  Birket  Sl  Parker.     Gravity  controlled  mercury  contact  maker. 
20,460  Siemens.  Collyer  &  Petithory.     Selective  devices  for  autcmatic  telephone 

systems. 
20,478  Clarekont  &  Scholer.    Securing  electric  cables  to  walls.  &c. 
20,491  Schlesinger.     Incandescent  lamps. 

20.505  Thornton.    Switches. 

20.506  Ross,  Courtney  &  Co.  &  Fuller.     Electric  couplings. 

August  21,  1919. 
'20,513  Gar->ner.     Electrical  indicators  for  railways.  &c. 
20,518  Imbery.     Electric  furnaces  for  heating  rivets.  &c. 
20,531  Automatic  Telephone  Mfg.  Co.  &  Flynn.    Alternating-current  relay. 
20,535  Simplex  Conduits,  Ltd..  Waterhouse  Sl  McLaughlin.     Fuses. 
20,540  Western  Electric  Co.    Signalling  systems. 
20,542  Daolish,  Lorkin  &  Saift.    Electrode  holders. 
20,544  Cooper.    Dynamos.  « 

20,580  Perot.    Remote  control  switch. 
20,601  Abbot,  Turner  &  C'..     Resistance  units. 

August  22,  1919. 
20,605  Barry.    Obtaining  current  of  two  periodicities  from  one  generating  unit. 

20.627  Automatic  Telephone  Mfg.  Cc.  &  Hudd.     Relays. 

20.628  Automatic  Telephone  Mfg.  Cx)..   Harrison  &  Smith.    Telegraph   printing 

systems. 
20,635  Byrne.     Locking  device  for  electrical  mechanism, 

20.644  Shanks  &  Walker.    Magneto-electric  devices  for  operating  clutches,  &c. 

20.645  S4ANKS&  Walker.     Magnetically  operatec!  friction  clutch. 
20,622  B.T.-H.  Co.    (Cie  France,  Thomson-Houston.)     Electric  hoisting  or  winding 

apparatus. 
20,669  M.L.  Magneto  Synd.  Ji  Watson.     Electric  ignition  apparatus, 

20.687  Ernier.     Electric  furnaces. 

20.688  Smalley.     Electric  ovens. 

August  23,  1919. 
20,722  Hayes.     Automatic  electrfc  water  heater. 

20,739  Bea'jcourt.     Electric  hooters.  , 

20.760  Western  Electric  Co,  &  Deakin.  Senderlcss  automatic  telephone  s.itellite 
systems. 

20.775  RuNBAKEN.    Current  distributors  of  ignition  systems,  &c. 

20.776  RuNBAKEH.     Magnetos. 

20.790  Haslam  A  Stratton.     Miners'  e'cctric  safety  lamps, 

20.791  Haslam.  Stretton  &  Joi:es.     Miners' electricsafety  lamps. 

August  25,  1919. 

20,803  B-:ll!5.     R'.ils  for  railways,  tramways.  &c. 

20,820  Eastern  Telegraph  Ci..  Fraser.  Smith  &  Wood.     Receiving  perforators. 

20,830  G!:gsbv.     Extensible  electric  lamps  for  vehicles. 

20,877  V^N  1EN  WziD,  Electric  lighting  apparatus  far  cycles,  &c.  (19  3/18,  Switzer- 
land.) 

20,833  Naamlooje  Vehootsghap  Philips  CL03lLAM?ENF^BRlEKEN  &  Lely.  Incan- 
descent lamps. 

20,835  Krone.     Electric  alarm  or  door  security  devices. 


Gommerclal  Topics. 

■ 

Electrical  Supplies  for  Holland. 

It  i-i  ivp  ,rt.-,l  that  tlicre  is  a  wide  lield  in  the  electrical  industry  in 
Holland  for  exporters  of  electrical  material,  especially  for  electric  motoi-s, 
electric  lighting  plant  and  apparatus.  The  market  for  optical  instni- 
luents  and  jjhotographic  apparatus  has  also  enormously  increa.sed  of 
late  years.  B'fore  the  war  the  demand  for  these  things  was  almost 
exclusively  met  by  imports  from  Germany,  but  during  the  last  -2  or  .'{ 
years  Gorman  supplies  have  dwindled.  There  should  also  be  a  demand 
for  textile  machinerj-,  while  the  Dutch  Colonies  should  offer  a  good 
market  for  light  railway  plant. 

*         *         *         * 

The  Export  Credit  Scheme. 

.\  further  announcement  has  been  issued  by  the  Board  of  Trade  on 
the  credit  scheme  in  respect  of  exports  to  Finland,  the  B.iltic  provincts 
(Livia.  Esthonia  and  Lithuania),  Poland.  Czechoslovakia,  Jugoslavia  and 
the  areas  in  Russia  to  which  the  scheme  for  insurance  against  abnonnal 
commercial  risks  applies.  The  Government  are  prepared,  through  the 
Export  Credits  Department  of  the  Board  of  Trade,  to  consider  ajiiilica- 
tions  for  advances  up  to  80  per  cent,  of  the  cost  of  the  goods  to  the  seller 
(inchtdinrr  freight,  insurance  and  the  commission  paid  to  the  department 
by  the  seller).  As  already  annoimced  the  advances  will  be  made  subject 
to  certain  conditions,  and  the  present  statement  gives  the  Eejiaitment's 
commission,  interest  charges  and  the  m.irgin  id  .security  tliat  will  le 
required.  Applications  accompanied  by  a  banker's  guarantee  of 
sterling  payment  of  a  bill  will  receive  preferential  consideration.  Forms 
of  application  and  other  particulars  can  be  obtained  from  the  Expoit 
Credits  D.-partni?>nt,  10.  Basinghill-street.  I^xindon.  B.C. 2. 

*  *  *  * 

Import  Restrictions. 

A  good  illustration  of  (iovemment  methods  and  of  the  injurious  effects 
of  the  import  restrictions  upon  the  trade  of  this  country'  is  given  in  a 
letter  to  "  The  Times  "'  of  the  2.5th  iilt.  The  correspondent,  who  sign.s 
himself  "  Fed-up,"  states  that  "  on  Aug.  23  the  Boaiil  of  Trade  issued  a 
list  of  commodities  the  import  of  which  was  to  be  jjrohibited  as  from 
Sept.  1.  except  under  sp?eial  licence.  The  last  article  mentioned  on  the 
list  was  gaugas.  Considering  there  are  numerous  kinds  of  gauges,  such 
as  scientific  giugos,  glass  gauges,  pressure  gauges,  &c.,  each  differing  from 
the  other  as  much  as  chalk  from  cheese,  w^  immediately  inquired  at  the 
Import  R?strictijns  Department  which  gauges  it  was  the  intention  of 
the  Board  to  restrict.  The  Deputy  Controller  of  the  Import  Restric- 
tions Department  informed  us  on  Aug.  23,  Aug.  28  and  on  various  occa- 
sions since,  the  last  time  b?ing  as  recently  as  8ept.  22,  that  his  Depart- 
ment was  still  without  instructions  from  the  President  of  the  Board  of 
Trade,  and  that  no  one  knew  the  IJresident's  intentions.  Meantime,  the 
Customs  are  holding  up  all  gaug?s  p?nding  special  licences  being  issued. 
These  are,  however,  easily  obtainable  and  freely  granted,  though  loss  of 
time  and  interest  on  money  and  a  great  deal  of  inconvenience  are  causrd 
t )  traders.  It  seems  hardly  credible,  but  it  would  appear  that  the 
Pijsidentof  the  Board  of  Trade — in  a  moment  of  inspiratiim,  no  doubt — 
i'nert^d  in  his  list  of  import  restrictions  certain  articles  without  himself 
knowiuL'  the  meaning  of  his  words." 

*  *         * 

The  Engineering  Trade  of  Chili. 

After  Brazil  and  Argentina  the  most  imjiortant  industrial  country  in 
South  America  is  Chili,  and  strenuous  efforts  should  be  made  to  extend 
British  trade  with  that  country.  There  is  room  for  ex])ansion  in 
various  directions,  for  in  prewar  days  the  Germans  held  the  jiremier 
position  in  the  electrical  field,  \vith  the  United  States  and  (ireat  Britain 
next  in  order :  but  in  railway  and  structural  engineering  the  X'nited 
States  took  the  lead.  Next  month  a  diplomatic  mission  from  Chili  will 
arrive  in  this  country,  in  return  for  a  similar  British  mission  sent  out  to 
the  leading  South  American  states  in  1918,  and  a  good  opportunity  will 
be  given  of  demonstrating  the  resources  and  export  capacity  of  this 
country.  .At  jiresent  the  Public  Works  Department  of  the  Chilian 
(iovernment  is  considering  a  number  of  imjiortant  constructional  under- 
takings, including  new  railways,  schemes  of  water  supply  and  sewerage, 
repairs  to  docks  and  jetties,  irrigation  works,  roads,  telcgra|)h  lines,  &c; 
The  first  undertaking  to  be  proceeded  with  will  be  the  completion  of  the 
new  railway  between  Santiago  and  the  princi|)al  port,  Valiiaraiso,  by 
way  of  Casablanca.  The  estimated  cost  will  be  nearly  £2,.5()O.O0O  and 
the  line  will  probably  be  a  steam  one,  although  strong  efforts  are  being 
made  to  induce  the  contractors  to  adojit  electric  traction.  The  existing 
line  between  \'alparaiso  and  Santiago  will,  however,  be  converted  to 
electrical  operation  in  the  near  future.  Other  railways  will  be  built,and 
improvements  of  existing  ones  carried  out,  so  that  there  will  be  a  good 
demand  for  rolling  stock,  signalling  apparatus,  telegraph  material,  &c. 

Hefore  the  war  the  importation  of  railway  8up])lies  and  equipment 
into  Chili  was  considerable  in  importance.  In  the  year  1913  a  large 
number  of  freight  cars  were  received  (of  a  total  value  of  about  tlTOO.OOO). 
Great  Britain  supplied  only  £243,901)  worth,  but  the  United  States 
sujiplied  £325,1 7().  In  regard  to  passenger  cars  the  value  of  Great 
Britain's  share  was  £243.245,  but  the  greater  part  came  from  the  United 
States:  of  cars  for  portable  railways,  representing  a  total  value  of 
£1,427.974.  Great  Britain  supplied  f^o.xls  of  a  value  of  £1.80,598,  against 
imports  from  the  United  States  of  a  value  of  £749,901.  In  parts  and 
acces'/ories  the  I'nited  States  sup|)lie(l  considerably  larger  quantities 
than  those  received  from  the  United  Kingdom.  Great  Britain  has, 
however,  long  held  the  linsl  jilace  in  .structural  iron  and  steel  exports  to 
Chili,  and  it  might  easily  regain  its  premier  po.sition  in  other  classes  of 
engineering   imports   with    the  aid    of  energy  and   enterprise. 
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COLWYN  Bay  Corpnration  lias  increased  the  charges  for  electric 
current  by  another  33)^  jier  cent. 

SwAUSE.4.  Corporation  has  applied  for  authority  to  borrow  £30,000  for 
exb3nsions  of  mains  and  services  and  £20.000  for  future  extensions. 

S'nction  to  a  loan  for  the  electric  lighting  of  the  Whiplatter  Hospital 
.has  been  applied  for  by  Keswick  Urban  Council. 

SourHAMPTON  Corporation  has  increased  the  charges  for  electricity 
.by  a  further  40  per  cent. 

\i  inquiry  will  be  held  at  ANxriEi.n  Plain  to-day  (Friday)  into  the 

.Ui"i)ui  Cjunoii's  application  to  borrow  £1 7,700  for  electric  street  lighting. 

Bedwas  Urbin  Council,  which  proposes  to  apply  for  a  provisional 

electric  lighting  order,  has  asked  Mr.  Arthur  Ellis  to  prepare  an  electric 

supply  scheme. 

An  inquiry  will  be  held  to-day  (Friday)  into  the  application  of 
Basingstoke  Council  for  sanction  to  borrow  £12,000  for  additional 
plant  at  the  electricity  works. 

Brighton  Lighting  Committee  recommends  the  restoration  of  street 
dighting  to  the  j^re-war  scale,  which  will  involve  an  increase  in  the  annual 
<!harge  for  lighting  of  over  £6,000. 

An  inquiry  was  held  at  York  yesterday  (Thursday)  into  the  application 
of  the  Corporation  for  sanction  to  borrow  £46,610  for  hydro-electric  works 
at  Linton  Lock.  * 

An  adjourned  inquiry  was  held  at  Manchester  oif  Tuesday  into  the 
applicati')n  of  the  Corporation  for  sanction  to  borrow  £1.042,000  for,  the 
Bartjn  electricity  works.  It  is  also  jjroposed  to  apply  for  a  loan  of 
JE50,000  fo  ■  sub-station  plant. 

The  Electric  Supply  Corporation  has  applied  to  the  Board  of  Trade 
for  an  order  to  allow  an  increase  of  2d.  a  unit  on  the  maximum  price  of 
electricity  in  Chelmsford. 

Tiie  Erith  Council  ha?  increased  the  charge  for  electric  current  by  a 

penny  a  unit  to  light  and  power,  except  consumers  with  long  term  contracts. 

KtMGSTOWN  Urban  Council  recently  applied  for  sanction  to  a  loan  for 

an  electric  supply  schsme,  but  the  L.G.  Board  haveasked  for  plans  and 

estimates  of  the  proposed  scheme. 

Norwich  Corporation  has  received  sanction  to  borrow  £67,000  for 
additional  electric  generating  plant.  An  application  has  been  made 
for  sanction  to  a  loan  of  £10.000  for  mains  extensions. 

ToDMORDEN'  Town  Council  has  received  sanction  to  borrow  £7,500  for 
■capital  expenditure  in  connection  with  the  scheme  for  obtaining  a  supply 
■of  electricity  from  the  Yorkshire  Electric  Power  Company. 

Tn,'  Committee  of  the  North  of  Scotland  College  of  Agriculture. 
Aberdeen',  has  abandoned  the  proposal  to  utilise  a  local  waterfall  in 
generating  electricity,  and  it  has  been  decided  to  instal  gas-driven  plant. 
An  inquiry  was  held  at  Gelligaer  yesterday  (Thursday)  into  the 
■application  of  the  Urban  Council  for  sanction  to  borrow  £3,057  for  the 
electric  lighting  of  the  village  of  Fochriw. 

Messrs.  May  &  Hawes  have  recently  prepared  a  report  on  an  electricity 
supply  scheme  for  Guisboroogh,  and  a  special  meeting  of  ths  Urban 
•Council  has  been  summoned  to  consider  the  proposals. 

Haslingden  Council  has  advanced  bj'  a  further  25  per  cent,  the  cost 
of  electricity  for  lighting  and  heating  (making  75  per  cent,  on  pre-war 
rates),  and  current  for  traction  has  been  increased  Jd.  per  unit,  making 
*he  total  charge  2i{l. 

The  charges  for  electric  current  have  been  increased  by  Poplar 
.■(Ljndon)  Borough  Council  by  a  further  15  per  cent,  for  public  lighting 
and  20  per  cent,  for  private  lighting,  making  total  increases  of  65  per 
•cent,  and  50  per  cent,  respectively. 

Hove  Lighting  Committee  will  endeavour  to  make  arrangements  for 
supplying  electricity  to  the  proposed  new  houses  in  the  borough,  pro- 
vided the  Board  of  Trade  will  sanction  the  carrying  of  the  necessary 
mains  and  services  on  the  overhead  system. 

iSALTBDRN  Urban  Council  has  adopted  a  scheme  of  public  electric 
lighting,  and  in  addition  to  the  ordinary  street  lamps  there  will  be  16 
200  c.p.  lamps  on  the  promenade,  and  two  400  c.p.  lam))s  in  Station- 
square  and  Regent-circus.     The  extensions  will  cost  over  £1 ,500. 

The  HiNDHEAD  &  District  Electric  Light  Comp.vnv,  Ltd.,  has 
apjilied  to  the  Board  of  Trade  for  an  order  authorising  such  an  increase 
in  the  charges  for  electric  current  as  will  enable  the  company  to  pay  a 
•dividend  of  4J  per  cent..  b?ing  three-quarters  of  their  jirc-war  dividend. 

Stirling  Council  has  increased  the  charge  for  electric  current  for 
■private  lighting  from  7d.  to  7^.  a  unit ;  25  per  cent,  has  been  added  in 
the  charge  for  power,  and  for  heating  current  and  slot  meters  there  is  an 
inor  'ise  of  ,^d.  per  unit,  the  prices  being  now  2d.  and  7, Id.  respectively.  ■ 
_  The  Leicester  Watch  Committee  have  decided  to  adopt  electric 
'lighting  for  the  new  Coleman-road  estate.  In  due  course  the  committee 
will  carry  out  considerable  extensions  of  electric  street  lighting,  as  they 
consider  electricity  not  only  a  better,  but  a  cheaper  illuminant  than  gas. 
The  L-i-estershire  &  Warwickshire  Electric  Power  Company  have 
■decided  to  ex'-rcise  their  power  to  supply  electricity  within  a  jjcriod  of 
two  years  to  ATHERSTONE.a  mining  town  of  8,000  inhabitants  near  Nun- 
eatiin.     A  site  for  a  sub-station,  has  been  acquired. 

Chester  Electricity  Committee  has  appointed  a  sub-committ.^e  to 
■confer  with  representatives  of  the  Newton  Parish  Council  in  regard  to  the 
supjily  of  electricity  in  Newton,  and  the  city  electrical  engineer  (Mr. 
'S.  E.  Brittjn)  has  been  instructed  to  prepare  a  plan  for  suppli  's  of 
■current  1 1  outside  areas,  including'that  of  Newton. 


Llandudno  Urban  Council  is  considering  terms  for  the  supply  o 
electricity  in  bulk  by  the  North  Wales  Power  &  Traction  Companj-,  and 
provided  a  satisfactory  agreement  can  be  entered  into  the  Council  will 
shut  down  its  generating  station,  thus  effecting  a  considerable  cconom\ 
in  generating  costs. 

An  accident  occurred  on  the  24th  ult.  at  the  Colxe  Electricity  Work.«. 
TMjlting  in  the  curtailment  of  the  lighting  ser\-ice.  The  top  of  an 
engine  cylinder  was  blown  off  and  considerable  damage  caused.  Arrange- 
ments have  bsen  made  for  a  temporary  connection  with  the  neighbouring 
town  of  Nelson. 

Ayle.sbury  Corporation  has  authorised  the  Electricity  Committee  to 
supply  electric  current  to  small  dwellings  for  three  lamps  for  6d.  per 
week,  plus  20  per  cent.,  providing  suitable  arrangements  for  wiring  can 
be  made  between  the  landlord  and  the  tenant.  In  order  to  test  the 
consumption  of  current  by  electric  ovens,  the  electrical  engineer  (Mr. 
Turnbull)  has  been  authorised  to  obtain  on  hire  different  types  of  oven. 

The  accounts  of  the  Carlisle  electricity  department  for  the  year  ended 
March  31,  1919,  show  revenue  £39,378  (compared  with  £34,987  in  pre- 
vious year),  gross  profit  £11,816  (£12,167)  and  net  profit  £923  (£1,295). 
Works  costs  were  0-67d.  (O-.oHd.)  per  unit,  and  total  costs,  including 
0-43d.  (039d.)  for  interest  and  sinking  fund,  were  l-66d.  ( l-37d. ).  Maxi- 
mum load  was  2,604  kw.  (2,703  kw.)  and  load  factor  24-4  (248)  per  cent. 
Units  generated  were  7,261,483  (7,381,278)  and  sold  5,560,321  (5,879,532). 
The  members  of  the  Cardiff  Electric  Lighting  and  Tramways  Com- 
mittee have  accepted  the  resignation  of  Mr.  Arthur  Ellis,  the  general 
manager  of  the  tramways  and  city  electrical  engineer,  and  the  question 
of  finding  a  successor  has  been  referred  to  a  small  sub-committee  in 
consultation  with  Mr.  Ellis. 

On  the  advice  of  Mr.  Ellis  the  Committee  has  ir  creased  the  price  of 
electricity  from  50  to  75  per  cent,  above  pre-war  rates. 

The  accounts  of  the  Kings  Lynn  electiicity  department  for  the  year 
ended  March  31.  1919,  show  revenue  £12,897  and  ex-penditure  £8.064. 
leaving  gross  profit  £4,833,  and  after  providing  for  capital  charges, 
special  charges,  income  tax,  &c.,  the  net  profit  was  £1,924,  compared 
with  £2,146  last  year.  Costs  per  unit  were  2'15d.  {L88d.)  exclusive,  and 
3-1 6d.  (2^76d.)  inclusive  of  capital  charges,  war  allowances,  &c.  Maxi- 
mum load  was  495  (503)  kw.,  and  load-factor  1705  (17-48)  percent.  Units 
generated  were  808,126  (832,683),  and  sold  48.818  (49,310). 

For  the  year  ended  Mirch  the  income  of  the  Norwich  electricity 
department  was  £80,386  (com|)ared  with  £72,608  in  the  previous  year), 
and  expenditure  £46,864  (£39.484).  or  £49,190  (£41,494)  including  public 
lamp  maintenances,  war  allowances,  &c.  Interest  and  sinking  fund 
required  £20,453  (£20,412),  leaving  a  balance  of  £11.318  (£10.731)  to 
carry  to  ajipropriation  account,  out  of  which  £1,999  has  been  spent  on 
two  electric  vehicles  and  certain  sums  applied  to  defraying  excess  ex- 
penditure, &c.,  amounting  to  £1,088.  Total  costs  were  1  ■134d.  (0-930d.) 
per  unit.     Motors  connected  are  equal  to  6,804  h.p.  (6.576  h.p.). 

At  present  there  is  a  brisk  demand  in  Liverpool  for  the  supply  of 
electric  current  for  private  lighting  and  for  industrial  power  purposes. 
The  new  wooden  houses  at  Knotty  Ash  are  being  wired,  and  it  is  pro- 
bable that  the  new  Corporation  brick  dwellings  will  also  be  fitted  for 
electric  lighting.  In  addition,  there  appears  to  be  a  good  demand  for 
electricity  for  cooking,  heating,  ironing  and  vacuum  carpet  cleaning  in 
the  better  class  of  private  houses  as  they  effect  an  economy  in  labour 
and  fewer  servants  will  be  required. 

The  members  of  Epsom  Urban  Council  are  concerned  about  the  position 
of  their  electricity  undertaking  under  the  Electricity  (Supply)  Bill,  and 
a  deputation  will  wait  u|>on  the  Minister  in  charge  of  the  Bill  in  order  to 
get  an  explanation  of  the  position  of  Epsom  in  the  event  of  the  measure 
becoming  law.  Recently  the  Council  apjilied  to  the  Board  of  Trade  for 
permission  to  have  their  provisional  oi-der  so  amended  that  any  pur- 
chaser of  the  undertaking  could  have  it  for  42  years  as  from  the  dat.e  of 
purchase,  and  not  42  years  from  the  date  of  the  original  order,  but  this 
was  refused. 

The  accounts  of  Poplar  (London)  electricity  dejiartment  for  the  year 
ended  March  31,  1919.  show  revenue  £133.351' (com))ared  with  £107.366 
in  previous  year),  total  cost  of  production  £94.812  (£74.697),  gross  profit 
£38,538  (£32,687),  and  net  profit  £8,983  (£7.297).  Total  working 
expenses  were  1  -(id.  (087d.)  per  unit  sold.  Maximum  load  was  8.600  kw. 
(8,150  kw.),  and  load  factor  30-44  (.30-85)  per  cent.  Units  generated  and 
purchased  were  26.427,676  (25,101 .075),  and  .sold  21  ..526.200  (20.505,024). 
Mr.  .1.  H.  Bowden  (engineer  and  manager)  says,  in  his  report,  during 
the  year  the  capacity  of  the  plant  was  brought  up  to  13.2.iO  kw..  and  the 
r.,sl'i.rr  kiln«,ilt  installed  reduced  to  £24.  10s  .  including  all  e.h.t.,  and 
il.f.  cli-iiil'iii  loll.  The  electrical  plant  insurance  nceount  has  proved 
satislarloi  \ .  and  the  showrooms  have  proved  an  unqualified  .success. 

The  accounts  of  the  Rochdale  electricity  department  for  the  year 
ended  March  31.  1919.  show  revenue  £79.234.  and  gross  profit  £26.303. 
After  ])roviding  for  interest,  sinking  fund.  &c.,  and  war  bonus  and  allow- 
ances to  ni'm  on  military  service  (£2,445)  their  remained  a  profit  of 
£3,378.  Depreciation  required  £2,672.  and  the  surplus.  £706.  has  been 
placed  to  reserve.  The  maximum  loads  were  d.e.  1.185  kw.  (against 
1.415  kw.  in  pivvious  year),  a.e.,  4.445  kw.  (5,780  kw.),  and  d.c.  for 
tramways  1,173  kw.  (1.166  kw.)  Units  generated  were  16.881,.540 
(15.379.'912).  and  sold  14,511.933  (16.193.410).  The  report  of  the 
Electricity  Committee  states  that  during  the  year  there  were  large 
additional  demands  for  power..ind  that  considering  theliigh  co.st  of  gener- 
ating plant,  and  in  view  of  the  possibility  of  the  Government  initiating 
a  national  scheme  for  the  supply  of  electricity,  the  Committee  resolved  to 
nuet  the  demands  by  purchasing  in  bulk  from  the  Lmcashire  Electric 
I'uwer  Co.,  with  whicli  an  agreeni'Mit  has  b;>en  entered  into  for  10  years. 
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Electric   Traction. 

Blackpool  Corijoiation  liave  aiiprovfil  jilaiis  for  the  extension  of  the 
tramway  offices  in  C'oop-sti'eet. 

Xelsox  Council  has  apiilied  to  tlic  Board  of  Trade  for  sanction  to 
borrow  £25,000  for  a  new  tram  shed. 

SotrTH  Shields  Corpnrati  m  ar<-  applying  tor  a  light  railway  order  to 
authorise  the  construction  of  an  electric  railway  in  the  South  Shields 
Harton  and  WTiitbuni  districts. 

The  Blackpool  &  Fleetwood  Tramroad  Company  is  appealing  against 
the  decision  of  the  Fleetwood  magistrates  that  the  tramcai-s  of  the 
company  should  ho  licensed  by  the  Fleetwood  Urban  Council. 

An  application  on  liehalf  of  the  workers  in  the  GL.\saow  tianiwa\- 
depot  for  an  adrance  in  wages  to  a  minimum  of  £4  per  week  has  bciii 
refused,  but  the  Corjioration  has  no  objection  to  the  application  being 
refeme<l  to  arbitration. 

At  a  special  meeting  of  the  Barrow  Town  Council  la.st  week  it  was 
•lecided  to  take  over  the  local  tramway  undertaking  of  the  British 
Electric  Traction  Company.  It  was  also  agreed  to  apply  for  sanction 
to  borrow  £120,000  for  the  )nirchase. 

A  tramway  accident,  which  occurred  at  North  Shields  on  Saturday, 
resulted  in  injuries  to  16  persons.  A  tiamcar,  which  was  coming  down 
Borough  Bank,  got  out  of  control  and  dashed  down  hill.  At  the  bottmii 
of  the  hill  the  car  left  the  rails,  ran  into  a  wooden  erection  and  tuin(  d 
over.     Only  three  jK-rsons  were  seriously  injured. 

MoRECAMBE  and  Lancaster  Town  Councils  have  agreed  to  purchase 
the  line  of  the  Lancaster  Tramways  Comjjany  between  Morecambc  and 
Lancaster  for  £8,000.  The  company  will  be  allowed  to  run  a  motor  "lius 
ser\-ice  for  nine  years,  but  the  trams,  track  and  rails  become  the  jiro- 
perty  of  the  Corporation. 

Pontypridd  Council  have  decided,  by  a  majority  of  one  vote,  to 
apply  for  Parliamentarj-  ])owers  to  extend  the  local  tramways  to 
Rhydfelin  and  U])per  Boat.  Mr.  W.  E.  Low,  engineer  and  surveyor, 
gives  the  comparative  cost  per  mile  of  the  construction  of  a  sleei)er 
track  and  the  track  constructed  as  part  of  the  carriage-way  was  £6.(!0U 
and  £16,.500  respectively.  These  figures  represent  the  actual  work  of 
track-laying.  The  length  of  the  new  track  to  Upper  Boat  v/ill  be  1 J  miles. 
The  question  of  th°  purchase  of  the  local  tramways  has  been  under 
discussion  for  some  time  by  Stoke-on-Tkent  Council,  but  it  haJ-'  now 
I)een  decided  to  accept  the  offer  of  the  Potteries  Electric  Traction  Ci  iii- 
pany  to  sell  the  tramways  and  light  railways  in  North  Staffordshire  fir 
£737,890.  The  payment  of  this  amount  will  be  S]>rcad  over  about  30 
years,  and  the  payments  of  principal  and  interest  at  5  per  cent,  will 
amount  to  £48,000  per  annum.  The  purchase  is  to  include  £"."). 7:!7. 
which  has  been  accumubted  by  the  company  as  a  renewal  fund,  all 
omnibuses  and  jJant  in  connection  with  the  omnibus  services,  &c. 

Newcastle-on-Tyne  Corporation  has  issued  a  .statement  showing 
the  income  and  expenditure  of  the  Corporation  tramways  durin<,'  tlic 
I)ast  six  years.  The  income  for  1913-14  amounted  to  i:2l).i,2S.).  and  to 
£467,92rin  1918-19  ;  but  the  expenses  were  £147,5.")0  and  £3(m.4!l<».  and 
the  gross  profit  £117,73.5  and  £161,431  respectively.  The  surplus  of 
£93,969for  1918-19  was  disposed  of  asfollows  :  Insurance  reserve  £1,363, 
relief  of  rates  £14,000,  .service  allowances  to  men  £13,178,  and  income 
tax  £20,427  The  amount  placed  to  reserve  during  the  last  financial 
year  was  £4.5,000.  against  £25,134  in  1913-14.  Motor  men's  and  con- 
ductor's wages  in  1913-14  were  £49,028  and  in  1918-19  £1 1 1.911.  Track 
maintenance  in  1913-14  accounted  for  only  £8.780,  while  in  1918-19  the 
cost  was  £13,924.  For  maintenance  of  cars  £39,577  was  expended  in 
1918-19,  compared  with  £12.836  in  1913-14.  By  granting  the  latest 
demand  of  the  men  the  wages  bill  would  be  increased  by  £.50.0110  a  year. 

Imperial  and  Foreign  Notes. 

The  Malvern  (Victoria)  automatic  telephone  exchange  is  now  in 
operation. 

The  proposals  of  the  Xew  Zealand  Budget  for  the  coming  year 
provide  for  8ix>cial  development  work,  including  improvements  in  water 
and  electric  power  supply,  an  extension  of  the  educational  system  and 
a  scheme  for  building  homes  for  the  people. 

According  to  recent  CrsTOM.s  DeciSion.s,  the  electric  motor-generator 
of  a  combination  high  frequency  and  ionisation  outfit,  is  subject  to  import 
duty  of  20  percent,  in  New  Zealand  if  of  foreign  manufacture  ami  10  per 
cent,  if  British,  and  the  duties  on  the  switchboard  (with  fittings)  forming 
part  of  the  same  outfit  are  30  jjcr  cent,  and  20  i)er  cent,  respectively. 
Electrodes  used  in  electrotherapy  ( British  or  foreign)  are  admitted  free 


Saavedra  (Argentina)  municipality  are  taking  steps  to  secure  a  supjily 
of  electricity  for  the  town. 

The  Italian  Government  propose  to  pass  legislation  making  the 
electric  lamp  industry  a  Government  monopoly.  It  is  reported  that 
"  the  manufacture  of  lamps  will  remain  free,  but  the  Government  will 
buy  all  its  production  at  a  fixed  price  and  provide  for  sales,  &c." 

As  the  United  .States  (Jovernnient  has  practic-ally  abandoned  the  pro- 
ject of  laying  a  crfble  across  the  Pacific  Ocean,  in  order  to  couple  the 
Philippines.  ■Jap.in  and  China,  the  cable  H-ill  bt  laid  by  the  Commercial 
Pacific  Cable  Company,  anil  we  unde -stand  thxt  the  contract  has  br-en 
placed  with  the  Telegraph  Conitructijn  and  Miin  enancc  Com|>iny, 
of  London  an-1  Creenwich. 


Miscellaneous. 

At  Blackpool,  on  Friday,  Robt.  Smith  was  charged  with  stealing 
copper  lable  and  lead  value  £.50,  from  Bispham  electricity  works.  All 
the  material  has  been  recovered.  As  others  are  implicated,  a  remand 
was  granted. 

Til?  E:ist?rn  Telegraph  Company  announce  that  the  telegraph  rates 
bjtwoen  the  United  Kingdom  and  .lapan.  Chosen,  Formosa  and  .lapanese 
Saghalien  have  been  reduced  as  follows  :  Ordinary  telegrams,  3s.  4d.  ]>  -r 
word  ;  deferred  telegrams.  Is.  8d.  ;  press  telegrams,  Is.  Id. 

The  New  Peto  and  Radford  Accumulator  Company,  Ltd.,  and  Peto  i.^ 
Radford,  Ltd.,  are  being  wound  up  vi.luntarily,  and  Mr.  F.  (i.  Hart,  12, 
Heddon -street.  Regent-street,  London,  W.l,  has  been  appointed  liqui- 
dator. 

In  regard  to  the  arbitration  inquiry  into  the  claims  of  the  Electrical 
Trades  Union  that  the  same  holiday  conditions  already  agreed  to  for 
workers  in  the  general  electricity  undertakings  of  the  London  district 
should  be  applied  to  the  men  employed  in  the  electricity  departments  of 
the  railway  companies  in  the  London  area,  the  award  of  the  Court  is 
that  the  claim  has  not  been  cstalilishi-il.  The  railway  companies  con- 
tended that  the  men  concernei  I  t.iriniil  |i:irt  of  the  general  body  of  railway 
workmen,  and  that  their  holiday  roiuliiinns  should  be  regulated  by  those 
governing  the  general  body. 

There  is  no  doubt  that  Increased  Production  is  essential  if  the 
country  is  going  to  maintain  its  leading  position  as  a  great  power  and  to 
pay  the  war  debt,  &c.  There  is  need  of  propaganda  work  in  order  ti 
impress  upon  all  and  sundry  the  need  of  increasing  the  outjmt.  and  \m' 
are  glad  to  learn  that  at  a  conference  in  London  on  Friday  of  represtn- 
tatives  of  employers  and  of  the  leading  trade  unions  it  was  decided  to 
form  the  Higher  Production  Council  in  order  to  foster  increased  pro-- 
duction.  It  advocates  the  Priestman  or  bonus  scheme,  which  has  been 
in  successful  operation  in  engineering  works  over  two  years.  Sir  Sanuiel 
Waring  is  president  of  the  Council.  Mr.  E.  J.  P.  B?nn  chairman  of  the 
E.xecutive  Committee,  Rear-Admiral  Hall  treasurer,  and  Mr.  E.  M.  Howe 
secretary. 

At  a  conference  of  employers  and  trade  unions  as.sociated  with  eltc- 
trical  undertakings  in  the  Western  Counties,  it  has  been  decided  to  form 
a  District  Industrial  Council,  and  the  area  formed  by  the  National 
Council  has  also  been  approved.  The  Council,  which  will  meet  at  Bri.stol 
unless  othenvise  decided,  will  consist  of  12  members  on  each  side.  It 
has  also  been  decided  to  form  a  District  Council  of  24  members  for 
Devon  and  Cornwall,  and  a  committee  of  six  has  been  appointed  to  draw 
lip  rules.  The  committee  is  composed  of  the  following  :  Mr.  L.  A. 
Hards  (Cornwall  Electric  Power  Company).  Aid.  .J.  Taylor  (Torquay). 
Mr.  W.  S.  Knight  (chairman  of  Electricity  and  Street  Lighting  Com- 
mittee, Plymouth) ;  and  Messrs.  ■}.  W.  France  (Electrical  Trades  Union). 
G.  Neilson  (Dock"rs'  Union)  and  A.  G.  Peters  (Steam  Engine  Maker.-). 

On  Sept.  26  the  executive  and  managenu-nt  of  the  Edison  Swan 
Electric  Company,  Ltd.,  of  Ponders  End,  Middlesex,  gave  a  hearty  send 
off  to  Mr.  G.  L.  Just,  manager  of  the  com])any's  Melbourne  branch,  i-n 
the  eve  of  his  departure  for  Australia,  after  a  two  months'  visit  to  this 
country.  Mr.  .Just  was  the  guest  of  honour  at  a  dinner  heljl  at  th*" 
Abercorn  Rooms,  Liverpool-street  Station  Hotel,  Mr.  ,1.  W.  Elliott  (joint 
sales  manager)  presiding.  There  were  present  .M'\ssrs.  J.  S.  Child  (joint 
sales  manager),  J.  J.  C.  Bacon,  C.  E.  Hiatt,  T.  .S.  Read,  C.  A.  Smith, 
E.  H.  Miller,  A.  F.  Caine.  F.  Charies  Raphael,  .J.  Cooper,  .lohn  R.  SMIs, 
(!.  W.  Tuflfill.  H.  J.  Evans.  W.  F.  Ingamells,  C.  Cummins  Cherry  and  L. 
Rabinovitch.  After  the  toast  of  the  King  had  ben  honoured,  the  health 
of  Mr.  .Ju.st  was  drunk,  and  Mr.  Child,  on  behalf  of  his  colleagues,  pre- 
s'-nted  Mr.  .lust  with  a  handsome  gold  ciaar'.'tte  ca-se  suitably  inscribed. 
The  gift  was  acknowledged  in  felicitous  tiMnis.  and  the  evening's  jirocecd- 
ings  were  of  a  very  enjoyable  nature. 

Xo  effort  is  b'ing  spared  to  make  the  Mirmingham  section  of  the 
British  Industries  Fair  a  great  success.  Th"  Biard  of  Trade  are 
sending  out  over  100.000  invitations  to  buyers  at  home  and  abroad,  and 
it  b:!hoves  manufacturers  and  traders  to  s(e  that  the  exhibits  in  every 
trade  are  fully  represented.  The  management  of  the  Birmingham 
section  are  making  efforts  to  avoid  any  weikne.ss  in  this  direction,  but 
one  of  their  greatest  handicaps  is  the  apparent  inability  among  jiotentia  1 
exhibitors  to  reali.s'-  the  actual  position.  In  Birmingham,  the  Chamber 
of  Commerce  and  Municipality  are  jointly  resiionsible  for  the  organisation 
of  the  section,  and  if  it  is  fully  realised  that  this  is  really  a  national 
affair,  we  think  it  will  prevent  that  unrepr.'s  ntativeness  of  the  various 
grouped  exhibits,  which  will  eventuate  if  the  leading  concerns  in  each 
industry  do  not  place  their  products  on  vi"w  in  either  (me  or  other  of 
trhe  throe  centres  over  which  the  Fair  is  divided — Ixmdon,  Binningham 
and  Glasgow.  In  short,  if  the  British  Industries  Fair  is  to  impress  the 
buv.'i's  of  the  world  with  the  wide  range  of  our  manufacturers' activities 
and  the  high  standard  of  their  products — if,  in  fact,  it  is  to  serve  its 
purpose  fully — there  must  b'  no  h— <itation  among  possible  exhibitors, 
and  there  truly  should  b-  none  among  those  who  think  nationally  and 
not  parochially. 

In  a  communication  to  the  L  )ndon  Tele|)hone  and  Telegraph  Advisory 
Committee  of  the  London  Chamber  of.f'ommorce  on  the  TelephonB 
Service,  the  Postmaster-General  states  that  the  defects  in  the  exchange 
service  were  not  in  general  due  to  circumst  inces  for  which  individual 
operators  could  be  held  resjionsible,  but  to  the  after  effects  of  the  war 
upon  the  numbers  and  exp'rienee  of  the  ojierating  staff,  combined  with 
a  large  increase  in  calls.     The  d  lily  number  of  calls  in  London  has  risen- 
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from  less  than  a  million  at  the  time  of  the  Armistice  to  about  a  million 
and  a  quarter.  Large  increases  in  wages  have  been  granted  to  operators 
during  the  war.  A  telephonist  in  London  who  at  18  years  of  age  was 
fonnerly  paid  16s.  a  week,  rising  to  28s.  a  week,  now  receives  (inclusive 
of  war  bonus)  37s.  lOd.  a  week,  rising  to  52s.  2d.  Every  effort  was  made 
to  obtain  a  siiffici'ijt  supply  of  recruits  without  unduly  lowering  the 
standard.  In  London,  during  the  year  ended  .Juno  30  last,  out  of  28.000 
applicants  for  em])loyment  only  about  2,600  satisfied  the  tests  and  could 
Iw  accepted  for  employment.  Measures  have  been  taken  to  secure  and 
train  additional  operators  and  to  give  special  training  to  the  less  ex- 
perienced cijierators  now  in  the  service. 

Over  £2,000,000  is  to  be  expended  on  the  development  of  the  exchange 
system  in  the  United  Kingdom  during  the  current  financial  year.  In  the 
City,  where  the  shortage  of  ])lant  is  acute,  a  new  building  to  relieve  the 
London  Wall  exchange  is  approaching  comjiletion,  and  the  first  jmrtion, 
providing  for  1,700  subscribers,  should  be  available  for  use  in  December 
next. 

Tenders  Invited  and  Accepted. 

Glasgow  P.irisn  Council  re(|uirc  tenders  by  Oct.  2!  for  12  months" 
supply  of  electric  lamps  and  fittings,  bell  fiirni-shings,  &e.  Forms  of 
tender  from  the  Ins|iector  and  Clerk,  206,  George-street,  G  lasgow. 

The  Deputy  Postmaster-General,  Brisbane  (Queensland)  will  receive 
tenders  until  noon  Oct.  22  for  supply  of  paper-insulated,  lead-covered, 
steel-armoured  cable  (schedule  475)  for  the  Austr.^lian  Common we.-vlth , 
Postmaster-GeneraTs  Department. 

The  Mersey  Railway  Company  require  tenders  by  noon  Oct.  9  fbr 
the  supply  of  metallic  and  carbon  filament  lamps  and  fittings,  signal 
wire,  ironmongery,  &c.  Forms  of  tender  from  the  manager  and  secre- 
tary. Central  Station.  Liverpool. 

Tenders  are  recjuired  by  Jan.  20  for  the  suppl}',  &c.,  to  the  Australian 
Commonwealth  Postmaster-General's  Department,  State  of  Victoria, 
of  Automatic  Telephone  Switchboards  at  Collingwood,  as  per  schedule 
1.583.  Tender  forms,  &c.,  from  the  High  Commissioner,  Room  406, 
Australia  House,  Strand,  London,  W.C. 

Edinburoh  Corporation  require  tenders  by  Oct.  13  for  the  electric 
lii;hting  installations  in  dwelling  houses  under  the  Gorgie  housing 
scheme.  Specifications  from  the  City  Electrical  Engineer,  Dewar-placc, 
Edinburgh. 


ti  >rn  t)  th3  Sjorstvrv,  O.fi^e  of  the  High  Commissioner  for  the  L'nicn- 
of  South  Africa,  32,  Victoria-street,  Westminster,  S.W..  by  Nov.  30. 

Til  •  foll.iuiiiL'  appointments  arc  vacant  at  the  Municipal  Technical 
In^tiint(  .  \\  st  Ham  : — .-V  chief  lecturer  in  electrical  engineering  (salary 
£.'iiMi  till  i_4")0  p'r  annum),  demonstrator  in  engineering  (i;l.")0 — £10 
— tl.SiP)  !ind  an  assistant  lecturer  in  chemistry  (£200— £10— £.3(Xl),  plus 
war  bonus.  Application  forms  and  further  particulars  from  the  Principal 
of  the  Institute,  Romford-niad,  Stratford,  Ivmdon,  E.  l."i. 


;* 


Walsall  Corjjoration  has  accepted  the  tender  of  Walter  Scott,  Ltd., 
for  the  supply  of  210  tons  of  tramway  rails 

WiLLESDEN  Urban  Council  has  placed  an  order  with  Messrs.  Ransomes, 
Sims  &,  Jeffries,  Ltd.,  for  the  supply  of  11  electric  vehicles. 

Swansea  Electricity  Committee  has  also  accepted  the  tender  of 
Ransomes,  Sims  &  .Jeffries,  for  an  electric  vehicle  at  £1,363. 

Messrs.  F.  Re  id  Ferens  &  Company  have  secured  the  contract  for  the 
supply  and  erecting  of  poles,  cables,  &c.,  in  connection  with  the  exten- 
sion of  overhead  street  lighting  at  CAMBOis,in  the  Bedlington  shire  urban 
district. 

Oi.dbfry  Urban  Council  has  accepted  the  following  tenders  :  Shrop- 
shire, Worcestershire  &  Staffordshire  Electric  Power  Company,  restoring 
electrical  system,  &c.,  at  the  Sewage  Disposal  Works ;  Bryan 
D/mkin  Company,  electric  blower  ;  General  Electric  Company,  motors  ; 
Pulsometer  Cum])any.  stereophagiis  jiuiiip. 

Appointments  Vacant  and  Filled. 

MlDDLESBOROUGH  Corporation  require  a  manager  of  the  local  tram- 
ways and  motor  'bus  undertaking.  Further  information  from  the 
Town  Clerk.     Applications  by  Oct.  11. 

A  tutor  in  electrical  engineering  is  wanted  for  correspondence  courses 
in  engineering.  Applications  to  "  Engineering,"  care  of  University 
Book  Co.,  48,  Southampton-row,  London,  W.C.I. 

A  lecturer  on  cngini-ering  subjects  is  required  at  the  Handsworth 
(Birmingham)  Technical  School.  Salary  £200  to  £380,  with  £78  war 
allowance.     Particulars  from  the  Principal. 

A  workshop  instructor  is  required  in  the  electrical  engineering  de|iait- 
ment  of  the  City  and  Guilds  (Engineering)  College.  Salary  illHI  ]iliis 
bonus  of  £100.  Applications  to  Prof.  T.  Mather.  F.R.S.,  Exhiliiti..n- 
road,  London,  S.W.7. 

A  chief  as.sistant  is  wanted  to  lecture  on  electrical  engineering  subjects 
and  to  assist  in  the  testing  laboratory,  Faraday  House.  Commc>ncing 
salary  £250.  -Applications  to  the  Principal,  Faraday  House,  South- 
ampton-row, W.C.I. 

An  assistant  secretary  is  required  for  the  electricity  departmert  of  the 
•Shanghai  Municipal  Council.  Salarv  400  taels  per  month.  Apiilications 
by  Oct.  13  to  Messrs.  Preece,  Cardew,  Sncll  &  Rider.  S,  (,)iu-cn  Anne's- 
gate,  Westminster,  S.W.I. 

Applicatii>ns  are  invited  by  the  Loudon  County  Council  for  the  position 
of  charge  shift  engineer  at  the  Greenwich  generating  station.  Salary 
£2.50-£10-aoo  a  year,  plus  war  bonus  of  20  per  cent.,  plus  £90.  .■\pi)lica- 
tions  to  the  Clerk  of  the  London  Countv  Council. Spring  (.'ardtns.S.W.l, 
by  4  p.m.  Oct.  20. 

Applications  are  invited  for  tin-  pnsilion  of  lecturer  in  electrical  en- 
gineering at  the  University  of  Cajie  Town.  Commencing  salary  £350, 
rising  after  three  years'  service  by  annual  increments  of  £25  to  £4.10, 
plus  war  bonus  of  £76  fora  married  man  or  £50  fora  single  man.     Applica- 


Dr.  J.  G.  Stewart  has  been  appointed  lecturer  in  engineering  at  Univer- 
sity College,  London. 

Mr.  Nichol  has  lx;en  ap]»ointed  assistant  general  manager  and  Mr. 
A.  P.  Bins  district  engineer  of  the  Tasmanian  Government  hj-dro-electric 

department. 

Business  Items. 

('apt.  A.  H.  Law  has  rosigni-d  the  position  of  managing  director  of 
Messrs.  C.  A.  Pai-sons  &  Company,  Ltd. 

The  new  address  of  the  Improved  Solidite  Co.mpany,  Ltd.,  is  Advance 
Works,  Jews-row,  Wandsworth,  S.W.  18. 

Bertram  Cecil  Tozerand  Herbt.  Jas.  Harris,  motor  and  electrical  engi- 
neers, London-road,  lycigh-on-Sea,  Essex,  have  dissolved  partnership. 
Mr.  Harris  will  continue  the  business  in  future  as  the  Leigh  Motor 
Works. 

The  partnership  between  Reginald  Tricker,  Bernard  Wortman  and 
Chas.  Eras.  Ki'lelea  (trading  as  the  Tricker  Electrical  Installation 
Company),  2,  Aspen-place,  Hammersmith,  London,  W.  6,  has  been  dis- 
solved. 

The  parnership  between  Fredk.  Geo.  Baxter  and  Bernard  Wortman 
(trading  as  the  West  London  D\iielectric  Company),  electrical  engineers, 
1 10,  Glenthorne-road,  Hammersmith,  London,  W.  6,  has  also  been  dis- 
solved. 

Messrs.  F.  J.  Shenton  &  Company,  Ltd.,  68  &  69,  Shoe-lane,  London, 
E.C.  4,  have  issued  their  price  list  of  English  electrical  accessories, 
including  switches,  lampholdcrs,  adapters  and  plugs,  porcelain,  fuse- 
boards,  &c. 

Mr.  Percival  F.  Brittain,  of  Brittain's  Electric  Jlotor  Company, 
Cannon-street,  London,  E.C.4.,  has  joined  the  Board  of  the  Automobile, 
Aircraft  and  Engiseerinii  Insurance  Company,  Ltd.,  which  is 
affiliated  with  the  General  Accident,  Fire  and  Life  .\ssurance  Corpn. 

In  Heat  Treatment  "  Bulletin  "  of  the  Automatic  &  Electric  Furnaces, 
Ltd.,  particulars  are  given  of  the  Wild-Barfield  ]iouring  furnaces.  A 
table  of  the  cost  of  current  consumption  and  output  of  various  size 
furnaces  is  also  included. 

John  Eras.  Carr  and  Thos.  T.  D.  Geesin  (trading  as  Carr,  Geesin  Ar 
Comjiany),  electrical  and  mechanical  engineers,  I,  Montague-street, 
Russell-square.  London,  W.C,  have  dissolved  partnership.  Mr.  Geesin 
continues  the  business. 

The  Ministry  of  Shipping  have  for  dispo.sal  a  large  quantity  of  new 
shi|)building  machinery,  including  planing,  drilling,  punching  and 
shearing  machines,  wood-working  machine  tools,  &e.  Further  particu- 
lars may  be  obtained  from  Room  lOOA.Ministry  of  Shipping,  St.  James's 
Park,  London,  S.W:1. 

The  Electrical  Alloy-  Company,  of  Morristown,  N.J.,  have  opened 
a  British  branch  at  5,  C^hancery-lane.  Londiui.  W.C.,  under  the  manage- 
ment of  Messrs.  Williams  &  B?ll.  The  company  manufacture  and  supply 
various  high  resistance  wiix>s  and  ribbons,  kno«-n  as  calido.  rayo, 
&c.,  pure  nickel,  magno-nickel  for  sparking  phigs  and  grade  A  monei 
metal. 

Mr.  Francis  Harrison  seeks  leave  to  amend  the  specification  of  letters 
patent  No.  12,054/1913,  granted  to  Clara  Alice  Harrison  for  "  Improve- 
m-nts  in  and  relating  to  incandescent  lam|)s.""  Particulars  of  the  pro- 
posed amendm.^nt  ar.'  given  in  the  "  lUu.strited  Official  Journal  " 
(Pat?nts)  of  Sei)t.  24.and  notices  of  apposition  must  be  given  within  one 
calendar  month  from  that  date. 

Capt.  P.  Dnnshcath.  O.B.E.,  M..\.,  B.Se..late  R.E..  has  been  apix)inted 
bv  M;'ssrs.  W.  T.  Henlev's  Telegraph  Works  Company,  Ltd..  to  take 
charge  of  their  research  department.  Capt.  Ounsheath  has  been  engaged 
in  tlu<  (•ni;ineer-in-chicfs  office  of  the  Post  I  ifHce  for  a  number  of  years,. 
and  h.is  s|>ont  the  greater  pnit  ot  the  war  in  France  with  the  Royal 
Eniiiiiccisi,  Signals. 

The  Recoi-d  Electrical  Comjiany.  Ltd..  of  Broadlicath,  Altrincham. 
has  issued  a  leaflet  giving  |)articiilars  of  its  combined  ohmmeter  and 
g'-nerator  for  insulator  testing.  The  generator  is  ivmovable  for  insi)ee- 
tion  and  can  be  interchanged  with  another  in  a  few  minutes.  If  damagi>d 
the  handle  can  l>e  replaced  in  a  moment.  The  n^sistance  frames  form 
a  unit  and  can 'also  1h-  replaced  in  a  few  minutes  and  the  e>thcr  (Mirts  can 
be  similarly  dealt  with  :  in  short,  every  component  is  a  complete  unit 
in  itself.and  is  removable  without  disturbing  neighbouring  components. 

The  latest  publication  of  the  Electrical  Development  .\ssociation  is 
a  iiam|ihlet  (E.D.A.  13)  which  contains  the  unsolicited  testimonials 
of  a  householder  who  claims  to  have  solved  the  domestic  help  problem 
with  the  assistance  of  electricity.  The  householder  adopted  electricity 
for  heating,  cooking  and  other  tiomestic  purpos-s.  with  the  result  that  a 
considerable  economy  of  time  and  labour  was  effected.  The  letters  are  a 
striking  tcstimonv  to  the  elliciencv  and  econtmiy  of  electricity  in  the 
household.  Copies  of  the  publication,  which  is  still  in  the  press,  can  be 
supplied  by  the  Association  at  10s.  per  100. 
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Companies'  Reports,  &c. 

It  is  announced  that  the  boards  of  the  Xitrogex  PRODrcTS  &  Carbide 
CJoMPASY  and  of  the  Albev  United  Carbide  Factories,  Ltd.,  have 
•completed  negotiations  for  tlie  amal;_'anuition  of  the  two  companies. 

The  directors  of  the  Northern  General  Transport  Company  pro- 
pose to  pay  an  int-erim  dividend  on  the  ordinary  shares  of  2J  per  cent. 
(Od.  per  share)  for  the  half-year  ended  June  30  last. 

The  warrants  for  payment  of  interest  on  the  4i  per  cent,  first  debenture 
stock  of  the  South  JIetropolitan  Electric  Light  &  Power  Company, 
Ltd.,  for  the  half-year  to  the  1st  inst.  hare  been  posted. 

The  directors  of  the  Shanghai  Electric  Construction  Company 
announce  an  interim  dividend  of  Ij  per  cent.  (12s.  per  share),  less  tax,  for 
the  past  half-year,  jjayable  on  the  1st  prox. 

Messrs.  Ward  &  Goldstone.  Ltd.,  propose  to  make  an  issue  of  80,000 
£1  7  per  cent,  cumulative  and  participating  preference  shares  in  order 
to  provide  capital  for  improvements.  &c.  The  company  recently  pur- 
chased the  works  of  the  Churchill  Tool  Company  at  Pendleton  and  con- 
template early  removal  to  the  new  pnmises. 

The  directors  of  the  Dundee,  Broughty  Ferry-  &  District  Tramways 
Company  report  that  the  profit  for  the  past  year,  including  £83  brought 
forward,  was  £5,653.  The  balance  for  disposal  is  £3,40(i.  and  it  is  proposed 
to  pay  a  dividend  on  the  ordinary  shares  at  the  rate  of  5  per  cent,  per 
annum,  less  tax,  to  place  £1,000  to  reserve,  and  to  carry  forward  £344. 

The  South  African  Carbide  &  By-Products  Company-,  which  has 
been  formed  with  a  capital  of  £307, .500,  divided  into  £300,000  7  per  cent. 
cumulative  participating  preference  shares  of  £1  each  and  150.000 
ordinary  shares  of  Is.  each,  is  offering  the  preference  shares  to  the  public. 
The  company  is  promoted  by  the  Chemico  Electric  Company  for  the 
manufacturing  of  calcium  carbide  and  of  extr  cting  motor  spirit,  tar  oil 
and  other  by-products  from  coal  and  shale  at  Ballengeich  in  Natal. 

The  sixth  ordinary  general  meeting  of  the  Southern  Brazil  Electric 
Company-,  Ltd.,  was  held  on  the  25th  ult..  when  the  chairman  (Mr.  E.  H. 
Tootal)  gavp  a  review  of  the  conditions  in  Sao  Paulo.  He  was  pleased 
to  say  that  everything  now  justified  the  belief  that  they  were  about  to 
enter  upon  a  much  more  satisfactori-  state  of  afiairs.  Their  big  con- 
struction work  had  been  practically  completed,  what  remained  to  be 
done  being  the  normal  extension  of  lighting  and  power  .supply,  for  which 
there  was  a  steady  demand  owing  to  the  general  j)rosperity.  Reviinie 
had  increased  progressively  since  the  beginning  of  the  year,  and  pnj- 
mised  to  develop  further  before  its  close.  Bra'zil  generally,  and  more 
particularly  the  State  of  Sao  Paulo,  had  emerged  from  the  war  with 
greatly  increa.sed  agricultural  and  cf>mn\orrial  prosjierity. 


STOCKS,  LTD  (158.939). — Private  company,  reg.  Sept.  19.  capital, 
£4.000  iii£lshares.  Objects  :  to  carry  on  the  business  of  mechanical,  motor 
electrical  and  general  engineers,  manufacturers  of  and  dealers  in  motor 
cars,  cycles.  &c.  First  directors  are  E.  Stocks  and  A.  H.  Taylor , 
Secretary.  G.  Nicholls.     Reg.  office  :   7,  Mint-street,  Lincoln. 

STOCKWELLa  OHMS, LTD.  (158,844).— Private  company.  Reg.  Sept- 
111.  Capital  tl. 0(1(1  in  £1  shares.  Objects:  To  carry  on  the  business 
of  mannfaituiers  of  and  dealers  in  electrical  machines,  instruments  and 
accessories,  mechanical  and  electrical  engineers,  &c.  Reg.  office,  32, 
Rodney-street,  Pentonville,  N.  1. 

SWIFTIC  TOOLS,  LTD.  (158,8l)(>).— Private  company.  Reg.  Sept.  17 
capital  £2,000  in  1,990  ordinary  shares  of  £1  each,  and  200 
founders'  shares  of  Is.  each.  To  carry  on  the  business  of  mechanical 
and  electrical  engineers,  founders„tool  makers,  &c.  First  directors  are  : 
Mrs.  W.  V.  Schove  and  A.  C.  Schove  (both  permanent).  Secretary  : 
Winifred  V.  Schove.  Reg.  office,  College  Hill  Chambers,  Cannon-street, 
E.C.4. 

TREDELECT  DYNAMOS,  LTD.  (158,598).— Private  company,  reg. 
S.'pt.  20,  ca]iital  £()0.(lO0  in  £1  shares  (15,000  7  per  cent,  cumulative 
partici])ating  pivfercnco).  to  take  over  the  English  patent  rights  for  the 
Tredelcct  Car  Lighting  Dynamos  and  Cut-outs,  with  the  English  business 
of  the  Trcdelect  Engineering  Company,  Ltd.,  &c.  First  directors  are 
H.  A.  Bartlett.  H.  C'.  H.  Smyth  and  G.  F.  A.  Norman.  H.  A.  Bartlett 
miy  retain  office  while  holding  1,000  shares. 

VICKERS  (AUSTRiLIA)  LTD.  (159,053).— Private  company,  reg. 
S'pt.  25,  caiitil  tlil.'i )  Kotl  stir?s.  Obj?ct5;  to  carry  on  the  business 
of  manufacturers  of  and  dealers  in  steel,  iron,  brass  and  metals,  ship- 
builders, armament  manufacturers,  electricians,  &c.  Reg.  office  : 
Vickers  Housi",  Broadway,  Westminster,  S.W. 

WILSON  &  VASS,  LTD.  (1.58,491).- Private  company.  Reg.  Sept.  3. 
capital  £3.000  in  £1  shares.  Objects  :  To  carry  on  the  business  of 
dealers  in,  owners  and  hirers  of  pleasure  and  commercial  vehicles, 
electrical  and  general  engineers,  &c.  First  directors  are  :  D.  Wilson 
and  J.  Vass.     Reg.  office.  Burn-lane,  Hexham,  Northumberland. 


NcM^  Companies. 

BANBEroOE  GAS  &  ELECTRICITY  COMPANY,  LTD.  (4,783).— Private 
company,  reg.  in  Dublin  Sept.  l(i,  capital  £10.(1(10  in  £1  shares,  to  acquire 
the  business  oi  the  Banbridge  Gas  Company-  J-  N.  Finney  is  governing 
director.     Reg.  office  :   Reilly-street,  Banbridge. 

COUSINS,  LTD.  (159,027). — Private  company,  reg.  Sept.  23,  capital 
£2.000  in  £1  shares  (1,990  cumulative  10  per  cent,  preference),  to  carry 
oil  the  business  of  manufacturers,  importers  and  exporters  of  and  dealers 
in  hardware,  machinery  and  tools,  electrical  and  mechanical  engineers. 
A-'-.  First  directors  are  W.  E.  Christie  and  H.  Christie.  Reg.  office  : 
41.  Charterhouse-si|uaii-.  E.C.  1. 

HARRIS,  UNDERBILL* COMPANY,  LTD.  (158,794).— Private  company. 
Reg.  Sept.  15,  capital  £2,000  in  £1  shares,  to  carry  on  the  business  of 
mechanical,  constructional,  electrical,  hydraulic  and  general  engineers, 
machinists,  toolmakers,  &c.  First  directors  are  :  E.  O.  Lenham,  A.  E. 
John  ami  .J.  Harris.  Secretary  :  J.  Harris.  Reg.  office.  West  India 
House,  Baldwin-street,  Bristol." 

JAMES  KILPATRICK  &  SON,  LTD.  (10,025).— Private  company.  Reg. 
in  Edinburgh  Sept.  12.  Capital  £15,000  in  5,000  7  per  cent,  cumulative 
preference  and  10,000  ordinary  shares  of  £1  each.  To  acquire  the 
business  of  electrical  and  general  engineers,  contractors,  &c.,  carried  on 
under  the  style  of "  .James  Kilpatrick  &  Son,"  at  Paisley.  First  directors 
are  :  W.  R.  Scott,  J.  Kilpatrick  and  T.  White.  Secretary  :  J.  Winning, 
Terrace-builflings,  Paisley. 

KELVINDALE  ELECTRIC  MFG.  COMPANY.  LTD.  (10,639).— Private 
company.  K-g.  in  KdiolMiri.'li  Si-pt.  22.  Capital  £.5,000  in  £1  shares. 
To  carry  on  the  bu.sine.s.-.  oi  electrical,  mechanical,  consulting  and  con- 
tracting engineers,  &c.,  and  to  adopt  an  agreement  lietwecn  A.  A. 
Schaschke,  M.A.M.E.E.,  and  W.  R.  C.  Murdoch.  Solicitor  :  W.  R.  C. 
Murrloch,    9H,    West    GcorL',-. street.    (JIasgow. 

LONDON  ASBESTOS  &  MOTOR  COMPANY,  LTD.  (159,000).— Private, 
company,  reg.  .Sipt.  22.  capit.ij  £1.00(1  in  £|  shares,  to  acquire  from 
D.  G.  Shrubsall  all  or  any  ol  the  (latents  and  patent  rights,  agencies  and 
representations  -specified  in  an  agreement  between  himself  and  H.  J. 
Buller,  and  to  carry  on  the  business  of  engineers,  manufacturers  of 
asbestos,  rubber  goods,  motor  cars,  &c.  First  directors  are  D.  G. 
Shrubsall,  R.  E.  Alexander  and  H.  J.  Buller.  Reg.  office  :  17,  Dacrc- 
street,  Westminster,  S.W.  1. 

PROVINCIAL  WIRELESS  COLLEGES.  LTD.  ( 1.58,778).— Private  company. 
Reg.  S<pt.  13.  capital  £200  in  £1  shares,  to  carry  on  a  school  or  schools 
for  the  teaching  of  inland,  cable  and  wireless  telegraphy  and  telephony, 
and  general  electrical  and  sfjecilic  wireless  telegraph  and  telephone 
technology,  &e.  First  directors  :  H.  A.  Flick  and  F.  Uavies  (both  per- 
manent).    Reg.  office,  39,  St.  Giles-street,  Norwich. 


Prices  of  Metals,  Chemicals,  &c. 

Copper —  Tuesday,  Sept.  30 

Price.                 Inc.  Dec. 

Best  selected per  ton  £1 10     0     0            — ■  — 

Electrolytic  bars £121     0     0            —  — 

H.C.  wire  bars £120     0     0           —  £10     0 

Sheet ,  £146    0     0           —  ~ 

hor-hrome  Wire — 
Phosphor-bronze 

wire,  basis   per  lb.  Is.  S^d.               —  — 

Brasi  60/40— 

Rod,  basis      Os.   Ud.                  —  — 

Sheet,  basis   „  Is.  2|d.                 —  — 

Wire,  basis    ,,  Is.  2|^d.                  —  — 

Pig  Iron — 

Cleveland  No.  1     ...     per  ton  £8     4     0                 —  — 
Galvanised      steel 

wire,  basis     ,,  33   10     0             —  — 

Lead  Pig — 

English  „  20  15     0             -^  — 

Foreign  or  colonial              ,,  25  12     6             —  — 

Tin— Ingot    274  10     0             —  10s.  Cd. 

Wire,  basis     per  lb.  0     3     6J          —  — 


Salammoniac. — Percwt.80s.and753. 
Sulphur  (Flowers).— Per  ton  £21. 
„      (Roll  Brimstone). — Per  ton 

£21. 
SvXphuric    Acid    (Pyrites,  168°). — 

Per  ton,  £7  ISs.  9d 

Shellac. 

Rubher. 


Copper  Sulphate.— Fev  ton  £41. 
Boric    Acid  (Crystals). — Per   ton, 

£72. 
Carbon  Bisulphide. — Per  ton  £55. 
Sodium  Bichromate. — Per  lb.  lid. 
Sodium  Chlorate. — Per  lb.  6d. 


4753.     December  delivery  460.3. 

Para  fine,  2s.  OJd. ;  plantation  1st.  latex  2s.  6d.  lb 


Thirty-Seven  Years  Ago. 

[From  The  Electrician,  Sept.  3U,  1882.] 

Electric  Lighting  for  Manchester. — The  City  Coimcil  have  been 
recommended  to  apply  for  a  provisional  order  to  supply  electricity  for 
public  and  private  purposes  within  an  area  co-extensive  with  the  City 
of  .Manchester. 

Liverpool  Docks. — A  correspondent  laments  the  absence  of  tele- 
phonic communication  with  the  Alexandra  Docks  at  Liverpool,  and 
remarks  how  u.s?ful  such  a  means  of  conveying  intelligence  between  the 
docks  and  merchants'  offices  would  be.  He  suggests  that  the  Liverpool 
Telephone  Exchange  Company  should  take  the  matter  up. 

Electrical  Teaching  in  Germany. — "  The  Times  "  Berlin  corres- 
pondent says  that,  in  view  of  the  great  and  growing  importance  of  the 
subject,  lectureships  on  electrical  science  and  its  api)lications  have  been 
establi3hed  at  Stuttgjrt,  Aix-la-Chapelle,  Karlsruhe  and  Hanover,  and 
this  winter  students  will  be  sjjecially  instructed  in  the  same  subject  in 
the  University  of  Berlin. 


THE  ELECTRICIAN: 


THE  OLDEST  WEEKLT  ILLUSTRATED  JOURNAL  OF 


ELECTRICAL    ENGINEERING,   INDUSTRY,   SCIENCE   AND  FINANCE 


ESTABLISHED  1861. 


No.  2,160.     [vo.r"Lxl?x....]         FRIDAY,  OCTOBER  lo,  1919. 


Price  Sixpence. 

By  Post,  Id.     Abroad,  M. 


CONTENTS. 


NOTBS    411 

Arrangements  for  the  Week  _ 413 

The  Three-Electrode  Thermionic  Valve  as  an  Alternating  Current 

Generator.  By  Prof.  C.  L.  Fortescue.  l\\\istTa.teA.  —  Concluded  414 
The   Limiting  Voltage  for   Underground  Cables.     By  F.  Fernie. 

Illustrated  416 

Destruction  by  the  Germans  in  Northern  France.  Illustrated  ...  417 
The  Shipping,  Engineering  and  Machinery  Exhibition  at  Olympia. 

l\\\istra.teA.— Concluded  ,  418 

Wireless  Navigation  for  Aircraft.     By  Capt,  J.  Robinson 420 

Electricity  Supply  for  Artisans'  Dwellings.    By  James  Cleary 421 

Starting   of   Asynchronous  Motors   by  Means   of   Tertiary    Eddy 

Currents.     By  R.  Riidenberg.     Illustrated 422 

OnR  Future — and  Canada  424 

Review     „ 424 

How  the  Progress  Department  Assists.     By  W.  J.  Hiscox 425 

Correspondence    426 

Report  of  Electrical  Inspector  of  Factories 427 

The  1919  Leipzig  Fair 429 

Patent  Record     „ 429 

Oommercial  Topics 430 

Electricity  Supply 431 

Tenders  Invited  and  Accepted 453 

Companies'  Reports,  &c 434 


Notes. 


The  Railway  Strike. 

Now  that  the  railway  strike,  after  nine  days  of  unparalleled 
dislocation,  has  terminated,  all  sections  of  the  commTinity  will 
be  counting  the  cost  and  estimating  the  gains  or  losses  accord- 
ing to  their  point  of  view.  What  has  been  the  total  cost  to 
the  nation  ?  That  is  a  figure  which  will  doubtless  be  estimated 
by  various  writers  before  long,  but  actually  it  will  be  difficult 
to  arrive  at  any  correct  figure,  and  the  effect  may  be  felt  for  a 
long  time  to  come.  The  result  of  such  disturbances  is  to 
threaten  our  commercial  activity  in  foreign  markets,  and  there 
is  every  prospect  that  unless  conditions  adjust  themselves 
•more  favourably  before  long  we  shall  practically  lose  such 
valuable  markets  as  China  and  others  in  the  East  and  else- 
■where.  The  gain  to  the  railwaymen  has  been  very  small, 
merely  the  extension  of  the  time  during  which  wages  cannot  be 
reduced  by  six  months.  Is  this  small  gain  worth  the  struggle 
that  has  taken  place  ?  The  reply  must  certainly  be  an  emphatic 
■'  No."  Moreover,  Mr.  G.  H.  Egberts,  who  was  present  at 
the  negotiations,  stated  last  Tuesday  in  a  lecture  before  the 
Industrial  League  and  Council  that  these  terms  could  have 
been  secured  by  negotiation  on  the  Friday  when  the  strike 
began,  but  the  N.U.R.  refused  to  continue  the  discussion. 
This  fact  throws  a  still  greater  responsibility  upon  the  N.U.R. 
executive.  On  the  other  hand,  there  has  been  some  gain  to  the 
public  in  general.  There  will  now  be  a  truer  appreciation  of 
the  proper  state  of  public  feeling,  which  will  result  in  greater 
stability,  and  will  show  those  who  would  head  for  revolution 
that  the  community  as  a  whole  will  not  take  such  efiorts  in  the 
passive  attitude  which  is  characteristic  of  the  imfortunate 
Russians.  With  regard  to  the  gain  to  the  railwaymen  no  one 
will  begrudge  the  extra  six  months,  except  in  so  far  as  it  may 
be  considered  an  encouragement  to  illegal  and  irresponsible 
action.  The  actual  amount  in  wages  will  probably  not  amount 
to  very  much,  but  there  is  a  broader  question.  Every  other 
industry  will  now  naturally  claim  that  no  reduction  in  war 


bonus  should  take  place  in  their  industries  during  the  same 
jseriod,  even  though  the  cost  of  living  may  come  down.  This 
would  not  much  matter  were  it  not  for  the  fact  that  the  level 
of  wages  reacts  upon  the  cost  of  living,  and  that  a  reduction  in 
the  cost  of  living  is  retarded  if  the  level  of  wages  is  maintained 
beyond  what  is  in  any  sense  reasonable.  In  this  connection  it 
must  be  remembered  that  the  mere  £  s.  d.  value  of  wages  is 
much  less  important  than  the  purchasing  value.  It  has  been 
the  common  experience  that  increases  given  in  wages  during 
the  war  have  directly  reacted  upon  the  cost  of  living,  and  the 
converse  must  be  borne  in  mind. 


The  Political  Aspect. 

On  the  broader  question  of  the  strike  as  it  aSects  the  com- 
munity we  agree  with  Mr.  W.  A.  Appletox,  secretary  of  the 
General  Federation  of  Trade  Unions,  that  the  strike  would 
never  have  taken  place  if  the  men  had  been  balloted  upon  the 
question  at  issue.  Mr.  Appletox  takes  much  broader  views 
than  many  of  his  colleagues,  and  it  is  worth  while  here  to  quote 
his  words  in  the  recent  quarterly  report  of  the  General 
Federation  : — 

November,  1919,  to  May,  1920,  will  be  fateful  months;  miless 
sanity  returns  and  production  increases,  they  will  be  tragic  months. 
.  .  .  Some  of  the  strikes  have  had  a  distinctly  political  origin. 
Political  strikes  must  either  fail  or  end  in  revolution.  They  are  not 
against  the  capitalist,  but  against  the  community.  It  is  not  the 
capitalist  who  suffers,  but  the  people.  Against  such  strikes  the 
Government  must  protect  the  people,  or  it  must  surrender  its 
functions.  The  effect  o'  such  strikes  is  to  decrease  production  and 
increase  the  price  o*  all  commodities. 

In  view  of  the  national  situation  and  the  possibility  of  a  grave 
shortage,  it  is  imperative  that  trade  imionists  should  face  the  facts. 
The  outstanding  ones  are  that  the  war  is  over ;    that  competitive 
laws  as  between  nations  arc  now  forcefully  operating  ;  that  food  and 
raw  materials  required  for  the  sustenance  of  the  men  and  women  of 
Britain  must  be  bought  from  countries  over  whose  merchants  our 
Government  has  no  control ;   and  that  these  commodities  must  be 
paid  for  with  goods,  and  not  paper. 
When  Parliament  reassembles  steps  should  be  taken  to   secure 
the  community  from  strikes  of  the  character  of  the  one   we 
have  just  experienced.     It  should  certainly  not  be  in  the  power 
of  a  dozen  men  to  throw  one  of  the  most  vital  services  of  the 
country  out  of  action  at  a  moment's  notice,  and  so  long  as 
such  means  are  adopted  the  man  in  the  street  will  consider  that 
strikes  which  are  so  engineered  are  more  political  than  indus- 
trial.    Moreover,  so  long  as  agreements  are  lightly  broken. 
Labour  will  bear  the  stigma  attaching  to  transactions  that 
are  not  moral,  and,  in  the  long  run,  Labour  will  suffer  on  this 
account  whatever  the  in\niediate  gain . 


The  Throttling  of  Export  Trade. 

In  our  issue  of  May  30  we  commented  upon  the  difficulties 
experienced  by  Australian  traders  in  dealing  satisfactorily 
with  British-made  electric  lamps  and  similar  goods.  The 
conditions  imposed  by  the  Australian  authorities  were  found 
to  have  a  most  restricting  influence.  Although  it  appears  that 
the  conditions  to  which  we  have  referred  may  be  ameliorated, 
we  gather  from  a  further  letter  we  have  just  received  from  the 
General  Electric  Engineering  Company,  of  Perth,  Australia, 
that  the  regulations  are  still  a  very  great  bar  to  importing 
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goods  from  England.  Not  only  is  the  duty  excessive,  but  the 
Customs  authorities  have  the  right  to  go  back  twelve  months, 
and  make  any  surcharge  they  thuik  fit  on  a  shipment  which 
has  been  sold.  For  example,  if  a  shipment  of  imported  goods 
is  sold  and  the  required  duty  is  paid,  the  Customs  have  the 
right  for  twelve  months  to  make  a  further  charge  on  the 
gromid  that  the  home  consumption  price  was  higher  than 
stated  by  the  importer  when  the  goods  were  cleared.  The 
method  adopted  is  simply  to  charge  the  extra  duty,  and  the 
onus  of  disproving  the  assertion  is  thrown  upon  the  importer. 
It  appears  to  us  that  this  is  a  most  extraordinary  method  of 
.applying  import  duties,  and  one  that  makesit  almost  impos- 
sible for  the  importer  to  carry  on  business  with  this  country. 
Surely  British  manufacturers  should  take  up  the  matter 
vigorously  with  the  Australian  authorities,  and  place  it  upon  a 
proper  basis  ;  otherwise  the  net  result  can  only  be  the  loss  of 
the  Australian  market  in  many  lines,  which  will  in  future  be 
supplied  by  other  countries  not  subjected  to  these  absurd 
restrictions. 


Mr.  Ram's  Report  on  Factories. 

The  annual  report  of  Mr.  G.  S.  Ram,  Electrical  Inspector  of 
Factories,  makes  interesting  reading  this  year  as  usual,  and 
will  be  found  in  abstract  on  another  page.  To  a  large  extent 
it  is  a  record  of  progress  and  development  during  the  war. 
There  are  not  so  many  cases  of  bad  design  to  which  attention 
has  to  be  drawn,  though  even  now  (and  often  actually  in  the 
case  of  Government  factories)  omissions  of  a  serious  kind  have 
been  found.  For  example,  in  certain  of  the  factories  which 
■were  required  to  run  night  and  day  no  provision  was  included 
to  enable  the  isolation  of  various  parts  of  switchgear  for  over- 
Tiauling,  and  consequently  the  necessary  work  could  only  be 
carried  out  luider  difficult  and  dangeroiis  conditions.  It  seems 
.  extraordinary  that  in  any  such  works  isolating  switches  and 
.  similar  devices  should  have  been  omitted.  Another  point  is 
that  electric  motors  are  still  to  be  found  without  terminal 
boxes,  and  consequently  loops  of  unprotected  cable  are  left 
where  they  are  liable  to  damage.  An  interesting  minor 
•development,  to  which  Mr.  Eam  calls  attention,  is  the  provision 
of  localised  lighting  in  worksho^js  by  means  of  small  10-watt 
lamps,  such  as  are  used  in  motor-car  headlights,  with  specially 
•designed  reflectors,  attached  to  fittings  having  a  universal 
joint  so  that  the  lamp  may  be  placed  in  any  position.  Since 
the  pres.sure  is  only  10  or  12  volts,  being  supplied  from  a  small 
transformer,  the  wiring  may  be  concentric,  the  metal  tube  (.f 
the  fittings  forming  the  return  conductor,  and  being  earthed  at 
the  transformer.  This  allows  simple  mechanical  methods  tobe 
•adopted,  and  excellent  illumination  can  be  .secured,  as  high  as 
15  ft.-candles  at  a  distance  of  15  in.  from  the  lamp.  Moreover, 
with  such  a  low  voltage  the  system  is  extremely  safe,  and 
consequently  has  much  to  recommend  it. 

Regulations  for  Sky-signs. 

^\  K  iiutice  that,  with  the  prospective  revision  of  lighting 
regulations,  the  question  of  restoring  the  right  to  use  illu- 
minated sky  signs  on  the  Embankment  is  attracting  attention. 
In  view  of  the  probable  shortage  of  coal  during  the  coming 
winter,  it  is  thought  probable  that  the  restoration  of  these 
lights  may  not  be  sanctioned  at  present.  On  the  other  hand, 
sooner  or  later  considerations  of  economy  -will  no  longer 
prevail,  and  the  question  arises  whether  pre-war  conditions 
will  apply  to  illuminated  signs.  Many  people  consider  that 
elaborate  and  brilliant  signs  of  this  nature  are  a  nuisance,  and 
it  is  to  be  noted  that  the  Advertisement  Regulation  Act 
■empowers  local  authorities  to  frame  bv-laws  to  prevent 
advertisements  impairing  the  natural  beauties  of  the  landscape. 
Presumably  these  powers  could  be  applied  to  night  signs.  We 
are  in  agreement  with  those  who  dislike  the  undue  prominence 


of  such  signs,  which  can  hardly  be  considered  to  enhance  the 
appearance  of  a  city  by  night.  During  the  war  period  their 
absence  has  been  something  of  a  relief.  It  seems  unfortimate 
that,  while  there  is  invariably  money  to  be  spent  on  the  use  of 
light  for  these  purjwses,  the  employment  of  ilhmaination  for 
the  beautification  of  a  city  by  night  would  be  considered  by 
many  to  be  an  extravagance.  In  any  case,  we  think  that  the 
erection  of  these  signs  in  prominent  places  ought  to  be  subject 
to  supervision,  both  with  a  view  to  avoiding  disfigurement 
and  in  order  to  eliminate  glare  likely  to  interfere  with  the 
guidance  of  traffic  by  night.  There  seems  no  reason  why  new 
signs,  at  least,  should  not  be  subjected  to  judiciotis  control, 
so  that  advertisers  may  be  encouraged  to  use  light  in  a  more 
artistic  manner  than  in  the  past. 

■     I   ^m  »    m 

Faraday  House  "Journal."— The  issue  of  this  Journal 
for  the  Michaelmas  Term  contains,  in  addition  to  a  number 
of  interesting  items  of  domestic  news,  an  article  on  "  The 
Temperature  Coefficient  of  Copper  '"  by  the  Principal,  Dr.  Alex. 
Russell.  Attention  is  drawii  to  the  difference  between  the  con- 
stantmass  and  the  constant-volume  temperature  coefficients. 

Midland  Electrical  Engineers'  Ball.— It  has  been  decided  to 
revive  the  Jlidland  Electrical  Engineers'  Ball,  which  will  be 
held  at  the  Grand  Hotel,  Birmingham,  on  November  13th. 
Mr.  R.  A.  Chattock  has  consented  to  act  as  chairman,  Mr. 
W.  y.  Anderson  hon.  treasurer,  and  Mr.  G.  J.  Bish,  hon. 
secretary.  Tickets  may  be  obtained  from  either  of  the  fore- 
going. It  is  anticipated  that  the  occasion  will  enable  many  old 
friends  to  meet  again.  AH  electrical  engineers  arc  urged  to 
attend  in  order  that  the  function  may  prove  to  be  as  great  a 
success  as  those  which  have  preceded  it. 

The  Industrial  League  and  Council,— This  body,  in  which 
are  incorporated  the  Lidustrial  League  and  Industrial  Recon- 
struction Coruicil,  has  arranged  for  a  series  of  lectures  to  be 
given  on  alternate  Tuesday  afternoons  at  4.30,  in  the  Council 
Chamber  of  the  Guildhall.  The  first  of  these  lectures  was 
given  last  Tuesday  by  the  Rt.  Hon.  G.  H.  Roberts,  M.P.  (F-jod 
Controller),  on  "  Some  Trade  and  Labour  Problems,"  and  was 
of  particular  interest  at  the  present  moment.  Other  lectures 
will  be  given  by  Prof.  Ripper,  Dr.  Russell  Wells,  Sir  Auckland 
Geddes,  Sir  George  Paish  and  the  Rt.  Hon.  Lord  Emmot*-. 
Tickets  for  the  series  can  be  obtained  on  application  to  the 
Secretary,  66,  Victoria-street,  S.W.j 

Determination  of  Free  Carbon  in  Rubber  Groods. — Anew 
publication  of  the  Bureau  ot  Standards,  Wasliington  (Tech- 
nologic Paper  No.  136),  summarises  some  experiments  by 
Messrs.  A.  H.  Smith  and  S.  W.  Epstein  on  the  above  subject. 
The  method  consists  essentially  in  removing  the  rubber  and* 
much  of  the  organic  matter  by  treatment  >vith  nitric  acid. 
Constituents  otJier  than  carbon,  which  remain  and  would  show 
ignition  losses,  are  removed,  in  so  far  as  possible,  by  treatment 
with  various  solvents.  Because  of  the  attack  on  carbon  by 
nitric  acid,  the  ignition  loss  represents  about  105  per  cent,  of 
the  carbon  originally  present.  Thus  corrected,  the  results, 
though  not  absolutely  accurate,  are  sufficiently  so  for  com- 
mercial work. 

Choice  of  Varnish  for  Insulating  Materials.—  The  Choice 
of  varnishes  for  coils,  kc,  forms  the  subject  of  a  note  in  the 
"  Electrical  World,"  slow-drying  varieties  being  in  general 
preferred.  An  important  consideration  is  that  the  dielectric 
resistance  increases  directly  with  the  length  of  baking  or 
drying  period,  the  slow  varnishes  imparting  the  highest  degree 
of  in.sulation  and  flexibility  and  producing  a  tough,  flexible 
fihn  which  may  also  be  depended  upon  for  mechanical  strength 
and  extreme  durability.  Black  vaniishes  are  claimed  to  be 
better  for  work  where  a  transi)arent  coating  is  not  absolutely 
essential  because  they  produce  a  more  flexible  and  highly 
insulating  film  than  clear  varnishes  of  the  same  class.  Var- 
nishes should  not  crystallise  under  prolonged  vibration,  and 
their  mechanical  structure  should  be  elastic  and  homogeneous. 
A  table  giving  the  characteristics,  uses,  drying  time  and 
.solvents  of  several  varnishes  is  also  presented. 
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Colouration  of  Arc  Lamp  Globes  Under  the  Action  of 
Light. — It  is  well  known  that  arc  lamp  globes  tend  to  assume 
a  purple  colouration  under  the  action  of  light,  a  phenomenon 
due  to  the  presence  of  manganese  which  is  used  to  coimteract 
the  greenish  colouration  which  would  otherwise  take  place 
owing  to  the  eliect  of  ferrous  salts  in  the  glass.  Mr.  M.  Luckiesh, 
writing  in  the  "Electrical  World,"  suggests  that  in  specifica- 
tions for  arc  lamp  globes  it  should  be  prescribed  that  no 
manganese  is  to  be  used.  This  would  avoid  the  colotiring 
effect  (which  may  involve  ultimately  50  per  cent,  absorption),, 
and  for  outdoor  globes  the  slight  greenish  coloration  would 
not  be  of  great  consequence. 

Locating  Sources  of  Oil  by  Electrical  Means.— The  idea 
of  using  current  transmitted  through  tlie  earth  as  a  means  of 
locating  metal  ores  is  familiar,  the  idea  being  that  the  greater 
conductivity  of  these  metalliferous  regions  can  be  clearly 
indicated,  and  the  area  mapped  out.  The  location  of  oil 
deposits,  which  according  to  the  '"  Electrical  Keview  "'  (U.S.A.) 
is  now  being  investigated  electrically,  presents  a  converse 
problem.  In  this  case  the  insulating  properties  of  the  oil 
diminish  the  current  and  oil-bearing  regions  are  detected 
accordingly.  In  view  of  the  great  depth  to  which  it  is  often 
necessary  to  bore  for  oil  (which  may  exist  simultaneoxisly  with 
an  almost  oil-free  area  above)  the  method  wouldseem  to  have 
limitations,  but  it  has  doubtless  po.ssibilities  in  dealing  with 
surface  oil-areas. 

Value  of  Photographic  Records.— The  "  American  Ma- 
chinist "  remarks  that  many  American  industrial  concerns 
have  been  led  to  realise  the  value  of  photography  during  recent 
years.  In  connection  with  the  Liberty  Loan  campaign  and 
the  Red  Cross  and  other  appeals  many  special  decorative 
displays  and  unique  exhibits  were  arranged,  yet  few  records 
now  survive.  Photography  is  of  great  value  as  a  means  of 
circulating  information  regarding  special  mechanical  con- 
trivances. The  cultivation  of  photography  as  a  regular 
element  in  machine  shop  work  is  well  worth  while.  Memory 
plays  so  many  tricks  that  exact  photographic  records  showing 
shop  practice  are  often  useful  at  a  future  period,  especially 
in  recording  progressive  changes  in  shop  arrangements  and 
preventing  a  retvirn  to  methods  which  have  been  tried  in  the 
past  and  discarded. 

Aluminium  Production  and  Electricity  Supply  in  Ger- 
many.— In  a  Paper  by  Dr.  E.  Troger  in  the  "  Zeitschrift  des 
Vereines  deutscher  Ingenieure,"  the  production  of  aluminium, 
at  the  beginning  and  end  of  the  war  respectively,  in  units  of 
1,000  tons  was  estimated  as  follows  :— Germany,  1,  40; 
Aastria,  11,  2.5  ;  Englana,  7-5,  12  ;  France,  18,  20  ;  Italy,  1, 
7  :  Norway,  1-.5,  16  :'  United  States  and  Canada,  28,  73.  The 
development  in  Germany  was  thus  exceptionally  great,  and 
many  new  plants  have  been  laid  down.  Li  1916  three  large 
works  were  started,  the  Erftwerk,  the  Vereinigte  Aluminium- 
werk  A.G.,  and  the  Innwerk,  reqiiiriug  1,200,000,000  kw.-hrs. 
per  year  (43  per  cent,  of  the  whole  electric  energy  available  in 
Germany  in  1913).  To  meet  the  heavj  power  demands  several 
large  electricity  supply  plants  were  coupled  up.  However,  the 
charge  on  the  capital  invested  is  hea%^  and  the  general  in- 
du.strial  outlook  is  serious.  It  is  suggested  that  the  State, 
already  largely  interested  in  the  capital  of  the  plants,  will 
liave  to  nationalise  the  electricity  supjily.  All  the  large 
electricity  saiiply  stations  which  now  feed  aluminium  works 
would  then  be  interlinked,  and  neighbouring  districts  would 
take  their  supply  from  these  united  stations. 

The    Formation  of    Clouds    by  Aeroplanes.— As  is  well 

loiowTi,  suggestions  have  been  made  at  various  times  for  the 
formation  of  artificial  clouds  by  aircraft  in  order  to  conceal 
themselves  from  observers  on  the  ground.  The  Zeppelins 
-Appear  to  have  made  use  of  this  device  by  emitting  specially 
generated  smoke  from  the  exhaust  of  the  engines.  Some 
recent  experiments  made  by  the  United  States  Army,  however, 
suggest  that  under  favourable  conditions  the  mere  passage  of 
an  aero])lane  through  the  air  may  result  in  the  formation  of  a 
temporary  cloud  more  or  less  surrounding  the  machine.  The 
"  Engineer,"  commenting  on  these  experiments,  remarlcs  that 


the  creation  of  such  a  cloud  appears  reasonable,  for,  given  an 
appropriate  degree  of  atmospheric  humidity,  it  seems  natural 
to  expect  that  the  local  changes  of  pressure  produced  in  the 
vorte.x  and  other  disturbances  in  the  air  acwjmpanying  the 
flight  of  the  machine  would  result  in  a  temporary  condensation 
of  the  atmospheric  water  vapour  and  the  conse<jaent  formation 
of  a  '■  cloud."  That  the  formation  should  be  sufficiently 
marked  to  be  observable  at  a  distance,  as  apparently  it  has 
been  observed,  is  more  to  be  wondered  at  than  that  the  cloud 
should  be  formed.  It  is  stated  that  in  the  LTuited  States  Army 
high-speed  wind  tunnel  at  Da}i;on  the  phenomenon  has  been 
noticed  on  a  small  scale,  and  that  it  is  being  applied  instead 
of  the  usual  .smoke  or  lycopodiu'm  powder  method  to  make 
the  flight  vortices  visible  to  the  human  eye  and  the  lens  of  a 
camera. 

Apparatus  for  Determining  the  Presence  and  Amount  of 
Combustible  Gas  in  Air.— An  interesting  contribution  to 
knowledge  on  the  above  subject,  by  Messrs.  E.  Pi.  Weaver  and 
E.  E.  Weibel,  is  included  in  a  scientific  Paper  recently  issued  by 
the  Bureau  of  Standards,  Washington  (No.  334).  The  detec- 
tion and  automatic  indication  cf  the  presence  of  combustible 
gases  in  air  is  a  problem  of  great  importance  in  many  indus- 
tries, and  several  forms  of  apparatus  for  the  purpose,  base<l  on 
the  behaviour  of  a  heated  wire  in  contact  with  such  gases,  are 
described.  The  three  chief  forms  are  the  compensated  bridge 
indicator,  the  glowing  wire  indicator  and  the  bimetallic  indi- 
cator. The  fiist -named  device  uses  a  balanced  Wheatstone 
bridge  made  up  of  four  platinum  wires,  two  of  which,  on  oppo- 
site sides  ot  the  bridge,  are  rendered  inactive  by  a  thin  coating 
of  some  material  cot  causing  surface  combustion.  The  bridge- 
is  unafiected  by  variations  in  room  temperature,  but  is  put  out 
of  balance  by  the  presence  of  combustible  gases  wh'ch  affect 
the  temperature  of  the  heated  active  wires.  The  glowing  wire 
indicator  merely  uses  two  short  lengths  of  platinum  wire,  one 
active  and  one  inactive,  supplied  ivith  current  from  a  portable 
battery.  By  rheostats  the  currents  can  be  varied,  and  the 
wires  made  to  glow  with  the  same  intensity,  but  a  difference  is 
at  once  revealed  when  gas  is  present.  The  third  device  is  a 
bimetallic  strip,  which  is  caused  to  bend  by  difference  in  tem- 
perature owing  to  the  effect  of  combustible  gases.  The  instru- 
ments and  the  theory  on  which  they  are  based  are  discussed  in 
detail,  and  the  communication  well  deserves  study  by  mining 
engineers  and  others  interested  in  the  subject. 


Obituary. 

We  regret  to  record  the  death  of  Mr.  B.  A.  R.\ worth,  joint  editor  of 
"  Engineering,"  which  toolc  place  at  Sutton,  Surrey,  on  the  30th  ult.  Mr. 
Raworth  was  educated  at  Owen's  CoUcge,  Manchester,  and  served  his 
pupilags  with  Messrs.  Wren  &  Hopkinson.  For  a  time  he  was  private 
assistant  and  draughtsman  to  Sir  Joseph  Vlliitworth,  and  from  1872  to 
1874  he  was  with  Messrs.  Siemens  Bi-os.  at  Woolwich.  In  the  latter  year 
he  joined  his  brotlior,  the  late  Mr.  J.  S.  Raworth,  in  developing  cotton- 
spinning  m:u'liinery.  In  1880  he  returned  to  London  and  joined  the 
staff  of  Sir  Lloyd  Wise  as  chief  technical  a.s.sistant ;  in  1882  he  V>ocame 
attached  to  the  staff  of  our  contemporary  "  Engineering,"  and  in  1906  he 
l>eoame  joint  editor  of  that  journal.  From  1901  to  1904  he  contributed 
a  number  of  valuable  articles  on  electrical  subjects  to  "  Traction  and 
Transmission,"  n  monthly  supplement  to  "  Engiiu^ering."  Jlr.  Raworth 
was  a  member  of  the  Institution  of  Mechanical  Engineers,  of  the  Iron  and 
Steel  Institute,  and  of  the  Institute  of  Metals. 


Arrangements  for  the  Week. 

FRIDAY,  Oct.  lOth  (to  day). 

JuNiott  Institution  of  Engineers. 
7.30  p-m.     At  the  Shipping,  Engineering  and  Machinery  Exhibition, 
Olvuipia.   London,   W.     Lecture   on    "Some   Hvdraulic   Ex- 
hibits," by  Dr.  H.  S.  Hele-Shaw. 

Electeo-H.\rmonic  Society. 
S  p.m.     At    the    Holborn    Restaurant,    London,    W.C.     Smoking 
("oncert. 
SATURDAY,  Oct   llth. 

BiRMiNGK.vM  it  District  Electric  Club. 
7  p.m.     At  the  Grand  Hotel,  Colmore-row,  Hirmingham      Paper  on 
"Notes  on  Private  House  Electric  Lightins  Installations,"  bv 
Mr.  C.  M.  Walter,  A.M.I.E.E.,  and  Mr.  R.  G.  Marsh. 
MONDAY,  Oct.  IStH. 

Electricity  Supply  Commercial  Association 
7  p.tn.      At  Caxton   Hall,   Westminster,  London,   S.W.       Mass 
Meeting  will  be  held. 


414 


THE  ELECTRICIAN. 


October  10,  1919. 


The  Three-Electrode  Thermionic  Valve  as  an 
Alternating  Current  Generator.* 


ty    I»r<.f.    C.    L.    FORTESCUK. 

(  Concluded  from  page  390.y( 


As  a  very  good  first  approximation,  which  is  good  enough  for 
most  designing  purposes  the  following  assumptions  may  be  made  : — 

(o)  The  power  expenditure  arising  from  the  passage.of  the  excitiag 
current  from  the  valve  through  the  part  Oh  of  the  inductance  may 
be  neglected  in  comparison  with  the  whole  loss  due  to  the  main 
oscillating  current. 

(6)  The  power  abstracted  from  the  circuit  to  operate  the  grid 
may  be  neglected  in  comparison  with  the  loss  due  to  the  main 
oscillating  current. 

(c)  The  resistance  component  of  the  voltage  across  each  part  of 
the  inductance  may  be  neglected  in  comparison  with  the  reactance 
component ;  i.e.,  the  relative  phases  of  the  voltage  and  current  may 
be  taken  as  differmg  negligibly  from  90  deg. 

((f)  The  amplitude  of  the  incipient  oscillation  may  be  assumed 
to  be  so  small  that  tlie  characteristic  curves  may  be  taken  as  straight 
lines  over  the  whole  range  under  consideration. 

With  these  assumptions  the  conditions  necessary  for  the  main- 
tenance of  oscillations  can  be  calculated  easily.  Let  8/  be  the  R.M.S. 
value  of  the  incipient  alternating  current  in  the  inductance.  The 
corresponding  R.M.S.  voltage,  SF,  across  the  whole  inductance  is 

8F=ico.  S/_ .     .__(!) 

where  to=27t  times  the  frequency. 

Let  the  voltage  across  the  part  aO  of  the  inductance  be  some 
fraction  of  SI',  viz.,  a .  SF,  and  that  across  the  part  Ob  some  other 
fraction,  viz.,  6  .  SF  ;  the  only  limitations  to  a  and  6  being 

a  +  b>\       (2) 

Let  kx  be  the  rate  of  increase  of  the  current  at  the  positive  elec- 
trode with  respect  to  the  increase  of  the  grid  voltage,  and  i-j  the  rate 
of  increase  with^respect  to  the  voltage  at  the  positive  electrode. 
The  alternating  component  of  the  valve  current  through  the  part 
Ob  of  the  inductance  is  then 

k^a.  SF-i-jfi.SV. 

If  Sir  denotes  the  mean  power  supplied  to  the  circuit,  then 
SIF=6  .  hV{k^a  .  Sr-k^b  .  SF) 

=  (kiab~k2b"-)SV- (3) 

With  the  foregoing  assumptions,  the  power  expenditure  in  the 
circuit  is  8/- .  B,  R  being  the  effective  resistance  of  the  oscillatory 
cicruit. 

The  conditions  necessary  for  a  small  oscillation  to  build  up  to  a 
large  one  are,  therefore, 

(kiab-kJ)^)^V^>UK  R (4) 

But  8I=SV/L<ii,  and  so  the  condition  becomes 

kiab—k,b''>R/fJio'' (5) 

And  putting  <ji'=ljLC,  which  is  nearly  true,  the  condition  reduces 

t»-  kiab—kib->RCIL        (6) 

or  Labk{>RC-\-Lb'ki (6a) 

With  power  valves  the  term  Lb'^k^,  is  sometimes  much  greater  than 
the  term  R!',  and  when  this  is  the  case  the  approximate  conditions 
for  the  maintenance  of  oscillations  become  alb>kjki,  which  is 
simply  an  expression  of  the  requirement  that  the  oscillation  line 
must  lie  as  shown  in  Fig.  10,  and  not  as  in  Fig.  12. 

Equation  (3)  is  also  of  interest  in  that  it  gives  a  value  for  the 
"  negative  resistance  "  of  the  valve.  Putting  ^F=io> .  8/,  the 
jwwer  supplied  to  the  circuit  is  j    ;,  __^ 

8IF=(Aia6-tj6')i=o>2 .  8/» 
L 
=-(ky(ib-k^^) .  M\ 

from  which  it  follows  that  the  negative  resistance  is 

J?-  =  -(V6-fc,6') (7) 

The  required   condition  for  the  maintenance  of  oscillations  is  that 
this  negative  resistance  shall  exceed  the  actual  resistance,  R,  i.e.,  that 
L 
-{kiab-k^b-)>R (6b) 

which  is  identical  with  equation  (C). 

Assuming  that  the  necessary  conditions  are  compiled  with,  any 
small  oscillation  that  may  be  started  by  the  clo.sing  of  a  switch  or 
by  any  other  means,  will  gradually  increase  in  amplitude.     The 
•Paper  read  before  the  British  Association  at  Bournemouth. 


corresponding  oscillation  line  will  lengthen  proportionally  and  in 
course  of  time  will  extend  into  regions  where  the  values  of  k^  and  k„ 
are  no  longer  constant  throughout  the  whole  of  the  cycle,  and  the 
alternating  component  of  the  current  from  the  valve  will  be  no  longer 
a  sine  wave.  This  effect  will  be  particularly  marked  when  the  os- 
cillatory current  reaches  such  a  value  that  the  voltage  at  the  positive 
electrode  is  reduced  almost,  or  quite,  to  zero  at  the  beginning  of  the 
cycle.  In  consequence  of  this  irregularity  the  power  supplied  to 
the  circuit  from  the  valve  will  increase  less  rapidly  than  the  square 
of  the  current  in  the  main  oscillatory  circuit.     Stable  conditions 


Fro.  13. 

where  the  power  supply  is  equal  to  the  power  expenditure  will  thus 
be  reached  quickly  and  no  further  increase  of  the  current  will  take 
place  unless  the  resistance  of  the  circuit  is  reduced. 

In  Fig.  13  three  cases  have  been  taken.  The  circuit  for  which 
the  curves  are  plotted  consists  of  an  inductance  of  3,0J0  micro- 
henries and  a  capacity  of  3,000  cm.,  so  giving  a  wave-length  of  about 
0,000  metres.  The  connections  to  the  valve  are  such  that  6=0-26, 
0=004,  and  the  valve  characteristics  assumed  are  the  same  as 
those  of  Fig  10.  The  curve  A  has  been  drawn  for  a  current  of  3-7 
amperes,  which  will  reduce  the  voltage  at  the  positive  electrode  to 
700  volts  at  the  beginning  of  the  cycle.     The  power  supplied  to  the 


circuit  will  be  about  116  watts,  and  the  current  would  be  stable  at 
this  value  if  the  resistance  of  the  circuit  was  11-8  ohms.  In  curve  B 
a  larger  oscillatory  current  of  4-85  amperes  is  assumed,  which  would 
reduce  the  voltage  at  the  positive  electrode  to  300  volts.  A  very 
marked  kink  is  then  appearing  in  the  top  of  the  Wave  of  exciting 
current.  The  power  supplied  to  the  circuit  will  be  about  137  watts, 
and  the  current  would  be  stable  at  this  value  if  the  resistance  of  the 
circuit  was  5-8  ohms.  In  curve  C  the  oscillatory  current  has  been 
taken  as  5-7  amperes,  which  will  just  reduce  the  voltage  at  the  poxi- 
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tive  electrode  to  zero.  Compared  with  the  curve  B  the  irregularity 
of  the  wave  wiU  be  much  greater,  and  the  power  supplied  to  the 
circuit  will  be  reduced  both  actually  and  relatively,  with  the  result 
that  this  current  could  only  be  maintained  if  the  resistance  was 
reduced  to  about  three  ohms.  These  curves  show  quite  clearly  why 
it  is  that  with  a  valve  generator  the  current  increases  but  little  when 
the  resistance  of  the  circuit  is  reduced,  unless  some  alteration  is  made 
to  the  adjustments.  They  also  illustrate  a  self-protecting  property 
of  the  valve.  If  the  load  is  taken  olf  there  is  a  a  small  increase  in 
the  current  accompanied  by  a  reduction  of  the  main  power  taken 
from  the  supply.  In  curve  .-1  the  mean  current  at  the  positive  elec- 
trode is  about  0-17  amperes,  but  m  curve  C  it  is  only  0-12  ampeies. 

For  the  particular  conditions  in  which  the  mid-point  of  the  cycle 
of  maximum  amplitude  is  at  the  mid-point  of  the  characteristics, 

the  R.M.S.  value  of  the  exciting  current  from  the  valve  is  -r—'~,  /« 

being  the  saturation  electron  current ;   and  the  R.M.S.  value  of  the 

voltage  across  the  part  Ob  of  the  inductance  is  — :  ,  Vq  bemg  the  steady 

voltage  applied  to  the  positive  electrode. 

The  maximum  power  that  can  be  obtained  from  the  tube  is  then 

If  /  and  V  are  the  R.M.S.  values  of  the  alternating  current  and 
voltage  in  the  oscillatory  circuit,  the  stable  maximum  conditions  are 
then  approximately 

V 
But  1= ,     ,  and  if  the  oscillation  line  just  stops  at  the  horizont 


axis,  bV- 


Lc 

Vo 

V2 


I'o    RC 


(8 


This  equation  gives  the  suitable  value  for  b,  and  the  corresponding 
value  of  a  for  the  maintenance  of  the  oscillations  follows  fr-^ii 
equation  (6). 


FiG.il 5. 

JThe  aviTage  current  taken  from  thejsupply  is  ^/^  at  the  [steady 
voltage  Vf.   Hence  the  efficiency  of  the^valve   neglecting  the  power 

supply  to  the  filament,  is  50  per  cent.  J]  ,.   _,' ^  _  : J    i;    'L 

This,  however,  is  by  no  means  the  highest  possible  efficiency 
Any  arrangement  of  the  valve  and  circuit  that  leads  to  an  irregular 
wave  of  current  giving  a  considerable  power  to  the  circuit  but  having 
at  the  same  time  a  low  arithmetic  mean  will  give  a  much  higher 
efficiency  than  50  per  cent.  If  a  steady  negative  voltage  is  applied 
to  the  grid  so  that  the  midpoint  of  the  cycle  is  towards  the  bottom 
of  the  characteristics,  efficisncios  up  to  as  high  as  75  per  cent,  can 
be  obtained.  A  battery  may  be  used  for  this  purpose,  but  the  circuit 
shown  in  Fig.  8  is  preferable.  Hera  the  smaU  rectitied  current  from 
the  grid  passes  through  the  resistance  H^  and  so  automatically  main- 
tains the  grid  at  a  negative  voltage  depending  upon  the  amplitude 
of  the  oscillations. 

This  theory  of  the  action  of  the  circuits  is  applicable  to  any  form 
of  circuit.  If,  for  example,  a  mutual  coupling  to  the  grid  is  used,  the 
grid  voltage  can  still  be  expressed  as  a  fraction  of  the  voltage  across 

M 
the  main  inductance.     If  M  is  the  mutual  inductance,  o=-r   aJid 

the  condition  for  the  building  up  of  the  oscillations  is 


4.  A  Short  Description  of  Certain  Valve  Transmitting 
Sets  used  for  W/T  in  the  Naval  Service 

Most  of  the  valve-transmitting  sets  in  the  Naval  Service  have 
been  designed  to  work  as  far  as  possible  from  the  power  supply  of 
existing  spark  telegraphy  sets.  This  power  supply  is  in  the  form 
of  a  high  voltage  singla-phase  alternating  current,  of  frequency  from 
about  100  cycles  per  second  upwards.  To  use  this  supply  it  is 
necessary  to  tit  rectifiers  which  will  convert  the  alternating  supply 
into  a  direct  current  supply.  The  rectifiers  used  are  tv>-o  electrode 
valves  differing  from  the  three  electrode  valves  only  in  that  the  grid 
electrode  is  omitted.  Fig.  H  shows  a  simple  method  of  connecting 
up  a  two-electrode  valve  for  this  purpose.  During  the  half-cycles 
when  the  positive  electrode  P  is  positive  to  the  filament,  negative 
electrons  are  drawn  from  the  filament.  During  the  other  haff-cj-cles 
no  reverse  current  can  pass.  Consequently  there  is  a  deficit  of 
negative  electrons  on  the  plates  of  the  condenser  connected  to  the 
filament  of  the  valve.  The  terminals  of  the  condenser  C  can_lhen 
be  used  as__a  direct-cuiTent  supply.  By  increasing  sufficiently  the 
capacity  of  the'condenser  the  imiformity^of  the^direct -current  supply 
can^be  increased/o_[any' desired  extent.  The  numerical  relationships 
of  rectiliers'of  this  typ^have  been  given' recently^bj^the'^author.* 


Mbki>IiC+Lb^k 


(9) 


^Au  improvement  on  the  simple  ciivuit  of  Fig.  14  involvmg  the 
uso  of  two  valves,  has  generally  been  used.  Fig.  15  shows  such  a 
typical_^circuit_^arrangement.  With  this  system  one  valve  is  opera- 
tive duruig  each  half-cycle  and  for  a  given  luiifoi-mity  of  the  direct 
current  supply,  the  capacity  required  in  the  condenser  < '  is  much  less. 
The  facts  that  the  mid-points  of  the  secondary-  wuuUngs  of  the  spark 
sot  transformers  were  already  connected  toeivrth,and  that  the  whole 
secondary  voltage  was  usually  in  e.xcess  of  that  required  for  the 
valves,  were  additional  reasons  for  the  adoption  of  the  two-valve 
system. 

For  the  oscillatmg  circuit,  two  systems  have  been  used  ;  one  in 
which  tho  aerial  has  constituted  the  capacity  in  the  cirvuit,  and  the 
other  an  arrangement  of  coupled  circuits,  m  which  the  aerial  circuit 
is  separately  tintetl  and  is  loosely  coupled  to  an  oscillatmg  circuit 
coimected  to  the  valve. 

When  using  the  aerial  as  the  capacity,  the  circuit  arrangement  is 
as  shown  in  Fig.  8  with  the  addition  of  the  necessary  switch  foi 
the  control  of  tho  oscillations  in  accordance  with  the  Morse  signs.' 

*  Paper  read  before  the  Physical  Society  of  London,  June  i7th   191 


416 


THE  ELECTRICIAN. 


October  10,  1919. 


to  be  lent.  This  switch  has  to  perform  two  functions,  viz.,  to  break 
the  primarj'  supply  to  the  transfonuer  and  to  throw  the  earth  con- 
nection of  the  aerial  coil  over  to  the  rec-eixing  instruments.  Mag- 
netically-operated switches  have  generally  been  used  for  this  purpose 
which  aw  controlled  by  the  operator  in  the  receiving  compartment 
by  a  single  Morse  key  of  the  ordinary  type. 

Figs.  16  and  17  arc  photographs  showing  the  general  arrangement 
of  one  of  the  valve  transmitting  sets  used  ua  the  Naval  Service. 

In  the  centre  of  Fig.  16  are  the  two  rectifying  valves  with  the 
controlling  rheostat  and  instruments  on  the  left ;  the  whole  unit 
being  mounted  on  porcelain  insulators.  The  alternating  supply 
from  the  spark  sot  comes  in  on  ths  extreme  left,  where  parts  of  the 
spark  set  actually  appear  in  the  photograph.  Below  the  reotider 
unit  are  the  four  condensers  used  for  smoothing  out  the  current  from 
the  rectifiers.  The  single  o.soillating  valve  is  placed  to  the  right  of 
the  rectitiers  and  appears  on  the  extreme  right  of  Fig.  16.  Fig.  17 
■hoxrs  the  additional  apjiaratus  required  to  couple  the  valve  to  the 
existing  aerial  circuit,  together  with  a  further  view  of  the  oscillating 
valve  on  tb"-  left.  In  the  centre  of  Fig.  17  is  the  grid  coupling  coil. 
One  part  of  this  is  connected  in  series  between  the  aerial  tuning 


inductance  and  earth.  The  upper  part  is  comiected  to  the  grid,  and  in 
this  set  a  variable  condenser  is  used  in  parallel  with  this  inductance 
in  order  to  tune  the  grid  circuit.  The  cylindrical  object  at  the  back 
of  this  condenser  is  thejesistance  J^a^of  Fig.  8.  The  small  magnetic 
switch  in  the  front  of  Fig.  1 7  is  the  switch  changing  over  the  aerial 
connections  from  the  earth  comiection  to  the  receiving  instruments 
in  the  interval  between  tlie  ilorse  signals. 

Fig.  18  shows  the  complete  set  of  additional  ajjparatus  required 
for  use  with  a  much  more  ^wwerfui  8i>ark  installation.  t  , 

The  complete  rectitier  unit  is  on  the  right,  with  the  smoothing 
condensers  below. 

Three  oscillating  valves  are  used  in  iiarallel,  the  three  filament 
regulators  bemg  situated  immediately  beneath  them. 

The  grid  coupling  coil  and  grid  circuit  tuning  condenser  arc  in  the 
centre  on  the  left,  and  the  U^  resistance  in  in  the  left-hand  to])  comer. 
At  the  bottom  on  the  left  is  the  alternator  held  regulator,  and  be- 
tween it  and  the  smoothing  condensers  are  two  transformers  supply- 
ing the  hlanient  current  for  the  valves. 

In  conclusion,  the  author  would  like  to  add  a  word  of  thanks  to 
the  staff  of  the  VV/T  Department  of  H.M.  iSignal  School,  i'ortsmouth, 
for  the  assistance  given  in  the  preparation  ot  this  .l-'apor. 


The  Limiting  Voltage  for  Under- 
ground Gables. 

By   F.   FERNIE. 

The  conclusions  reached  in  Dr.  Russell's  1907  I.E.E.  Paper, 
"  The  Dielectri c  Stren gth  of  Insulatin g  Materials , ' '  are  commonly 
applied  to  impregnated  paper  cables,  although  it  is  stated 
in  that  Paper  that  they  apply  only  to  isotropic  instilating 
materials  ;  now  the  insulation  of  paper  cables  is  essentially 
wolotropic.  It  is,  therefore,  not  surprising  to  fmd  that  the 
breakdown  law  of  paper  cables  does  not  obey  the  theory  for 
isotropic  materials,  which  makes  a  cable  having  a  conductor 
of  relatively  small  diameter  have  a  lower  breakdown  value 
than  one  with  a  larger  conductor,  both  with  equal  thicknesses 
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of  insulation.  Dr.  Russell  himself  quotes  an  experiment  of 
Jona,  illustrating  this  point,  for  which,  however,  he  found  an 
ingenious  exjalanation.  (Compare  also  experimental  results  of 
Dr.  M.  Klein,  The  Electrician,  Dec.  26,  1913.)  Impregnated 
paper,  in  fact,  behaves  in  the  same  way  as  air,  when  (air)  is 
tested  between  a  wire  stretched  inside  a  cylinder  and  the 
cylinder.  Air  is  found  when  tested  in  this  way  to  have  an 
aijparently  greater  strength  next  to  a  wire  of  small  diameter 
than  next  to  one  of  a  (relatively)  larger  diameter.  Fig.  1 
shows  a  curve  of  the  average  R.M.S.  values  of  the  breakdown 
voltage  of  a  number  of  single  cables  plotted  against  sectional 
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area  of  conductor,  all  the  cables  having  the  same  thickness  of 
insulation.  These  values  were  obtained  with  the  voltage 
raised  quickly.  In  Fig.  2  is  plotted  the  "  visual  "  or  "  corona  " 
voltage  of  air  on  a  wire  stretched  inside  a  cylinder  (.see  TiiK 
Electrician,  Oct.  10,  1913).  The  similarity  between  the 
shape  of  the  two  curves  is  obvious  and  an  analogous  result  to 
Fig.  1  is  obtained  with  three-core  cables. 

There  is  an  mteresting  theory  to  accoxmt  for  the  behaviour 
of  air  in  Peek's  book,  "  Dielectric  Phenomena  "  ;  it  may 
also  be  tliat  air,  when  subjected  to  an  electric  stress,  becomes 
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striated  or  feolotropic.  Whatevei  may  be  the  explanation  of 
the  behaviour  of  a  jjaper  cable,  tht-  conclusion  that  appears 
first  to  emerge  is  that  very  high  voltages  might  be  used  for 
underground  transmission,  proTOlod  the  conductor  is  made 
sufficiently  small.  Thus  a  cable  made  of  a  single  No.  14 
S.W.G.  conductor  with  0-5  in.  of  radial  insulation  might  have 
a  breakdown  voltage  of  over  300  kv.,  and  work  at  a  pressure 
of  60  kv.  to  100  kv.  with  a  factor  of  safety  against  surges,  &c., 
of  three  or  more.  Three  such  cables  carrying  10  amperes 
and  working  at  100  kv.  forming  a  three-phase  circuit  would 
carry  between  1,300  kw.  and  1,400  kw.,  with  a  power  factor 
of  0-8.  There  would,  of  course,  be  a  big  drop  in  pressure  in  a 
long  line.  But  whilst  the  cable  coii-sidered  above  might  with- 
stand 300  kv.  for  a  few  minutes  it  would  get  so  hot  through 
energy  losses  in  the  dielectric  if  this  pressure  were  maintained, 
as  inevitably  to  break  down .  It  is  on  account  of  the  dielectric 
energy  loss,  which  increases  as  the  square  of  the  voltage,  that 
the  limiting  pressure  for  underground  cables  is  not  likely  to 
be  greater  than  100  kv.,  and  with  cables  as  at  present  con- 


stnicted  is  in  the  neighbourhood  of  60  kv.  This  latter  figure 
is  a  conservative  estimate  of  the  maxirirum  value,  and  100  kv. 
appears  to  be  by  no  means  out  of  the  question  with  small 
conductors. 

In  The  Electrician  of  April  4,  1913,  is  an  account  of  the 
cables  used  for  a  60-kv.  single-phase  transmission  line  between 
Dessau  and  Bitterfeld.  Two  single  paper  cables  were  used, 
each  with  a  sectional  area  =  100  sq.  mm.  (0-1-55  sq.  in.)  and 
a  radial  thickness  of  insulation  equal  to  13  mm.  (0-.507  sq.  in.). 
The  fiequency  was  16-6.  Each  cable  had  an  eSective  pressure 
of  30  kv.  between  conductor  and  lead.  The  lo.ss  in  the  di- 
electric was  0-23  kw.  per  kilometre  :  each  cable  being  4-3  km. 
long,  the  total  loss  was  about  2  kw.  The  rise  in  tempera*are 
due  to  this  loss  was  rather  more  than  J°C.  Also  a  tast  piece 
of 'the  cable  was  subjected  to  a  pressure  of  55  kv.  for  one 
month,  and  the  rise  in  temperature  was  only  about  2°0. 
The  temperature'rise  on  this  cable,  due  to  the  dielectric  losses, 
seems  very  low,  and  encourages  the  belief  that  100  kv.  might 
be  used. 


Destruction  by  the  Germans  in 
Northern  France. 


The  accompanying  illustrations,  which  are  reproduced  from 
photographs  by  Jlajor  S.  I'tting,  give  some  idea  of  the  wanton  de- 
struction carried  out  systomaticaily  by  the  enemv  on  his  retreat 
during  our  last  ofiensive. 

Figs  1  2  and  3  show  the  engine  room  of  the  well-kno\ra  engineering 


of  buildings  and  maohinerj'  which  could  not  be  easily  removed. 
Charges  were  exploded  in  the  windings  of  large  electrical  machines, 
under  bedplates  of  engines,  &c.,  and  under  the  stanchions  of  the 
main  buildings,  &c.  The  travelling  craue«  in  the  various  shops  had 
one  end  on  the  ground,  the  main  track  having  been  removed  on  one 
side  and  the  crane  then  set  in  motion. 

'^Fig.  4  is  ajgeneral  view  of  jthe^Forges^de  Denaio  et  Anzin/jk  neigh- 
bouring steel  works,  having  a  pre-war  output  of  350,000  tons  of  st«el 
per  amium 


^Fias.  1,  2,  3. — Power  House,  Cail.»        ^Fio.  4. — Foroes  he  Denain  et  Anzin  at  Denain.     Octpct  3.50,000  tons  Steel  per  Annim. 


firm,  the  Soci6t6  Fram.aiso  de  Ooustnictions  Mecaniques  (Anciens 
Etablissements  Gail),  at  Denain,  about  5  miles  from  Valenciennes, 
which  employed  abo'it  5,000  hands  in  pre-war  days.  The  well- 
equipped  shops  were  used  by  the  enemy  chiefly  as  an  ordnance 
repair  depoWduring^his  four  years'  occupation.  Slaohines,  tools  and 
large  stocks  of  materials  were  transported  to  Germany,  which'in  the 
oircumstanoes,  may  be  excusable  ;  but  not  so  the  deliberate  wrecking 


Tlie  fine  electric  power  house  of  the  Mines  d'.-Vnzin  presented  even 
a  worse  spectacle  than  those  sliowni,  though  this  was,  jierhaps, 
largely  duo  to  artillerj'  fire.  In  this  case  a  2.000  kw.  alternator  was 
uncoupled  from  the'turbine  and  about  to  be  slung  for  transportation 
to  Gonuany  -.vhen  the  Boche  officer  in  charge  fouled  a  stray  Canatlian 
s'.iell.  TI^c  Canadian  advance  at  this  ^leriod  nuido  the  t nvnsportation 
impossible,  so,  as  in  the  other  cases,  destruction  was  resorted  to. 
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The  Shipping,  Engineering  and  Machinery 
Exhibition  at  Olympia. 


CCmrhided  from  jh  397.J 


Second  Notice. 

It  is  indeed  unfortunate  that  this,  the  first  engineering 
exhibition  in  London  since  the  outbreak  of  war,  should  have 
been  marred  from  the  attendance  point  of  view  by  the  railway 
strike.  Those  engineers  living  in  London  will  find  that  a  visit 
amply  repays  the  trouble  taken  in  getting  there,  and  we  hope 
that  provincial  engineers  may  yet  be  able  to  get  to  London 
before  the  exhibition  closes  on  October  17tli.  On  almost 
every  stand  something  could  be  found  worthy  of  mention,  and 
had  space  permitted  our  descriptive  list  would  have  been 
considerably  extended.  Now  that  the  strike  has  been  settled 
we  hope  that  the  exhibitors  and  management  will  be  rewarded' 
by  a  large  attendance. 

Beckett.  Laycoch  dk  Watkinson,  Ltd.  Stand  67.— This  firm  exhibit  a 
series  of  their  window  fittings  for  motor  cars,  electric  vehicles,  boats.  &-c. 
The  underlyinp  principle  of  "  Becklowatt  "  windows  is  a  balance  arranec- 
ment  for  takins  the  weieht  of  the  window.  They  are  also  showing  their 
frictionless  ball  race  runners  for  sliding  doors,  cupboards,  labcatorips 
&c. 

Allen  We.^t  <t  Company.  .Ltd.  Stand  76. — Here  are  to  be  seen  a  verr 
representative  range  of  drum-type  A.V.  and  B.C.  controllers,  the 
fingers  of  which  are  of  the  mechanicallv  hinged  type,  with  compression 
sprinss,  and  fitted  with  heaw  renewable  contact  tip<;.  Tlie  D.P.  pat- 
terns are  fitted  with  suitable  "blow-out  "  gear.  Tlip  ajiparatus  is  well 
finished  and  liberally  designed  throughout,  both  mechanicallv  arcl 
electrically.  Another  feature  which  attracted  considerable  attention 
Was  a  laree  36  in.  circular]  if  tinsr  ma  smet  hoi.sting  scrap  from  a  large  water 
tank,  the  magnet  being  operated  by  a  contactor  controller  and  master 
switch. 

Edison  Acrnmvlators.  Ltd.  Stand  78. — A  complete  house-lighting 
plant  under  working  conditions  is  exhibited  on  this  stand,  the  fact  that 
a  special  accumulator  room  is  not  required  for  Edison  batteries  is  made 
the  most  of ;  together  with  the  additional  advantage  that  the  batteries 
do  not  depreciate  when  left,  say,  in  a  country  house,  during  the  winter. 
Demonstrations  showing  the  construction  of  the  battery  are  given  at 
intervals. 

AtliM  Pre.'iermlive  Company.  Lid.  Stand  104. — Striking  evidence  of  the 
efficacy  of  At'as  "E"  boiler  nreservative  in  preventing  corrosion,  grease 
and  scale  is  shown  bv  two  boilers  which  are  exhibited  in  such  a  way  that 
the  tubes  can  be  withdrawn  for  examination.  Tlie  difference  between 
the  boiler  which  has  been  treated  with  preservative  eomnound  and  the 
one  that  has  not  be^n  treated  is  very  pronounced.  They  are  also 
"xhibiting  a  comnact  portable  apparatus  to  enable  engineers  responsible 
for  steam  plant  to  test  the  boiler  water,  and  determine  with  aceuracv 
the  proportions  of  soda  or  other  re-agents  to  be  used  to  counteract  scale 
forming  solids  in  the  water. 

British  Electric  Vehicles.  Ltd.  Stand  124a. — Standard  patterns  of 
B  E.V.  electric  industrial  tnicks  are  on  view.  We  understand  that  th<  v 
are  manufactured  in  five  different  standard  patterns  and  capacities,  or 
will  be  made  to  suit  special  requirements  if  required.  Particular  care 
has  been  taken  to  produce  \  truck  which  could  be  operated  without 
risk  by  unskilled  workpeople,  and  one  which  would  withstand  rough 
usage  and  hard  wear. 

Alloy  Welding  Processes,  Ltd.  Stand  144.— Demonstrations  are  given 
with  a  single  unit  motor  generator  welding  set.  the  generator  of  which  is 
snecially  designed  for  w-Iding  purposes.  This  particular  set  has  been 
designed  for  D.f.  supply  and  for  use  in  connection  with  tramwavs  and 
light  railways.  The  plant  complete  weighs  but  32  cwt.,  and  therefore 
is  quite  portable  when  mounted  on  a  small  tntck.  A  semi-portable  A.O. 
welding  plant,  consisting  of  a  static  tran.sformer,  .special  reactance  coil 
and  switchgear  is  also  shown  on  the  stand.  Special  demon.strations  are 
made  with  "  A.W.P."  composite  alloy  electrodes  for  welding  manganese 
and  high  carbon  steels.  These  electrodes  mark  a  new  development  in 
electric  welding  and  are  the  result  of  five  years'  research  and  experiment. 
The  results  obtained  so  far  with  manganese  and  carbon  steels  are  ver>- 
encouraging  and  it  is  hoped  to  develop  the  process  further  with  a  view 
t/i  its  application  to  chrome,  vanadium  and  other  alloys, 

Tok  Manvfacluring  Company.  Lid.  Stand  180.— The  British-made 
rotary  snap  switches  as  manufactured  bv  this  firm  are  displayed  and 
indicate  that,  given  the  support  whirh  this  attempt  to  develop  or  re- 
capture an  industry  formerly  almost  entirely  American  deserves,  there 
is  no  justification  for  the  use  of  foreign-made  snap  switches  on  heating 
and  cooking  apparatus,  or  in  connection  with  the  control  of  halfwatt 
circnits.  The  switches  are  well  made  and  finished,  and  are  entirely 
manufactured  in  this  eonntr\'. 

The  Fuller  Engineering  Company.  Stand  23.5,— The  central  station 
engineer  will  see  miich  to  interest  him  at  this  stand  in  the  form  of  data 
sheets  and  diagrams  demonstrating  the  economies  to  be  obtained  by 
the  use  of  pulverised  fuels. 


Virlory  Dynamo.'!  rf-  Molor.1.  Lid.  Stand  278. — This  firm  are  exhibiting 
two  40  H.p.  shunt-wound  motors  coupled  back  to  back  and  mounted  on 
a  b.'dplate  and  running  under  Hopkinson  test  conditions.  Also  two 
20  H.r.  shunt-woimd  motors  under  similar  conditions. 

flparkhls.  Lid.  Stand  282.— The  finish  which  this  firm  obtains  on 
die-castings  has  long  since  established  for  them  a  sound  reputation  for 
this  class  of  work  and  in  passing  engineers  should  take  the  oiiportunity 
of  inspecting  the  specimen  castings  exhibited.  The  use  of  die-castings 
is  open  to  considerable  development  with  a  view  to  obtaining  rapid 
production  and  reducing  works  costs  by  eliminating  drilling  and  machin- 
ing operations  and  the  consequent  cost  of  special  jigs. 

The  Electric  Appliances  Company,  Ltd.  Stand  12. — This  stand  ex- 
clusively displayed  "  Imperial  "  vacuum  cleaners,  which  are  claimed  to 
b"  the  smallest  and  most  effective  tvpe  of  cleaner  at  present  manufac- 
tured. Tliey  were  certainly  ver\-  effectively  demonstrated  by  placing 
flour  imder  a  carpet  and  drawing  it  through  the  carpet  by  means  of  these 
cleaners.  The  machine  is  well  finished  and  .seems  to  be  sufficiently 
sub='tantial  in  design  to  withstand  hard  wear. 

Roadrraft  Engineering  Company.  Stand  IfiA. — This  firm  are  the 
manufacturers  of  the  T.  W.  electric  truck,  designed  for  the  indoor  tr.ins- 
port  of  goods.  Various  sizes  are  made  ranging  un  to  2  tons  capacity, 
above  which  capacity  it  is  not  considered  advisable  to  go  becau.se  the 
cost  of  loading  and  unloading  larger  size  trucks  proves  to  be  more  costly 
than  running  extra  journeys  with  a  smaller  truck.  Tlie  main  features 
of  the  design,  after  strength  and  travelling  power  over  trackless  floors 
andsurfac-s  hav*  b^^n  considered.areacc^ssihility of nartsand simplicity 
of  operation.  The  motor,  battery,  controller  or  brakes  can  be  dis- 
mantled in  three  minutes  for  the  purpose  of  inspection  or  adjustment. 
The  axl?s  are  made  of  nickel  steel  and  the  chassis  and  other  component 
parts  are  made  from  st""]  or  steel  alloy.  The  truck  can  be  turned  in  its 
own  length  and  can  be  turned  without  backing.  The  batters-  i« 
(ruaranteed  for  two  years  subject  to  periodical  inspection  by  the  makers 
boing  permitted  during  that  time. 

United  Water  Softener.-!.  Ltd.  Stand  .51. — Here  are  displayed  t'-c 
lat'^st  fcvp^s  of  water  soft-^ning  and  exhaust  steam-heating  plant,  to- 
gether with  labour-saving  accessories.  Two  types  of  water  soft^-nirg 
plant  are  shown  in  op'^ration  : — 

fa)  A  full  size  Lasses-Hjort  water  soften'ng  plant, 
(h)  A  comolete  "  Permatit "  water  softening  plant. 
Bullion  (fe  Paul.  Ltd.     Stand  .57. — The  main  feature  of  interest  is  a 
nT-tienUrlv  neat  tvp^  of  1  kw,   radiator  cooled  petrol -driven  electric 
lighting  set  for  country  houses,  &c. 

The  Power  Plant  Comnany.  Ltd.  Stand  68. — ^Those  interested  in  gears 
aIw^v^  look  with  ad'nirition  at  the  products  of  this  firm.  The  ijoars 
e\hibit"'d  mainly  apnlv  to  mai-ine  and  to  turbine  work.  In  addition, 
ther->  are  a  numh>r  of  interesting  photographs  of  typical  gear  units 
manufactured  bv  this  companv. 

Arthur  Lyon  <!k  Wrench.  Ltd.  Stand  77. — A  representative  display  of 
d  m-'stie  .^l^ctric  lighting  and  heating  applianc»s  together  with  a  Lvon- 
B'lth-rhood  lighting  set.  comnrising  petrol  engine,  dynamo,  switch. 
biard  and  battery.  In  addition,  the  firm's  standard  types  of  D.C 
motors  and  dvnamos  are  also  shown. 

Iqranic  Elec.lric  Company.  Lid.  Stand  92. — These  specialists  in 
flectric  control  gear  for  all  nurpos»s  are  exhibiting  a  very  wide  range  of 
th'-ir  apparatus,  amongst  which  the  following  attracted  our  att'-ntion  ? — 
.•\  50  H.p.  control  panel  for  machine  tool  control,  arranged  for  individual 
motor  drive  under  mast'^r  push  button  control ;  a  15  h.p.  "  Conspede  " 
pillar  tYTi"  motor  control  nanci  ;  a  Telfer  crane  equipped  with  unit  type 
electric  lifting  magnet.  A  machine  for  winding  cores  for  electromagnets, 
and  also  a  machine  for  t'^sting  coils  in  otvration  :  a  range  of  self-acting 
elnctrio  motor-starting  rheostats  for  D.C.  motors,  and  .squirrel-cage  and 
slin-ring  induction  motors. 

The  British  WestinqhoiiJie  Electric  Manufacturing  Company,  Ltd. 
Stand  101. — This  exhibit  was  confined  to  marine  steam  turbines  con- 
sisting of  a  high -pressure  turbine  cylinder,  a  low-pressure  turbine  rotor, 
and  a  s'^lection  of  nozzle  boxes,  blades.  &c. 

The  Elexiric  Suction  Cleaner  Company.  Stand  139, — ^The  various 
d"monstrations  of  the  "  Premier "  Portable  Electric  Cleaner,  over 
400.000  of  which  are  stated  to  be  in  use,  attracted  a  good  deal  of  .atten- 
tion, despite  the  thin  attendance  caused  bv  the  strike.  These  machines 
are  well  finished  and  are  guaraneted  for  12  months.  Special  attention 
has  b^5n  piid  in  design  to  obtaining  a  thoroughly  efficient  and  reliable 
motor. 

Pry^s  {London)  Ltd.  Stand  176. — The  workshon  superintendent  or 
stores  managT  will  find  much  to  interest  him  here  in  the  represcatative 
display  of  engineers'  tools  which  are  exhibited.  The  "  Rededa  "  Ratchet 
Braces,  provided  with  detachable  handles  to  enable  the  brace  to  befitted 
up  with  "ease  in  cramped  spaces."^  The'brace'can  be  operated  with  either 
the  left  or  right  hand,  and  the'detachable  lever  acts  at  the  same  time  as 
a  somnor  onlthe  nut  when  getting  up  to  the  work.  Machine  tools  of 
various  types  are'also  shown. 
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Pettera,  Ltd.,  cb  Vul-ers-PeUars.  Ltd.  Stand  182. — This  firm  were 
pxhibitin?  a  2\  H.P.,  a  5  h.p.  and  an  8  H.p.  Petter  .Junior  Engine  suitable 
for  agricultural  machine  driving  or  for  couplings  to  dynamos,  pumps, 
air  compressors,  &c.  In  each  cise  the  engine  starts  on  petrol  and  runs 
on  piraffin.  giving  low  operating  costs.  Three  models  are  made  of  each 
siz? — itxtionary.  portable  and  semi-portable.  In  each  case  magneto 
ignition  is  employed.  There  were  also  exhibited  an  18  h.p.  Vickers- 
Pdttsr  semi-Diesei  crude  oil  engine,  and  a  76  H.P.  Vickers-Petter  direct 
reversing  raxrine  crude  oil  engine.  All  these  engines  seem  to  be  very 
w?ll  b'lilt,  liberally  designed  and  start  very  easily.  The  design  has  been 
simDlifi^^d  as  far  as  passible  with  a  view  to  pjrmitting  operation  by 
unskilled  labour. 

Oreenly^s  Ltd.  Stand  204a. — The  advertising  pages  of  the  various 
trade  journals  are  decidedly  improving,  and  the  tendency  to  employ 
skilled  assistance  in  the  preparation  of  engineering  publicity  matter  is 
rapidly  growing.  Those  contemplating  employing  such  assistance  will 
b;  interested  in  seeing  the  various  specimens  of  advertisements,  leaflets, 
booklets  and  illustrations  which  are  displayed  on  this  stand.  Messrs. 
Greenly's,  Ltd.,  have  evidently  solved  the  problem  of  combining  a 
knowle'dge  of  engineering  with  the  technique  of  advertising. 

G.  D.  Peter.?  <fc  Company.  Ltd.  Stand  217. — Frequent  demonstrations 
are  given  of  the  Wilson  Plastic  Are  Welder,  a  very  interesting  system  of 
arc  welding  developed  in  the  U.S.A.  during  the  war,  where  it  was  em- 
ployed in  making  repairs  to  interned  German  liners.  There  is  not  space 
to  give  a  detailed  description  of  the  operation  of  this  system  or  the 
principles  on  which  it  is  based,  but  we  would  certainly  recommend  any- 
one interested  in  electric  welding  to  make  a  point  of  seeing  a  demon- 
strition  of  this  system.  The  method  of  operation  is  such  that  a  constant 
temperature  is  ensured  and  the  system'can 'be  applied'to  welding  any 
metal  in  bulk. 

Portable  Electric  Motors  (1919),  Lid.  Stand  286.— An  interesting 
exhibit  of  small  power  portable  motors,  ranging  from  J  h.p.  to  6  h.p., 
and  suitable  for  drilling,  reaming,  bnfKng,  &e.  They  are  very  light  in 
weight  in  proportion  to  the  power  developed,  and  will  turn  on  either 
alt'ernating  or  direct-current  supply  systems. 

Greenwood  rfr  Batley.  Stands  315  and  316. — The  stands  are  devoted 
to  an  exhibit  of  a  small  De  Laval  steam  turbine  ship  lighting  set,  which 
sets  are  made  suitable  for  all  classes  of  craft,  from  tugs  to  mammoth 
liners.  It  is  claimed  that  they  have  a  very  low  steam  consumption 
combined  with  close  speed  regulation,  and  are  easily  erected  or  dis- 
mantled. An  automatic  lubricating  system  is  fitted.  The  dynamo  is 
driven  through  a  ten  to  one  gfar. 

O.  A.  Parsons  &  Company.  Ltd.  Stand  323. — The  outstanding  feature 
of  the  various  t\T)es  of  searchlight  reflectors  shown  here  is  the  special 
Parsons  split  reflector.  Essentially  considered,  the  reflector  is  divided 
into  two  halves  which  are  hinged  together.  This  enables  a  single  or 
divided  beam  to  be  obtained  from  the  reflector  ;  in  fact,  two  beams  can 
b?  obtained  at  any  desired  angle  to  each  other.  When  the  parabola- 
ellipse  tvpe  of  reflector  is  employed,  so  constructed  a  beam  of  any  width 
can  be  obtained,  or  two  beams  can  be  produced  at  an  angle  to  one  another 
with  a  dark  centre  portion  between  the  beams.  This  arrangement  is 
invaluable  in  places  like  the  Suez  Canal,  so  that  the  reflector  beam  does 
not  dazzle  the  pilot  on  an  approaching  vessel,  yet  the  buhys  at  the  sides 
of  the  canal  are  illuminated. 

Fyfe.  Wilson  ct-  Company.  Stand  82a. — This  firm  are  exhibiting  a 
standard  rang'  of  p^^trol  or  paraffin  engine  generating  sets,  portable  and 
stationary,  suitable  for  country  house  lighting,  arc  welding,  &c. 

Heating  and  Cooking  Exhibits 
So  far  as  electrical  firm,s  are  concerned,  those  mamifac- 
turing  heating  and  cooking  appliances  were  certainly  tvell  to 
the  fore,  and  this  portion  of  the  industry  was  well  represented. 
Until  the^'railway  strike  occurred  the  attendance  was  eood, 
and  it  was'noticeable'what  a  considerable  amount'of  interest 
this  class  of  apparatus  aroused  ^■'^  « 

liastian  Electric  Cnmpnni/.'Ltd.  Stvnd'244.  — A'representative  display 
of'various  types^of   Bastian  electric   fires   fitted   with   the   company's 
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standard  p"  ttem  of  quartzalite  glowers.  All  the  frames  of  the  fires  are 
of  the  cast  type  and  substantial,  switches  being  n\oimted  at  the  base 
and  arranged  to  prevent  abuse  by  the  habit  of  switching  with  the  feet. 
The  terminals  are  also  mounted  at  the  base  and  enclosed  with  an  effective 
housing  to  prevent  accidental  contact.     A  new  type  of  heater  for  use  in 


warming  small  spaces  or  boiling  a  kettle,  &c.,  was  noticed  and  is  shown 
in  the  illustration.  A  .500  watts  standard  quartzalite  element  is  mounted 
horizontally  in  an  iron  frame  and  within  grooves  fixed  at  the  top  of  this 
iron  frame  is  mounted  a  polished  copper  well-shaped  reflector.  The 
reflector  has  the  effect  of  efficiently  distributing  the  heat  rising  from  the 
element. 

We  also  noticed  an  American  "  Boss  "  oven  fitted  with  Bastian  quartz- 
alite radiant  elements.  The  oven  has  a  .sheet-metal  frame,  air-lagged, 
and 'the  elements  are  mounted  on  the  back  and  on  the  top.  Heat 
control  is  provided  for  by  means  of  two  three-heat  rotary  type  snap 
switches.  The  consumption  of  energy  at  high  heat,  all  elements  in 
circuit,  is  4  kw. 

We  are  given  to  understand  that  in  place  of  silver  soldering  the 
element  wire  to  the  terminal  connector,  a  process  of  arc  welding  is  now 
employed  and  has  been  found  to  give' better  results.  Another  jiiece  of 
apparatus  to  which  we  have  not  previously  referred  is  the  Bastian  water 
heater.  This  essentially  consists  of  a  copper  tank  fitted  with  an  adjust- 
able ball-valve  inlet  water  feed.  Heating  is  obtained  by  means  of  an 
element  mounted  on  a  tray  which  slides  in  under  the  base  of  the  tank. 
It  is  intended  to  be  left  continuously  on  circuit  and  will  provide  about 
70~gallons  of  hot  water  each  week.  The  loading  of  the  element  is  500 
watts.  The' Bastian  combined  electric  furnace  and  magnetic  detector, 
which  we  recently  described,  is  also  exhibited. 

Belling  *  Company.  Stand  305.. — One  cannot  help  expressing 
pleasure  at  finding  a  series  of  table  cooking  accessories,  manufactured  in 
this  country  by  a  British  firm,  and  which  will  compare  with  similar  appa- 
ratus produced  in  America.  The  neatness  of  design  and  finish  of  these 
accessories  is  certainly  to  be  commended.  The  majority  of  these  pieces 
of  ajiparatus  have  been  described  in  these  notes  on  previous  occasions. 
Two  pieces  of  apparatus  have,  however,  just  been  shown  at  this  exhi- 
bition— the  "Sunflower  Heater"  and  the  "Dainty  Fire."  The  first 
consists  of  a  SOO-watt  radiant  element  mounted  in  a  spun  copper  bowl 
reflector  which  is  supported  by  a  swivel  mounting  on  a  cast-iron  base. 
The  bowl,  if  desired,  can  beswimg  to  ahorizontal  position  when  the  heater 
can  be  used  for  boiling  purposes.  The  Dainty  Fire  consumes  1  kw.  and 
is  also  a  radiant  heater.  The  frame  is  -rectangular  in  shape  with  cast 
front  and  an  attachment  is  provided  so  that  the  heater  can  be  placed 
in  a  horizontal  position  for  use  as  a  boiling  plate.  In  addition  to  the 
articles  mentioned  there  is  a  very  good  display  of  various  patterns  of 
Billing  fires,  cookers,  grills,  &c. 

The  Qiiain  Electric  Company.  Ltd. — The  active  appearance  of  thi.s 
stand  immediately  attracts  attention.  Kettles  are  a  -boiling  and  steam  is 
issuing  forth  from  pails  containing  water,  heated  with  immersion  heaters. 
In  addition  a  numl)er  of  "  Thermaglo  "  Electric  Fires  -n-ith  radiant 
elements  are  in  operation.  The  quartz  type  of  immersion  heater,  pre- 
viouslv  described  in  these  columns,  has  now  been  developed  into  a 
commercial  pattern  and  is  made  in  various  sizes  of  which  two  are  ex- 
hibited, one  consuming  100  watts  and  suitable  for  heating  small  quan- 
tities of  fluid,  and  the  other  consuming  1  kw.  The  element  is  contained 
in  a  quartz  tub=  and  the  tube  is  protected  bv  a  nickel-plated  heavy  gauge 
wire  guard.  The  element  is  of  the  radiant  tvpe  and  there  is  no  dancer 
of  a  "  burn  out  "  in  the  event  of  the  heater  being  withdrawn  from  the 
fluid  whilst  on  circuit.  This  was  a  very  serious  disadvantage  with 
several  tvpes  of  pre-war  immersion  heaters. 

The  same  tvpe  of  element  is  fitted  to  a  series  of  electric  kettles  of 
various  capacities  and  supplied  in  polished  copper  or  die-ea«t  alumin- 
ium. The  die-cast  aluminium  kettles  particularly  attracted  our  atten- 
tion because  of  the  way  in  which  they  have  been  so  designed  to  facilitate 
cleaning.  There  are  no  shaqi  comers  to  accumulate  dirt  and  gresse. 
The  fires  are  shown  in  various  finishes,  east-iron  matt  black  enamelled, 
east-iron  vitreous  enamelled,  and  cast  aluminium,  the  latter  lieing  a  very 
attr.Tctive  design.  Further,  the  aluminium  front  does  not  make  a  rigid 
fire,  but  is  liaht  and  therefore  improves  the  fire  where  i>ortability  is  a 
requisite  factor  in  the  choice.  We  understand  that  large  export  orders 
have  been  received  for  fires,  immersion  heaters  and  kettles,  and  that 
fires  are  being  supplied  for  the  Lyric  Tlieatre  and  Strand  Palace' Hotel.'' 
FaU-irl-  Iron  Company.  Ltd.  Stand  263. — The  apparatus  displayed 
on  this  stind  is  sufficient  evidence  that  electric  cooking  has  not  only 
b"en  applied  to  domestic  purposes,  but  also  on  a  lai^  scale  for  canteen 
work.  Here  are  to  be  seen  two  electrically  heatM  roasting  and  baking 
ov-cns,  mounted  on  legs  to  bring  them  to  a  convenient  height,  one  oven 
I>eing  loaded  to  5  kw..  and  the  other  to  6  kw.  The  latter  is  divided  int^ 
two  compartments  and  intended  for  pastry  cooking.  Then'  are  also 
shown  a  5  kw.  steaming  oven,  a  carving  table  and  b.ainmarie,  and  an 
electric  range  and  boiling  range.  We  intend  to  refer  in  more  detail  to 
some  of  these  pieces  of  apparatus  at  a  later  dat^.  A  representative 
display  of  electric  fires  and' table  cooking  appliances  completes  a  very 
effective  exhibit. 

F.  Hii.'ihand.  Lid.  Stand  268.— The  main  feature  of  this  stand  is  the 
tiled  pattern  electric  fire  fitted  with  Woodhouse  radiant  elements.  Two 
sizes  are  shown  moimted  in  various  coloured  tiled  frames  :  a  three-bar 
fire  consuming  2-4  kw.  and  provided  with  three-heat  control,  and  a  two- 
bnr  1-6  kw.  fire  pi-ovided  with  two-heat  control.  A  two-Kir  and  a  one- 
bar  fire  mounted  in  sheet  metal  frames  are  also  shown. 

Bcrni's  Electric.  Ltd.  Stand  199.— Perhaps  there  is  no  other  exhibit 
which  so  quicklv  attracts  the  eye  of  the  pa.sser.by  than  this 
stand.  tastefuUv  draped  and  f\imished  as  a  .sitting  room  and 
containing  a  "Magicoal  "  electric  fire.  The  resemblance  of  this  fire  to 
an  ordinar\'  coal  fire  is  certainly  very  striking,  and  the  illusory  effect  of 
a 'moving  flame  has  been  most  successfully  obtained.  .At  the  front 
of    the    illusory    fire    is    mount<-d    a    radiant   heater    which    can    be 
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utilised  for  toastinsr,  boiling  and  simmering  purposes.  The  cost  will,  to 
a  certain  extent,  prevent  the  adoption  of  tlii."!  fire  at  the  moment  on  a 
large  scale,  but  where  expense  is  not  a  material  item  it  certainly  com- 
mends itself  to  consideration  due  to  the  fact  that  it  so  effectively  satisfies 
the  aesthetic  desire  for  a  flame  fire. 

Jackton  Electric  Stove  Compani/.  Lid.  Stand  180. — This  exhibit 
reminds  us  of  the  development  of  the  use  of  electrical  cooking  durinp 
\T»r  time  in  the  Navy  and  comprises  a  comjJetc  line  of  such  apparatuf. 
Apparatus  similar  to  that  supplied  to  munition  work's  for  canteens,  &c., 
is  also  displayed. 

The  Dutch  Section. 
This  section  of  the  exhibition  comprises  some  25  stands, 
occupyingthe  centre  portion  of  the  hall  and  contained  between 
special'y  designed  walls.  On  the  inner  walls  of  tbis  special 
section  are  displayed  some  very  efieotive  pictures  of  shipping, 
and  the  majority  of  the  exhitits  take  the  form  of  scale  models 
of  docks,  ports,  canals,  ships,  &c.  The  exhibit  as  a  whole 
should  give  people  who  have  not  visited  Holland  a  very  clear 
idea  of  the  shipping  and  distribation  facilities  which  that 
country  possesses.  There  are  a  number  of  representatives 
present  to  give  information  concerning  the  exhibits. 

Official  Visits  and  Lectuees. 

A  number  of  official  visits  from  engineering  societies  have 
been  arranged,  and  of  those  which  have  not  yet  taken  place 
there  remain  the  following  : — 

Friday.  Ocfxiber  10(A. — Junior  Institution  of  Engineers.  Beccption 
4.15  p.m..  t-a  4.30.     Lecture  by  Dr.  H.  S.  Hele-.'?haw  at  7.30  p.m. 

Tueidai/.  October  Hlh. — Institute  of  Marine  Engineers.  Tea  at  (i. 
Pap?r  at  7.1.5,  "  Special  Form  of  Ship's  Keel,  with'Due  Regard  to  Bilge 
and  other  Pii)es."  by  E.  Y.  Spanner. 


Wireless  Navigation  for  Aircraft.* 

By    Cap*.    J.    ROBINSON. 

1.  The  ordinary  methods  of  navigation  which  are  used  for  ships 
at  sea  are  not  sufficient  for  aircraft,  as  the  conditions  as  regards  drift 
are  of  an  entirely  different  order.  It  is  thus  necessary  to  use  some 
other  means  for  determining  position  In  tlie  air.  Drift  is  of  a  ^eiy 
large  magnitude  in  the  air.  and  by  night  or  in  fogs  it  is  very  often 
impossible  to  apjjly  dead  reckoning  methods.  The  use  of  wireless 
bearings  is  the  most  hopeful  method  of  progress,  as  bearings  can  be 
obtained  ■\W*^h  considerable  accuracy. 

"^  The  systems  for  determining  bearings  that  were  known  at  the 
beginning  of  the  war  were  : — 

(a)  The  Singh  Coil  Method. — When  such  a  coil  is  rotated  about 
a  vertical  axis  the  intensity  of  the  wireless  signal  varies  from  zero 
to  maximum,  being  zero  when  the  plane  of  the  coil  is'at  right  angles 
to'the  direction  of  the  incoming  waves. 

(6)  The  Bellini-Tom  Syslem. — ^This  system  uses  two  fixed  loop 
aerials  at  right  angles  to  each  other,  the  moving  part  being  a  small 
coil  rotating  between  two  coils"  at~right^angles'^which'"are  in  the 
circuits  of  the  two  fixed  aerials. 

(c)  77(6  Tele-FinikeH  (lock. 

2.  There  are  two  distinct  methods  of  employing" wirelcss'bearings 
in"order  to  determine  position  : — 

(o)  By  the  first  method  the  machine  tran8mlts,and  the  direction- 
finding  stations  .•>re  on  the  ground.  Each  direction-finding  station 
finds  the  bearing  on  the  moving  object  and  communicates  its  bearing 
to  a  central  station.  There  the  position  of  the  moving  object  is 
worked  out  from  tlie  \-arious  bearings  and  re-transmitted  to  it. 
,  (h)  By  the  second  method  the  moving  object,  either  aircraft  or 
ship,  has  its  own  direction  finding  apparatus,  and  finds  bearings  on 
fixed  transmitting  station.s. 

As  regards  aircraft,  method  (a)  was  used  largely  by  the  Germans. 
This  method  has  considerable  drawbacks ;  the  first  being  that  in  case 
of  war  when  the  aircraft  transmits  to  ask  for  its  position — this  is  also 
disclosed  to  the  enemy. 

Secondly,  only  very  few  aircraft  can  be  dealt  with,  as  a  considerable 
amount  of  transmi-ssion  is  required  for  a  single  aircraft  to  find  its 
position.  In  consequence,  it  was  decided  to  attempt  to  use  method 
(6)  in  the  British  Air  Service. 

13.  Royal  Air  Force  Syslem.— Tn  attempting  to  apply  direction- 
finding  systems  to  aircraft  it  was  found  that  considerable  modifica- 
tions to  the  known  systems  had  to  l)e  appli(^d.  The  single-coil  and 
BcUini-Tosi  systems  are  what  are  called"mininium  systems- — i.e., 
in  order  to'determine  the'b6aring,'one'finds  the  minimum  by  swinging 
the  coil  through  this  position  imtil  the  signal  is  heard  on  both  sides. 

*  PajKT  road  Ijcforc  Section  O  of  the  British  Association  ut  Bourne- 
mouth. 


On  aircraft,  as  there  is  considerable  extraneous  noise,  the  region  of 
this  minimum  is  widened,  and  m  consequence  accuracy  of  the 
system  diminishes.  It  is  necessaiy  to  use  a  system  where  signals 
can  be  heard  whilst  the  bearing  is  taken.  The  s\'stem  devised  is  to 
use  two  coils  at  right  angles  which  can  be  rotated  together  on  a 
vertical  axis.  One  coil  alone  i.=»  used  first,  and  the  system  rotated 
to  be  somewhere  ixear  the  maximum  of  this  single  coil.  Then  the 
second  coU  is  introduced,  and  its  effects  added  to  or  subtracted 
from  those  of  the  first  coU.  If  the  first  coil  is  correctly  on  its  maxi- 
mum, then  the  second  coil  will  be  on  its  mmimum,  and  thus  there 
is  no  change  of  mtensity  on  adding  or  subtracting  the  effects  of  this 
coil  by  a  reversing  switch.  This  method  enables  bearings  to  be  taken 
whilst  tlie  signal  is  heard,  and  it  is  easy  to  see  that  it  can  be  applied 
to  any  sj^stem  which  has  hitherto  been  a  minimum  sj'stem.  Having 
devised  this  system,  there  were  other  problems  to  be  solved  : — 

(a)  One  was  to  obtain  sufficient  strength  of  signals.  It  was  un- 
certain as  to  whether  loops  could  be  obtained  of  sufficient  size  to 
give  loud  enough  signals  to  hear  over  the  noise  of  the  engine.  . 

(h)  The  Bellini-Tosi  system  was  considered  to  be  too  complicated, 
as  at  that  time  it  was  necessaiy  to  tune  the  two  aerials  to  exactly 
the  same  frequency,  and  unless  this  system  is  very  carefully  installed 
fairly  large  errors  are  introduced. 

4.  It  was  hence  decided  to  use  the  rotating-aerial  system.  This 
was  done  in  two  ways  : — 

{a)  The  Wing  Coil  System. — In  this  case  the  aerials  are  fixed 
rigidly  to  the  aeroplane,  which  has  to  be  rotated  in  order  to  determine 
tlie  bearing.  This  system  is  particularly  useful  m  the  case  of  flying 
towards  an  objective  where  there  is  a.  wireless  station.'  One'^par- 
tioular  example  is  where  a  wireless  station  exists  at  the  aerodrome, 
and  the  machine  can  thus  return  home  by  merely  heading  to  this 
wireless  station. 

{h)  The  Rotating  Coil  System. — In  this  ease  the  rotating  coils  are 
))laced  in  the  fuselage  and  are  rotated  independently  of  the  machine. 
This  is  particidarly  useful  on  the  larger  type  of  aeroplane,  and 
enables  position  to  be  determined  whenever  a  sufficient  number 
of  transmitting  beacon  stations  can  be  heard. 

5.  Considerable  difficulties  had  to  be  overcome  to  bring  the 
R.A.F.  system  to  a  stage  of  perfection  : — 

(a.)  The  extraneous  noises  on  an  aeroplane  are  considerable,  but, 
besides,  there  is  a  far  greater  disturbing  influence  in  the  electrical 
disturbance  due  to  the  magneto.  This  produces  considerable  noise 
in  the  telephones,  and  cannot  be  overcome  by  amplification  of  signal 
strength.  It  is  necessary  to  cut  out  this  electrical  disturbance.  The 
cause  of  this  disturbance  was  traced  to  the  emission  of  very  short 
waves  by  the  magneto,  the  wave-length  beuig  of  the  order  of  from  5 
to  30  metres.  It  is  possible  to  use  short  wave  stoppers  to  cut  out 
these  Waves,  but  by  far  the  most  efficient  method  of  eliminating  this 
disturbance  is  to  screen  the  whole  magneto  system. 

(b)  Wlien  using  the  fuselage  coil  system  it  Was  found  that  cor- 
rections had  to  be  applied  for  the  deviation  produced  by  the  metal 
work  of  the  aircraft.  These  corrections  can  be  determhied  by 
swinging  the  aircraft  in  a  similar  way  to  the  ST^'inging  of  a  ship 
to  adjust  the  compass 

6.  In  addition  to  the  precedmg  difficulties,  there  is  another 
trouble  in,  the  variation  of  bearings  produced  by  atmospheric  in- 
fluence. The  extent  of  these  variations  is  not  large,  possibly  never 
more  than  about  3  deg.  when  using  waves  of  2,000^metres  and 
upwards.  The  problem  of  this  variation  is  one  that  should  be 
investigated  at  an  early  date.  The  R.A.F.  system  of  D.F..>  gives 
means  for  recording  thpse  variations  very  accurately.  The  sen- 
sitiveness of  this  system  is  under  control,  and  depends  on  the  ratio 
of  the  area  turns  of  the  two  coils.  It  is  possible  to  design  coils  so 
that  the  system  is  sensitive  to  J  deg.  This  is  the  case  when  the 
minimum  coil  has  its  area  turns  about  eight  times  those  of  the 
maximum  coil.  With  such  a  system  it  is  easy  to  conceive  an  auto- 
matic arrangement  so  that  the  variations  in  bearings  can  be  auto- 
matically recorded. 

7.  Excellent  results  have  been  obtained  with  the  R.A.F.  system 
of  wireless  navigation.  A  large  number  of  flights  have  been  made, 
and  it  has  been  found  that  the  mean  error  of  bearing  is  If  deg.  when 
using  beacon  stations  whose  distance  varies  from  20  to  .WO  miles. 
Under  these  circumstances,  when  three  beacon  stations  are  available, 
the  mean  error  in  determination  of  position  was  found  to  be  7  miles. 

■  ^I'^ligbts  have  been  made  jiurely  by  wireless  navigation.  One 
particular  flight  was  made  from  Biggin  Hill  to  Paris  and  back  from 
Paris  to  Brighton.  In  both  of  these  flights  the  machme  was  above 
the  clouds  most  of  the  time.  Position  was  determined  by  wireless 
bearings,  and  the  course  was  set  or  altered  from  these  determinations. 
The  navigator  was  in  a  position  so  that  he  could  not  look  out  of  the 
aeroplane,  and  he  was  able  to  determine  the  force  and  direction  of 
the  wind  and  to  forecast  the  time  of  arrival  at  his  destination  within 
two  minutes. 
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Electricity  Supply  for  Artisans'  Dwellings. 


Bv    JAMKS     Cl.KAKV. 


The  suggestious  contained  in  the  previous  article  j)ublished 
iu  The  ELECTRiriAN  of  August  8th  appear  to  have  been  cod- 
gidel-ed  acceptable,  judging  from  the  appreciative  comments, 
with  perhaps  one  exception,  the  question  of  overhead  v. 
underground  cables,  aud  the  absence  of  criticism  other  than 
that  from  the  confines  of  Bolt-court.  Although  it  may  not  be 
possible  to  down  the  brace  with  one  shot,  the  second  barrel  will 
easily  account  for  this  "  grouse." 

When  lead -covered  cables  were  advocated  for  this  particular 
work,  it  was  not  suggested  that  overhead  cables  are  unsuitable 
in  every  case,  as  most  of  the  work  done  ''  for  the  duration  "  in 
fitting  up  camps,  temporary  hospitals,  hutments,  &c.,j^was 
quite  a^success,  and  the  conditions  lent  themselves  admirably 
to  this  system.  It  is  also  acceptable,  as  often_seen,  in  the  case 
of  a  water-mill^wherecurrent  is  generated  for  light  only  for  the 
mill  and  adjacent  miUer's  residence^and  workmen's  cottages, 
in  which  cases ^the  conductors  are  light  in  weight  and  com- 
paratively short  in  length.  Also  in  many  cases  on  country 
estates  where  water-power  is  available  and  the  requirements 
are  confined  to  lighting  a  residence  and  outbuildmgs,  the  over- 
head cables  need  be  of  small  section  only  ;  then,  by  taking 
advantage  of  the  timber  available  on  the  spot,  the  whole 
environment  lends  itself  admirably  to  this  method.  In  the 
absence  of  water-power,  the  other  conditions  being  equal,  the 
installation  oi  a  small  internal  combustion  engine-set  wiU  very 
wdl  serve  the  same  purpose.  On  the  other  hand,  there  are 
instances  where  the  overhead  method  has  proved  anjthing  but 
a  success.  Great  discrimination  is  necessary  when  consider- 
ing this  question  trom  the  point  of  view  of  public  supply.  In  a 
small  compact  village  with  little  or  no  prospect  of  expansion  a 
well-designed  oveihead  system  could  be  a  success.  But 
another  village,  straggling  and  with  many  intersecting  roads  a 
composite  scheme  might  have  many  advantages.  There  are 
two  instances  not  very  far  apart,  where  overhead  schemes  have 
been  introduced,  neither  of  which  coidd  be  talcen  as  a  model 
for  future  schemes,  bat  which  on  the  other  hand,  can  only 
continue'  by  being  remodelled  on  a  composite  plan. 
b^In  the  first  case  a  very  picturesque  old-time  village  of  the 
straggling  variety,  where  the  connections  have  extended  to  its 
extremities,  the,demand  has  been  such  that  the  loss  of^oten- 
tial  occasioned  is  causing  much  inconvenience  which  in  the 
circumstances  is  now  difficult  to  overcome.  A  supplementary 
prime-mover  would  necessitate  larger  and  heavier  cables,  which 
would  in  turn,  require  stronger  aud  taller  poles,  and  even  then 
the  line  losses  due  to  distance  canuot  be  eliminated  by  any 
cheap  method,  overhead  or  other.  The^cable^uecessary  to 
provide  a  remedy  here  is  certainly  _a  lead -covered  cable  of 
ample  capacity  laid  underground.  In  the  other  case,  a  recent 
inspection  revealed  a  state  of  thmgs  which,  notw  ithstauding  its 
humorous  side,  should  in  the  name  of  etticieucy  be  altered. 
This  is  an  example  of  street  lighting  in  the  residential  quarter 
of  a  well-known  and  historic  town,  consisting  of  the  cheapest 
overhead  cable  system  imaginable.  One  thing  ;is  quite 
evident,  that  in  this  case  cheapness  is  not  s^mouymous  with 
economy,  as  the  gas  standard  in  every  case  has  been  ignored, 
aud  the  thin  end  of  a  scaffold  pole  stuck  near  it  in  the  pave- 
ment where  a  hole  has  been  made  to  receive  it.  In  some  cases 
this  was  dispensed  with  iu  favour  of  an  unpainted  gibbet 
extwidingfrom  the  house  to  the  edge  of  the  pavement  where  the 
'hmp  is  suspended.  This  example  should  bo  seen  by  every 
advocate  of  overhead^wiriug  for  all  j-iurposes.  In  some  cases, 
having  fallen  down  from  its  supports,  the  cable  is  within  reach 
of  schoolboys.  Generally,  it  is  supported  on  insulators  of  the 
simple  order,  but  there  are  exceptions  where  it  rests  on  the 
water-shoot.  Some  very  pretty  villas  were  negotiated  by 
carrying  over  the  roof,  whilst  at  others  attempts  were  made  at 
concealment  under  the  eaves  ;  this  was  a  delusion,  however,  as 
the  spiders  made  it  quite  conspicuous  by  weaving  webs  like 
tennifl-nets,  which  when  covered  with  the  morning  dew  did 
not  add  to  the  beauty  of  the  oarpet-bedding  and  the  prim 


lawn  in  the  garden.  Perhaps  the  most  curious  thing  seen  was 
where  the  swallows  in  building  their  nests  had  enclosed  the 
cables  by  building  around  them.  Here  again  this  attempt  is 
at  the  end  of  its  tether,  and  should  never  be  repeated. 

It  is  very  doubtful  whether  overhead  work  can  be  recom- 
mended in  any  case  where  the  supply  is  needed  for  hundreds  of 
houses.  In  some  cases  the  lay-out  may  be  suitable  lor  a 
composite  scheme,  but  oven  then  it  must  be  approached  with 
caution.  Facilities  must  be  given  for  other  uses  ;  this  will 
necessitate  cables  of  ample  capacity  which  by  a  ring  method 
can  be  accomplished  with  a  minimum  of  cojJijer,  as  the  con- 
sumers who  desire  to  use  radiators  or  cooking  devices  can  then 
benefit  by  any  surplus  available  due  to  their  neighbours  using 
light  only. 

With  regard  to  the  criticism  as  seen  through  a  '"  gas-mask," 
which  obviously  not  only  obstructs  the  view  but  limits  the 
range,  it  should  not  be  necessary  to  explain  that  the  question 
— "  Is  all  the  air  tUtered  that  enters  the  room  i  '' — like  many 
of  the  others,  is  quite  superfluous  vvith  reference  to  Brighton, 
as  here  it  is  usual  to  open  the  wiudows  to  admit  pure  air,  and 
to  use  electricity  to  maintain  it  piure.  The  individual  who 
scatters  nails  in  the  course  of  a  motor  car  may  be  considered  a 
benefactor  by  the  man  who  repairs  it,  but  it  does  not  alter  the 
fact  that  the  whole  operation  is  one  of  waste  as  regards  time, 
material  and  opportimity,  and  if  it  should  iuteriere  with  health 
it  is  the  greate.st  waste  of  all.  Whether  a  house  requires 
redecorating  oftener  when  gas  is  u-sedasan  lUuminaut  can  best 
be  answered  by  those  who  tiave  tried  both  electricity  and  gas 
rather  than  by  one  advocating  the  use  of  the  latter  only.  If 
the  economies  mentioned  in  the  previous  article  were  beneath 
criticism  it  may  be  permissible  to  mention  one  other,  miich 
appreciated  by  the  tenants — the  saving  of  the  rentals  of  the 
removed  gas-fittings  which  is  over  £40  per  annum. 

This  gas  attack  was  quite  unjustified  as  no  mention  of  gas 
was  made.  Neither  is  it  necessary,  as  electricity  stands  on  an 
exalted  plane  by  itself,  and  whether  examined  from  the  view 
point  of  health,  economy  or  efficiency,  it  is  the  same  result 
every  time — the  best.  With  regard  to  the  personal  question, 
)'e  washing  and  changing  clothes,  this  does  not  call  for  reply 
other  than  to  state  that  this  can  easily  be  efiected  without 
donning  '"  Memoraudist's  "  (gas)  mantle. 

If  the  use  oi  electricity  is  to  be  encouraged  for  all  purposes 
in  the  artisans'  dwellings  of  the  future  then  it  is  necessary  at 
the  outset  to  remove  all  restrictions.  The  greatest  of  these  is, 
perhaps,  the  need  of  the  second  meter  and  separate  wiring. 
There  is  scarcely  a  supply  undertaking  that  lias  not  suffered 
through  this  cause.  Then  the  question  arises,  if  one  meter 
can  be  dispensed  with,  why  not  both  i  There  can  be  no 
difierence  of  opinion  with  regard  to  the  wisdom  of  removmg 
the  need  for  two  meters,  in  the  case  of  these  small  dwellings, 
both  from  the  point  of  view  oi  the  capital  outlay  for  the  mider- 
takiug  and  the  meter  rents  for  the  consumer.  Add  to  tliis  the 
saving  to  be  efiected  in  the  installation  it  certainly  seems  that 
it  is  now  opportune  for  ii  ct)ncentrated  efiort  to  be  made  by  all 
concerned  by  which  so  much  econoui}  may  bo  ellectcd,  and  a 
permanent  benefit  obtained  which  «"ill  ci-eate  more  profitable 
work  for  the  mulertaking  at  a  reduced  cost  to  the  consumer. 
.  If  there  are  those  who  still  persist  in  damming  the  stre;»m  of 
progiess  by  adhering  to  the  policy  of  two  meters,  and  are  not 
disposed  to  consider  any  alternative  eveu  to  meet  the  cAse  of 
the  present  house-buildmg  schemes,  then  iu  every  such  ease 
the  position  is  untenable.  If,  on  the  other  hand,  there  is  a 
roiil  desire  to  eliminate  the  waste  aud  loss  of  ejiergy  due  to 
ollete  methods,  they  must  be  cut  adrift  without  further  delay. 
In  advocating  a  remedy  of  this  nature  much  op^wsitiou  wnll 
be  encountered,  but  so  that  this  may  be  confined  to  as  small  an 
area  as  possible  it  should  be  clearly  understood  that  what 
follows  is  intended  to  apply  to  new  building  schemes  only. 
Most  engineers  are  happy  when  there  are  prospects  of  lengthen- 
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ing  the  duration  of  the  load.  So  happy,  in  fact,  that  in  favour- 
able cases  special  terms  are  conceded.  These,  as  a  rule,  are  a 
fixed  price  per  kilowatt.  The  price  must  of  necessity  vary  in 
different  towns,  and  although  it  has  been  foimd  expedient  in 
almost  every  town  to  quote  these  special  terms  to  an  isolated 
power  user,  it  is  not  usual  to  concede  the  same  princijile  with  the 
view  of  extending  the  use  in  private  dwellings.  In  all  proba- 
bility £)2  per  kilowatt  per  annum  would  be  tempting  enough 
to  make  it  worth  wliile  considering  by  most  engineers.  If  this 
amount  or  less  will  suffice  the  rest  is  fairly  easy.  Once  the 
price  is  fixed  the  consumer  can  ase  the  current  from  the  same 
wires  for  all  purposes — lighting,  ironing,  cooking,  heating  or 
washing.  It  is  only  necessary  to  control  the  consumption  of 
current.  It  the  requirements  in  a  house  are  for  light  only  200 
watts  may  suffice  ;  this  would  co.st  £2  10s  per  anmun,  which 
could  be  i^aid  in  advance  monthly  or  quarterh',  and  this  removes 
restrictrion  No.  2— the  need  for  a  deposit.  If  additional 
light,  with  the  use  of   a  small  iron  be   required,   the  allow- 


ance can  be  400  watts  at  £5  per  annum.  A  one-unit  radiator 
and  light  coidd  be  used  for  £12  per  annum,  with  facilities  also 
for  cooking,  ironing,  kettle  boiling,  &c.  This  seems  so  simple 
tliat  it  is  a  marvel  that  it  has  not  beconie  aiiivcisal,  instead  of 
being  restricted  to  a  few  experimental  attempts. 

"What  is  necessary  is  a  simple  current  controller  which  can 
take  the  jjlace  oi  two  meters  at  the  fifth  of  the  cost  of  one.  It 
shoidd  operate  without  the  blinking  efiect,'_which  is  irritating  ; 
it  should  not  only  control  the  current  consumption ,  but  when 
it  is  i^ut  into  action  through  overload  it  should  automatically 
reduce  consumption  below  the  normal  until  the  excess  has 
been  switched  oH. 

This  is  aU  easily  within  the  range  of  possibiUty,  and  it  the 
only  fault  to  be  found  is  that  the  price  per  kilowatt  named  is 
too  low  or  too  high,  that  is  easily  adjusted.  A  scheme  of  1,000 
houses  would  eSect  a  saving  of  about  £4,000  for  meters  and 
all  the  incidental  costs  of  reading  and  maintaining.  Is  there 
any  evidence  against  it  ? 


Starting  of  Asynchronous  Motors    by  Means  of 
Tertiary  Eddy  Currents. 


Bv    R.    KUDENBERG. 


The  first  section  of  this  Paper  is  devoted  to  a  consideration  of 
the  usual  methods  of  startmg  asynchronous  motors  and  to  questions 
connected  with  the  design  of  the  squirrel-cage  type.  There  are  also 
certain  forms  of  construction  ou  the  market  in  which  the  motor  is 
started  automatically  ;  here  the  starting  resistance  is  gradually 
removed  from  the  circuit  either  by  an  auxiliary  motor,  or  by  gearing 
connected  to  the  main  shaft.  But  the  author  considers  these  devices 
to  be  cumbrous,  and  thinks  that  it  should  be  x^ossible  to  constnict 
asynchronous  motors,  which  give  a  good  torque  at  all  speeds,  and 
yet  can  be  started  without  the  necessity  of  any  external  mechanical 
agency  and  without  the  need  of  attention  on  the  part  of  an  attendant. 
Other  starting  devices  are  also  mentioned.  One  consists  in  putting 
the  starting  resistance  in  the  rotor,  and  cuttmg  it  out  by  centrifugal 
action.  The  increased  resistance  of  the  conductors  at  high  tem- 
peratures has  also  been  utilised,  but  this  is  not  of  much  practical 
value.     A  more  usual  plan  is  to  use  two  rotor  windings,  one  of  high 


Motor 


Transformer  Resistance 

FiGi    1. — CONNKCTIONS   OF  PkOPOSED   AkKANGEMENT. 


remained  constant.  Good  results  could  be  obtamed  if  permeability 
and  conductivity  could  be  suitably  chosen  ;  unfortunately  there  is 
no  suitable  material  of  the  kind  that  is  required.  Curves  are  given 
for  a  small  motor  of  thisjkiiid ;  this  shows  that  there  is  a  con- 
siderable starting  torque^^For  many  purposes,  e.j.,  relays,  this  sort 
of  rotor  is  quite  suitable  ;„but  both  slip  and  losses  are  very  great 
and  the  teeth  of  the  stator  cause  heavy  pidsation  losses. 

It  is  now  proposed  to  describe  another  method  which  uses  tl  o 
properties  of  the  transfomier  with  variable  frequency,  and  let  us 
suppose  this  to  be  inserted  in  the  circuit  of  the  rotor  and  not  in 
that  of  the^stator.  The  method  is  shown  diagrammatically  in 
Fig.  1.  The  secondary  circuit  of  the  motor  is  connected  through  a 
transformer  with  a  tertiary  circuit,  in  which  a  considerable  resistance 
is  inserted.  When  at  rest,  the  rotor  windmg  receives  the  fidl 
frequency  of  the  network,  so^that  the  transformer  produces  a  very 
small  effect  on  the  current.  The  resistance,  which  is  not  variable, 
produces  almost  exactly  the  same  effect  that  it  would  do  if  it  were 
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Fia.  2. — Relation  Between  Resistance  and  Slip. 


and^one  of  low  resistance,  the  latter  being  cut  out  when  the  motor 
isjat^rest.  jThe^bestsuggestion  of^this^nature  is^duo  to  Boucherot, 
who  jimbeds  the  windings  at  dillerent  deptlis  in  the  armature^so 
thatjthe^esistance-windingUJosscsses  little  induction  and  the  short- 
circuit^.winding^has^high  induction.,_j^But  there  is  a  considerable 
leakage^between  the  windings,  so  that  the  characteristics  of  the 
motor  are  not  particularly  good.  Similar  results  are  produced  by 
providing  a  massive  iron  rotor  instead  of  building  it  up  of  different 
conductors.  At  full  speed  and  low  frequency  the  currents  pene- 
trate deep  into  the  iron  :  at  the  start  the  high  frequency  causes  the 
currents  to  flow  only  in  a  thin  layer  on  the  surface  which  has  a 
high  resistance  It  is  possible  to  solve  the  question  of  the  distribu- 
tion of  these  eddy  currents.  The  slip  of  such  an  armature  would  be 
proportional  to  the  square  of  the  load  if  the  permeability  of  the  iron 

*  Abstract   of   an    article    in    the    "  Elektrotechnischo    Zeitschrift., 
paper  read  before  the  Elektrotechniscbe  Verein. 


direotly^connected  to  the  slip-ruigs.^lt  can,  therefore,  be  of  such  a 
magnitude  as  to  allow  of  the  generation  of  ajarge  starting  moment. 
In  the  neighbourhood  of  synchronism,j|there  is,  however,  a  low 
frequency  m  the  circuit  of  the  rotor.  jjjThe  induction  effect  through 
the  transformer  is  therefore  lost,  especiaUy  as  the  resistance  is  great 
in  comparison  to  the  self-induction.  Under  these  conditions  the 
only  effect  in  the  rotor  circuit  is  that  produced  by  the  secondary 
conductor  resistance,  which  is  very  small ;  so  that  the  tertiary 
resistance  can  be  regarded  as  beuig  wholly  without  effect.  The 
apparent  ohmic  resistance  of  this  arrangement  is,  therefore,  auto- 
matically dependent  on  the  frequency  of  the  slip.  Let  us  consider 
Maxwell's  fonnula  for  the  apparent  resistance,  viz.  : — 

and  construct  the  whole  curve  for  the  resistance  of  the  rotor,  and 
show  how  it  varies  with  to.     This  is  shown  in  Fig.  2  :  we  find  over  a 
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portion  of  the  cun-e  that  the  resistance  varies  more  or  less  with  the 
slip.  Unfortunately  there  is  a  disadvantage  attaching  to  this 
arrangement.  Besides  the  resistance,  the  self-induction  of  the 
rotor  circuit  also  varies  considerably.  When  at  rest  this  self- 
induction  is  quite  small,  seeing  that  the  transformer  can  be  so 
constructed  as  to  have  a  low  inductance  and  magnetising  current. 
Let  us  suppose  it  to  start  and  to  have  a  low  slip-frequency,  under 
which  conditions  the  induction  coupling  between  the  secondar^• 
and  tertiary  circuits  ^xill  produce  little  effect.  There  is,  however, 
the  whole  inductivity  of  the  closed  iron  circuit  of  the  transformer 
to  be  considered  in  its  effects  on  the  secondarj'  circuit,  seeing  that 
the  tertiarj'  circuit  does  not  react  and  weaken  the  Held.  From 
Maxwell's  fonnula  for  the  apparent  induction,  viz  , 

we  see  that  the  rotor  leakage  can  be  represented  in  Fig.  2  by  a 
similar  cun-e  with  a  different  datum  time.  The  effective  rotor 
leakage  is  therefore  vciy  small  at  the  start,  but  at  full  speed  it  is 


Fig.  .3. — Proposed  (Sltp-ring)  Form  of  Cox:  TRtrcnox. 


very  considerable.  The  maximum  torque  will,  however,  be  verj- 
small.  Exactly  similar  effects  are  produced  by  mseriing  self- 
induction  and  resistance  in  parallel  with  the  secondary  circuit  ; 
this  has  been  often  suggested.  Or  the  current  may  be  controlled 
by  iron  starting  resistances. 

These  plans,  by  which  a  transformer  is  inserted  in  the  rotor 
circuit,  has  two  disadvantages,  viz.,  the  great  induction  at  starting, 
and  the  necessity  for  the  employment  of  slip-rings.  This  latter 
difficulty  can  be  avoided  by  using  a  transformer  that  rotates  with 
the  rotor  ;  but  this  makes  the  motor  more  complicated.  It  is  a 
better  plan  to  abandon  the  use  of  a  transformer  altogether  and  to 
■tUise  the  leakage  field  of  the  rotor,  which  exists  in  every  motor 
and  only  acts  harmfully  by  dissipating  some  of  the  \\ork  done  by 
the  transformer.  As  a  matter  of  fact,  at  the  start  the  leakage 
field  is  considerable  and  has  a  high  frequency  ;  it  is,  therefore, 
specially  useful  for  producing  induction  effects.  It  is  an  extended 
flux,  passing  through  air ;  it  is,  therefore,  only  necessarj'  to  expose 
broad  masses  of  metal  to  its  action  in  which  the  tertiarj'  eddy 
currents  can  be  formed.  Fig.  3  gives  an  example,  in  which  broad 
metallic  rings  are  used,  projecting  at  the  sides  ;  they  can,  indeed, 
be  utilised  for  constructive  purposes.  It  is  still  simpler  to  use  the 
squirrel-cage  form  of  construction,  as  shown  in  Fig.  4.  On  the 
left-hand  side  are  seen  the  tertian,-  conductors,  which  fill  out  the 
whole  of  the  slot,  outside  the  secondarj-  conductors,  and  on  the 
right  they  are  between  the  secondary  conductors.  The  dependence 
of  the  active  rotor  resistance  on  the  slip-frequency  on  this  plan 
can  be  seen  from  the  formula  given  above  and  follows  a  similar 
cun-e.  The  position  of  the  cun-e  can  be  made  to  depend  on  the 
choice  of  a  suitable  tcrtiarj'  conductivity.  If  the  tertiary  con- 
ductivity is  good  the  leakage  field  will  be  blown  ax\-ay  too  strongly 
at  high  frequency.  With  a  low  tertiary  conductivity  the  fonnation 
of  eddy  currents  at  low  frequency  will  be  insufficient.  The  con- 
ditions are  suitable  for  calculation  in  so  far  as  the  conditions  of 
the  leakage  field  are  known  ;  the  problem  is  not  veiy  simple  and  yet 
it  is  soluble.  It  can  be  shown  that  the  cune  for  tho  resistance 
most  nearly  approximates  to  a  straight  line,  if  the  ohmic  resistance 
of  the  patlis  of  the  tertiary  currents  is  nearly  eq\ial  to  their  in- 
duction resistance  at  the  desired  frequency.  The  leakage-voltage 
of  rotors,  constructed  as  shown  in  Figs  3  and  ■i,  varies  also  with 
the  frequency  of  the  slip.  It  is  therefore  normal  when  the  motor 
is  running  at  full  speed,  but  at  the  start  it  is  markedly  less. 

Annatures,  such  as  are  shown  in  Fig.  3,  have  been  frequently 
used.     It  is,  therefore,  reasonable  to  suppose  that  they  will  show 


this  variable  effective  resistance.  Measurements- confirm  this  idea. 
A  curve  is  given  (not  here  reproduced)  showing  the  results  of  tests 
on  the  rotor  of  an  asynchronous  motor  of  1,200  kw.,  running  at 
1,500  revs,  per  min.  The  armature  was  removed  from  the  stator, 
and  supplied  with  polj-phase  current  of  variable  frequency  ;  the 
losses  were  measured  by  two  \\att-meters.  The  active  effective 
rotor  resistance,  calculated  from  these  results,  is  seen  to  vary  in  a 
marked  way  xvith  the  frequency.  .-Vt  .50  periods  a  second,  the  re- 
sistance is  more  than  three  times  its  value  at  10  periods.  Anoth^ 
cune  is  given  for  a  1,000-kw.  maehine,  running  at  i,. 500  revs  per 
min.  ;   and  here  again  similar  results  were  obsen'ed. 

If  we  consider  the  usual  squii-rel-cage  annaturc  from  this  point 
of  view  it  will  be  seen  to  be  unsuitable  for  the  production  of  strong, 
eddy  currents.  The  usual  plan  is  to  get  a  high  starting  moment 
by  having  a  high  maximum  torque  ;  this  means  a  small  leakage, 
especially  in  the  rotor.  Here  we  want  exactly  the  opposite  and  to 
construct  the  rotors  in  such  a  way  that  eddy  currents  are  formed  as 
largely  as  possible.  Drawings  are  given,  shonuig  suggestions  for 
this  purpose,  and  also  the  leakage  that  arises.  The  result  of  the 
reaction  of  the  tertiar\-  eddy  currents  on  the  secondarj-  currents  is 
that  the  current  of  each  conductor,  when  the  motor  starts,  is  dis- 
placed outwards  towards  the  mouth  of  the  slot  ;  consequently  the 
current-density  at  this  point  rises,  as  also  the  eft"ective  resistance. 
If  we  desire  to  produce  marked  effects  of  this  kind  m  this  way 
then  the  slots  must  be  deep  and  narrow.  If  this  is  thought  un 
desirable  on  mechnaical  grounds,  then  another  suggestion  is  made 
also  illustrated  by  similar  drawmgs.  Here  layers  of  iron  are  im 
bedded  in  ths  copper  conductors  and  these  conduce  to  the  sufficient 
formation  of  eddy  currents,  some  with  the  ordinary  form  of  slot. 
Owing  to  the  concentration  of  the  flux  on  this  plan  this  may  produce 
a  specially  good  effect.  The  torque  of  the  motor  depends  not  only 
on  the  resistance  but  also  on  the  leakage  of  the  secondarj-  winding. 
Tills  leakage  must,  therefore,  also  be  considered  in  judging  of  the 
suitability  of  any  arrangement. 

Tlie  author  then  proceeds  to  discuss  suitable  methods  of  con- 
struction and  to  give  the  results  of  tests  on  machines  that  have  been 
made  on  these  lines.  But  space  cannot  be  found  for  the  reproduction 
of  this-part  of  the  Paper,  which  is  partially  concerned  with  theoretical 
considerations,  arising  out  of  the  problem.  Finally  he  compares  the 
results  given  by  his  method  with  those  show-n  by  slip-ring  and 
squirrel-cage  motors.  Cunes  show  that  the  squirrel-cage  machine 
has  a  verj-  low  starting  moment  with  nonnal  slip  and  high  efficiency. 
The  slip-ring  method  gives  a  good  starting  moment,  but  the  con- 
troller must  be  worked  by  steps  ;    the  torque  and  current  vary  by 
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jerks  during  the  start,  x\hich  are  the  more  marked,  the  fewer  the 
steps  on  the  controller.  The  eddy  current  motor  has  a  good  starting 
torque,  which  during  the  period  of  starting  does  not  fall  below  the 
normal  value.  It  rises  at  high  speeds  to  the  value  of  maximum 
torque,  and  thei\  the  torque  falls  away  in  the  neighbourhood  of 
synchronism.  This  torque-cune  appears  to  make  the  machine  very 
suitable  for  many  purposes.  The  starting  current  is  certainly  high, 
and  the  power-factor  is  rather  lower  than  usual,  especially  in  the 
case  of  low  speeds  and  outputs.  The  high  starting  current  ought 
not  to  be  an  objection  in  the  case  of  large  central  stations,  especially 
in  industrial  districts  where  strongly-built  motoi-s  have  to  be  used 
on  heavy  work.  Even  with  slip-ring  motors,  it  is  jxjssible  to  i&ise 
objections  of  a  similar  chanictcv.  Tho  eddy-current  motor  is  con- 
sidered likely  to  be  suitable  for  many  special  cases,  whore  the  motor 
is  required  to  start  after  the  current  has  once  been  cut  off.  This  is 
the  case  iji  textile,  chemical  and  mining  work,  or  in  connection  with 
centrifugal  pumps  and  compressor  It  may  also  be  used  in  the- 
future  for  ptirposes  of  marine  propulsion. 
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Our  Future— and  Canada. 

■"  In  no  spirit  of  vainglory  or  of  greed,  but  with  full 
realisation  of  the  solemn  responsibility  that  the  fact  im- 
plies, and  with  recognition  that  international  co-operation 
rather  than  international  antagonism  should  be  the  future's 
watchword,  every  thoughtful  American  must  perceive  that 
as  peace  once  more  becomes  established  the  United  States 
•will  loom  potentially  if  not  actually  the  leading  commercial 
nation  of  the  world.  .  .  .  There  remains  of  all  the 
Great  Powers  only  Great  Britain  to  contend  with  the 
United  States  in  fair  and  friendly  rivalry  for  first  place. 
Still,  to  rank  below  that  great  trading  nation  would  be  no 
disgrace,  and  enemy  mischief  makers  will  fail  if  they  try 
to  sow  the  seeds  of  national  ill-will  in  business  channels  ; 
but  with  our  continental  solidarity  as  against  Great  Britain's 
scattered  empire,  with  our  triumphant  melting  pot  as 
against  her  millions  of  unassimUated  population  in  India, 
and  with  our  new  merchant  marine  compelling  enterprise  by 
the  fact  of  its  existence,  the  elements  in  the  case  favour 
America."  Thus  wrote,  on  December  28,  1918,  our 
esteemed  and  respected  contemporary  the  "  Electrical 
World,"  of  New  York.  And  this  candid,  dignified,  fair- 
minded  and  eminentlv  courteous  statement  is,  we  believe, 
in  tune  with  the  convictions  of  the  great  majority  of 
thoughtful  Ajnericans. 

What  has  Great  Britain  to  say  about  it,  and  what  is  Great 
Britain  going  to  do  about  it  ? 

Every  engineer  and  every  other  man  of  business  who  has 
Britain's  welfare  at  heart,  must  face  the  position,  must  think, 
must  speak  and  must  act. 

Are  America's  alleged  advantages  over  Britain  as  real 
as  they  sound  ?  The  chief  stress  is  laid  upon  America's 
"  continental  .solidarity,"  as  compared  with  Britain's 
"scattered  empire."  Yet  this  scattered  empire,  with  its 
total  area  over  four  times  that  of  the  United  States,  con- 
tains two  "  bits,"  each  larger  than  the  United  States. 
Australia  is  three  per  cent,  larger  and  Canada  is  20  per  cent, 
larger. 

The  three  and  three-quarter  millions  of  square  miles  of 
Canada  and  the  three  millions  of  Australia  are  not  mere 
figures  ;  they  represent  areas  carrjnng  a  rich  complement 
of  resources  of  every  kind  ;  resources  readily  available,  in  a 
climate  well  suited  to  at  least  some  sixty  millions  of  our 
Empire's  population. 

We  are  confident  that,  in  proper  partnership  with  Canada, 
Australia  and  other  dominions,  Britain's  great  scattered 
empire  has  an  a.ssured  world  supremacy  not  only  in  com- 
merce, but  al.so  in  every  other  important  line  of  progress. 

At  present  Great  Britain's  relation  towards  these  great 
partners  falls  short  of  '"  proper  partnership,"  and  immediate 
action  is  desirable.  Canada  is  within  sixteen  hours  by  air 
and  five  days  by  water  of  London,  and  efforts  ought  first 
to  be  concentrated  there.  Again,  Canada's  practically 
unlimited  water-power  is  being  rapidly  developed  by  the 
Canadian  Government.  There  is  thus  immediate  scope  for 
the  investment  of  large  amounts  of  capital  in  every  form 
of  engineering  industry.  Business  organi.sation  in  the 
Dominion  is  on  the  .same  up-to-date  efficient  lines  as  in  the 


United  States,  and  provided  labour  is  procurable  there  is 
every  facility  for  the  rapid  floating  of  new  industries  and 
for  the  distribution  of  products. 

Can  we  do  better  than  take  our  text  again  from  the 
"  Electrical  World  "  of  December  28,  1918  ?  We  read  : 
'■  Canada  can  teach  us  nuich  regarding  the  conservation  of 
natural  resources.  Her  water-power  sites  are  not  only 
surveyed  ;  their  economic  features,  capacities  and  in  many 
instances  costs  of  development  are  known  as  well.  More- 
over, in  seeking  to  have  these  resources  used  the  Dominion 
Government,  while  it  affords  reasonable  protection  to  the 
public,  at  the  same  time  offers  suitable  financial  reward  to 
private  enterprise.  There  is,  however,  little  advantage  for 
Canada  to  develop  power  which  is  transmitted  to  the  United 
States.  .  .  ."  But,  later  :  "  There  are  no  indications 
that  the  Canadians  object  to  the  joint  development  of  the 
river  [the  St.  Lawrence,  with  its  two  million  available  horse- 
power] by  the  Dominion  and  the  United  States."  The  italics 
are  ours,  for  the  point  we  wish  to  emphasise  is  this  :  That 
if  Great  Britain  does  not  strenuously  develop  and  cement 
her  partnersliip  with  Canada  the  United  States  will  cut  her 
out — and  that  by  means  the  most  honourable  and  praise- 
worthy— in  commercial  ties  and  enterprise.  Canada  has 
developed  along  much  the  same  lines  as  the  United  States, 
and  it  is  useless  for  us  to  blink  the  fact  that  in  some  im- 
portant respects  in  the  world  of  commerce,  construction 
and  manufacture.  Great  Britain  is  behind  the  times  in 
comparison  with  the  States  and  with  Canada.  Not  even 
the  fact  that  this  fact  suffers  great  exaggeration  can 
excuse  us  in  neglecting  it.  It  is  of  world  importance  to 
Great  Britain  and  of  national  importance  to  Canada  that 
there  should  be  no  possible  question  of  outside  partnership. 
It  is  useless  to  look  to  the  politicians  in  this  matter.  The 
partnership  is  to  be  a  business  partnership.  The  influence 
of  the  politician  will  be  important  enough  later.  At  present 
the  chief  aim  of  the  politician  should  be  to  see  that  he  does 
not  hinder  the  work  of  the  man  of  business.  An  uiflimited 
supply  of  cheap  power  is  the  kind  of  foundation  upon 
which  a  new  nation  might  build  up  world  supremacy. 
And  it  is  an  asset  which  can  easily  be  made  to  ensure  to 
an  old-established  and  powerful  nation  like  our  own,  not 
only  the  retention,  but  the  continued  enlargement  of  the 
supremacy  already  won. 

It  behoves  the  British  and  the  Canadian  Governments 
and  peoples  to  get  together  vigorously  on  the  develop- 
ment of  what  should  be  regarded  as  an  imperial  asset. 


Review. 


The  Claims  of  Labour  and  of   Capital.     By   W.   K.   Cooper, 

with  a  prefatory  note  by  the  Right  lion.  U.  H.  Roberts,  M.P.  (Lon- 
don :   Constable  &  Company.)     Pp.  iv.4  84.     is.  6d.  net. 

It  would  be  impossible  to  find  a  more  appropriate  moment 
for  calling  attention  to  this  important,  interesting  and  well- 
devised  book^at  a  time  when  the  country's  future  so  much 
de))eiids  on  the  relations  between  Capital  and  Labour. 

Much  has,  of  course,  been  written  on  the  subject  in  one  form 
or  another,  but  here  we  have  a  dispassionate  and  uiihias.sed 
treatment  on  broad  lines  such  as  should  serve  a  really  useful 
end.  The  book  is,  perhaps,  especially  to  be  comiuended  in 
that  it  lays  stress  on  the  absolute  interdependence  of  Capital 
and  Labour,  and  that  a  partnership  between  the  two  can  only 
be  carried  on  to  advantage  by  a  mutual  cultivation  of  each 
other's  confidence  and  ii.terests. 

Mr.  Cooper  considers  (p.  14)  that  in  the  old  days  of  small 
industrial  firms  "the  link  between  Capital  and  Labour  was 
much  more  human  than  it  is  to-day.  Trade  unions  w-ere  not 
in   existence,  and  the  emjjloyers  were  known  more  or  less 
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personally  to  their  men."  This  may  be  true  to  a  great  extent. 
Nevertheles.?,  the  reviewer  has  always  felt  that  if,  in  piping 
days  when  Britain  had  practically  a  monopoly  in  many  trades, 
some  of  our  especially  successful  employers  had  been  in  closer 
touch  and  sympathy  with  those  who  had  so  greatly  assisted 
them  in  ama.ssing  colossal  fortunes — had,  in  fact,  considered 
their  well-being  more  by  the  introduction  of  co-operative 
principles,  old  age  pensions,  &c. — there  would  have  been  far 
less,  if  any,  need  for  trade  unions  and  similar  organisations 
in  the  interests  of  the  working  man.  Under  such  conditions, 
there  would,  at  any  rOite,  have  been  no  opening  for  that  highly 
harmful  individual,  the  paid  political  agitator — the  "  skally- 
wag  "'  of  labour — who,  as  a  rule,  has  seldom  done  an  honest 
'day's  work  in  his  life. 

This  book  is  good  reading  in  that  it  points  to  right-minded 
views  as  to  the  respective  claims  of  Capital  and  Labour.  It 
serves  to  show  that,  even  apart  from  humanitarian  consi- 
derations, it  is,  in  the  long  run,  in  the  best  interests  of  the 
employer  to  provide  so  that  those  working  for  him  are  both 
well  housed  and  well  fed.  On  the  other  hand,  it  is  also  made 
■clear  that  here  it  is  not  in  the  interests  of  the  employee  to 
begrudge  his  master  any  profit  above  a  certain  figure,  ii  only 
because  his  own  well  being  hinges  on  the  prosperity  of  those 
he  works  for,  the  fact  being  that  the  jniblic  are  never  much 
■disposed  to  subscribe  capital  to  an  individual  concern  in  which 
the  dividend  is  notably  low.  These,  however,  are  only  two 
out  of  many  examples  that  could  be  quoted  on  each  side  by 
way  of  showing  that  the  interests  of  Capital  and  Labour  are 
really  one.  It  is  a  vast  pity  that  such  truths  have  never  been 
seriously  appreciated.  Their  recognition  would  have  saved 
the  country  as  a  whole  from  much  trouble.  Failure  in  this 
respect  may  be  attributed  in  the  first  instance  to  the  em- 
ployers' over-concentration  on  speedy  fortune  making — 
together  with  lack  of  consideration  for  those  helping  him  up 
the  ladder  of  prosperity — and  in  the  second  instance  to  more 
or  less  excusable  ignorance. 

Mr.  Cooper  does  well  to  draw  attention  to  the  difierent 
value  of  a  given  wage,  owing  to  the  diiierence  in  cost  of  living, 
in  to-n-n  and  country.  This,  of  course,  at  the  same  time, 
points  to  the  desirability  of  works — preferably  in  healthy 
vicinities — being  situated  outside  towns,  though  as  near  the 
coal  pit  as  may  be. 

The  book  is  also  of  use  in  showing  (p.  20)  that  so  far  from 
the  introduction  of  machinery  being  opposed  to  the  working- 
■man's  interests,  the  actual  eliect  is  really  the  other  way,  in 
that  by  introducing  machinery  the  output  jjer  head  of  the 
employees  is  raised,  which  consequently  enables  a  higher  wage 
to  be  paid.  In  illu.stration  of  this,  Mr.  Cooper  quotes  the 
Ford  Motor  Car  AVorks,  of  America.  This  is  an  excellent 
example  of  the  maximum  use  of  machinery  and  automatic 
processes,  and  yet  wages  are  said  to  run  higher  there  than  in 
other  factories — notably  so,  indeed. 

The  present  writer  is  in  accord  with  the  author  in  his  desire 
to  see  payment  by  results  brought  into  universal  practice. 
Further,  an^-thing  which  tends  to  destroy — or  even  check — 
individual  effort  should  at  once  be  abandoned.  The  proposed 
minimum  wage  would  certainly  work  in  that  direction,  be!^ides 
leading  to  all-round  industrial  bankruptcy. 

Generally  speaking,  as  the  book  tersely  puts  it,  the  only  way 
in  which  Labour  can  receive  more  in  wages  is  by  pr  ducinti 
more.  Expressed  in  another  way,  it  is,  in  reality,  only  by 
greater  production  per  unit  of  capital  and  per  unit  of  wage 
that  higher  wages  can  be  obtained.  It  happens,  too,  that  the 
only  real  solution  of  our  present  difficulties  is  vastly  increased 
production.  It  is  work  alone  that  will  achieve  that  cordial 
■cooperation  between  employer  and  employee. 

Mr.  Cooper  deals  very  fairly  with  the  ethics  of  profit-sharing 
and  co-partnersliip.  Some  peoi^lc  still  argue  that  those  who 
cannot  altord  to  share  losses  must  not  expect  to  have  a  share 
in  profits.  That  view,  however,  omits  the  fact  that  the 
labourer's  arms  and  legs — aye  and  his  health — represent 
capital  with  him.  On  the  other  hand,  the  labourer  is  .some- 
times disposed  to  take  up  the  position  that  it  is  his  eimrts 
■alone  that  produce  wealth  for  his  employers,  leav.ng  entirely 


out  of  account  that  important  item,  management,  whilst  also 
neglecting  to  recognise  the  part  played,  in  turn — in  the  way  of 
energy,  foresight,  &c. — by  those  controlling  the  business. 
Then  again,  those  concerned  with  Labour  seem  often  to  even 
forget,  judging  by  their  arguments,  that  without  the  capitalist 
there  would  be  no  employment,  .so  far  as  private  enterprise  is 
concerned.     All  this  is  very  ably  dealt  with  by  the  author. 

Turning  to  the  bigger,  national,  standpoint  of  the  subject, 
as  Mr.  Cooper  shows,  the  conscription  of  wealth  will  do  the 
country  no  good,  and  only  means  "  killing  the  goose  that  lays 
tlie  golden  eggs."  It  is  the  production  of  wealth  that  is  alone 
of  use. 

A  perusal  of  this  volume  should  serve  to  indicate  the  neces- 
sity for  Capital  and  Labour  meeting  one  another  with  the  fixed 
deteriuination  of  arriving  at  friendly  co-operation — iii  place 
of  class  conflicts — if  only  on  the  patriotic  grounds  of  saving 
the  country  from  an  industrial  and  commercial  ruin,  such  as 
at  present  looms  before  us.  We  must  cease  thinking  in  terms 
ot  a  class  and  forthwith  start  thinking  in  terms  of  a  nation. 
The  immediate  lesson,  too,  is  surely  as  indirectly  pointed  to 
in  Mr.  Cooper's  book — the  general  indi\ndual  responsibility  of 
working  to  render  one's  country  once  more  prosperous. 

Charles  Bright. 


Ho>^  the  Proj^ress  Depart- 
ment Assists. 

I. — The  Works   Management. 

By   W.    J.    HISCOX. 

In  a  great  many  concerns  the  Progress  Department  is  a  sort 
of  "  Ishmael  " — with  every  man's  hand  against  it — under  the 
erroneous  impression  that  it  exists  for  the  purpose  of  creating 
trouble.  It  is  not  recognised  that  the  department,  in  exposing 
troubles,  does  so  for  the  express  purpose  of  eliminating  the 
c-ause,  and  that,  as  a  consequence,  it  is  of  the  greatest  assist- 
ance to  every  section  in  the  factory.  Not  only  is  it  of  the 
utmost  value  to  the  management,  but  its  value  to  the  shop 
operators  is  no  less  marked,  whilst  the  departmental  foreman, 
as  well  as  the  technical  and  commercial  departments  can  (if 
they  will)  derive  considerable  benefit  from  the  same  source. 

The  influence  of  the  Progress  Department  permeates  the 
whole  factory,  and  the  object  of  this  series  of  articles  is  to 
demonstrate  how  (if  instituted  and  conducted  upon  the  right 
lines)  the  dejiartment  cannot  fail  to  justify  its  existence.  No 
other  department  has  such  opportunities  of  exerting  a  bene- 
ficial influence,  for  it  is  in  direct  to>ich  with  everybody,  from 
the  works  manager  downwards.  The  trouble  is  that  in  so 
many  concerns  the  department  is  not  permitted  to  perform 
its  legitimate  fuBctions,  and  as  a  consequence  its  value  is  not 
so  apparent. 

It  is  generally  admitted  that  the  Progress  Department  is  of 
value  to  the  management,  for  were  it  not  so,  the  department 
would  soon  cease  to  exist.  It  is,  however,  on  this  count  that 
it  finds  disfavour  elsewhere,  for  it  cannot  be  understood  by 
the  rank  and  file  how  anything  calculated  to  assist  the  manage- 
ment can  be  ot  benefit  to  the  workers.  Nevertheless,  the 
benefit  derived  by  the  factory  as  a  whole  depends  upon  the 
use  made  ot  the  Progress  Department  by  the  management,  for 
it  is  a  fact  that  the  greater  the  value  to  the  nuuiagement  the 
greater  the  value  also  to  the  factory  generally. 

The  department  is  instituted  for  the  purpose  of  taking  over 
the  control  and  the  responsibilities  of  delivery  and  output, 
thereby  taking  from  the  manager  a  mass  of  vexatious  details 
which  in  the  past  has  been  the  cause  of  much  wasted  time. 

Thetundamental  principle  of  modern  factory  management  is 
that  the  man  who  directs. cannot  handle  detail,  and  therefore 
it  is  impossible  for  the  manager  to  handle,  in  an  efficient 
manner,  the  whole  of  the  factors  which  contribute  to  the  factory 
oxitput. 

The  Progress  Department  takes  this  matter  in  hand,  and, 
specialising  in  one  direction,  organises  the  resources  of  the 

f2 


426 


THE  ELECTRICIAN. 


October  10,  1919. 


factory  in  order  to  ensure  that  advantage  is  taken  of  every- 
thing calculated  to  facilitate  progress  and  thereby  improve 
delivery.  The  works  manager,  instead  of  endeavo-aring  to 
conduct  this  business  personally,  is  relieved  by  the  head  of  his 
progress  department,  this  individual  assuming  responsibility. 
The  works  manager  issues  his  instructions,  or  demands  in- 
formation ;  the  instructions  are  interpreted  correctly  and 
transmitted  to  the  interested  parties,  whilst  the  denuxnd  for 
information  is  readily  complied  with. 

The  efficient  works  manager  is  conversant  with  every  branch 
of  the  factory  organisation,  his  knowledge  being  derived  from 
the  information  at  his  disposal.  The  manager  who  counts  is 
the  manager  who  hwws  :  the  manager  who  can  converse  freely 
with  his  board  of  directors,  customers  or  prospective  cus- 
tomers, and  the  heads  of  the  factory  departments,  as  intelli- 
gently as  though  he  had  personally  handled  every  detail.  He 
does  not  have  to  send  to  the  other  end  of  the  factory  in  order 
to  get  the  information  which  will  enable  him  to  answer  a 
question,  for  the  information  is  already  to  hand,  and  has  been 
considered  and  thoroughly  digested  before  the  question  is 
asked.  Thus  it  is  that  he  is  never  at  a  loss,  and  not  only  that, 
but  he  knows  what  he  is  talking  about,  and  succeeds  in  con- 
veying that  imjjression  to  his  listener. 

It  is  in  this  respect  that  he  owes  nuich  to  his  Progress  De- 
partment, which  may  in  very  truth  be  termed  the  "  infor- 
mation bureau."  The  activities  of  this  department  extend 
thi-oughout  the  factory,  and  it  is  safe  to  say  that  very  little 
escapes  its  notice.  The  conditions  prevailing  in  any  depart- 
ment at  any  moment  are  commented  upon,  and  plans  to  meet 
an  emergency  brought  about  by  unforeseen  circumstances  are 
promptly  put  into  commission.  With  the  aid  of  an  efficiently 
conducted  Progress  Department  it  is  possible  for  the  works 
manager  (sitting  in  his  own  office)  to  be  more  conversant  with 
what  is  happening  in  the  shops  than  if  he  spent  the  whole  of 
his  time  walking  through  the  various  departments. 

And  if  it  is  true  that  the  works  manager  is  assisted  in  this 
direction  it  is  equally  true  that  much  relief  is  afforded  him  in 
the  matter  of  actual  jjroduction.  In  the  past  he  has  had  to 
devote  a  vast  amount  of  time  and  energy  in  the  endeavour  to 
meet  deliveries  and  to  increase  output  ;  in  the  main  with  very 
unsatisfactory  results.  His  method  was  t«  summon  the  various 
departmental  heads  to  a  conference,  and  there  endeavour  to 
elicit  what  was  being  done,  what  would  be  done,  what  ought 
to  be  done  and  why  it  was  not  being  done.  From  personal 
experience  the  writer  makes  bold  to  declare  that  the  manager 
very  rarely  gets  the  correct  information  on  any  count,  which, 
after  all,  cannot  be  considered  surprising.  Each  depart- 
mental head  was  bent  upon  making  his  own  case  good,  and 
therefore  set  himself  out  to  whitewash  his  own  department. 

If  we  take  the  counts  in  rotation,  the  works  manager  elicited 
the  fact  that  every  department  was  doing  very  well  indeed, 
and  in  the  future  would  do  still  better.  In  spite  of  this,  whilst 
each  foreman  agreed  with  the  manager  on  what  ought  to  be 
done  (this  taking  the  factory  as  a  whole)  each  one  protested 
it  was  not  the  fault  of  his  deijartment  that  it  was  not  being 
done.  It  was  only  when  one  foreman  was  singled  out  for 
close  questioning  that  the  manager  began  to  imderstand  that 
Jones  could  do  better  if  Smith  did  not  let  him  down  so  often . 
Smith  says  the  real  fault  lies  with  Robin.son,  and  that  in- 
dividual, feeling  that  everyone  should  have  a  turn,  passes  the 
blame  on  to  Jones.  Thus  it  is  that  everyone's  time  is  wasted, 
and  no  satisfaction  is  achieved.  The  manager  relieves  his 
feelings  by  telling  the  respective  foremen  what  he  thinks  of 
them,  and  there  and  then,  acting  upon  the  rose-coloured  view 
expressed  by  the  foremen  with  respect  to  the  future,  maps  out 
another  programme,  which  in  its  turn  is  mismanaged  in 
exactly  the  same  way  as  its  predecessor. 

Such  a  state  of  affairs  cannot  exist  indefinitely,  if  progress 
is  to  be  maintained,  and  so  it  is  that  the  works  manager  has 
to  descend  into  the  arena  and  personally  sujjervise  the  work 
of  the  foremen.  This  extra  duty  can  only  be  undertaken  at 
the  expense  of  .something  else,  and  the  result  at  the  best  is 
only  of  a  temjwrary  character.  Overwork  conduces  to  in- 
efficiency, whether  it  be  in  the  works  manager  or  the  office  boy. 


and  an  inefficient  manager  must  of  necessity  adverselv  aftect 
the  whole  factory. 

The  only  logical  solution  is  to  be  found  in  the  creation  ot 
the  Progress  Department,  antl  the  relief  aiiorded  the  manager 
is  soon  apparent.  The  latter,  secure  in  the  knowledge  that 
the  delivery  side  of  the  business  is  in  good  hands,  turns  his 
attention  to  other  nuxtters  nhich  have  an  important  bearing 
upon  the  organisation  of  the  factory.  In  a  short  time  the 
complaints  of  customers  in  respect  to  deliveries  are  noticeably 
less,  and  the  outjiut  fiom  the  factory  shows  a  progressive 
tendency.  It  is  not  suggested  that  all  troubles  cease  as  if  by 
magic,  and  that  every  department  performs  what  is  expected 
of  it  without  apparent  eftjrt.  Foremen  may  still  be  sum- 
moned to  conferences,  but  these  conferences  will  be  at  longer 
intervals,  and  there  will  be  no  necessity  for  the  manager  to  ask 
the  foremen  what  is  bsing  done  or  what  would  be  done.  He 
will,  on  the  contrary,  be  able  to  see  at  a  glance  exactly  where 
the  t;-ouble  is,  and  can,  therefore,  determine  which  de])art- 
nient  is  at  fault.  Thus  the  matter  can  be  adjusted  without  a 
lot  of  preliminary  questioning,  and  this  means  time  saved,  and 
infinitely  more  satisfaction  obtained. 

Half  an  hour's  study  of  the  charts  and  tables  prepared  by 
tJie  Progress  Department  will  enable  the  works  manager  to 
grasjj  the  whole  situation,  and  to  know  exactly  how  he  stands 
in  regard  to  delivery  and  output.  He  notes  "that  this  line  of 
manufacture  is  well  up  to  schedule,  and  he  therefore  has  no 
need  to  worry  in  that  direction.  A  slump  is  apparent,  how- 
ever, in  connection  with  that  line,  and  the  cause  is  traced  to 
the  machine  shoi).  No  need,  therefore,  to  call  to  conference 
the  heads  of  the  foundrv  and  fitting  departments,  for  it  would 
be  only  wasted  time.  The  head  of  the  machine  shop  is  the 
man  wanted,  and  he  is  called  upon  to  furnish  an  explanation, 
and  to  state  precisely  what  he  piojjoses  to  do  in  order  to 
retrieve  the  situation.  This  is  u.sually  forthcoming  in  a  very 
short  space  of  time,  and  the  manager  can  then  turn  his  atten- 
tion to  other  business,  secure  in  the  knowledge  that  something 
has  been  accomplished. 

This  is  a  business-like  proceeding,  and  should  commend 
itself  to  any  progressive  worlvs  manager.  There  are  still  a 
few  managers  who  consider  it  necessary  to  handle  the  whole 
business  personally  ;  who  feel  that  their  authority  sufiers  if 
they  depute  anyone  to  take  control  of  a  certain  section. 
These,  however,  are  now  a  hopeless  minority,  for  the  Progress 
Department  in  practically  every  progressive  engineering 
factory  is  daily  becoming  more  important,  and  no  one  knows 
better  than  the  works  manager  the  infinite  value  of  tliis  de- 
2)artment  both  to  him  personally  and  to  the  factory  as  a  whole. 


Correspondence. 

• 

PREDICTING  MAGNETIC  STORMS. 

TO    THE    EDITOR    OF    THE    ELECTRICIAN 

Sir  :  1  have  been  informed  that  I  have  wrongly  attached 
significance  to  the  declination  of  the  jilanets  in  my  letter  in 
your  issue  of  September  19  last,  and  I  accept  '"he  correction. 
As  the  orbits  of  the  planets  or  asteroids  are  all  inclined  to  the 
I'cliptic,  it  follows  that  at  one  O])])osition  the  sun,  earth 
planet  or  other  body  may  be  more  nearly  in  the  same  plane 
than  at  another  opposition,  and  therefore  more  nearly  in  a 
direct  line. 

It  was  the  importance  of  this  variation  to  whi(-h  I  intended 
to  refer,  and  which  my  too  meagre  knowledge  of  astronomical 
terms  led  me  to  wrongly  express. — I  am,  &c., 

London,  Oct.  6.  C.  Orme  Basti.\k. 


Penetration  of  Moisture  in  Insulating  Materials. — A  nt-te 
on  till'  abov(-  subject  )»y  Mr.  <!.  .1.  linttiiutiin  in  the  "  .Journal  "' 
of  the  Franklin  Institute  shows  that  many  insulating  materials 
are  subject  to  .slow  penetration  of  nujisture.  In  many  samples 
investigated  there  was  first  a  rapid  ingress  of  water,  then  a 
long  period  during  which  there  was  practically  no  increase,  and 
then  finally  a  gradual  increase  once  more. 
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Report  of  Electrical  Inspector  of  Factories, 


ln]our  last  issue  (p.  400)  we  gave  some  extracts  from  the  Report  of 
the  Chief  Inspector  of  Factories  for  1918,  and  we  now  give  an  abstract 
of  the  Report  of  Mr.  G.  S.  Ram,  M.I.E.E.,  H.M.  Electrical  Inspector  of 
Factories. 

0  Mr.  Ram  states  that  the  outstanding  feature  as  regards  the  use  of 
electricity  during  the  period  of  the  war  was  the  enormous  increase  that 
iad  taken  place,  due  to  the  requirement?  of  works  engaged  directly  or 
indirectly  on  the  output  of  munitions  of  war.     In  a  recent  return  by  the 
Ministry  of  Munitions  in  regard  to  76  electricity  undertakings  which 
had  added  to  their  generating  plant  since  1914,  the  total  amount  of  these 
additions  was  given  as  969,500  kw.  (1,300,000  H.P.),  or  an  increase  of 
114  per  cent.     These   figures,  however,  only  represent  a  part  of  the 
increment,  as  many  large  works  had  added  in  even  a  greater  proportion 
to  their  own  generating  plant  and  a  number  of  new  power-houses  of 
considerable  size  had  been  erected  in  connection  with  new  works.     The 
greater  portion  of  the  new  plant  had  nf)  doubt  been  required  for  power 
purposes,  but  in  certain  districts  i)rincipally  in  the  Sheffield  area,  a 
large  part  had   been  utilised  directly  for  electric  furnaces.     The  ex- 
tensions of  public  supply  generating  stations  had  been  cliefly  in  the 
form  of  enlargement  of  existing  worlcs.  although  about  10  entirely  new 
stations  had  been  completed  and  put  into  use  during  the  period  under 
review.     These  stations  are  all  equipped  for  extra  high  pressure,  three- 
phase  supply  on  modem  lines.     Three  large  generating  stations' and  a 
number  of  sub-stations  were  also  completed  for  the  electrical  working 
of  sections  of  railwaj-s.     Extensions  of  plant,  having  been  imder  the 
control   of   the    Ministry    of    Munitions,    were    permitted    only    where 
warranted  by  the  importance  of  the  load  from  a  national  point  of  view 
and  even  where  carried  out  were  in  many  instances  not  sufficient  to 
keep  pace  with   the  demand  of  consumers  for  additional  power.     In 
other  cases,  where  extensions  were  not  permissible,  the  load  had  never- 
theless increased,  as  in  almost  all  parts  of  the  countr\'  power  was  re- 
quired for  munition  work  of  some  kind. and  many  stations  were  conse- 
quently without  any  reserve  of  plant.     In  some  cases,  however,  where 
the  load  was  chiefly  for  lighting  and  domestic  purposes,  the  demand 
actually  fell  off,  due  to  lighting  and  heating  restrictions.     Much  un- 
certainty exists  as  to  the  immediate  prospects  of  development  owing 
to  the  probability  of  the  control  of  the  whole  of  the  electricity  supply  of 
the  country  being  placed  under  a  new  Department  in  accordance  with 
the  scheme  contained  in  the  report  of  the  Board  of  Trade  Committee 
on  Electric  Power  Supply.     No  doubt  such  a  scheme  may  eventually 
lead  to  great  economies  in  the  matter  of  fuel,  but  it  cannot  be  carried 
out  all  at  once  and  extensions  of  many  of  the  existing  smaller  stations 
will  be  imperative  in  the  meantime,  if  development' in  the  use  of  electrical 
energy  are  not  to  be  retarded.     In  connection  with  the  building  and 
equipment  of  some  of  the  new  stations  and  the  extensions  of  the  supply 
systems  some   very  remarkable  feats  have   been   accomplished  under 
most  difficult  conditions  and  it  is  to  be  hoped  that  the  engineers  con- 
cerned may  now  find  time  to  put  on  record  an  adequate  description  of 
their  achievements. 

Considerable  anxi-ties  have  been  experienced  by  those  responsible 
for  running  electrical  stations  owing  to  shortage  of  labour,  many  em- 
ployees of  all  grades,  including  technical  staff  and  chief  engineers,  having 
joined  H.M.  Forces  early  in  the  war.  Although  the  public  supply  of 
electrical  energy  was  a  protected  or  a  reserved  occupation,  employees 
^wern  continually  taken  for  the  Array,  so  that  in  many  cases  much 
diffi3ulty  ensued'  necessitating  a  large  amount  of  substitution.  Women 
were  widely  brought  in  for  such  varied  work  as  general  labouring  and 
deaning,  coal  and  ash  handling,  boi'er  cleaning,  engine  driving  (assis- 
tants) ;  while  a  more  highly  educated  class  were  engaged  in  analysis 
of  coal,  switchboard  attendance  (usually  under  supervision)  and  as 
Bub-station  attendants,  in  some  cases  being  in  sole  charge  of  the  operation 
of  the  plant,  including  the  running  of  motor  generators  or  rotary  con- 
verters. Where  women  have  been  engaged  in  this  work  they  have  been 
for  the  most  part  trained  only  at  the  stations  where  they  were  afterwards 
employed.  As  occupation  as  sub-station  attendants  seemed  likely  to 
lead  to  permanent  work  in  the  case  of  disabled  men  and  as  in  any  case 
the  employment  of  women  in  the  work  could  only  be  for  the  duration 
of  the  war,  the  Home  Office  latterly  used  every  effort  to  get  disabled 
men  taken  on  for  the  work  in  preference  to  women  and  declined  to 
grant  exemption  orders  tor  women  except  where  it  was  proved  that 
suitible  disabled  men  were  unobtainable.  Before  the  war  few  people 
would  have  thought  it  possible  that  women  could  have  successfully 
nndertaken  the  work  of  attendants  in  important  sub-stations  for  con- 
verting from  high  tension  three-phase  supply  to  direct  current  for 
traction  or  general  distribution  and  not  many  engineers  would  have 
cared  to  take  the  risk  of  making  the  experiment.  Exi)erience  has, 
however,  shown  that  the  trial  was  justified,  excellent  reports  of  the 
capabilities  and  resourcefulness  of  the  women  having  been  received, 
naturally,  however,  with  certain  exceptions. 

A  number  of  new  factories  have  been  erected  during  tlie  war  by  or 
under  the  control  of  H.M.  Ministry  of  Munitions  and  m.iny  of  them  have 
be?n  proN-ided  with  their  omi  electrical  generating  stations  and  sub- 
stations. These  have  been  for  the  most  part  well  designed  and  equipjx-d 
with  modem  and  up-to-dat-  plant.  New  generating  stations  have  also 
been  erected  by  several  private  firms  and  many  othere  have  been  ex- 
tended, fronerally,  the  new  work  has  agai'i  been  good.  An  important 
mntt  -r  ha  I.  however,  bem  overlooked  in  several  instances.  In  stations 
int  nded  to  maintain  a  continuous  supply,  nisht  and  day  and  on 
Sundays,    medium^pressure    three-phase    switchboards    have    been    so 


arranged  as  to  make  it  impossible  to  carry  out  any  work,  e.j.,  overhau 
of  an  oil  switch,  in  safety.  No  isolating  switches  had  been  provided 
between  the  busbars  and  the  oil  switches  and  no  divisions  between  the 
panels.  This  arrangement  has  been  found  on  the  main  switchboards 
where  the  supply  has  l)een  at  medium  pressure  and  in  high  pressure 
stations  in  regard  to  the  medium  pre.s.sure  auxilian.-  switchboards. 
The.se  switchboards  controlling  all  the  auxiliarj-  plant  in  the  station. 
e.g.,  condenser  pumps,  feed  pum])s,  mechanical  stokers,  &c.,  are  just  as 
important  as  regards  maintenance  of  the  supply  as  the  main  switch- 
boards. In  other  cases  both  isolating  switches  and  divisions  were 
satisfactorily  provided.  In  one  large  station  for  an  electric  railway. 
the  matter  had  been  dealt  with  in  another  way,  the  auxiliarj-  switch- 
board l)eing  duplicated,  so  that  either  one  could  be  completely  shut 
down  when  necessary,  every  motor  in  the  station  having  a  cable  from 
each  switchboard  with  a  change-over  switch  at  the  motor — an  excellent 
arrangement  although  no  doubt  somewhat  costly. 

During  the  jjeriod  under  review,  Mr.  Ram  visited  a  number  of  ex- 
plosive works  and  filling  fatcories.  In  general,  the  electrical  work  had 
been  well  done,  special  precautions  being  necessary  on  account  of 
explosive  ri.sks  or  liability  of  damage  to  wiring  and  apparatus  from 
acid  fumes.  "  Danger '"  buildings  had,  where  possible,  been  lighted 
entirely  from  outside,  and  motors  and  all  switchgear,  fuses,  &c.,  being 
either  in  separate  buildings  or  in  rooms  completely  shut  off.  In  some 
the  lighting  had  l)een  necessarily  inside,  special  well-glass  or  bulkhead 
type  of  fittings  being  used.  Motors,  where  inside,  had  been  pipe- 
ventilated  or  provided  with  forced  draught  ventilation  with  spray 
washed  air.  The  work  was,  however,  much  better  done  in  some  cases 
than  in  others  and  some  otherwise  good  work  was  rendered  dangerous 
by  not  being  properly  finished  off.  Thus  piiie-ventilated  motors  were 
foimd  with  no  pipes  connected  and  eA-en  forced  draught  motors  with 
no  pipes  on  the  outlet,  in  buildings  with  highly  inflammable  if  not 
actually  explosive  material  near  by,  where  the  effect  of  a  bum -out  of  an 
armature  would  be  to  blow  a  torrent  of  sparks  into  the  room.  Slackness 
in  maintenance  was  also  sometimes  noticed,  well-glasses  of  lighting 
fittings  having  been  broken  and  not  replaced. 

Amongst  the  heavier  uses  of  electrical  power  several  new  steel  rolling 
mills  were  put  into  commission.  A  rolling  mill  provides  probably  the 
most  severe  test  of  electrical  machinery'  possible,  and  the  fact  that  more 
mills  are  being  equipped  electrically  is  a  sufficient  proof  that  the  method 
is  reliable  and  has  other  advantages  over  steam  power.  The  extremely 
heavy  load  being  suddenly  applied  to  the  motor  necessitates  enormous 
mechanical  strength  in  allparts.  Motors  of  .5,000  h.p.,  giving  10,000  H.P. 
or  12,000  H.p.  for  short  intervals  on  the  peak,  are  in  use.  In  some  mills 
the  handling  of  the  steel,  from  taking  the  billets  from  the  soaking  pits 
to  the  rolls  and  passing  them  backwards  and  forwards  through  the  iniU 
and  finallv  taking  away,  cutting  up,  and  stacking  the  finished  section 
is  accomplished  entirely  by  electrical  power.  Most  of  the  mills  are 
reversing,  the  motor  having  to  start,  come  up  to  speed,  slow  down  and 
reverse  perhaps  10  times  a  minute.  Some  are  not  reversing,  the  motor 
driving  the  rolls  constantly  in  the  same  direction,  the  steel  billet  jiassing 
one  way  above  and  the  other  way  below  the  live  or  driven  roll.  Some 
have  a  direct  drive,  others  are  geared  and  some  of  the  smaller  ones  are 
rope  driven.  In  oifler  to  equalise  the  power  taken  from  the  supply 
source  and  prevent  the  enormous  fluctuations,  which  would  otherwise 
be  experienced,  full  use  is  made  of  the  storage  of  energy  in  tivwhecls. 
These  are  attached  in  the  case  of  reversing  mills  to  motor  generator 
sets  intervening  between  the  source  of  supply  and  the  mill  motor,  and 
in  the  case  of  non-reversing  mills  to  the  driving  shaft  of  the  rolls.  The 
electrical  control  systems  naturally  apjiear  somewhat  complicated  and 
are  sjjccially  designed  to  reduce  electrical  losses  to  a  minimum  and  are 
provided  with  various  safeguards  in  case  of  accident.  Other  new 
heavv-duty  motive  power  plants  with  intermittent  loads  include  large 
hoists  for  dealing  with  loads  of  40  or  50  tons,  as  for  blast  furnaces, 
fully  loaded  railway  trucks  being  taken  up  and  tipjied  directly  into  the 
furnaces.  ,    ,     ^  •     i 

Perhaps  the  most  striking  development  in  the  direct  use  of  electrical 
energy  has  been  for  furnace  work,  principally  in  steel  manufacture, 
for  the  making  of  high-grade  special  steels  and  alloys.  Several  i«ttems 
of  furnace  are  in  use,  all  taking  altemating  current,  single-phase,  two- 
phase  or  thi-ee-phase.  The  sizes  of  the  furnaces  are  mostly  from  half  a 
ton  to  10  tons  capacity,  although  there  are  a  few  still  lanr-r.  Carbon 
or  graphite  electrodes  are  used.  In  the  smaller  sizes  they  are  arranged 
to  be  regulated  by  hand,  and  in  the  larger  sizes  during  the  first  part  of 
the  proc^-ss  while  the  steel  is  being  melted,  after  which  the  rcsnilation  is 
automatic.  Success  in  their  use  de})ends  ver\-  much  in  having  skilled 
attendance,  electrical  as  well  as  metallui^ieal,  and  some  of  the  more 
important  works  have  found  that  it  pays  them  to  employ  an  electrician 
in  charge  of  each  furnace.  In  many  works,  however,  tliere  is  no  such 
skilled  deetrical  suiKMxision.  With  most  patterns  of  furnace  the 
pressure  used  is  about  90  volts  for  melting,  being  subscqumtly  reduced 
to  about  70  volts  bv .means  of  selector  switches  connected  in  the  primary 
side  of  the  transformer  windings.  The  current  is  verj-  large,  depending 
on  the  size  of  the  furnace  and  the  electnides.  The  largi>  currents  re- 
quired necessitate  the  provision  of  a  transformer  room  as  close  as  passible 
to  the  furnace.  The  main  supply  is,  of  course,  at  high  tension,  in  many 
cases  at  11.000  volts.  Unfortunately  the  equipment  of  the  transformer 
rooms  in  many  instnccs  had  been  carritnl  out  in  a  dangerous  manner. 
In  many  cases  the  ai)paratus  was  badly  arranged  and  the  protection  of 
the  high  t-.Misiim  conductors  was  t>tally  inadequate,  these  Ixnng  tr>ated 
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as  of  no  more  consequence  than  if  at  1(H)  volts.  Similar  funiaces  aie 
also  being  tried  for  brass  making  and  casting,  but  direct  heating  by 
the  arc  appears  to  present  some  difficulties.  Arc  furnaces  are  also  used 
in  the  manufacture  of  calcium  earbide,  phosphorus,  carborundum, 
sulphate  of  lead,  &c.,  some  b-ing  on  a  large  scale,  others  comparatively 
small.  Electric  resistance  furnaces  are  also  being  tried  for  the  making 
of  crucible  steel  by  heating  the  crucibles  from  the  outside.  Haidening 
furnaces,  in  which  the  curnnt  is  passed  through  a  bath  of  salts,  are 
used  for  hardening  tools.  These  are  comparatively  small,  and  the 
primary  current  supplied  to  the  transformer  may  be  only,  say,  200  volts. 
Electric  heating  has  also  been  developed  in  several  new  directions, 
among  which  may  b>  mentioned  that  of  cardboard  box  manufacture. 
Other  new  plants  for  the  direct  use  of  electrical  energy  include  some 
for  electrolj'tic  manufacture  of  certain  explosives,  and  of  chlorine  and 
oxygen  and  for  the  rccoverj'  of  tin  from  scrap.  At  least  one  plant  was 
installed  for  the  manufacture  of  nitric  acid  by  obtaining  nitric  oxide 
from  the  air  by  means  of  the  electric  arc.  Several  installations  have 
been  put  up  for  depositing  fumes  and  dust  by  means  of  high  tension 
electrical  discharge. 

The  use  of  electricity  in  welding  has  increased  very  much  during  the 
war.  For  resistance  or  contact  welding  single-phase  alternating  current 
from  the  supply  circuit  is  transformed  down  to  2  or  3  volts  by  a  trans- 
former, generally  contained  in  the  base  of  the  machine,  the  control 
being  on  the  primary  circuit.  The  contact  or  welding  jaws,  which 
form  a  part  of  the  secondary  circuit  of  the  transfonner,  are  insulated 
from  the  frame  of  the  machine,  which  is  earthed.  There  is,  of  course, 
no  danger  from  handling  the  metal  being  welded  at  such  a  low  pressure, 
but  there  is  danger  in  case  of  a  breakdown  of  the  insulation  of  the 
transfonner  causing  the  welding  jaws  and  the  metal  being  welded  to 
become  charged  at  the  pressure  of  the  supply  circuit,  generally  200  to 
400  volts  and  (as  recorded  in  some  previous  reports)  fatal  accidents 
from  electric  shock  have  occurred  in  this  way.  This  danger  can  be  over- 
come by  earthing  one  point  of  the  secondary  circuit.  A  number  of 
welding  machines  were  found  in  different  works,  notably  for  the  welding 
of  chains,  where  serious  dangers  existed  through  exposure  of  conductors, 
tenninals,  switches,  &c.,  of  the  primary  circuits.  A  considerable 
development  has  also  taken  place  in  electric  arc  welding,  chiefly  with 
metallic  electrodes.  Either  direct  or  alternating  current  may  be  used. 
Although  the  pressure  across  the  arc  is  only  some  25  to  40  volts,  the 
pressure  of  the  circuit  is  generally  from  90  to  110  volts  in  order  to  allow 
of  a  suitable  sfc?adving  and  regulating  resistance  in  the  circuit.  Owing 
to  the  injurious  effect  of  the  rays  from  the  arc  upon  the  eyes  a  screen 
of  darkened  glass  is  always  used,  it  being  impossible  to  work  without 
one.  It  is  also  necessary  to  protect  the  skin  of  the  face,  neck,  arms,  &c.. 
both  from  the  rays  and  from  particles  of  hot  metal.  A  point  of  some 
difficulty  is  that  the  glass  has  to  be  so  dark  that  practically  nothing 
but  the  arc  and  the  hot  metal  immediately  round  it  can  be  seen.  In 
addition  to  reducing  the  luminous  rays  to  an  int<nsity  which  will  not 
hurt  the  eyes,  certain  invisible  rays  both  in  the  ultra-violet  and  infra- 
red must  be  cut  out.  Usually  two  coloured  glasses,  ruby  and  blue,  are 
superimposed,  or  sometimes  ruby  and  green  with  a  third  of  neutral  tint. 
Different  workers  favour  different  combinations,  but  the  matter  is  one 
which  appears  to  warrant  further  scientific  research.  A  glass  which 
will  cut  off  the  injurious  rays  and  adequately  reduce  the  intensity  of 
the  luminous  rays,  but  which  will  nevertheless  allow  of  the  welder 
readily  seeing  his  surroundings  would  be  extremely  useful,  but  owing 
to  the  contrast  between  the  brightness  of  the  arc  and  the  general 
illumination  of  surrounding  objects  this  does  not  appear  to  be  within 
the  range  of  possibility.  In  welding  in  a  fixed  position  as  in  a  workshop, 
a  screen  with  darkened  window  is  usually  held  in  one  hand  by  the 
worker,  who  manipulates  the  electrode  with  the  other.  As  injury  may 
be  caused  to  the  eyes  by  looking  at  the  arc  from  some  distance  away, 
even  for  only  a  few  seconds  it  is  necessary  also  to  surround  the  working 
places  with  opaque  screens  to  prevent  the  raj'S  reaching  other  persons 
in  the  vicinity  or  who  may  Ije  passing.  For  working  in  confined  spaces 
or  in  positions  where  the  left  hand  may  be  required  for  use  or  for  holding 
on  by,  a  mask  with  a  darkened  window  is  sometimes  used.  A  pro- 
tective tunic  with  mask,  complekdy  screening  the  upper  part  of  the 
bo<ly,  devised  by  one  firm  provides  that  the  welder  can  only  see  directly 
in  front  and  he  is  consequently  protected  from  the  rays  of  any  adjacent 
arcs  which  may  be  used  by  other  welders.  Such  masks  or  helmets  are 
ont,  however,  liked  by  the  workmen,  who  prefer  to  use  the  hand  screen 
whenever  possible.  With  direct  current  the  danger  through,  electric 
shock  is  very  slight  and  probably  negligible,  except  perhaps  as  regards 
persons  working  on  stagings  or  in  confined  spaces,  and  should  therefore 
always  be  used  where  pr>ssible.  Witli  alternating  current  there  are 
dangers  which  have  to  be  guarded  against,  arising  because  it  is  in  any 
case  more  dangerous  than  direct  and  also  lx?cause  a  person  holding  a 
live  conductor  and  getting  a  shock  through  his  body  will  in  general 
be  unable  to  release  him.self.  It  is  therefore  very  necessary  that  the 
electrode  holder  shall  be  so  constructed  that  it  shall  Ix'  impossible  for 
the  worker  to  touch  any  live  part  with  his  hand  whilst  holding  the 
handle.  Jfr.  Ram  reports  that  he  has  found  in  use  many  electrode 
holders  which  do  not  comply  with  this  elementary'  requirement.  Another 
important  matter  is  that  one  pole  of  the  circuit,  that  which  is  connected 
to  the  article  to  be  welded,  shall  lie  effiei-^ntlyearthed.  There  should, of 
course,  be  no  switch  or  fuse  in  the  earthed  conductor.  Except  when 
the  arc  is  actually  maintiined.  the  electrode  is  at  the  full  pressure  of 
the  circuit.  When  the  welding  is  done  in  a  workshop  the  welder  is 
usually  close  to  the  switch  controlling  the  circuit  and  can  readily  cut 
off  the  pressure.  In  other  cases  he  may  be  at  a  considerable  di.-^tance 
from  the  switch  and  it  may  be  inconvenient  to  get  to  it,  and  he  may 


put  the  electrode  and  holder  down  or  hang  it  up  and  it  will  remain  live 
and  a  source  of  danger  or  he  may  be  tempted  to  renew  the  electrode 
whilst  it  is  live,  a  dangerous  proceeding  unless  he  is  insulated  from 
earth  f>r  wears  insulating  gloves.  To  get  over  this  difficulty  it  has  been 
suggested  that  there  should  be  an  auxiliary  low  voltage  circuit  in  the 
flexible  cable,  with  a  push  button  thumb-.switch  in  the  handle  of  the 
electrode  holder,  arranged  to  operate  a  contactor  switch  at  the  fi.ved 
end  ot  fhe  circuit.  The  electrode  and  holder  would  then  normally  be 
dead  and  would  only  be  made  live  when  actually  put  to  use.  One  of 
the  most  important  of  the  recent  applications  of  arc  welding  is  in  ship- 
building for  the  welding  of  the  plates. 

Considerable  study  has  been  given  to  the  question  of  lightning  jiro- 
tection  at  many  explosive  works,  and  in  some  care  had  been  taken  to 
connect  together  all  metal  work  within  or  about  the  buildings,  with  the 
idea  of  eliminating  all  possible  points  between  which  any  spark  dis- 
charge due  to  secondary  effects  of  lightning  could  possibly  occur.  This 
precaution  is  probably  verj'  sound  and  might  be  more  generally  adopted. 

Much  consideration  has  been  given  during  the  last  few  years  to  the 
science  of  illumination  and  to  the  design  of  efficient  fittings  for  distri- 
buting the  light  to  the  best  advantage,  the  matter  having  been  of  special 
importance  during  the  war  owing  to  the  large  amount  of  overtime  and 
night  work  resorted  to  in  many  works.  For  many  years  factory  lighting 
by  electricity  was  dependent  upon  the  arc  lamp  for  general  illumination, 
with  the  attendant  troubles  of  trimming,  cleaning  and  the  expense  of 
carbons,  and  upon  the  carbon  filament  glow  lamp  of  very  low  efficiency 
for  localised  lighting  of  individual  machines,  &c.  The  improvements 
which  were  effected  some  years  ago  in  gas  lighting  would  probably  have 
led  to  gas  largely  superseding  electricity  for  factory  lighting  had  not  the 
metallic  filament  glow  lamp  with  its  corresponding  improvements  been 
introduced  just  in  time  to  re-establish  the  relative  advantages  of  the 
latter.  Recently  the  gas-filled  or  "half-watt  "  lamp  has  again  doubled 
the  efficiency,  .so  that  eight  or  ten  times  the  light  is  obtained  for  the  same 
consumption  of  electrical  energy  compared  with  the  carbon  filament  la>n]) 
of  ten  or  fifteen  yearsago.  The  half-watt  lamps  are  made  in  sizes  up  to 
1.000  c.p.,  so  that  it  is  now  possible  largely  to  dispense  with  localised 
lighting  by  providing  a  comparatively  few  of  these  lamps  suitably  placed. 
At  the  same  time  there  have  been  useful  developments  in  localised 
lighting.  One  which  is  particularly  suitable  for  engineering  machine 
shops  provides  for  small  ten-watt  lamps,  such  as  are  used  in  motor-car 
head  lights,  in  specially  designed  reflectors  attached  to  fittings  having 
universal  joints  so  that  the  lamps  may  be  put  in  any  position.  The 
pressure  is  only  10  or  12  volts,  being  reduced  from  the  supply  pressure 
by  a  small  transformer  for  every  ten  or  fifteen  lamps.  The  wiring  is 
concentric,  the  metal  tubing  of  the  fittings  forming  the  return  conductor 
and  being  earthed  at  the  transformer.  This  construction,  of  course, 
greatly  simplifies  the  mechanism  of  the  universal  joints.  Besides  being 
very  robust  and  therefore  suitable  for  machine  shops,  the  advantages 
claimed  are  excellent  lighting  of  the  work,  as  much  as  1.5  ft. -candles 
being  obtained  at  loin,  from  the  lamp,  economy  in  the  amount  of  elec- 
trical energy  consumed,  and  particularly  in  regard  to  lamp  renewals.  A 
further  advantage  is  no  doubt  in  safety  on  account  of  the  very  low  volt- 
age. Some  excellent  examples  of  modem  scientific  lighting  are  to  be 
seen  in  some  of  the  new  works. 

Except  as  regards  districts  which  have  been  supplied  for  many  years 
with  direct  current,  the  development  in  the  use  of  electrical  power  is 
mostly  by  alternating  current,  three-phase  or  two-phase,  and  which  from 
the  jioint  of  view  of  electric  shock  risk  at  low  voltage  is  very  nuicb  more 
dangerous  if  proper  care  is  not  taken.  As  distribution  at  high  pressure 
is  becoming  more  general  in  manufacturing  districts,  transforming  sub- 
stations have  often  to  be  provided  on  the  factory  premises  even  for  small 
consumers.  At  a  number  of  new  works  using  alternating  current  the 
work  was  excellent  in  every  respect,  but  .some  new  installations  were 
defective  and  dangerous.  In  some  cases  otherwise  good  installations  are 
spoiled  by  not  being  properly  finished  off.  The  most  prevalent  fault  is 
that  even  though  the  conductors  are  well  protected  in  screwed  steel  con- 
duits throughout  almost  their  entire  length,  the  conduit  is  not  takm- 
right  up  to  switch  ho.xcs  or  motor  termina  I  boxes,  so  that  loops  of  unpro- 
tected cable  are  left,  often  in  positions  where  liable  to  damage — e.g..  on 
the  floor  at  the  motora.  Several  large  manufaeturers  supply  their 
motors  without  any  terminal  boxes,  cable  tail  ends  being  brought 
through  the  casing  for  connecting  up  to  the  circuit,  in.stead  of  providing 
terminal  bo.xcs  with  facilities  for  connecting  up  conduit,  although  they 
will  supply  them  at  an  extra  charge. 

Mr.  Rum  thinks  the  proposal  of  the  Institution  of  Electrical  Engineers 
for  the  csLiblishment  of  a  national  eleetrie'al  ])roving  house,  under  an 
inelependent  authority  (for  testing  all  kinds  of  ele-ctrical  apparatus  to 
see  that  they  come  up  to  i)roper  recogniseel  stantlarels  and  thereby 
eliminating  much  of  the  unsatisfactory  class  of  gemds  now  on  the  market) 
would  be  of  great  benefit  to  the  industry  and  would  no  doubt  materially 
assist  in  re'ducing  the  number  of  accidents  due  to  faulty  design  and  manu- 
facture of  apparatus. 

Owing  to  the  great  expansion  in  the  u.sc  of  electrical  energy  during  the 
period  unelcr  review,  it  might  have  been  exiM'cteel  that  the  number  of 
electrical  accidents  woulel  have  increased.  This,  however,  was  not  the 
case.  The  reduction  in  the  numlx-r  reported  is  so  great  that  after  making 
a  liberal  allowance  for  cases  unreporteil  owing  to  the  stress  of  war  condi- 
tions, it  would  appear  to  be  a  fact  that  the  real  number  is  cemsiderably 
less  than  in  the  preceding  jK-riod,  and  if  the  increase  in  the  u.se  of  elec- 
trical energy  is  taken  into  consideration  the'  jireiportion  is  very  much 
reduced.  On  the  other  hand  the  number  of  fatal  accide-nts  has  some- 
what increased, -99  having  been  re'portcel  in  the  feiur  years  as  against  70 
in  the  previous  like  period,  1911-1014.     Of  the  99  fatalities,  14  occurreel' 
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in  electrical  stations  of  public  supply  or  traction  undertakings,  the 
remainder  on  ordinary  factory  premises.  In  addition,  there  were  four 
fatalities  indirectly  due  to  electricity.  One  was  caused  through  explo- 
sion of  gas  from  a  secondary  battery  by  electric  spark,  one  through 
failure  of  the  current  of  a  crane  magnet  allowing  the  load  to  fall  on  a  man, 
one  from  bums  where  a  girl  got  her  dress  set  on  fire  by  knocking  the  lead 
out  of  a  terminal  of  a  motor  and  the  other  from  bums  where  a  man 
short-circuited  conductors  with  a  Ijenzine  blow  lamp.  95  out  of  the 
99  fatalities  occurred  with  altemating  current ;  19  being  on  systems  of 
less  than  250  volts,  whilst  47  occurred  on  three-phase  sj-stems  from  346 
to  440  volts,  but  where  the  pressure  to  earth  would  not  exceed  about 
250  volts,  most  of  the  systems  having  the  neutral  point  earthed.  Many 
of  them  occuri-ed  on  lighting  circuits  takfn  from  one  phase  and  the 
neutral.  In  three  or  four  cases  only  is  it  likely  that  the  .«hock  received 
from  contact  with  two  of  the  phase  conductors,  the  accidents  beirg 
nearly  all  due  to  contact  with  one  conductor  only,  the  current  passing 
through  the  victim  to  earth.  Three  direct-current  cases  were  on  medium 
pressure  traction  systems  having  one  pole  earthed.  In  the  case  of  the 
solitary  low  pressure  direct-current  accident  death  was  probably  due  to 
the  fall.  In  several  of  the  cases  where  the  accidents  were  due  to  absence 
of,  or  ineffective  earthing,  the  actual  pressure  received  may  have  been 
considerably  less  than  the  maximum  voltage  of  the  circuit.  The  im- 
portance of  artificial  respiration  as  a  means  of  resuscitation  in  cases  of 
apparent  death  from  electric  shock,  although  generally  appreciated  by 
electrical  engineers  for  many  years  past,  is  not  adequately  realised  by 
factorj-  occupiers  or  even  by  many  members  of  the  medical  profession. 
In  15  cases  artificial  respiration  was  carried  on  for  an  hour  or  longer,  in 
.some  instances  under  medical  supervision,  in  10  cases  for  half  and  hour, 
in  eight  for  15  minutes,  in  two  for  10  minutes,  in  one  for  5  minutes.  In 
foxir  others  no  mention  is  made  of  the  length  of  time,  but  the  efforts  at 
resuscitation  were  carried  out  "until  the  doctor  arrived."  In  10  cases 
artificial  respiration  was  tried,  but  no  mention  is  made  of  the  duration  of 
the  effort.  Li  11  cases  where  a  doctor  was  on  the  scene  within  a  few 
minutes  of  the  accident,  practically  no  attempt  was  made  to  revive  the 
patient.  This  indicates  that  the  medical  profession  generally  is  woefully 
ignorant  on  the  matter.  Enlightened  medical  opinion  is  convinced  of 
the  efficacy  of  treatment  by  artificial  respiration  is  well  known,  and  Mr. 
Ram  again  repeats  the  opinion  of  Dr.  Reg.  Morton,  that  "death  from 
electrical  shock  is  only  an  apparent  death  at  first,  and  whatever  the 
conditions  or  severity  of  the  accident,  there  is  practically  always  a  time, 
varying  from  a  few  moments  upwards,  during  which  it  is  possible  to 
resuscitate  the  victim  by  artificial  respiration  if  resorted  to  at  once. 
Artificial  respiration  must  be  persevered  with  for  at  least  two  hours,  or 
until  the  patient  revives  ;  in  many  cases  it  may  b?  only  a  few  minutes." 
It  is,  therefore,  to  be  hoped  that  the  "  safety  first  "  movement,  which  is 
now  gaining  ground,  will  lead  to  more  general  training  of  ambulance 
men  at  all  classes  of  works  in  the  methods  of  artificial  respiration,  so  that 
victims  of  electrical  shock  may  in  more  cases  receive  prompt  and  adequate 
treatment,  and  thus  be  given  at  least  a  chance  of  recovery. 


that  much  specialised  new  machinery  was  on  view,  and  in  many  cases 
the  Germans  are  only  too  willing  to  sell  the  covering  patents  to  foreign 
manufacturers. 

Second  only  to  the  engineering  exhibits  were  those  of  the  toy  trade. 
There  was  a  larger  and  more  representative  exhibit  of  toys  than  in  any 
other  year.  It  was  stated  on  all  sides  that  the  factories  were  at  a  stand- 
still, and  the  greatest  efforts  were  about  to  be  made  to  re-establish  the 
German  toy  export  trade,  by  offering  to  foreign  buyers  the  best  made 
articles  at  the  lowest  pcssible  prices.  The  toys  were  good  and  can  be 
exported  at  less  than  pre-war  prices,  due  to  the  rate  of  exchange. 

There  was  one  rather  fine  exhibition  of  aluminium  kitchen  utensils, 
<S:c.  The  head  of  the  exhibiting  firm  stated  that,  due  to  the  coal  shortage 
in  Gennany.  there  were  now  not  more  than  400  tons  per  month  of  raw 
aluminium  blocks  produced  out  of  a  possible  total  output  of  4,000  tons. 
Among  the  building  trade  (constmction  material)  exhibits  were  many 
machines  used  in  the  manufacture  of  substitute  materials  from  various 
factory  waste  products.  Various  clay  and  natural  cement  substitutes 
were  offered  in  lieu  of  Portland  cement  which  requires  about  half  its 
weightincoalforitsmanufactnre.  Muchartificial  marble  (from  gypsum) 
was  also  seen. 

One  of  the  most  striking  features  of  the  Fair  was  the  large  number  of 
foreign  purchases, mostly  Dutch,Scandinavian  and  Swiss,  although  there 
were  a  considerable  number  of  Americans  present.  These  foreigners 
were  there  to  buy  Gemian  goods,  and  on  all  sides  one  heard  from  the 
Gemians  that  in  most  cases  it  was  only  the  lack  of  coal  or  raw  materials 
which  prevented  much  greater  sales.  At  present,  labour  Ls  l)eing  paid 
from  200  to  300  per  cent,  more  than  pre-war  rates  for  an  eight-hour  day, 
against  a  10-hour  day  in  the  past,  in  return  for  which  labour  does  about 
two-thirds  as  much  work.  The  conclusions  of  our  correspondent  are 
that  the  whole  Fair  showed  the  desire  of  the  German  nation  to  work  and 
recover  itself,  but  everj-where  one  was  struck  with  the  hopeless  depen- 
dency of  Germany  on  foreign  raw  materials  and  increased  coal  output. 
In  fact,  with  the  German  glass,  potten,-,  textile,  leather,  toy  and  many 
other  industries  closed  down,  or  operating  at  5  or  10  per  cent,  of  their 
normal  output,  due  to  inability  to  purchase  raw  materials  at  the  present 
value  of  the  mark,  the  Fair  gave  direct  evidence  of  Germany  being  at 
present  in  a  very  difficult  position. 


The  1919  Leipzig  Fair. 

The  annual  Industrial  Fair,  which  is  held  in  Leipzig  in  September, 
affords  an  excellent  opportunity  of  studying  German  industrial  con- 
ditions and  of  gauging  the  capacity  of  Germans  to  re-establish  their 
export  trade,  their  ability  to  purchase  commodities  from  the  United 
States,  &c.  Consequently,  the  report  of  a  competent  observer  on  the 
recent  Fair  which  we  have  just  received,  should  be  of  interest  to  our 
readers. 

We  leam  that  about  10,000  firms  (mostly  German)  exhibited,  and 
there  was  a  record  attendance  of  about  118.000  people,  or  20  per  cent, 
more  than  in  any  previous  year.  Some  7,000  foreign  buyers  were  also 
present.  The  general  impression  gathered  from  conversation  with 
representative  exhibitors  was  that  nearly  all  brjnches  of  German  industry 
are  on  the  verge  of  bankruptcy,  due  principally  to  the  shortage  of  coal, 
and  secondly  to  the  loss  of  export  trade.  In  order  to  assist  in  forcing  a 
wedge  into  foreign  markets, German  manufacturers  have  now  concentrated 
on  new  mechanical  devices  and  novelties,  which  were  much  in  evidence 
at  the  Fair.  Most  of  the  German  representatives  inclined  to  the  opinion 
that  they  would  recover  their  export  trade  through  American  and 
neutral  buyers. 

The  most  important  exhibits  were  those  of  the  technical  section, 
including  all  types  of  new  machine  tools,  m»chanical  and  electrical  do- 
vices.  In  this  branch  of  indiistrj',  the  Germans  are  in  a  position  to  fill 
orders  quickly,  and  in  many  cases  there  are  large  stocks  on  hand,  due 
partly  to  the  fact  that  they  had  not  been  short  of  iron  ore  and  coal 
during  the  war  to  the  same  extent  as  industries  relying  on  foreign  raw 
materials,  and  partly  to  the  fact  that  there  was  little  home  demand  to 
be  met.  The  mechanical  engineering  industry  depends  uj>on  foreign 
trade  for  its  stability,  and  is  conc-ntrating  as  much  as  possible  on  fine 
mechanical  precision  machinery  and  articles.  Tlie  accuracy  of  the  work 
done,  as  exemplified  by  the  machinery  exhibited  and  the  finish  of  the 
machines  themselves,  leftnothing  to  be  desired,  except  that  every  effort 
was  mad-?,  to  avoid  the  use  of  brass.  Delivery  of  machine  tools  from 
stock  can,  therefore,  in  most  cases  l)e  obtained  ;  the  prices  are  approxi- 
mately 200  to  400  psr  cent,  above  the  pre-war  hi=is.  Tin-  German  firm 
arranges  all  the  necessary  export  regulations  and  shipping,  leaving  the 
import  side  to  the  importer.  C.ish  niust  bs  deposited  in  the  German 
bmk  on  receipt  of  invoioa  that  the  goods  are  ready  to  b?  despatched, 
or  (in  some  cases)  when  they havealready  been  forwarded.     It  is  reported 
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SPECIFICATIONS  PUBLISHED. 

The  foUowing  abstract  from  some  of  the  specifications  recently  published  have  been 
specially  compiled  by  Messrs.  Mewburn,  Ellis  &  Co.,  Chartered  Patent  Afents. 
70  and  72.  Chancery-lane.  London.  W.C. 

Whenever  the  date  applied  for  differs  from  the  date  on  which  the  application  was  lodted 
at  the  Patent  Office  the  former  is  given  in  brackets  afte'  the  title. 

1918  Specifications. 

118  595  Domestic  Engineering  Co.     Battery  charge  indicating  devices.    (30,7/17.) 

121  744  MoNARD.     Apparatus  for  electrically  controlling  railway  signals.     (20/12;  17.) 

124  416  Murray.    Processes  of  electric  welding,    (22'3/18.) 

131322  Gaothofs.     Sparking  plugs  for  internal  combustion  engines.     (29/8 '18.) 

131  344  Cooper  &  Griffiths.     Electrically  heated  apparatus  for  evolving  gases  from 

liquids.     (4/5;  18.) 
131  361  Forest.     Radio  signalling  system.     (16 '6, 17.) 

'  Comprises  the  combination  with  an  antenna-earth  system  including  an  inductancs 
and  a  capacity  in  series  of  an  audion  containing  a  hot  and  a  plurality  of  cold  elec- 
trodes, a  conductive  connection  between  said  hot  e'ectrodes  and  one  side  of  said 
capac'ty,  a  conductive  connection  between  one  cold  electrode  and  the  other  side  of 
said  capacity  and  a  circuit  between  another  cold  electrode  and  said  hot  electrode 
induct'vely  associated  with  said  inductance  of  said  antenna-earth  system. 
131  362  Latour.     Audion  or  lamp  relay  or  amplifying  apparatus.     (23/10:16.)  (Divided 

application  on  15,543,17.     Addition  to  5,363  17.) 
131  372  Sarron  &  Simon.     Electro  converter  furnaces,  and  process  of  treatment  for  the 

manufacture  of  steels  thereby.     (27  5/18.)  ,,„,,„ 

131  377  Wordinoh.^m.     Systems  for  distributing  electric  energy.     (31/5,18.) 
m  392  Rota  &  Binetti.     Apparatus  for  the  concentration  of  electric  waves  in  a  single 
'■""^       dire-t'on  or  upon  a  fixed  point,     (18/6/18.)    (Addition  to  11.658  17.) 
131  395  Lanouepin.     Electrodes  for  electric  arc  welding.    (3110/17.)    (Divided  appli- 
cation on  15.88817.)  ,        J.      .  ,       ■  ■.  , 
131,405  Lester.     Apparatus    for    measuring    and    indicating   an    electncity   supply. 

131410  Marks.  '  (Solitdorf  Electrical  Co.)     Electricc'rcuit  controlling  devices.  (16,^7/18.) 
131  !412  Christian.  ■  Relay  for  electric  circuits.     (26718)         ,,.  ^  ^  ... 

131.426  Western    Electric    Co.    (Western    Electric    Co.)    High-frequency    ele:tnc 
sienatlin?.     (16  8,18.)  ,  ,,.  .  , 

An  electrical  signalling  svstem  in  which  signals  are  trar.smitted  by  a  high  frequency 
carrier  wave  modulated  in  accordance  with  said  signals  and  are  at  the  receiving 
station  re-inforced  by  being  combined  with  locally  generated  oscillations  of  the 
frequency  of  said  carrier  wave,  and  wherein  the  means  for  producing  said  earner 
wave  at  said  transmitting  station  and  the  means  for  producing  said  locally  generatea 
oscillations  at  said  receiving  station  are  both  controlled  by  control  oscillations 
produced  at  said  transmitting  station  and  transmitted  to  said  receiving  station 
with  said  carrier  wave, 
131,429  O'Leary.     Electric  motors.    (16  8  18,)  ,    .    ,    ■       .■nianB\ 

131455  J.A.SCOWITZ  &  RossKBAUM.    Cleaning  metals  by  electrolysis.    '■"/B/'B,' 
131465  Hay\var'.\    Commutators  for  use  on  internal  combustion  engines.    (26  B  IB.) 
13l!4S7  Christian,     Automatic    or    semi-automatic    exchange    telephone    s>-stems. 

131  490  B  f-H.  CD,  &  Hastings,     Electro-magnetic  switches,     (23;'9;18,) 

13K491  B.  T,-H,  Co.    (G,  E,Co,)    X-ray  apparatus,    (24,'9  18)  

131  499  B  T  -H   Co.    (G.  E.  C^o.)    Means  for  contro))mg  alternating  electric  currents. 

(io/io/18.) 

1919  Specifications.  " 
121,118  C*vE,     Alkaline  electric  accumulators.     (28  U  17.) 

123  727  Naamlooie  Vbnnootschap  de  Nederlandsche  Thermo-Tslbphooh  maat^ 

scHAppii.    Thermic   telephones  or   lilte  electrical   apparatus  provided  with 

heating  conductors.     (15  2, 18.)  ,.    .j  j  ,      __    „ 

127  234  Akt,  Ges,  Brown.  Boveri  &  Co.     High  voltage  windings  embedded  m  grooves 

or  slots.    (24'5i8.)  _ ,     ■„  :. 

131.543  Sykes  Interlocking  Signal  Co.  &  Tarrant.    Railway  electric  track<ircuit 

systems.     (3'2/1919.)  (ornioi 

131,549  Hoi  T  &  Brolt.  Lt".    Self-regulating  dynamo-electnc  machines.    (20,^,  19.) 
131.533  B  T -H.  Co     (G.  E,  Co,)    Wireless  signalling  systems.    (6'3)'19.) 
131.561  J*rKSON.     MELLERSH-.    (Taylor.)    Radio-telegraphic    transmission    systems. 
(8,4,'19,) 
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131,574  GOLDSTONE  &  L10HT500T.     Electrical  replaceable  fuses.    (26/5/19.)    (Addition 
to  121.651.) 

131.624  EvERSHED  &  ViGNOLEs  &  EvERSHED.    Field  magnets  for  magneto-electric 
machines.    129/5/18.) 

131.625  Plaisant.     Electromagnetic  devices.    (29.5/19.) 

131,635  Schneider  etCie.     Electrical  apparatus  for  indicating  andrepeating  movements 

at  a  distance.    (13  2/18.) 
131,639  Latour.     Use  of  audion  or  lamp  relay  amplifying  apparatus  in  telephony. 

(30,<6,17.)    (Addition  to  5.363/17.) 
131,668  EoisoN  Swan  Electric  Cc.  &  Hiatt.    Valves  of  wireless  transmission  systems. 

(24,7  18.1 
131,670  Rabinovitch  &  Cosmo  Lamp  Works.    Manufacture  of  electric  valve  tubes  for 

use  in  wireless  telegraphy  and  the  like.     (24/7/18.) 
131,680  Bloxak.    Valves  for  generating  electric  oscillations  amplifying  electric  currents 

or  rectifying  electric  currents.     (31/7/18.) 
131.697  Latour.     Apparatus  for  rectifying  alternating  current.     (14,8/17.) 
131.699  Benard-Barpier  &  Turenne  &  Granat.     Electric  controlling  device  operable 

at  a  distance  for  the  laying  of  artillery,  projectors,  range-finding  apparatus,  and 

other  similar  apparatus.     (15, '8,- 18.) 
131.702  Electrolytic  Zinc  Co.  of  Australasia  Proprietary,  Ltd.    Treatment  of 

zinc  solution,  preparatory  to  therecovery  of  zinc  by  electro  deposition.  (17/8/17.) 
131.704  Latcur.     Telephone  repeaters  or  relays.     (18,8  17.1 
131,707  Taylor.     Automatic  telephone  systems.     (21.8  18.) 
131,716  Automatic  Telephone  Mfo.  Ck>.  &  Savin.     Selecting  switches  such  as  are  used 

in  automatic  telephone  systems.     (24,8  18,1 
131.725  Ferranti  De.     Electric  transformers.     (27  8'19.) 
131.732  Lyster  ,Russ  &  Nev/ton  &  Wright.     Electric  switches.     (28,'8/18.) 
131.765  Clarke  &  Hart  Accumulator  Co.     Electric  accumulators  or  secondaiy  bat 

teries.    (20,9  18,1 
131,767  B.T.-H.  Co.     Electric  fumace.s.     (20/9-18.) 
131,782  Majima.     Electric  cell  plates.    (22/10/18.) 
131,817  Johnson.     Electric  batteries.    (7, 1/19.) 

131.825  IvAMY.     Dynamo-electric  machines  and  the  like.     (5/2/19.) 

131.826  Fuller  Accumulator  Co.  &  Jones.     Electric  storage  batteries  or  electric 
accumulators.     (6 '2  19.) 

131,832  Crompton  &  Co.  &  Surge.     Self-starting  synchronous  motors,    (24/2'19.) 
131.839  BUNDY  &  Bey.     Thermal-electric  switches.     (3,3,19.) 

J31.856  Newland.     Carbon  holder  and  feedkng  mechanism  for  arc  lamps  particularly 
for  use  with  cinematograph  projectors.     (23  4, 19.) 

APPLICATIONS  FOR  PATENTS. 
Note. — Names  within  parentheses  are  those  of  communicators  oi  invent  iony 
August  26,  1919. 
:20.892  Cubitt.     Switches. 

20,901  FiNDLAY.     Safety  circuit-breaker  for  overhead  tramway  wires. 
.20,902  Brantom  &  Bitton.     Eliminator  of  atmospheric  discharge,  ic,  for  wireless 

telegraphy. 
20,912  Ox>PER.     Implement  for  use  with  automatic  disc  telephones, 
20,920  DuGCAN  &  Gardiner.    Storage  batteries. 
20,946  Leede.     Switch. 

20,  60  Western  Electric  Co.  &  Deakin.    Telephone  exchange  systems, 
'20,986  Kenkington.     Electric  ignition  for  engines, 

August  27,   1919. 

20.994  Lav/tcn.     Electric  furnaces. 

20.995  CuNLlFFE.     Hand-operated  controllers  for  electric  motors. 

21,025  Naamlooze    Venootschap    de    Naderlandsche   Thermo-Telephoon    Maat 
schappi;.    Telephone  switchboard  and  plug  fittings.     (27;8/18,  Germany.) 

2],037  Hall&Thankelin.     Arc  lamps  for  photography,  &c. 

■21,049  Ford.     Electric  Kettles,  Sic. 

21,067  Splitdorf  Electrical  Co.    Operating   mechanism   for  electric  generators   cr 
magnetos.     (16/1  15.  U.S.) 

21.070  Western  Electric  Co.     Electric  telegraph  systems. 

21,089  Clifford.     Dynamo-electric  machines. 

August  28,  1919. 

21 ,  104  I  RwiN  &  RUSHTCN.     Automatic  excitation  regulator  for  electric  machine;. 
21,113  Halpi:..    Connectors  for  wires  and  electrical  conductors. 

21,120  ViLLiERs  Engineering  Oj.  &  Pountney.     Flywheel  magneto  devices. 

21,124  Wood.     Re-magnetising  magnetos. 

21,151   Ryan.     Wireles";  telegraphy.  &c. 

21,159  Western  Electric  Co.     Electric  telegraph  systems. 

21,168  Runbaken.     Accumulators. 

21,179  BoLis.     Magnetos.     1 17  9  18,  Italy.) 

21.189  Powell  &  Smith.     Electrically  controlling  throttle,  &c.,  of  engines. 

21.190  ARlOLl.     Magnetos.     129,8,18.  Italy.) 

21. 199  Beetcn.     Apparatus  for  converting  heat  intc  electrical  energy. 
21,219  Arosio.     Casings  for  storage  batteries.     (28,8,- 18,  Italy.) 

August  29.  1919. 
.21.235  Lane.     Device  for  reducing  effect  of  vagrant  and  interfering  waves  on  wire'ess 

telegraph  receivers. 
21.258  Johnson.     Gilvanometers,  &c. 
.21,272  Standard  Motor  Cc,  &  Maudslay.    Electric  cable  mountings  for  use  on  motor 

vehicles,  Stc, 
21,293  B.T.-K.  Ck).    (C.E,  Co.)    Regulating  systems. 
August  30,  1919. 
21,322  Cooper.     Dynamo-electric  machines. 
21,327  Sanders  &  Preston.     Electric  lamp-holders,  &c. 
■21,334  RoYSTOH.     (Federal  Storage  Battery  Co.)    Storage  batteries. 
21,342  Heyen.     Electric  arc  furnaces. 
21,363  Elion.     Locking  device  for  switches  of  magnetos. 
21,373  Beiley.     Fixation  of  atmosph.eric  nitrogen. 
21,392  McKehzie.  Holiand  &  Westihghouse  Power  Signal  Co,    Traffic  controlling 

system.-.     (4,3, 18,  U.S.I 

September  1,  1909. 
21,399  Taylor.    Obtaining  alternating  currents  of  any  frequency  from  three-phase 

systems  of  any  other  frequency. 
21,410  WCX5DBURN.     Manufacture  of  tubular  articles  by  electric  welding. 
21,415  Western  Electric  Co.     Signalling  systems. 
21.441  B,T.-H.  Co.     (G.E.  Co.i    Wiie  making  machines. 

21.446  Berry.     Electric  fuses.  >:eating  elements.  2tc. 

21.447  Norsk    Hydro-Elektrisk    Kvaelstofektieselskab,    Production    of    liquid 

ammonia.     (13/9/18.  Norway.) 

21.448  Crahfurd  it  Doughty  &  Wylie.     Detecting   distant  ships  whereon  electric 

machinery  is  running. 
21.460  Ne.\te.     Electric  teiminal. 

September  2.  1919. 
21.497  KiDNER.    Varying  current  through  magnets  or  solenoids  in  autcmatic  nuicnl 

•nstrumtnis.  &c. 
21,503  Ff  RTUNE,  Paulin  &  McLeot*.    Telemotor  aoparatus. 

21.514  Western  Electric  O^.     Signalling  systems. 

21.515  Automatic  Telephone  Mfg., Co.  (Automatic  Electric  Co.)    Autcmatic  switching 

mechanism. 
21.523  Hunter.     Electric  signalling  for  railways. 
2I,54S  Bjerregaasd,    Automatic  time  switches,  &c.,  for  electrical  circuits,     (13/7/17 

Denmar:<.) 
21,568  SriNTiLLA.     Magneto-electric  ignition  machines.    (2,'9/!8,  Switzeriand,] 
21,579  Bipxett.     Ship's  telegraphs,  aic. 

21.582  De  Luca.     Electric  furnaces. 

21.583  pRisTER.  Akt.  Ces.  R,     Electric  water  heaters.    (9'9  16.  Germany.) 

21.585  S:hneidf.r.     Electrodes  and  accumulators. 

21.586  ScHLEGEL.     Miners'  electee  lamps.     (9/11/18,  Ormany.l 


Gommercial  Topics. 

Reduction  in  Lamp  Prices. 

The  Electric  Lamp  Manufiiotiirer.s'  Association  of  Groat  Britain 
announce  tliat  "  considerable  reductions  "  have  been  made  in  the  jii ices 
of  the  half- watt  type  (gas-Klled)  electric  lamps.  The  announcement  will  be 
read  with  jileasure  by  all  associated  with  thcelcctrieal  industry,  and  par- 
ticularly bv  electric  light  consumerswhoare  beginning  tofeel  the  effects 
of  the  continual  increases  in  the  charges  forelectrie  current.  The  reduction 
injirices.  which  has  been  made  by  the  ten  firms  who  are  members  of  the 
Association,  should  therefore  have  a  beneficial  effect  upon  the  supply  in- 
du.stry.  and  also  assist  in  the  development  of  the  e.xjiort  trade  to  Aus- 
tralia. India,  .South  Africa  and  elsewhere. 

*         *         *         * 

Profiteering  Act  Orders. 

The  Board  of  Trade  have  made  some  oi-ders  under  see,  1  of  the  Pro- 
titepring  Act.  1919,  and  others  are  said  to  be  in  contemplation.  In  the 
schedule  to  the  first  Order  "all  building«iaterials"  were  specified  as  coming 
within  the  Act.  and  among  the  articles  mentioned  are  "electric  cable, 
fittings,  jjlant  and  meters."  plant,  tools  and  tackle  required  for  the  con- 
struction of  bjildingsftnd  public  works,  &c.  Itisstated  that  the  articles 
s[)ccifically  mentioned  in  the  schedule  are  given  as  examples  of  the  class 
of  articles  to  which  the  Order  applies,  and  any  other  article  within  the 
class  is  within  the  Order, 

Like  a  good  many  recent  documents  emanating  from  the  Board  of 
Trade,  we  think  that  the  first  Order  is  somewhat  ambiguous  and  we 
(juestion  very  much  whether  it  can  be  said  that  "electric  cable  fittings, 
plant  and  meters  "  come  under  the  heading  "All  Building  Materials  "  ; 
certainly  meters  do  not.  and  it  is  only  under  exceptional  circum- 
.st.inces  that  electric  cable  can  be  so  included, 

British  Trade  with  Australia. 

In  a  report  by  H,M.  Senior  Trade  Commissioner  in  Australia  it  is  stated 
that  "  with  the  reorganisation  of  works  and  factories  that  has  taken  ))lace 
in  the  United  Kingdom,  and  the  anticipated  commercial  reorganisation 
overseas,  the  United  Kingdom  should  recover  all  the  lost  ground  and 
increase  its  share  of  the  imjjort  trade  of  Australia." 

It  appears  probable  that  American  competition  will  be  felt  more 
particularly  in  hardware,  machinery,  motor  cars  and  sjjecialities  of 
various  kinds.  On  the  whole,  British  business  methods  are  preferred, 
and  on  the  resumption  of  normal  conditions  the  bulk  trade  should  revert 
to  the  United  Kingdom. 

.Japan  has  rendered  useful  service  to  Australia  by  supplying  quantities 
of  goods  which  were  difficult  or  impos.sible  to  obtain  elsewhere  during  the 
war.  It  is,  therefore,  with  regret  that  it  has  to  be  recorded  that  in  a  great 
many  instances  the  goods  supplied  were  of  most  inferior  quality,  and 
frequently  not  up  to  samples  submitted,  whilst  the  methods  of  trading 
adopted  were  often  unsatisfactory.  Reference  is  also  made  to  the 
copying  of  British  and  other  trade  marks  and  brands.  This  has  been 
done  in  such  an  open  manner  that  one  is  led  to  the  conclusion  that  those 
guilty  of  such  practices  must  often  be  unaware  of  the  significance  of  their 
actions. 

Although  the  underlying  sentiment  of  Australia  is  British,  yet  there  is, 
or  was,  states  the  rejiort,  a  widely  expressed  feeling  that  the  British  were 
ultra -conservative.  The  control  of  the  non-ferrous  metal  industry,  prior 
to  the  war.  by  Germany  was  pointed  to  as  an  instance  of  want  of  entcr- 
pri.se  on  the  part  of  the  United  Kingdom,  whilst  the  alleged  refusal  of 
the  United  Kingdom  manufacturer  to  make  trifling  alterations  in  his 
products,  or  generally  to  adapt  him.self  to  the  special  needs  of  Australia, 
was  given  as  proof  of  conservatism  and  lack  of  entcrjirise.  The  best 
remedy  would  be  an  increase  in  excellence,  where  jiossible,  ol  United 
Kingdom  goods,  and  particularly  a  general  improvement  in  methods  of 
sale  and  distribution.  The  report  emjihasises  the  necessity  for  greater 
attention  to  commercial  organisation.  The  point  of  view  taken  is  that 
the  pros])erity  of  the  United  Kingdom  manufacturer  is  the  basis  of  the 
prosperity  of  United  Kingdom  trade,  and  that  the  essential  functions 
of  the  merchant  can  be  readily  adapted  to  changing  conditions.  The 
tendency  in  the  other  com])eting  manufacturing  countries  has  lieeii 
towards  developing  and  strengthening  the  manufacturers'  commercial 
organisation,  and  at  the  same  time  to  liuild  up  a  merchant  distributing 
systi'in  to  Compete  with  the  British.  With  the  closer  settlement  and 
develo])ment  of  overseas  cotmtries.  the  growth  of  the  aggressive  com- 
petition of  foreign  manufacturers,  and  increased  competition  amongst 
United  Kingdom  merchants,  the  tendency  of  the  latter  was  to  introduce 
unnecessary  competition  between  the  British  manufacturers,  and 
in  many  cases  to  lend  their  systems  of  distribution  to  foreign  goods 
which  competed  with  those  of  United  Kingdom  manufacture. 

If  a  ])ro])cr  balance  is  established  between  the  brains  and  organising 
ability  put  into  the  manufacturing  side  and  that  put  into  the  commercial 
side  of  every  manufacturing  eoncern,  most,  if  not  all,  of  the  criticifms 
levelled  against  the  United  Kingdom  manufacturer  will  automatically 
disappear.  The  establishment  of  branch  factories  in  Australia  is  being 
considered  by  a  number  of  British  manufacturers,  partly  on  its  own 
merits  and  jjartly  owing  to  the  jirotective  tariff.  Provided  that  un- 
necoB.sarv  competition  is  not  introduced,  it  may  be  said  that  branch 
factories  of  United  Kingdom  manufactuT'crs  would  be  welcomed  in 
Australia.  Land  is  easi  I  v  obtainable,  but  bui'dingsare  costly.  _The  It  en  I 
market  is  extremely  limiteil  owing  to  the  scanty  jiopulation  but  skilled 
and  unskilled  labour  is  scarce  and  costlv. 
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Islington  (London)  Borough  Council  has  made  a  further  increase  of 
■20  per  cent,  in  the  charges  for  electrical  energy. 

Tlie  cotton  mill  .scale  of  charges  for  electric  current  ha.s  been  increased 
■from  20  to  30  per  cent,  over  prewar  rates  by  the  Stalybridge,  Hyde, 
&c.,  Tramway.s  and  Electricity  Board. 

Blackburn  Council  have  confirmed  an  agreement  for  the  supply  of 
electricity  to  the  Little  Harwood  CJommercial  Mill  Company.  This  is 
■one  of  a  number  of  Blackburn  sheds  run  by  electric  power. 

iS0RBlTON  Council  will  oppose  the  application  of  Callender's  Cable  and 
Construction  Company,  owners  of  the  local  electricity  works,  for  authority 
to  increase  the  charge  for  electric  current  from  8d.  to  9d.  per  unit. 

As  the  result  of  a  report  by  Mr.  R.  Blackmore,  the  Colne  and  Nelson 
Councils  will  enter  into  an  agreement  for  the  supply  of  current  by  Nelson 
■to  Colne  Corporation,  the  terms  and  conditions  to  be  agreed  upon  by  the 
parties. 

The  outside  market  tenants  at  Burnley  have  asked  that  their  stalls 
be  kghted  by  electricity  instead  of  gas,  but  the  Markets  Committee,  in 
riew  of  the  high  prices  of  materials,  do  not  consider  the  time  opportune 
ior  the  change. 

As  there  are  many  prospective  consumers  of  electrical  energy  who 
cannot  be  supplied  at  present,  Dewsbury  Electricity  Committee  re- 
commend that  sanction  b?  applied  for  a  loan  of  £83,000  for  extensions  of 
plant  at  the  electricity  works.  The  matter  has,  however,  been  post- 
poned for  a  short  time  by  the  Council. 

The  Charing  Cross,  West-End  &  City  Electricity  Supply  Company, 
Ltd.,  recently  applied  to  the  Board  of  Trade  for  power  to  increase  the 
charge  for  electric  current  from  5d.  to  8d.  per  unit  in  the  City  of 
London,  but  the  Board  has  only  allowed  an  increase  of  Id.  per  unit. 

CovENTRY^  City  Council  has  adojited  a  recommendation  to  obtain 
sanction  to  a  loan  of  f-tO.OOO  for  the  extension  of  mains,  &c.  The 
charges  for  electric  current  for  lighting  have  been  increased  by  66J  per 
cent,  over  pre-war  rates  and  the  hire  of  motors  by  50  per  cent. 

Liverpool  has  agreed  to  increase  the  charges  for  electric  current, 
except  to  consumers  with  special  agreements,  and  the  Tramways  and 
Electric  Power  and  Lighting  Committee  has  been  instructed  before 
entering  into  future  special  agreements,  to  have  due  regard  to  the  average 
<;ost  of  production. 

The  imperative  need  for  making  provision  to  meet  large  forthcoming 
demands  for  current  is  reported  by  the  Rochd.^le  Electricity  Committee. 
The  whole  of  the  bulk  supply  to  be  provided  by  the  Lancashire  Electric 
Power  Company  is  already  absorbed,  and  the  company  is  to  be  asked 
lor  terms  for  a  further  supply  of  approximately  o.COO  kw. 

OswALD'nviSTLE  Urban  Council  recently  wrote  to  the  Ministry  of 
Health  intimating  that  it  was  desired  to  obtain  powers  to  supply  elec- 
tricity, but  current  in  bulk  would  be  purchased  from  an  adjoining  town. 
The  Ministry  intimate  that  they  are  not  prepared  to  entertain  applica- 
tions for  provisional  orders,  pending  the  decision  of  Parliament  on  the 
Electricity  (Supply)  Bill. 

Considerable  extensions  at  the  Bolton  Electricity  works  are  necessary 
owing  to  the  demand  for  current  for  lighting  and  power.  The  present 
capacity  is  16,000  kw.,  and  plant  of  a  further  8,000  kw.  is  to  be  added. 
The  extension  scheme,  which  involves  an  outlay  of  £150,000,  has  been 
generally  approved  by  the  Ministry  of  Health,  but  formal  sanction  to 
the  loan  is  withheld  until  estimates  based  on  provisionally  accepted 
tenders  have  been  submitted. 

Kettering  Urban  Council  has  applied  for  sanction  to  a  loan  of 
£38,000  for  extensions  of  the  electric  supply  undertaking,  including 
£18,000  for  plant.  £2,900  for  foundations,  &c..  £1.000  for  switchgear  and 
■cables,  £2,.500  for  cooling  tower,  £5,000  for  Stirling  boiler,  £1,950  for 
chain-grate  stokers,  £1,390  for  an  economiser.  .and  £2,000  for  contin- 
gencies. During  the  year  endeil  August  there  were  49  new  applica- 
tions for  current,  bringing  the   total  number  of  consumers  to  1,053. 

In  view  of  the  termination  of  the  Railway  Strike  the  Lighting, 
Heating  and  Power  (Emergency)  Order,  1919,  prohibiting  display 
lighting,  has  been  revoked.  It  is,  however,  considered  necessary  to 
maintiin  for  a  short  time  the  restrictions  imposed  by  the  Coal  and  Fuel 
^Emergency)  Order,  1919.  limiting  deliveries  of  coalto  1  cwt.  Th?  Gas 
and  Coal  (Emergency)  ()!-d?r,  1919,  which  prescribes  a  maximum 
■calorific  value  of  425  B.T.U.  gross,  and  provides  for  the  diminution  of 
pressure  in  case  of  necessity,  will  also  remain  in  operation. 

West  Ham  Electric  Light  Committee  is  considering  the  tenders 
tecently  received  for  the  su])ply  and  erection  of  additional  generating 
ylant.  The  proposed  extensions  include  a  10,0tH)-kw.  turbo-alternator 
and  two  water-tub?  boilers,  addition  of  circulating  water  system,  founda- 
tions, switchgear.  &c.,  and  also  mains,  transformers  and  services.  The 
.  Cor]).iration  decided  to  jjroceed  with  the  scheme  on  the  advice  of  the 
electi'ical  engineer  and  manager  (Mr.  E.  W.  Purse),  who  had  previously 
tionsid'red  the  possibility  of  obtaining  a  supply  in  bulk. 

Inci'eased  charges  for  electricity  have  been  adopted  at  AcrRiNOTON. 
For  lighting  there  is  a  flat  rate  of  7d.  per  unit,  with  a  minimum  of  5s.  per 
■quart.-r  during  the  summer  and  10s,  during  the  winter  ;  for  heating  and 
donvitic  purposes  through  s.>))drate  meter.  2id.  jier  unit  ;  the  rateable 
valu  ■  basis  is  15  per  cent.,  with  2d.  per  unit,  and  for  ]iower  there  is  a 
sliding  scale  ranging  from  4d.  )ier  unit  for  first  100  units  to  1  Jd.  per  unit 
over  (i.OOa  units  per  quarter.  The  proposal  to  erect  a  steel  smoke-stack 
at  til  ■  electricity  works  has  been  vetoed  bv  the  ownier  and  lessees  of 
thee^tit;. 


Beckenham  Urban  Council  has  decided  to  install  a  1,000-kw.  Ljung- 
strom  turbine  set  at  an  estimated  cost  of  £16,500  and  application  has 
been  made  for  sanction  to  borrow  this  sum,  together  with  £2,500  for 
mains,  and  £4,000  for  services  and  £2,00<J  for  meters.  The  Council  has 
taken  this  step  because  Sir  John  >Snell  had  advLsed  them  that  it  would 
bo  cheaper  to  put  in  a  steam  turbine  than  take  a  supply  of  current  in 
bulk.  The  present  works  cost,  allowing  for  increase  in  coal.  &c.,  is 
£15,186.  If  they  took  a  bulk  supply  on  the  tenns  offered  by  the  West 
Kent  Electric  Power  Company  the  figure  would  be  £14,457  ;  but  if 
they  put  in  the  steam  turbine  the  figure  would  l)e  reduced  to  £11,645. 

Stepney  Borough  Council  recently  ajjplied  to  the  London  County 
Council  for  sanction  to  borrow  £21,212  for  the  electric  supply  department, 
but  the  County  Council  is  prepared  to  .sanction  the  borrowing  of  only 
£18,462  (repayable  as  to  £3,712  within  60  years,  £8,750  within  12  years 
and  as  to  £6,000  within  10  years).  The  borrowing  of  £2,750,  the  cost  of 
services  laid  between  April  1,  1916,  and  March  31,  1919,  and  the  cost 
of  meters,  &c.  provided  between  those  dates  was  disallowed.  It  has 
therefore  been  decided  to  take  up  a  loan  of  £18,462  at  5}  per  cent., 
and  the  balance  (£2,750)  of  the  sum  originally  applied  for  will  be 
paid  out  of  the  revenues  of  the  electricity  supply  undertaking. 

Mr.  J.  H.  Rider,  of  Messrs.  Preece.  Cardew,  Snell  &  Rider,  who  has 
reported  to  Wrexham  Corporation  on  the  present  position  of  the  electric- 
supply  works,  thinks  that  the  existing  power  station, with  itslow-tension 
system  of  generation  and  small  uneconomical  engines,  is  entirely  out  of 
dat3  and  wasteful.  The  .site  is  not  suitable  for  a  modem  station  owing 
to  the  fact  that  all  coal  had  to  be  carted.  The  boiler-house  arrangements 
could  not  be  permanently  imjiroved  without  entire  reconstruction.  It 
would  be  advisable  to  make  a  canvass  and  estimate  of  the  potential  power 
requirements,  within  a  4  or  5  mile  radius,  in  order  to  ascertain  whether 
a  new  power  station  would  be  justified  or  not.  The  installation  at  Gresford 
Colliery  could  relieve  the  present  tax  on  the  capacity  of  the  works  by 
helping  to  supply  the  Ciarden  City,  but  the  manager  was  unable  to  agree 
to  the  proposal  unless  the  Corporation  were  prepared  to  supply  the  whole 
of  the  existing  colliery  load  in  the  event  of  a  breakdown  of  the  colliery 
plant.  As  the  present  Corporation  plant  is  already  overloaded,  the 
Council  is  not  in  a  position  to  comply  with  the  condition.  The  existing 
plant  is  inadequate  and  more  or  less  obsolete,  thus  costing  considerably 
more  for  generating  than  a  modem  plant.  The  heavj-  cost  of  generation 
is  partly  due  to  the  great  increase  in  the  price  of  coal  and  labour  ;  but 
Mr.  Rider  considers  that  the  engineer  (Mr.  Pickavence)  is  doing 
remarkably  well  with  the  plant  and  staff  at  his  disposal. 

The  Council  has  increased  the  flat  rate  charge  per  unit  to  7Jd.net,and 
other  rates  in  proportion.  Quotations  are  to  be  obtained  for  water 
softeners  and  an  automatic  stoker. 

Miscellaneous. 

The  following  heading  has  been  deleted  from  the  schedule  to  the  Pro- 
clamation  of  May  10,  1917,  in  regard  to  Prohibition  .\xd  Restriction 
OF  Exports  :  (A)  Telegraphs.and  telephones,  wireless,  and  instruments 
and  material  for  wireless  telegraphic  and  telephonic  apjiaratus,  including 
valves. 

Application  has  been  made  by  the  British  Electrical  Development 
Association  for  a  licence  to  permit  the  registration  of  the  Association 
with  limited  liability,  but  without  the  addition  of  the  wonl  "  limited  "  to 
its  name.  Objections  to  the  companies"  Department  of  the  Board  of 
Trade  by  Nov.  1. 

The  Court  of  Arbitration  has  concluded  the  hearing  of  the  ease  between 
the  NationaJ  Transport  Workers'  Federation  and  the  owners  of  the 
tramway  and  omnibus  undertakings  as  to  the  claims  of  the  men  for  an 
increase  of  12s.  per  week  on  existing  rates  in  the  case  of  employees  of  18 
years  of  age  and  over  and  6s.  in  the  case  of  those  under  18  years.  On 
Saturday  evidence  was  submitted  for  the  London  bus  companies,  and 
oil  Wednesday  the  award  of  the  Court  was  issued  and  grants  4s.  a  week 
to  employees  "of  18  years  and  over  and  2s,  to  workers  under  18  years,  {i 

Some  curious  evidence  was  given  at  an  Inque.st,  which  was  held  at 
Runcorn  on  Tuesday,  upon  a  man  named  David  H.  Howard,  who  was 
■  drowned  in  the  Manchester  Ship  Canal.  When  passengers  weiv  landing 
from  the  Transporter  Bridge  at  Runcorn  on  Saturday,  the  bridge  suddenly 
receded  one  yani.and  Howard  stepped  over  the  end. falling  between  the 
car  and  the" roadway  into  the  Canal.  Mr.  Wood,  engineer  to  Widnes 
Corporation,  said  he'had  found  cobwebs  on  the  collector  pulley  and  the 
driver's  cabin.  He  believed  these  were  saturated  with  moisturi-  from  fog. 
and  that  a  certain  amount  of  electric  current  leaked  along  them  to  the  car 
switch,  causing  c  momentary  and  mysterious  movement  of  the  car.  It 
was  stated  that  experts  would  be  consulted  to  solve  the  mysterj'. 

In  a  review  of  the  Birmingham  Industrial  Situation  caused  by  the 
railway  strike  the  "  Birmingham  Post "  pays  a  high  tiibute  to  the 
service  rendered  hy  the  excellent  supply  of  electricity  by  the  Corporation. 
All  the  big  metal-rolling  mills  are  ojx^rated  electrically  and  take  current 
from  the  Corporation  mains.  The  millowniers.  foundries  and  factories 
had  raw  materials  to  carry  on.  and  as  there  was  a  sufficient  su]>ply  of 
electric  current  the  amount  of  unemployment  was  almost  negligibls. 
The  vast  electrification  of  industry  in  Biriiiingham  proved  a  tremendous 
asset  in  all  directions.  Motor  aiid  cycle  linns,  machinists  and  general 
engineers,  ironfounders,  lamp  manufacturers,  stamjiei-s  and  piercers, 
wiire-  workers,  bedstead  makers,  the  gun  trade,  electro-platers,  jewellers 
and  a  great  many  other  Birminghain  industries  were  well  off  for  motive 
jiower.  The  leather  trades  were  hardly  affected  by  the  strike,  except  as 
rcgai-ds  the  clearance  of  manufactured  goods.  Lamp  manufacutrers  also, 
now  at  the  height  of  their  season,  had  power  and  raw  material,  so  that, 
generally  speaking,  nianufaoturei-s  were  hardly  affected. 
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Electric   Traction. 

Ilford  Council  will  order  two  clectrio  vehicles  from  Edison  Accumu- 
lators, Ltd.,  at  £3,208,  subject  to  a  guarantee  as  to  early  delivery. 

As  the  parcels  department  of  the  Accrington  tramways  is  being 
carried  on  at  a  loss  the  charges  have  been  increased  by  the  Tramways 
Committee. 

In  the  JIanchester  Corporation  Bill  for  1920  power  will  be  sought  to 
construct  four  tramway  terminals,  some  new  lines  and  also  to  double 
existing  lines. 

.SODERLASD  Council  are  recommended  to  approve  of  a  scheme  for 
relieving  the  congestion  of  tramway  traffic  in  the  centre  of  the  town, 
and  probably  the  extension  of  the  system  to  Whitburn,  about  a  mile 
beyond  the  present  tramway  teniiinus. 

There  is  a  proposal  to  connect  up  the  electric  tramways  of  Leed.s 
and  Dewsbubv,  but  representatives  of  the  latter  Council  complain  that 
the  conditions  imposed  by  the  Leeds  Tramways  Committee  make  it 
difficult  to  proceed  with  the  scheme. 

The  accounts  of  the  Birkenhead  tramways  department  for  the  year 
ended  March  31,  1919,  show  revenue  £114,974  (compared  with  £97,838 
last  year),  and  working  expenses  £69,249  (£53,815).  Interest  required 
£19,049  (£16,492)  and  sinking  fund  £10,138  (the  same  as  last  year),  and 
net  profit  was  £16,500  (£17,372).  Revenue  was  22-44d.  (19-25d.)  and 
working  exjwnses,  including  power  were  ]3-51d.  (10-39d.  per  car  mile. 
Passengers  carried  were  23,942,837  (20,538,476)  and  car  miles  run 
1,229,610(1,219,250). 

St.  Helexs  Coqioration  took  over  the  local  tramways  on  the  1st  inst. . 
and  they  are  now  run  as  a  municipal  undertaking.  At  last  week's  Council 
meeting  Coun.  Rudd  said  that  the  track  and  equipment  would  cost  the 
Council  £73,000,  and  the  cars  £24,000,  but  they  would  be  forced  to  spend 
£17,000  on  new  cars.  In  addition  to  that  they  would  have  to  take  into 
early  consideration  the  reconstruction  of  a  great  part  of  the  track,  so 
that  ultimately  it  was  probable  the  capital  expended  would  be  about 
£200,000. 

The  accounts  of  the  Bradford  tramwavs  department  for  the  year 
ended  March  31,  1919,  show  revenue  £494,245  (£402,181),  and  exijen- 
diture  £375,074  (£314,998).  Interest  required  £31,292  (£29,345)  and 
sinking  fund  £27.054  (£26,462),  and  the  net  profit  was  £60,826  (£31,376), 
of  which  £60,820  has  been  transferred  to  dejjreciation  &c.,  account. 
Working  ex-penses,  including  power,  but  excluding  parcels,  rail-less 
traction  and  Bowling  Hill  and  motor  garage  departments,  were  16-542d. 
(12-322d.)  per  car-mile,  and  total  revenue  was  22-257d.  (15892d.). 
Pas.sengers  carried  were  76,419,459  (84,129.252)  and  car-miles  run 
5,269,834  (5,905,3.56).  The  revenue  on  the  rail-less  trolley  sy.stem  (17 
vehicles  owned)  was  £15,121  (£12,249)  =  10-549d.  (7-934d.)  per  car-mile, 
and  the  working  ex-penses  were  17,1.57  (£12,761  )  =  ll-97d.  (8-266d.). 

On  Tuesday  the  Londox  County  CotmciL  had  under  consideration 
important  reports  from  the  Highways  Committee  dealing  with  a  number 
of  schemes  for  linking  up  the  present  tramway  termini  and  extending 
the  system.  On  the  tramway  question  the  Committee  recommended  :— 
(a)  That  the  Government  be  asked  to  .set  up  forthwith  an  independent 
body  to  consider  the  full  scheme  of  tramway  development  projected  by 
the  Council,  and  to  hear  any  objections  that  may  be  raised  to  such 
scheme  by  the  local  authorities,  &c.  (b)  That  it  be' referred  to  the  Par- 
liamentary Committee  to  take  the  necessary  steps  to  obtain  the  sus- 
pension of  the  Standing  Orders  of  Parliament  so  as  to  provide  in  respect 
of  tramway  schemes  to  be  introduced  in  the  session  of  1920  that  the 
Council  shall  be  enabled  to  place  such  .schemes  before  Parliament  for 
consideration,  notwithstanding  the  fact  that  it  may  not  have  secured 
all  the  requisite  con.sents  of  the  local  and  road  authorities  under  standing 
orders  to  the  introduction  of  the  necessary  Bill,  (c)  That  the  Minister 
of  Transport  be  asked  to  receive  a  deputation  from  the  County  Council 
in  «".P'""'*  "*  "^"^  proposals  contained  in  the  foregoing  resolutions. 

With  regard  to  auxiliary  omnibus  .services  the  Committee  recom- 
mended: That  notice  be  given  of  the  intention  of  the  Council  to  con- 
sider at  Its  meeting  on  Oct.  21  a  proposal  that  it  shall  take  the  neces.sarv 
mea-sures  for  promoting  in  the  session  of  Parliament  of  1920  legislation  ' 
to  enable  the  Council  to  own  omnibuses,  and  to  run  in,  and  in  the  vicinity 
of,  the  County  of  Lrmdon  auxiliary  omnibus  services  for  the  linking  up 
of  tramway  dead-ends  and  for  other  specific  purposes. 

The  Conimitteo  also  presented  a  lengthy  report  on  the  removal 
of  certain  financial  burdens  of  the  tramways,  the  rating  of  tracks,  re- 
payment of  loans,  &c.  The  Committee  re'portod  that  "after  careful 
consideration  of  the  whole  question  of  loan  repayment  we  do  not  think 
that  any  departure  should  bc^  made  at  present  from  the  existing  practice." 
As  to  the  maintenance  of  tramway  tracks  and  street  improycments 
It  was  recommended  that :  («)  thatap'nlication  be  made  to  Parliament  in 
the  session  of  1920  for  the  flounoil  to  be  relieved  of  liability  for  the 
mamtenance  of  the  surface  of  the  roadway  in  thoroughfaresin  which 
tramways  are  worked  or  may  hereafter  bc'worked,  with  the  exception 
ol  any  rails  or  other  works  which  may  be  used  for  the  purpo.se  of  the 
tramways  ;  (6)  that  the  resolutions  of  .July,  1909,  with  reference  to  the 
incidence  of  the  cost  of  street  improvements  along  tramway  routes 
be  rescinded  so  that  no  part  of  the  cost  of  street  improvements  be  charged 
to  the  tramways  account  except  in  the  case  of  improvements  which  are 
solely  and  specifically  required  for  working  the  tramways  system. 

The  reports  and  recommendations  were  adopted  except  "that  relating 
to  the  cost  of  .street  improvements,  which  was  referred  back.  Sup- 
piemen tal  estimates  were  ajiproved  for  the  construction  of  Lec-creen  to 
Eltham  route  (£11.462)  and  the  line  from  High-st-eet,  Wandsworth,  to 
East  Hill  (£5,520). 


Imperial   and  Foreign  Notes. 

Efforts  are  being  made  to  develop  the  resources,  to  improve  agriculture 
and  to  introduce  new  industries  into  British  Honduras.  A  company 
was  recently  formed  with  a  capital  of  £10,000  in  order  to  assist  the 
movement,  and  licences  have  been  granted  by  the  Government  for  the 
installation  of  electric  supply  and  ice-making  plants  at  Belize,  the 
capital. 

The  import  duty  on  complete  parts  of  certain  articles  specified  in  item 
447  of  the  Canadian  Cu.stom.s  Tariff  is  12i  per  cent,  under  the  Biitisli 
Preferential  Tariff,  and  171  per  cent,  under  the  Intermediate  and  General  > 
Tariffs.  The  following  have  been  added  to  the  schedule  of  complete 
parts  admissible  under  item  447  :  Ball  and  roller  bearings  ;  cable  sets 
for  magnetos,  with  terminals  :  fans  for  radiators  ;  headlights  for  trac- 
tors ;   magnetos  ;   radiators  ;   springs,  brass  valves,  &c. 

The  Lake  Huron  Steel  Corporation  proposes  to  erect  extensive  works  at 
GODERICH,  0NT.1RIO,  and  a  sum  of  82,000,000  will  be  spent  on  electric 
steel  plant  during  the  next  12  months.  Six  Heroult  electric  furnaces 
will  be  installed.  A  blowing  mill,  rod  mill  and  bar  mill  will  be  built 
for  the  production  of  high-grade  steel  billets,  rods,  bars,  and  ferro- 
alloys. The  company  will  require  about  14,000  H.p.  of  electrical  energy 
during  the  initial  operations,  and  that  this  will  be  increased  to  20,000  h.p. 
which  will  be  obtained  from  the  Hydro-Electric  Power  Commission. 

According  to  the  "  Industrial  Australian  and  Mining  Standard,"  the 
Australian  Electric  Steel  Comtany,  Ltd.,  which  was  established 
2.\  years  ago  in  Sydney,  has  demonstrated  its  ability  to  manufacture  the 
highest  grades  of  cast  steel.  The  present  capacity  of  the  plant  is  200  tons 
per  annum,  but  the  company  will  shortly  erect  a  similar  plant  some 
7  miles  from  Perth,  which  will  be  supplied  with  power  from  the  electrio 
jjower  station  of  the  Government.  To  protect  this  industry,  a  demand 
is  being  made  that  chrome,  manganese  and  other  alloy  steel  castings  and 
locomotive  wheels  should  be  placed  under  the  same  classification  as 
carbon  steel  castings,  on  which  the  import  duty  is  30  per  cent,  and  35  per 
cent,  respectively,  under  the  preferential  and  general  tariffs. 

With  the  jjrogress  of  hydro-electric  power  development  in  the  province 
of  Quebec,  many  manufacturing  and  industrial  plants  have  been  estab- 
lished at  various  points.  Electric  power  has  Ix-en  develojjed  to  the  extent 
of  over  200,000  H.p.  at  Shawinigan  Falls,  130,000  h.p.  at  Grand  Mere, 
100,000  h.p.  at  La  Tuque  and  100,000  h.p.  at  Three  Rivers,  while  it  is 
anticipated  that  there  will  be  a  total  development  at  various  points  of 
830,000  H.p.  The  power  from  Shawinigan  Falls  is  used  for  the  produc- 
tion of  paper  pulp,  calcium  carbide,  carbon  electrodes,  acetone,  acetic 
acid,  magnesium,  aluminium  and  ferro-alloys  ;  and  at  the  other  centres 
the  power  is  u.sed  chiefly  for  the  production  of  lumber,  pulp  and  pajjer. 
There  is  practically  an  unlimited  supply  of  power  available  for  develop- 
ment in  the  province,  and,  although  United  States  interests  are  pro- 
minent, British  manufacturers  of  mill  machinery  and  electrical  plant 
might  also  find  it  possible  to  secure  profitable  orders. 

The  Hydro-Electric  Power  Commission  of  Ontario  is  carrying  out  an 
important  engineering  project  at  Niagara  Falls  practically  without  the 
use  of  steam.  In  order  to  get  water  to  the  new  power  house  which  will  be 
erected  above  Queenston,  the  commission  will  utilise  4^  miles  of  th" 
Welland  River,  causing  this  sluggish  stream  to  flow  backward,  and  to 
take  water  from  the  Niagara  River  instead  of  emptying  into  it  above  the 
Falls.  Connecting  with  the  Welland  River  is  a  power  canal,  stretching 
from  Queenston  and  encircling  the  city  of  Niagara  Falls,  Ont.,  which  will' 
be  8i  miles  long  when  completed.  The  original  .survey  for  the  Niagara 
development  was  made  in  1914,  and  the  construction  work  begun  in 
May,  1917.  The  commission  expects  to  have  the  new  plant  in  working 
ord'erin  1922.  The  undertaking  will  cost  approximately  $27,000,000.  A 
steam  dredge  is  gnawing  away  operating  on  the  Welland  River,  and  its 
attendant  tugs  are  the  only  pieces  of  equijiment,  together  with  six  or 
seven  switch  engines,  are  the  only  apparatus  in  use  on  the  development 
which  require  steam  in  their  operation.  Even  the  drills  employed  on  the 
rock  deposits  of  the  canal  right  of  way  are  operated  by  air,  electrically 
compressed.  A  mile  or  two  inland  a  huge  clamshell  swung  from  an  aerial 
cableway,  drops  into  the  river  and  then  emerges,  biinging  with  it  generous 
bites  from  the  river  bottom,  which  are  dejiositcd  on  the  river  bank  at  the 
foot  of  the  tower  from  where  the  operator  directs  the  activities  of  the 
clamshell.  On  the  canal  proper,  the  huge  electric  shovels,  electric  trains 
and  gangs  of  men  present  a  striking  jjicture.  The  electric  shovels  pick 
up  from  8  to  10  tons  of  material,  lift  it  70  ft.  into  the  air  and  deposit  it 
into  waiting  cars,  all  within  the  short  space  of  40  seconds.  Trains  hauled 
by  electric  locomotives  convey  the  mud  and  clay  to  the  dump  at  St. 
liavid's.  The  boulders  and  rock  from  the  canal  are  borne  away  to  the 
stone  crusher  on  the  cliff  above  Queenston,  and  converted  into  material' 
for  roadways,  fee.  The  stone  crusher  has  a  capacity  of  4,000  cubic  yds. 
The  roclMfrom  the  excavations  are  cast  into  a  trough  opning  into 
gigantic  steel  jaws  which  grind  and  break  the  largest  pieces  into  smaller 
bits  that  are  carried  away  on  a  Iwlt  conveyor.  A  series  of  crushers  reduce 
the  rocks  to  a  form  where  they  may  be  utilised  for  building  purjioses. 
There  are  55  miles  of  electric  railway,  which  tap  five  trunk  lines.  On 
this  railway  the  commission  has  in  operation  more  electric  locomotives 
than  any  railway  system  in  Canada.  At  present  2,000  men  are  employed 
on  the  liig  job.  The  commission  maintains  its  own  telephone  system  on 
the  development,  and  it  has  connections  throughout  the  ])rovince. 
Garages,  machine  shops  and  office  buildings  line  the  right  of  way.  By 
establishing  its  power  house  at  Queenston  the  commission  is  enabled  to 
take  advantage  of  the  full  drop  of  both  Niagara  Falls  and  the  Gorge,  a 
total  drop  of  305  ft.,  affording  100  per  cent,  more  electric  power  from  the 
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same  amount  of  water.  Electric  generating  units  of  55,000  h.p.  will  be 
installed  in  the  power  house,  to  produce  electrical  energy  for  distribution 
.throughout  the  Province  of  Ontario. 

It  is  announced  that  a  concession  for  the  construction  of  a  tramway 
system  in  Castjn  has  been  granted  to  a  syndicate  composed  of  two 
British  subjects  and  one  Chinese. 

^  projected  tramway  between  Vise  and  Vivegnis,  the  terminus  of  the 
Liege  tramways,  will  give  a  shorter  and  more  efficient  means  of  com- 
munication between  Brussels  and  Gerjiaxy.  The  tramway  company 
will  also  build  other  tramways  and  supply  electrical  energy  for  power  and 
lighting  in  the  district. 

The  French  Department  of  the  Posts  and  Telegraphs  now  permits 
the  transmission  of  telegrams  under  pre-war  conditions,  and  the  author- 
ised code  languages  and  telegraphic  addresses  are  allowed,  provided  the 
coimtry  to  which  they  are  addressed  will  accept  them.  Senders  of  code 
telegrams  must  prove  their  identity  if  they  are  unknown  to  the  telegrajihic 
authorities. 

The  Dakish  Government  recently  announced  the  removal  of  the 
prohibition  of  the  exportation  of  chrome  ore,  copper  ore  and  pyrites, 
electric  cables,  ferroehrome,  ferromanganese,  ferromolybdenum,  ferro- 
nickel,  ferrosilicon,  ferrotungsten,  ferrovanadium,  iron  ore,  pig  iron, 
iron  unwrought  and  partly  prepared,  iron  and  steel  wire,  lead  com- 
pounds, magnesium  and  its  compounds,  manganese,  nickel  ore  and  com- 
pounds, strontium  and  compouilds.  The  permission  of  the  llinistry  of 
Justice  need  no  longer  be  obtained  for  exporting  lamps  and  lamp-shacjes 
and  electrical  goods. 

In  regard  to  the  position  of  the  Mexican  Tramways,  the  chairman  of 
the  bondholders'  committee  denies  the  statement  that  a  contract  for  the 
resumption  of  construction  had  been  entered  into,  but  in  view  of  the  fact 
that,  owing  to  the  unsettled  conditions  in  Mexico  and  to  the  financial 
position  of  the  company,  an  arrangement  has  been  made  with  the 
Mexican  Government  by  which  the  time  limit  for  the  completion  of  the 
line  to  Puebla  has  been  extended  for  an  additional  term  of  6J  years.  The 
properties  of  the  tramways  company  were  taken  over  by  the  Mexican 
Government  several  years  ago  and  operated  by  them  until  May  last, 
when  they  were  handed  back  to  the  comjMny,  which  is  now  operating  them. 

Tenders  Invited  and  Accepted. 

Blackpool  C'or])oration  invite  tenders  by  Oct.  20  for  2,000  tons 
of  steel  tramway  rails. 

Glasgow  Parish  Council  require  tenders  by  Oct.  24  for  12  months' 
supply  of  electric  lamps  and  fittings,  bell  furnishings,  &c.  Forms  of 
tender  from  the  Inspector  and  Clerk,  266,  George-street,  Glasgow. 

Edinburgh  Corporation  require  tenders  by  Oct.  1.3  for  the  electric 
lighting  installations  in  dwelling  houses  under  the  Gorgie  housing 
scheme.     Specifications  from  the  City  Electrical  Engineer. 

The  Commissioners  of  H.M.  Works  invite  tenders  by  11a.m.  Oct.  13 
for  the  purchase  of  old  electrical  accessories.  Forms  of  tender,  &c., 
from  the  Controller  of  Supplies,  King  Charles-street,  S.W.  1. 

Manchester  Tramways  Committee  require  tenders  by  10  a.m.  Oct.  14 
for  the  supply  of  steel  girder  tram-rails.  Specifications,  &c.,  from 
Mr.  J.  M.  McElroy,  general  manager. 

The  Deputy  Postmaster-General,  Brisbane  (Queensland)  will  receive 
tenders  until  noon  Oct.  22  for  supply  of  paper-insulated,  lead-covered, 
steel-armoured  cable  (schedule  475)  for  the  Australian  Commonwealth, 
Postmaster-General's  Department. 

Johannesburg  (Transvaal)  Council  require  tenders  by  noon  Nov.  24 
for  the  supply  of  tramcar  spares  (contract  No.  531),  and  by  noon  Dec.  1 
for  the  supply,  &c.,  of  a  500-kw.  converter,  or,  alternatively,  a  750  kw. 
converter,  and  spare  parts  (specification  No.  114). 

Bristol  Docks  Committee  require  tenders  by  10  a.m.  Oct.  20  for  the 
construction,  maintenance,  &c.,  of  six  electrically-driven  lifts  and  two 
eUctrically-driven  mutton  hoists,  at  the  New  Cold'Stores,  Royal  Edward 
Uook,  Avonmouth.  Specifications  from  the  Engineer,  Avonmouth  Dock. 

Tenders  are  required  by  Jan.  20  for  the  supply,  &c.,  to  the  Australian 
C0MM0NWE.ttTH  Postmaster-General's  Department,  State  of  Victoria, 
of  Automatic  Telephone  Switchboards  at  CoUingwood,  as  per  schedule 
1,583.  Tender  forms,  &c.,  from  the  High  Commissioner,  Koom  406, 
Australia  House,  Strand,  London.  W.C. 

The  following  tenders  were  accepted  by  the  British  Government 
Departments  during  August  :— 

War  Office. — Waygood-Oti",  Ltd.,  maintenance  of  lifts  in  London 
district.  India  Office. — Tudor  Accumulator  Company,  accumulators  ; 
lAncashire  D^-namo  &  Motor  Comjmny,  alternator  ;  Lawrence  Scott  & 
^mpany,  armatures  ;  Babcock  &  Wilcox,  boilers  ;  Pin>lli  General  Cable 
Works,  Callender's  Cable  &  Construction  Company,  British  Insulated  & 
Helsby  Cables,  W.  T.  Henley's  Telegraph  Works  Company,  W.  T.  Glover 
&  Company,  Johnson  &.  Phillips,  Siemens  Bros.  &  Company,  Union  Cable 
Company  and  Macintosh  Cable  Company,  cables  ;  Chloride  Electrical 
Storage  Company,  cells  ;  General  Electric  Company,  lamjis  ;  Evershed 
&  Vignoles,  meggers  ;  British  Wostinghouse  Electric  &  JIfg.  Company 
(note  Metropolitan-Vickers  Electrical  Company),  motors ;  Marconi 
Wireless  Telegraph  Companv,  receiving  sets  and  radio  sti.ivs  ;  Cliauce 
Bros.,  searchlights  ;  T.  Cooke  &  Sons,  stress  recorders  ;  Elliott's  Metal 
Company,  T.  Bolton  &  Sons.  F.  Smith  &  Company,  E.  Jolinsoii  &  Nephew, 
Shropshire  Iron  Company  and  British  Insulated  &  Hclsbv  Cables  Com- 
pany, wires.  Po.H  O^rc— British  Insulated  &  Helsbv  ('allies,  supply  and 
drawing  in  of  cables  (Glasgow-Dumbarton)  ;   W.  T.' Henley's  Telegraph 


Works  Company,  ditto  (Sevenoaks-Tunbridge  Wells) ;  British  Insulated 
&  Helsby  Cables,  ditto  (Glasgow-Coatbridge) ;  Johnson  &  Phillips,  ditto 
(Rawtenstall-Bacup) ;  Siemens  Brothers  &  Company,  telephone  exchange 
equipment  (West  Bromwich)  ;  Peel-Conner  Telephone  Works,  ditto 
(Clerkenwell) ;  Automatic  Telephone  Mfg.  Company  and  Phoenix  Tele- 
phone &  Electric  Works,  protective  apparatus  ;  British  L.  M.  Ericsson 
JIfg.  Company,  Phoenix  Telephone  &  Electric  Works,  Sterling  Telejilicjne 
&  Electric  Com i«ny  and  Western  Electric  Company,  telephone  apparatus; 
Bullers  Limited,  w.i.  brackets  ;  British  Insulated  &  Helsby  Cables, 
Johnson  &  Phillips  and  New  Gutta  Percha  Company,  t<'legraph  and 
telephone  cable  ;  Fuller's  United  Electric  Works  and  Hart  Accumulator 
Company,  .secondary  cells;  Phoenix  Telephone  &  Electric  Works  and 
Western  Electric  Company,  telephone  cords  ;  Walkers,  Parker  &  Com- 
pany, earth  plates  ;  C.  M.  Powell  Brothers,  jointing  sleeves  ;  Bullers 
Ltd.,  pole  stejjs;  E.  &  J.  Richardson,  cable  susjjenders;  British  Thomson- 
Houston  Companj',  amplifying  valves ;  British  Insulated  &  Helsby 
Cables,  insulated  bronze  wire  ;  Whitecross  Compan}-,  steel  wire.  Crovn 
Agents  for  the  Colonies. — Siemens  Broe.  &  Company,  cables,  cScc. ;  Hooper's 
Telegraph  &  India  Rubber  Works,  river  cable  ;  Bullers  Limited,  insu- 
lators and  spindles ;  British  Thomson-Houston  Company,  motor- 
generators,  &c.  :  British  Switchgear,  Ltd.,  switchboards  ;  Siemens  Bros. 
&  Company,  telephone  line  material  ;  Shropshire  Iron  Company  & 
Elliott's  Metal  Company,  copper  wire  ;  E.  Johnson  &  Nephew,  g.i. 
line  wire.  H.2I.  Office  of  M'orks. — Premier  Accumulator  Company, 
storage  battery,  &c.  ;    Ferguson,  Pailin,  Ltd.,  switches,  &c. 

Appointments  Vacant  and  Filled. 

A  lecturer  is  required  in  the  electroteclmics  dcpt.  of  the  Borough 
Polytechnic  Institute.  Salary  £300,  rising  tof  400  ))er  annum.  Appli- 
cations to  the  Principal,  Borough-road,  London,  S.E.,  1,  by  Oct.  13. 

A  lecturer  is  required  for  the  electrotechnics  department  of  the  .South 
African  School  of  Mines  and  Technology,  Johannesburg.  Salary  £450, 
rising  to  £550.  Applications  to  Messrs.  Chalmers,  Guthrie  &  Company, 
Ltd.,  9,  Idol-lane,  London,  E.C.3,  by  Oct.  20. 

A  professor  of  physics  is  also  required  for  the  South  African  School 
of  Mines  and  Technology,  Johannesburg  (Transvaal).  Salarj-  £800, 
rising  to  £1.000.  Applications  to  Messrs.  Chalmers,  Guthrie  &  Company, 
Ltd.,  9,  Idol-lane,  London,  E.C.3,  by  Oct.  10. 

Sunderland  Education  Committee  invite  applications  for  the  position 
of  assistant  in  the  electrical  engineering  department  of  the  Technical 
College.  Commencing  salarj-  £250-£10-£350.  Applications  to  the  Chief 
Education  Officer,  Mr.  H.  Reed.  15,  John-street,  .Sunderland,  by  Oct.  13. 

Applications  are  invited  by  the  London  County  Council  for  the  position 
of  charge  shift  engineer  at  the  Greenwich  generatmg  station.  Salary 
£2o0-£10-£300  a  year,  plus  war  bonus  of  20  per  cent.,  plus  £90.  Applica- 
tions to  the  Clerk  of  the  London  County  Council, Spring  Gardens, S.W.I, 
by  4  p.m.  Oct.  20. 

Applications  are  invited  for  the  position  of  lecturer  in  electrical  en. 
gineering  at  the  University  of  Cape  Town.  Commencing  salary  £350, 
rising  after  three  years'  service  by  annual  increments  of  £25  to  £450, 
plus  war  bonus.  Applications  to  the  Secretary',  High  Commissioner  for 
the  Union  of  South  Africa,  32,  Victoria-street.  S.W.,  by  Nov.  30. 

Shanghai  Municipal  Council  require  a  boiler-house  chemist,  a  second 
assistant  mains  engineer,  and  an  assistant  draughtsman.  Salarj-,  350 
taels  per  month  in  each  case.  An  assistant  secretary  is  also  required  for 
the  electricity  department  of  the  Shanghai  Municipal  Coimcil.  Salary 
400  taels  per  month.  Applications  to  Messrs.  Preece.  Cardew.  Suell  & 
Rider,  consulting  engineers,  8,  Queen  Anne's-gate,  London,  S.W.  1. 

Mr.  R.  W.  Grubb  has  been  appointed  borough  electrical  engineer  at 
Dewsbury  in  succession  to  Mr.  R.  H.  Campion  at  a  commencing  salary 
of  £450  per  annum. 

Bexley  Urban  Coimcil  has  promoted  Mr.  J.  Makin  from  the  position 
of  assistant  electrical  engineer  to  that  of  chief  electrical  engineer  and 
manager  of  the  electric  supply  and  tramways  department  at  a  com- 
mencing salary  of  £550  jier  annum.  Mr.  Makin  will  take  up  his  duties 
on  the  ist  prox.,  when  Mr.  Stokes  will  leave  for  Plymouth. 

Business  Items. 

The  General  Electric  Company,  Ltd..  has  issued  an  artistic  folder 
which  gives  the  reduced  prices  of  Osram  G.E.C.  lamps,  Atmos  tyi)e. 

The  Electrical  Apparatus  Company  are  erecting  a  new  factory  on 
land  adjoining  the  New  House  Park  Estate,  near  St.  Albans. 

The  address  of  the  Manchester  office  of  Messrs.  Babcock  &  Wilcox, 
Ltd.,  is  now  Victoria-buildings,  230,  Deansgate  (telephone.  City  3112; 
telegraphic  address,  Babcock  Slanchestcr). 

Messrs.  Manscll  &  Ogan,  Ltd.,  15-17,  Cecil-court,  Charing  Cross-road, 
W.C.  2,  have  issued  a  price  list  of  the  half-watt  flood  lanterns  for  stage 
lighting,  arc  lamps,  plugs  and  sockets,  "  Cecil  "  dimmers,  &c.,  supplied 
by  them. 

We  have  received  from  the  Tubular  Woven  Fabric  Company,  of 
Pawtucket.  R.I..  a  sample  of  a  product  called  "  Duracord."  which  ap|)ears 
to  be  a  good  quality  portable  extension  coixl  for  drills  or  portable  tools, 
or  wherever  heavy  duty  extension  lamps,  &c..  aiv  required. 

The  liastian  Electric  Heating  Company.  Ltd..  1S5.  Wardour-street, 
London,  W.  1,  has  issued  a  leaflet  giving  illustrated  particulars  of  the 
Rrstian  hot  water  tank.  The  comjiany  will  be  glad  to  send  copies  to. 
those  of  our  readers  interested  in  water  heating,  especially  in  connection 
with  new  housing  schemes. 
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Companies'  Reports,  &c. 

The  SrBMAKiNE  Cables'  Trust  notify  that  ou  and  after  the  loth  inst. 
the  coupon  due  on  that  date  will  be  paid  by  Messrs.  GljTi,  Jlills  &  C!om- 
pany,  67,  Lombard-street,  E.C'.3. 

The  directors  of  the  Kamixistiquia  Power  Company  have  declared 
a  diridend  of  S2  jx-r  share  (or  at  rate  of  8  per  cent,  perannum)  on  the 
common  stock  in  respect  of  quarter  ending  Sept.  30. 

The  directors  of  the  Ccba  Scbmarixe  Telegraph  Company,  Ltd., 
have  declared  an  interim  dividend  on  the  ordinary-  shares  for  the  six 
months  ended  June  30  last  at  the  rate  of  5  per  cent,  jjer  annum,  tax  free. 
"^Tiie  directors  of  the  Bombay-  Electric  Sitpply  &  Tr-^mways  Company 
have  declared  an  interim  dividend  for  the  half-year  to  June  30  last  on 
the  ordinary  shares  at  the  rate  of  14  per  cent,  per  annum. 

At  a  meeting  of  the  Northampton  Electric  Light  &  Power  Com- 
pany on  the  Gth  inst.,  it  was  decided  to  increase  the  capital  to  £250,000 
by  the  creation  of  50,000  additional  '  B  "  shares  of  £1  each  ranking 
pari  passu  with  the  existing  preference  shares.     | 

The  following  companies  were  Struck  off  the  Register  of  Joint 
Stock  Companies  on  Oct.  3  :  Alpha  Electrical  Com]>any,  East  London 
Electrical  Company,  G.O.  Accumulator,  South  American  RaiUess  Trac- 
tion Company. 

The  French  Thomson -Houston  Companv  proposes  to  increase  the 
capital  from  120,000,000fc.  to  200,000,000fc.  by  the  issue  of  IGO.OfMJ 
new  shares  of  500fc.  each,  of  which  140,000  shares  are  to  be  offered  to 
the  present  shareholders,  whilst  20,000  shares  are  to  be  taken  up  by  the 
Crtjneral  Electric  Company  of  New  York. 

The  report  of  J.  Stone  &  Company.  Ltd.,  for  the  year  1918  states 
thatthere  is  a  credit  balance,after  necessar\- allowances  for  depreciation, 
&c.,  of  £90,189,  which  with  £116,702  brought  forward,  makes  £206,891. 
The  directors  propose  to  pay  a  dividend  of  10  per  cent,  per  annum  and 
a  bonus  of  Is.  per  share  on  the  ordinary  shares,  and  to  carry  forward 
£131,861. 

At  the  meeting  of  Hudson's  Consolidated,  Ltd.,  on  the  2nd  inst., 
*he  chairman,  Mr.  C.  Howard  Tripp,  stated  that  the  exploitation  of  the 
company's  wireless  telegraphy  patents  had  b?en  retarded  during  the 
war,  but  since  peace  had  been  declared  they  had  secured  the  services  of 
an  expert  lately  in  the  employ  of  a  Government  Department,  and  under 
his  guidance  the  board  hoped  that  the  first  apparatus  would  be  com- 
pleted in  abr)ut  two  months'  time.  They  had  very  high  hopes  of  the  value 
•of  the  invention.  It  was  generally  known  that  "  wireless  "  to-day  could 
b?  tapped  by  instruments  which  were  correspondingly  tuned,  and  there 
was  no  secrecy  possible  under  such  a  system.  The  directors  were  assured 
by  their  advisers  that  when  the  company's  secret  system  was  perfected 
the  machine  could  not  be  tapped,  and  if  that  proved  to  be  correct  it 
would  be  a  very  valuable  asset. 

Sir  Charles  Ellis,  who  presided  over  the  ordinary  general  meeting  of 
John  Brown  &  Company,  Ltd.,  explained  the  arrangements  made  for 
strengthening  the  pDsition  of  the  company,  and  said  considerable  inter- 
ests had  been  purchased  in  the  Carnforth"  Iron  and  the  Cravens  Wagon 
Companies.  It  was  quite  impossible  to  expect  that  a  company  like 
Camforth's,  which  was  a  pure  armaments  business,  could  carry  on  under 
the  different  circumstances.  There  was  a  very  large  plant  of  modern 
and  valuable  machinery,  and  they  asked  themselves  what  waa  the  best 
purpose  to  which  it  could  be  adapted.  It  was  felt  it  was  perhaps  most 
suitable  in  connection  with  their  electrical  installations.  The  directors 
accordingl}'  made  arrangements  that  they  join  forces  with  very  large 
•electric  machinery  producers,  and  form  "themselves  into  the  English 
Electric  Company.  The  English  Electric  Companv  was  a  purely  British 
concern.  There  had  b2en  rather  too  much  Hun  about  the  names  of 
electric  companies,  so  that  John  Brown's  were  determined  to  make 
theirs  a  British  concern.  He  was  asked  by  telegram  when  he  was  in 
Paris  if  he  would  1>3  chairman,  and  consented,  and  he  had  the  support  on 
theboard  of  Mr.  Bernard  Firth  and  Mr.  .John  Sampson. 

At  the  recent  meeting  of  J.  Lysaght,  Ltd.,  the  chairman  outlined  the 
company's  Auytralian  policy.  It  had  been  the  pf)licy  of  the  Australian 
Government  to  develop  its  own  iron  industrv',  and  to  assist  local  cnter- 
pri.se  by  helping  to  make  such  undertakings  successful.  The  war 
strengthened  this  policy,  and  as  a  consequence  the  company  commenced 
the  erection  of  their  own  work.s  at  Newcastle,  N.S.VV.,  for"  sheet-rolling 
and  galvanising.  At  the  point  where  the  Government  left  off  the  com- 
pany began,  as  they  had  reached  an  agreement  whereby  the  Government 
would  supply  their  requirements  in  the  way  of  steel  bars,  and  undertook 
that  they  woulrl  not  thennelves  go  into  the  manufacture  of  sheet  iron. 
With  the  aid  of  the  binus  received  from  the  Australian  Government, 
the  benefit  of  the  tariff,  the  advantage  as  regards  freights  and  the  u.se 
of  the  experience  of  the  compinv's  staff  in  its  home  works  in  laying  out 
and  equipping  the  new  undertaking,  they  felt  confident  that  the  policy 
of  local  manufacture  would  prove  a  great  success.  The  dislocation  of 
Itusiness  produced  by  the  war  of  course  can  only  be  set  right  by  degrees, 
but  he  was  glad  to  report  that  in  every  department  at  home  and  abroad 
work  was  b.>ing  resumed  on  normal  lines.  The  output  was  being 
gradually  increased,  and  he  hop-d  that  within  a  few  months  all  the 
manufacturing  departments  would  be  at  full  work.  Half  the  population 
of  Great  Britain  was  supported  by  its  export  trade,  and  unless  our 
•pr.ifluctions  cr)uld  be  manufactured  in  this  country  at  costs  which  would 
enable  them  to  compete  with  the  United  States  and  other  countries  in 
th"  markets  of  the  world  our  trade  could  not  bo  held. 


NeM^  Companies. 


AMALGAMATED      ELECTRIC       WORKS,     LTD.        (159,136).— Private 

company,  reg.  Sept.  2G,  cajiital  i-'i.iKlO  in  £1  shares,  to  carry  on  the 
business  of  electrical  and  general  engineers  anil  contractors,  manu- 
facturers of  and  dealers  in  electrical  ap])aratll^.  Hii.-^  and  lahles,  &<■. 
Secretary,  A.  S.  Richards,     Reg.  Gfliee  :   44.  Lrad-iilull  s(iv,t.  E.C. 

BALLYMORE  ELECTRIC  LIGHTING  &  TOWN  IMPROVEMENT  COMPANY. 
LTD.  (4,794)— Private  company.  Reg.  in  Dublin  Sept.  26.  Capital 
£3,000  in  £1  shares.  To  carry  on  the  business  indicated  by  the  titlr. 
First  directors  are  P.  O'Hart,  W.  J.  Lipsett,  J.  Hannon,  P.  E.  Durcan, 
\V.  Kane,  J.  Cawley,  J.  Healy,  A.  Rogers,  A.  McCabe  and  F.  McDonagh. 
Sec.  :  P.  E.  Durcan.  Reg.  office  :  The  Market  House,  Market-street, 
Ballymote. 

BELL  BATTERY  COMPANY,  LTD.  (159.2.53).— Private  company. 
Reg.  Oct.  3,  capital  £15.000  in  9.000  preference  shares  of  £1  each  and 
00.000  ordinary  shares  of  2s.  each,  to  carry  on  the  business  of  wet  and 
dry  electric  cells,  electricians,  manufacturers  of  and  dealers  in  electric 
appliances  and  apparatus,  &c.  Directors  :  M.  Edenborough,  0.  W. 
Seligman  and  L.  Cornelis.     Reg.  Office  :   52,  New  Broad-street,  E.C.  2. 

BROWNING  &  LAMBERT,  LTD.  (159,255).— Private  com  pany.  Reg- 
Oct.  2,  capital  £3,000  in  £1  sliares,  to  carry  on  the  business  of  motor- 
electrical,  and  mechanical  engineers,  engineers,  &c.  First  directors  are 
Miss  M.  H.  Browning  and  Miss  B.  M.  Lambert.  23,  Torlingham-gardens, 
Folkestone  (both  permanent,  subject  to  holding  300  shares  each).  Reg. 
Office  :   28-29,  St.  Swithin's-lane,  E.C. 

H.  CLARKE  &  COMPANY  (MANCHESTER),  LTD.  (159,067).— Private 
company,  reg.  Sept.  24,  capital  £25,000  in  £1  .shares,  to  take  over  the 
business  of  a  manufacturer  of  and  dealer  in  insulating  materials  and 
screws  and  general  engineers'  sundricsman  carried  on  as  "  H.  Clarke  & 
Company "  at  Old  Trafford,  Manchester.  Reg.  Office  :  22,  Cooper- 
street,  Manchester. 

JOBSON  &  BECKWITH,  LTD.  (159,154). — Private  company,  reg. 
Sept.  26.  capital  £1,000  in  £1  shares,  to  carry  on  the  business  of  mechani- 
cal, electrical  and  water  supply  engineers,  manufacturers  of  machinery. 
&c.     Reg.  Office  :   30,  Norfolk-street,  Strand.  W.C.  2. 


Prices  of  Metals,  Chemicals,  &c. 


Copper- 


Price. 


Best  selected perton     £111     0     0     £1 


Tuesday,  Oct.  7. 
Inc.  Dec. 

0      0  — 


Electrolytic  bars  ...     "      „         £120     0     0 

H.C.  wire  basis per  lb.       Is.     3}|d. 

Sheet Is.     ^d. 

Phosphor -hronze  Wire — 

Phosphor-bronze 

wire,  basis   

Brast  60/40— 

Rod,  basis      

Sheet,  basis   

Wire,  basis     

Pig  Iron — 

Cleveland  Warrant      per  ton     Nominal 

Galvanised      steel 

wire,  basis     

Lead  Pig — 

English 26  15     0  — 

Foreign  or  colonial             ,,  25  17     6         5b.  Od. 

Tire— Ingot   282    0     0     £4  10     0 

Wire, basis    perlb.  0     3     6  l|d. 


I 


Is.   7}|d. 

Os.  lid. 
Is.  2|d. 
Is.  2id. 


£32  10    0 


Jd. 


£10     0 


Salammoniac. — Percwt.80s.and753. 
Sulphur  (Flowers).— Per  ton  £21. 
,,      (Roll  Brimstone).^ — Per  ton 

£21. 
Sulphuric    Acid    (Pyrites,  168°).— 

Per  ton,  £7  18a.  9d. 

SMlac. — 4759.     December  delivery  445s. 

Jiubber. — Para  fine,  2s.  6d. ;  plantation  1st.  latex  2s.  2Jd.  lb 


Copper  Sulphate. — Per  ton  £41. 
Boric    Acid  (Crystals). — Per   ton, 

£72. 
Carbon  Bisulphide. — Per  ton  £55. 
Sodium  Bichromate. — Per  lb.  lid. 
Sodium  Chlorate. — Per  lb.  6d. 


Thirty-Seven  Years  A^o. 

From  The  Electrici.\n,  Oct.  7,  1882.] 

Egypt. — Telegrams  for  all  parts  of  Egypt  are  now  accepted,  and  the 
restrictions  as  regards  messages  in  cyjjher  have  been  removed 

Electric  Light  in  Londos. — Messrs.  B.  Verity  &  Sons'  establish- 
ment in  King-street,  Covent  Garden,  W.C,  is  now  lighted  by  the  Edison 
system,  00  lamps  being  in  use.  Messrs.  Verity  are  large  makers  of  gas 
and  electric  light  fittings,  electroliers,  &c. 

A  Telephone  Line  waTHOUT  Insulators. — The  Evansville  (Ind.) 
Telephone  Exchange  Company  work  400  miles  of  line  without  insulators 
of  any  kind,  the.  wires  being  simply  attached  to  the  poles.  It  is  even 
stated  that  the  line  has  been  found  to  work  better  than  one  on  insulators. 

Fatal  Accident.— The  "  Standard's "  New  York  correspondent, 
telegraphing  on  Wednesday  last,  says  :  "  A  workman  who  was  repairing  a 
lofty  Brush  light  here  received  the  electric  current  which  was  supplying 
40  lights.  It  passed  through  the  man,  who  fell  dead,  the  body  dangling 
among  the  telegraph  wires  below.  The  hands  were  seared,  and  theiface 
bore  the  expression  of  intense  agony." 
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Notes. 


The  Miners  and  Nationalisation. 

Mr.  Lloyd  George's  straight  talk  with  the  deputation 
from  the  miners  last  week  will  afiord  some  relief  to  the  public. 
Much  has  been  made  of  the  idea  that  the  Government  pledged 
themselves  to  carry  out  whatever  measures  might  be  recom- 
mended by  a  majority  of  the  Coal  Commission,  even  if  that 
majority  were  merely  one  or  two.  Mr.  Lloyd  George  stated 
very  clearly  the  impossibility  of  any  Government  binding 
itself  to  accept  the  finding  of  any  Commission,  particularly 
•such  a  body  as  the  Coal  Commission,  which  contained  only 
three  independent  members  apart  from  the  chairman,  and 
the  proceedings  of  which  were  marked  by  the  extraordinary 
incident  of  two  of  the  members  giving  evidence  and  then  sitting 
to  determine  the  value  of  this  evidence.  The  improbability 
of  the  State  being  able  to  manage  the  complicated  coal  industry 
m  anything  like  an  efficient  manner,  and  in  a  way  which  would 
produce  coal  more  cheaply,  was  clearly  brought  out  in  the 
discussion.  Moreover,  the  theory  that  the  men  would  not 
.strike  against  the  State  owing  to  the  fact  that  the  question  of 
private  profit  would  no  longer  arise,  has  been  rudely  disturbed 
during  the  last  week  or  two.  Any  such  idea,  we  feel,  is  merely 
an  ideal  which  would  not  be  fulfilled.  From  later  utterances, 
it  does  not  seem  as  if  the  Miners'  Federation  will  accept  the 
-decision  as  final,  and  we  fear  that  there  is  every  prospect  of 
difficulties  in  the  nea^-  future  which  may  be  very  serious  for 
the  industries  of  this  country.  We  only  hope  that  the  rank 
and  file  will  not  be  lead  into  any  extreme  course.  Those  who  are 
leading  them,  although  they  disclaimed  any  idea  of  threatening 
the  Government,  do  not  appear  to  be  entirely  sincere  in  their 
e.Ypressions.  Obviously,  they  desire  as  much  control  as 
possible.  Nominally,  it  is  not  absolute  control  that  they 
wish,  though  this  is  by  no  means  clear  from  the  reading  of 


the  report.  The  scheme  suggested  by  the  Government  would 
give  the  miners  a  very  effective  voice,  not  merely  on  pit  com- 
mittees, but  also  on  boards  of  directors.  Short  of  absolute 
control,  the  terms  proposed  give  as  much  as  can  reasonably 
be  expected.  Moreover,  the  scheme  would  undoubtedly  lead 
to  higher  eificiency  in  the  utilisation  of  the  coal  as  far  as 
possible,  owing  to  the  nationalisation  of  minerals.  Yet  Mr. 
Smillie  stated  that  the  Federation  would  prefer  that  the 
conditions  should  remain  as  they  are  rather  than  accept  such 
a  scheme.  In  the  face  of  this  refusal,  we  think  the  conclusion 
drawn  by  Mr.  Lloyd  George  is  a  very  natural  one — that  the 
miners  fear  le.st  the  adoption  of  the  scheme  might  be  so 
successful  that  nationalisation  would  no  longer  be  desired. 
The  only  official  utterance  we  regret  is  that  the  issue  is  appa- 
rently to  be  made  political,  which  means  that  it  is  to  be  decided 
by  the  electors,  most  of  whom  laiow  nothing  of  the  subject. 


Supply  Companies  and  Future  Finance. 

The  Electricity  Supply  Bill  as  it  now  stands  is  likely  to  have 
a  very  prejudicial  infliience  in  one  important  direction,  namely, 
the  raising  of  further  capital  by  electric  supply  companies.  The 
mere  fact  that  the  possible  compulsory  jjurchase  of  their 
generating  stations  will  henceforth  always  be  hanging  over 
their  heads,  like  a  sword  of  Damocles,  is  of  itself  a  deterrent  to 
investors  embarking  further  on  electric  supply  shares.  But 
when,  in  addition  to  this  element  of  imcertainty  as  to  whether, 
or  when,  any  purchase  is  likely  to  take  place,  the  terms  of 
purchase  themselves  are  so  unsatisfactory,  the  best  of  com- 
panies can  hardly  expect  other  than  the  cold  shoulder  when 
they  come  to  the  public  for  further  capital.  This  is  a  position 
which  will  have  to  be  faced,  and  the  whole  question  looks  as 
though  it  would  be  one  of  the  very  early  problems  which  the 
Electricity  Commissioners  will  be  called  upon  to  solve.  Every 
extension  of  electric  supply,  in  fact,  every  new  consumer  means 
additional  capital  expenditure,  and  the  money  must  come  from 
somewhere  ;  otherwise  the  operations  of  a  very  large  number  of 
companies  must  dwindle  rather  than  enlarge,  and  the  very 
object  of  the  Bill  be,  in  a  large  measure,  defeated.  The  situa- 
tion might,  of  course,  be  eased  if  there  could  be  some  early  pro- 
nouncement as  to  there  being  no  likelihood  of  certain  under- 
takings being  affected  for  a  considerable  number  of  years. 
Possibly  that  would  partially  meet  some  of  tiie  cases.  Further, 
if  the  purchase  clause  were  adju.sted  on  a  more  equitable  basis, 
the  whole  complexion  would  be  brighter.  One  woidd  be 
happier  as  to  this  prospect  if  concrete  realisation  followed  more 
often  the  dulcet  pronouncements  of  our  statesmen.  It  was 
only  the  other  day  that  the  Prime  Minister  gave  utterance  to 
some  very  winning  words  that  might  well  allay  any  fears  of 
injustice  being  done  when  the  Government  are  the  purchasers 
or  when  they  compel  purchase.  We  commend  the  following 
words  to  the  notice  of  theHiME  Secret.-vry,  apropos  of  the 
Purchase  Clause  under  the  new  Bill  :  "  A  man's  property," 
said  the  Prime  Minister,  at  the  Mansion  House,  "  whatever 
form  it  takes,  whether  it  takes  the  form  of  land,  or  buildings, 
or  labour,  if  the  community  needs  it,  it  must  pay  a  fair  price 
for  it."  A  part  of  the  "  property  "  of  electricity  supply  com- 
panies, and  an  indispensable  asset,  was  their  power  of  getting 


436 


THE  ELECTRICIAN. 


October  17,  1919. 


new  capital.  They  are  practically  robbed  of  this  -by  tlie 
Purchase  Clause,  as  we  have  indicated  above — that  is,  unless  the 
Home  Secket.\ry  takes  this  pretopt  to  iieart  and  arranges  some 
more  equitable  basis. 

Electrical  Schools  in  New  York. 

Ax  account  is  given  in  the  ""  Electrical  World  "  of  some 
measiires  taken  to  improve  the  position  of  schools  for  electrical 
workers  in  the  United  States.  The  scheme  presents  some 
features  of  interest,  and  is  proposed  as  the  result  of  an  in- 
dustrial education  survey  covering  the  printing,  inside  elec- 
trical work,  carpentry  and  machinists'  trade.  It  is  interesting 
to  note  that  the  findings  of  the  Committee  were  approved  by 
the  Conference  Committee  .-•ppointcd  by  the  Electrical  Con- 
tractors" A.ssoc;ation  and  the  Irdepei  dent  Electrical  Workers" 
Union.  It  is  remarked  that  the  workers"  efiectiveness  in  the 
electrical  ind.istry  "'  depends  on  knowledge  rather  than  skill," 
by  which  we  presume  it  is  meant  to  imjily  that  in  this  field 
there  is  much  that  cannot  be  "  picked  up,"  but  requires 
systematic  instruction.  The  number  of  those  wishing  to  take 
courses  in  electricity  is  rapidly  increasing,  and  the  present 
facilities  are  quite  inadequate.  Some  1,300  men  out  of  a  total 
of  6,81.5  electrical  workers  have  registered  for  evening  classes. 
It  is  recommended  that  two  trade  schooli;  should  be  estab- 
lished, and  the  equipment  at  present  used  in  three-day  voco- 
tional  schools  and  evening  trade  schools  consolidated  therein. 
This  centralisation  of  apparatus  wiU  doubtless  be  an  advantage, 
as  there  is  often  a  tendency,  in  scattered  night  classes,  for 
appliances  to  be  inadequate.  Afeatiire  is  the  proposed  special 
instruction  for  travellers  in  "'  trade  extension  "  classes.  The 
unions  require  all  travellers  to  attend  evening  classes  of  this 
nature,  and  the  employers'  committee  will  urge  the  members 
of  its  association  to  send  their  apprentices  to  part-time  trade 
extension  classes,  with  pay.  All  this  implies  a  keen  recog- 
nition both  by  workers  and  employers  of  the  need  for  educa- 
tion in  electrical  work,  and  we  wish  we  (^ould  believe  that  there 
was  a  similar  keenness  to  be  found  in  all  the  leading  manufac- 
turing cities  in  this  country.  The  contention  that  electrical 
work  demands  special  educational  measiires  as  compared  with 
other  trades  is  justified,  as  workers  have  here  to  deal  with 
abstract  phenomena  which  are  not  eaulv  grasped.  It  is 
common  knowledge  that  many  of  those  filling  si/bordinate 
positions  in  the  electrical  industry  receive  very  little  instruction 
of  this  type,  and  that  the  projiortion  uiio  attend  clas.ses  is  noi 
as  large  as  might  be  desired. 


I.M.E.A.  Annual  Convention.— The  1920  Convention  of 
the  I.iM.E..V.  will  be  hciil  at  I'jiadford  during  the  week  com- 
mencing -lurn'  "20. 

North-East  Coast  Institution  of  Engineers  and  S.iip- 
builders.— The  annual  general  meetingof  this  Association  will 
be  held  on  Friday,  October  24tli,  when  Mr.  A.  Ernest  Do.\foid 
will  deliver  his  presidential  address. 

Batti-Wallahs'  Society.— The  opening  lunch  of  the  Winter 
season  will  take  place  at  the  Holbjrn  Re.staurant  oh  iMonday 
next,  Oci;.  20,  when  Mr.  Huj,'o  Hirst  will  bo  the  Societys 
guest.     After  the  luncheon  iAIr.  Hirst  will  give  a  short  address 

I.E.E.  "Wirin?  Rules.-  A  few  alterations  to  the  ITth  edition 
of  the  I.E.E.  Wiriim  Kules,  which  were  published  in  1916, 
have  been  is-sued.  The  alteratir)ns,  which  are  in  the  forn^  of  a 
fly  leaf,  and  can  be  obtainwl  gratis  from  the  In.stitution ,  deal, 
generally  speaking,  with  minor  points.  Rules  68  and  69, 
however,  have  been  cancelled,  and  a  new  rule  has  been  .sub- 
stituted, specifying  conditions  under  which  lead-covered 
unarmoured  conductors  should  be  employed .  The  table  giving 
particulars  of  conductors  has  also  been  modified  so  as  to  bring 
it  into  line  with  the  latest  figures  published  by  the  British 
Engineering  Standards  Association. 


Association  oi  Mining  Electrical  Engineers.-— The  lltb 
annual  general  meeting  of  this  Association,  which  was  post- 
poned from  the  10th  and  11th  inst.,is  to  beheld  at  Edinburgh 
on  the  2'ith  and  25th  inst.  The  ordinary  general  meeting  of 
the  Loudon  bninth  i.s  pospam-d  uiitil  the  29th  iii.st. 

Electrical  Trades  Benevolent  Institution.— The  annual 
festival  dinner,  which  has  been  for  the  last  five  years  in 
abeyance,  will  be  held  this  year  on  Nov.  12  at  the  Imperial 
Restaurant  (Oddenino's),  Regent  Street.  Mr.  H.  J.  Cash, 
president  of  the  Electrical  Contractors"  Association,  will  be  in 
the  chair.  It  is  hoped  that  members  of  the  electrical  industry 
wdl  support  him  with  their  presence  and  their  contributions, 
and  if  tliey  are  unable  to  come  to  the  dinner  that  they  will 
assist  by  sending  contributions  to  one  of  the  Committee  or  to 
the  President  of  the  festival  at  Ca.xton  House,  Westminster. 
The  secretary,  Mr.  F.  B.  O.  Hawes,  18  &  21,  Park  Mansions, 
Vauxhall  Park,  S.W.,  will  be  joleased  to  receive  contributions  for 
the  Institution  at  any  time. 

Grants  for  Research. — The  British  Association  has  addressed 
the  following  resolution  to  the  Prime  Minister  and  the  Treasury: 

The  British  Association  for  the  Adv^ancement  of  Sci'.-nce,  in  reviewing 
the  results  of  scientific  methods  applied  to  militarj'  and  other  practical 
arts,  recognises  that  the  successful  issue  of  the  war  has  sprung  from  the 
efforts  of  scientific  men  concentrated  on  those  problems,  and,  with  the 
conviction  that  the  well-being  and  security  of  tlie  nation  is  dependent 
on  the  continuous  study  of  such  matters,  would  urge  on  his  Majesty's 
Government  the  necessity  for  apportioning  an  ndec|uate  sum  from  that 
allocated  to  home  administration  and  the  upkeep  of  the  fighting  forces, 
for  the  purpose  of  a  definitely  organised  scheme  of  research,  as,  for 
example,  on  problems  connected  with  health,  food,  and  commerce,  on 
explosives,  on  chemical  warfare  and  on  physical  and  engineering  pro- 
blems b3aring  on  military  work. 

Similar  resolutions  have  been  forwarded  to  the  First  Lord  of 
the  Admiralty,  the  Secretary  tor  War,  the  President  of  the 
Board  of  Trade  and  the  .Mmistcrs  of  Health  and  Food. 

The  Shortage  of  Platinum. — A  recent  contribution  by 
Mr.  .1.  M.  Hall,  of  the  U.S.A.  Geological  Survey,  describes  in 
detail  the  various  efforts  that  have  been  made  to  use  substitutes 
for  ]ilatinum  during  the  war.  Many  uses  of  platinum  are 
met  by  alloys  containing  more  or  less  iridium,  &c.,  and  in 
other  cases,  again,  tmigsten  and  nickel-chrome  alloys  wiU 
answer.  There  are,  however,  instances,  both  in  electrical  and 
chemical  work,  where  pure  platinum  is  necessary.  As  is  well 
known  Russia  has  been  in  the  past  almost  the  sole  source  of 
platinum,  producing  over  90  per  cent,  of  the  world"s  pro- 
duction, but  at  present  the  industry  is  entirely  disorganised. 
The  most  hopeful  sources  are  Columbia,  which  has  large 
re.:erves,  and  Alaska,  where  the  production  is  increasing. 

Industrial  League  and  Council. — The  second  lecture  of  the 
series  arranjied  by  the  Industrial  League  and  Council  (incor- 
})o rating  the  Industrial  Reconstruction  Council  and  the 
Industrial  League)  -vvill  be  held  in  the  Council  Chamber  of  the 
Guildhall  on  Tuesday,  October  2Ist.  The  chair  will  be  taken 
by  the  Right  Hon.  J.  H.  Thomas,  M.P.,  and  a  lecture  will  be 
delivered  by  Mr.  E.  J.  P.  Benn  O'l  "  Should  Wages  be 
Lowered  ?  "  Applications  for  tickets  should  be  made  to  thi' 
Secretary,'  Industrial  League  and  Council,  66,  "Victoria- 
street,  S.W.I. 

The  annual  dinner  of  the  Industrial  League  will  take  place 
at  the  Connaught  Rooms,  at  7  p.m.  on  October  22nd,  1919. 
The  Right  Hon .  G.  H.  Roberts,  M.P.,  President  of  the  Lidustrial 
Leauge,  will  preside,  and  Lieut.-Col.  John  Ward,  C.B.,  C.M.G., 
will  be  the  principal  guest.  Since  the  last  annual  meeting  the 
Indu.strial  League  has  made  considerable  headway,  and 
recently  amalgamated  with  the  Industrial  Recon.struction 
Cauncii,  of  which  the  Right  Hon.  J.  H.  Whitley,  P.C.,  M.P., 
is  President.  A  large  number  of  employers  from  all  parts  of 
the  kingdom  are  bringing  workmen,  shop  stewards,  foremen 
and  managers  to  the  dinner,  and  a  record  gathering  is  an- 
ticipated. 

Electric  Shock.— The  war  has  led  to  additional  information 
on  electric  shock,  as  on  other  subjects.  Dr.  S.  JoUinek,  in 
"  Elektrotechnik  und  Maschinenhau,"  remarks  that  the  shocks 
resulting  from  contact  with  the  electrified  wire  fences  used 
during  the  war  (usually  fed  with  a  pressure  of  1,000  volts), 
varied  much  in  severity.     One  most  important  factor  was. 
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uBdoubtedly  the  "  state  of  i)iv])aredness  "  of  the  victim. 
Experience  showed  that  a  .shock  which  wa.s  likely  to  prove 
fatal  if  received  unexpectedly  was  harmless  when  anticipated. 
Experiments  on  animals  have  confirmed  thi.s  impression  and 
were  also  instrumental  in  showing  that  the  physiological 
effects  of  shocks  administered  with  direct  and  indirect  current 
are  distinctly  different.  It  is  also  remarked  that  a  close 
resemblance  to  death  aftei'  shock  should  not  be  accepted  too 
readily  as  proof.  Persons  apparently  dead  have  not  in- 
frequently recovered  when  artificial  respiration  wa.«  applied. 
It  is  best  to  give  the  victim  every  benefit  of  the  doubt. 

Practical  Daylight  Measurements  in  Factories. — In  a 
Paper  under  the  above  title  Messrs.  E.  G.  Perrot  and  F.  C. 
Vegan  describe  in  the  "  Transactions  "  of  the  American 
Illuminating  Engineering  Society  .some  tests  of  the  admission 
of  daylight  into  factories.  In  particular  they  have  sought  to 
verify  the  use  of  the  "  daylight-factor,"  indicating  the  degree 
of  access  of  daylight  for  a  given  interior,  as  developed  in 
England  for  work  oi  this  class.  In  view  of  the  difficulty  in 
applying  practically  theoretical  researches  on  the  inevitably 
changeable  and  fluctuating  daylight  we  have  always  considered 
the  idea  of  relating  interior  illumination  to  the  total  .un- 
restricted illumination  out  of  doors  a  happy  one.  We  notice 
that  the  authors  find,  not  unnaturally,  that  the  "  daylight 
factor  "  is  not  exactly  constant  for  some  types  of  interiors 
and  for  sunny  days  and  blue  sky.  Nevertheless  the  daylight 
factor  is  probabh'  a  good  average  criterion  of  admission  of 
daylight,  and  it  must  be  remembered  that  in  this  country 
blue  skies  are  unfortunately  the  exception,  and  not  the  rule. 

Tile  Sin  as  a  Ma?net.^An  instance  of  the  far-extending 
range  of  modern  sjieculation  on  physical  subjects  is  afforded 
by  a  paper  read  at  the  British  Association  meeting  at  Bourne- 
mouth by  Sir  Joseph  Larmor,  who  discusses  the  circum- 
.stances  under  which  a  rotating  body,  such  as  the  sun,  could 
become  a  magnet.  There  possibilities  were  indicated  :  (1) 
Surface  phenomena  on  the  sun  suggest  the  existence  of  a 
residual  internal  circulation,  inducing  an  electric  field  acting 
on  the  moving  matter  and  possibly  creating  an  electric  current 
flowing  through  a  conducting  path  round  the  solar  a.xis ;  this 
would  -  produce  a  magnetic  effect.  (2)  Conceivably  the  iorce 
of  gravitation,  or  centrifugal  force,  can  e.xcite  electrical  polarisa- 
tion, which,  by  rotation,  produces  magnetic  polarisation. 
(3)  Crystals  possess  permanent  intrinsic  electric  polarisation, 
and  one  of  the  size  of  the  earth  would  presumably  produce 
an  enormous  electrical  field  ;  such  a  crystalline  body  moving 
with  high  speed  through  the  ether  might  be  expected  to  pro- 
duce a  magnetic  field.  It  is  easy,  however,  to  adduce  evidence 
against  (2)  and  (3).  The  extraordinary  feature  of  the  earth's 
magnetic  field  is  its  great  and  rapid  changes.  Yet  the  absolute 
fixity  of  length  of  the  astronomical  day  indicates  extreme 
stability,  of  the  earth  as  regards  material  structure.  But 
conceivably  considerations  of  the  type  (1),  which  appear 
reasonable  for  the  case  of  the  sun,  would  account  for  magnetic 
change,  gradual  or  sudden,  on  the  earth. 

International  Eiectrotechnical  Commission.— As  pre- 
viously reported,  the  fourth  Plenary  Meeting  of  the  Inter- 
national Eiectrotechnical  Commi.ssion  will  be  held  in  London 
at  the  Institution  of  Civil  Engineers,  on  October  20th  to  24th. 
Eighteen  foreign  countries  will  be  represented  at  thi.»  meeting 
by  some  3^  delegates.  This  is  the  first  Plenary  Meeting  since 
the  outbreak  of  the  war,  and  is  also  the  first  to  be  held  in 
London  since  1906.  The  meeting  will  be  officially  opened  on 
Monday,  vvhen  an  address  will  be  given  by  the  president,  Jlr. 
Maurice  Leblanc. 

The  activities  of  the  Commission  were  inev-tably  largely 
susi)ended  on  account  of  the  war,  and  at  the  forthcoming 
meeting  its  future  policy  will  be  considered.  Whilst  this 
Plenary  Meeting  will  be  princiiially  concerned  with  the  future 
work  of  the  Commi.ssion,  one  technical  point  of  importance  will 
come  up  for  final  ratification.  The  Special  Committee  (Inter- 
national) is  recommending  that  40°C.  be  adopted  for  the 
reference  cooling  air  temperature  for  the  rating  of  electrical 
machinery,  this  being  in  agreement  with  the  existing  British, 
American,  Italian  and  French  National  Standardi.sation  Rules. 
At  a  meeting  of  the  British  National  Committee,  held  on  the 


13th  October,  Sir  Richard  Glazebrook,  C.B.,  President  of  the 
British  National  Committee, and  Mr.  Roger  T.  Smith,  President 
of  the  I.E.E.,  were  nominated  to  be  the  British  Members  of  the 

Council  of  the  I. E.G. 

VVitli  regaixl  to  the  future,  proposals  have  been  received  that  the  I.E.C. 
revise  the  list  of  Terms  and  Definitions  whieh  were  prepared  prior  to  the 
war,  and  issue  tlicm  as  soon  as  possible.  It  will  also  lie  profwsed  that 
terms  and  definitions  for  automatic  telephones  be  considered  inter- 
nationally. 

The  delegates  appointed  by  the  British  National  Committee  to  re- 
present them  when  the  question  of  nomenclature  comes  up  for  dis- 
cussion are  :  Dr.  Alex.  Russell,  Mr.  A.  P.  Trotter,  Sir  William  Slingo, 
Major  K.  Edgecumbe  and  Mr.  E.  B.  Vixnoles. 

St/mboU: — A  proposal  will  be  brought  forward  that  the  I.E.C.  should 
prepare  an  international  list  of  graphical  symbols.  The  British  Com- 
mittee have  already  juepared  a  list  of  nearly  200,  and  these,  together 
with  the  list  of  symbols  published  by  the  Italians,  would  form  a  suitable 
basis  for  the  work.  The  delegates  appointed  by  the  British  Committee 
are  as  follows  :  Dr.  Alex.  Rusaell  (Chairman  of  British  Subcommittee 
on  Symbols),  Mr.  A.  R.  Everest,  Capt.  J.  Slee.  R.N..  and  Mr.  A.  J.  Stubbs. 

Nomenclature  of  Prime  Movers. — Prior  to  the  outbrea  k  of  war  a  Specia  1 
Committee  of  the  I.E.C.  commenced  the  preparation  of  a  report  on  the 
nomenclature  of  steam  turbines  for  electrical  plant,  and  it  will  be  pro- 
posed that  this  work  be  continued.  The  following  British  delegates 
have  been  appointed  to  deal  with  this  suBject  :  Capt.  H.  Riall  Sankcy 
(Chairman  of  British  Sub-Committee  on  Prime  Movers  for  Electrical 
Plant),  Prof.  Gerald  Stoney,  Mr.  P.  Samuels  and  Mr.  P.  V.  Hunter. 

iScretv  Lamp  Caps  and  Lamp  Holders. — The  proposal  received  from  the 
French  Committee  that  standards  for  screw  lamp  caps  and  sockets  be 
prepared  will  be  discussed.  It  is  understood  that  the  British  Com- 
mittee are  in  favour  of  this  proposal  and  have  nominated  the  following 
delegates  to  deal  with  this  question  :  Mr.  C.  H.  Wordingham  (Chairman 
of  British  Sub-Committee  on  Electrical  Accessories),  Mr.  F.  M.  Chapman, 
Mr.  S.  W.  Attwell,  Mr.  S.  H.  Callow  and  Mr.  J.  E.  Edgecumbe. 

Standard  Pressures  for  Distribution  and  Insulators. — This  question 
having  been  raised  by  some  of  the  foreign  Committees  the  following 
deleg.vtes  have  been  appointed,  and  instructed  by  the  British  National 
Committee  in  regard  to  this  :  Sir  Richard  Glazebrook,  C.B.  (Chairman 
of  British  National  Committee),  Mr.  C.  P.  Sparks  (Vice-Chairman  of 
British  National  Committee),  Mr.  A.  R.  Everest  (British  Delegate  to 
Special  Committee  on  Rating),  Mr.  C.  H.  Wordingham  (Chairman  of 
British  Subcommittee  on  Electric  Control  Gear),  and  Mr.  W.  B.  Wood- 
house  (Chairman  British  Sub-Committee  on  Overhead  Transmission 
Line  Material). 

Standard  of  Resistance  for  Aluminium. — It  was  agreed  to  co-operate 
in  the  pr-^paration  of  an  International  Standard  of  Resistance  for 
Aluminium.  It  will  be  recalled  that  the  standai-d  of  resistance  for  copper 
was  interna tionallv  agreed  and  the  value  i'ssued  by  the  I.E.C.  in  1014. 


Personal. 

On  the  10th  inst.  the  Right  Hon.  A.  .1.  Balfour  was  elected  Chancellor 
of  Cambridge  University,  in  succession  to  the  late  Lord  Raleigh. 

Dr.  G.  O.  Arnold,  D:-an  of  the  Faculty  of  Metallurgy  and  Professor  of 
Metallurgy  at   Sheffield   U^^IVERSITy  since   1S99   has   tendered  his 

resignation  owing  to  ill-health. 

Arrangements  for  the  Week. 

FRIDAY,  Oct.  ITth  ito  day). 

.TuNioR  In.stitution  of  Engineers. 
7.30  p.m.     At  39.  Victoria-street,  London,  S.W.I.     Lecturette  on 
"The    Mmufaeture   of   Collapsible   Metallic   Ttibes,"   by   Mr. 

E.  R.  Sharp?. 

UONDJVY.  Oct.  20tn. 

Institution  of  Mecu.inic.vl  Enoinebrs. 
6  p.m.     At  Storey' s-gate,  London,   S.W.     Jleeting  of  Graduates. 
Paper  on  "  Production,"'  by  Mr.  C.  H.  .-Vdams. 

TUESDAY,  Oct,  21st 

Inovstrial  Leaoob  .\nd  CovNcn.. 
4.:>(l  p.)ii.     In    the    Council    Chamber,    Guildhall,    London,    E.C. 
Lecture  on"  Should  Wages  be  Lowered?"  by  .Mr.  E..I.  P.  Bonn. 

FRIDAY.  Oct  24th. 

PllVSIC.VT.  SorlF.TV. 

5 p.m.  At  the  Imperial  College  of  Science,  S.  Kensington,  London. 
S.W.  Papers  to  be  read  on  "  The  Effect  of  Pressure-  and  Tenj- 
l)erature  on  a  Meter  for  Measuring  the  Rate  of  l'"lo\v  of  a  Gas," 
by  Dr.  N.  W.  McLachlan  :  "  A  Cheap  and  Simple  Micro- 
Balance,"  by  Mr.  J.  H.  Sluixby,  B.Sc,  and  "  The  Resolulion 
of  a  Curve  into  a  Number  of  Exponentials,"  by  Mr.  .1.  W.  T. 
Walsh,  M.A. 

Institution  of  Mech.inical  Engineers. 
6  p.m.     .\t  the  Institution  of  Civil  Engineers,  Great  George-street, 
London,  S.W.     Address  by  the  President. 

Junior  Institution  of  Engineers. 
r.30  p.m.     At    39,    Victoria-street,    London,    S.W.I.     Lecture    on 
"  Fii-o   Prevention   and   Protection  ill   Factories  and   Work- 
shops," by  Capt.  Stanley  W.  Thorpe. 
SATURDAY,  Obt    26th. 

BlUMINOItAM  AND  DISTRICT  El.El  TRIC  Cl.UB. 
,■•  p.m.     .\t   tlie  Grand   Hotel,   Colmore-row,   Birmingham.     NiutJ 
Annual  Ladies'  Night. 


438 


THE  ELECTRICIAN. 


October  17,  1919 


Electric  Furnaces  in  Metallurgy. 

The   Greaves-Etchells    Furnace. 


The  object  whidi  the  inventore  of  the  Greaves-Etcliells  furnace 
had  in  view  was  the  design  of  a  furnace  in  which  the  intense  con- 
centration of  heat  around  the  arc-s  would  be  avoided.  Such 
concentration  leads  to  destruction  of  tlie  refractory  lining  near  the 
arcs.  It  also  seemed  desirable  to  secure  a  steady  working  load 
consistent  with  a  reasonably  high  power  factor. 

Better  distribution  of  lisat  can  be  secured  by  resistance  methods. 
Consequently  the  method  adopted  has  been  that  of  generating 
some  of  the  heat  in  the  lining  of  the  furnace  itself. 

Mechanically  the  furnace  dees  not  differ  greatly  in  design  from 
other  types  of  furnaces  at  present  on  the  market,  although  there 
are  many  detailed  features  which  the  inventors  have  altered  and 
improved  upon  in  the  light  of  their  own  experience. 

Electrically,  the  furnace  differs  from  others  in  the  method  of 
making  electrical  connections,  and  of  groupmg  the  transformer 
^vindings.  The  inventors  early  came  to  the  conclusion  that  electrode 
fumat'es  in  which  each  electrode  was  independently  regulatable 
were  most  desirable  in  maintaming  a  good  load  factor.  The  furnace 
was  therefore  designed  with  a  hearth  connection,  which  would  act 
as  an  opposite  terminal  to  each  electrode  entermg  the  upper  portion 
of  the  furnace,  so  that  an  arc  can  be  maintained  on  one  electrode 
oidy  quite  independent  of  whether  the  other  suspended  electrodes 
are  in  connection  with  the  bath. 

In  making  an  electrical  connection  with  the  hearth,  it  was  not 
desirable  to  offer  a  hearth  of  very  low  resistance  to  the  electric 
current,   first   becatise  the   refractory  materials   employed  in   the 


Fio.  1. — Areanokment  of  a  12-ton  Fctbnaob. 

hearth  of  the  furnace  would  have  to  have  their  refractive  qualities 
very  much  impaired  in  order  to  give  them  the  necessary  electrical 
conductivity,  and  secondly,  because  if  the  hearth,  while  being 
constructed  as  an  electrical  conductor,  could  be  made  to  offer  an 
appreciable  resistance  to  the  passage  of  an  electric  current  it  would 
exercise  a.  beneficial  damping  effect  against  short  circuit  loads. 

The  fact  that  resistance  was  introduced  into  the  hearth  of  the 
furnace  made  it  quite  impossible  to  jirovide  a  good  electrical  system 
by  making  an  electrical  connection  to  the  hearth,  which  was  merely 
a  neutral  coaductor.  The  fact  that  the  hearth  itself  was  to  absorb 
energy  in  the  form  of  C-R,  made  it  necessary  to  design  an  electrical 
system  which  wovild  supply  and  niaintam  a  definite  electrical 
potential  between  the  metallic  charge  in  the  furnace  and  the  hearth 
electrode  connection. 

The  furnace  body,  therefore,  consists  of  a  steel  shell  with  suitable 
copper  connections  in  the  bottom,  which  are  connected  to  one 
definite  pole  of  a  "  star  "  group  of  transformer  secondary  winding.s. 
The  liquid  metal  in  the  furnace  is  partially  insulated  electrically 
from  all  portions  of  the  furnace  shell,  so  that  tho  current  which  is 
connected  to  the  bath  by  the  suspended  ujjjxsr  electrodes  has  to 
pass  through  the  linmg  of  the  fuma<;e  to  reach  the  bottom  electrode 
connection.  The  lining  of  the  furnace  is  made  at  least  2  ft.  thick, 
and  as  this  consists  of  highly  refractory  material,  such  as  dolomite^ 
considerable  electrical  resistance  is  thereby  interposed  to  the  passage 
of  the  current,  but  not  so  much  as  is  inteiposed  by  the  gap  of  an 
electric  arc. 

The  other  two  poles  of  the  "  Y"  group  of  transformer  secondary 
windings  are  connected  to  the  upper  electrodes  of  the  furnace. 
The  bottom  electrode  of  the  furnace  is  maintained  at  earth  potential, 


so  that  both  the  metal  in  the  furnace  and  the  star  point  of  the 
transformer  group  are  both  maintamed  above  earth  potential. 
It  will  be  seen  that  any  short  circuit  current  passmg  between  two 
ujiper  electrodes  of  the  furnace  or  passing  from  one  ujjjjor  electrode 


Fio.  2  — 10-cwT,  FtmNACE. 

through  the  metallic  charge  and  the  furnace  lining  to  the  bottom 
electrode  must  always  pass  through  two  transformer  seqpndaiy 
windings,  which  are  in  series  with  each  other,  and  which  have  a 


Fia.  3. — :!to.n  GKKAVi:sKTcnEi,LS  Furnack. 

difference  of  120  deg.  phase  angle  between  them.  This  in  itself 
lowers  the  power  factor  at  the  moment  of  short  circuit,  and  thus 
helps  to  steady  the  electrical  load  on  the  furnace. 
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A  brief  reference  to  Fig.  1  will  show,  however,  that  a  lagging 
power  factor  is  obtained  on  one  half  of  the  system,  and  a  leading 
power  factor  is  obtamed  on  the  other  half  of  the  "  Y  "  so  that, 
providing  each  half  of  the  system  is  evenly  balanced,  the  over-all 
power  factor  is  as  near  unity  as  is  practically  possible. 

The  connection  between  the  hearth  of  the  furnace  and  the  bottom 
electrode  connection  embodies  no  troublesome  contrivances  such 
as  water-cooled  studs,  but  a  very  efficient  connection  is  obtained 
by  cementing  the  hearth  of  the  furnace  to  a  large  copper  plate 
over  the  steel  plate  in  the  furnace  bottom. 

The  effect  of  generating  heat  in  the  hearth  of  the  furnace  causes  a 
circulation  of  the  metal  which  more  rapidly  absorbs  and  distributes 
to  all  parts  of  the  bath  the  heat  generated  in  the  arcs. 

The  furnace  is  designed  with  two  upper  electrodes  up  to  5  tons 
capacity ;  furnaces  up  to  15  tons  have  four  upper  electrodes. 
Larger  furnaces  can  be  fitted  with  six  and  even  eight  upper  elec- 
trodes. 

The  furnace  body  is  rectangular  in  shape,  and  is  lined  with  the 
usual   furnace    materials,   consisting   of   magnesite    and    dolomite. 


windings,  but  certain  definite  laws  have  been  established  by  which 
this  can  be  accurately  calculated  to  give  a  balance  between  the 
primary  supply  phases  both  in  power  and  power  factor.  More 
than  this,  the  net-work  of  transformer  grouping  Is  such  that  even 
when  one  half  of  the  secondary  system  is  open-circuited  the  load 
on  all  three  primary  phases  is  maintained  to  a  very  appreciable 
extent.  w 

It  is  true  that  the  loads  are  not  balanced  under  these  conditions, 
but  it  is  not  possible,  as  in  other  types  of  furnaces,  to  have  one 
primary  phase  taking  no  load  at  all,  while  the  other  two  phases 
are  heavily  overloaded.  Short  circuits  on  the  secondary  side, 
therefore,  divide  the  overload  automatically  on  the  pha.ses  of  the 
primary  supply.  The  more  even  distribution  of  heat  in  th?  furnace 
itself  is  stated  to  result  in  easier  manipulation  during  the  wDrking 
of  a  charge,  better  control  of  chemical  composition  owing  to  the 
ready  manner  in  wliich  cold  alloy  additions  dLssolve  in  the  liquid 
charge,  instead  of  lying  sluggishly  on  the  bottom  of  the  bath,  and 
longer  life  for  the  luiing  of  the  furnace,  owing  to  moreuniform 
wear  upon  the  refractories  constituting  it. 


M.r.3PHASE   A.C. SUPPLY 
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Fir,.  4. 

DiAGKAM  OF  Connections 

OP  (i-TON  Ftrnace. 


tlJXIUARY  SUPPL 


rammed  with  tar  for  tlie  hearth,  and  silica  brick  or  special  fireclay 
bricks  for  the  roof. 

The  electrical  system  comprises  three  transformer  windings, 
or  m  the  case  of  larger  furnaces,  multiples  of  the  same,  the  piimaries 
of  which  are  delta-connected,  and  the  secondaries  star-con- 
nected, as  shown  in  Fig.  1.  Tappings  on  the  primary  windings 
give  various  voltages  on  the  secondary  side.  With  multiples  of 
two  and  more  groups  of  windings,  it  will  readily  be  scon  that  many 
variations  can  be  obtained  in  the  amount  of  current  which  is 
allowed  to  pass  through  the  furnace  hearth.  By  a  selection  of 
phase  connections,  identical  windings  in  each  group  can  be  put 
m  parallel,  in  series,  in  opposition,  of  at  various  phase  angles,  and 
thus  the  current  through  the  furnace  hearth  can  be  reduced  to 
£ero,  or  several  times  as  much  current  can  be  jmsscd  as  passes 
.ilirough  one  upper  electrode  of  the  furnace. 

In  order  to  balance  the  lower  voltage  drop  Across  the  hearth  of 
the  furnace  against  the  higher  voltage  drop  on  the  electric  arcs,  a 
method  of  transformer  grouping  is  adopted  which  is  no;v.  The 
voltage  of  the  transformer  leg  connected  to  the  hearth  of  the  furnace 
has  to  be  reduced  in  relation  to  that  of  the  other  two  secondary 


The  system  has  been  adopted  for  twc-[>hase  alternating-current 
supply,  and  the  basic  principles  with  which  the  inventors  started 
out  can  to  a  large  extent  be  applied  in  both  single- phase  and  direct- 
curi-ent  furnaces. 

Types  of  Furnaces. 

The  Givaves-Etchells  electric  furnaces  are  made  in  the  following 
standard  sizes  : — 10  owt.,  1  ton,  2  tons,  3  tons,  5  tons,  7i  tons,  10 
tons,  15  tons  and  30  tons. 

The  10-cwt.  furnace  is  a  very  handy  tyjK^  of  furnace,  wliich 
was  (Icsignetl  S|K'cially  for  the  tool  steel  nu^nufacturers  of  the 
Slicfiicld  district.  It  consists  of  a  rectangular  steel  tank  5  ft. 
squaro  with  a  dished  bottom  mounted  on  rockers.  The  tank  is 
tilted  over  by  means  of  a  scnn\ed  shaft  ojjerated  so  as  to  command 
a  view  of  the  tecmmg  spout  of  the  furnace.  The  furnace  is  fitted 
with  a  teeming  sjx)ut  at  the  front  and  a  slagging  spout  ai  the  back, 
each  sjK>ut  opening  being  covered  by  a  sliding  ilcor.  The  furnace 
carries  a  vciy  thick  lining,  the  bottom  bcint,  about  2  ft.  thick  and 
the  side  \\alls  about  15  in.  tliick  in  dolomite  up  to  the  top  of  the 
banks,  and  having  9  in.  thiclviiess  of  brickwork  above  the  banks. 
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rhe  roof  is  built  of  standard  bricks  and  is  9  in.  thick.  T«o  graphite 
electrodes,  each  4  in.  in  diameter  pass  vertically  through  the  roof. 
Each  electrode  is  oariied  in  an  electrode  holder  at  the  end  of  a 
jib  arm,  and  the  carriage  is  made  to  travel  up  and  down  a  mast 
fixed  to  the  side  of  the  furnace.  The  adjustment  of  the  electrodes 
is  made  by  hand  gcaruig.  The  general  appearance  of  the  furnace 
is  shown  in  the  photograph.  Fig.  2. 


Fig.  5. 

WThis  furnace  is  equipped  with  three  transformers  totalluig 
260  k.v.a.  It  can  melt  10  cwt.  of  steel  scrap  in  1  hour,  and  as 
many  as  eight  heats  have  been  obtained  from  this  size  of  furnace 
in  the  ordinary  working  day  from  6  a.m.  to  6  p.m.  The  question 
of  output  depends  entirely  upon  the  organisation  of  the  melting 
shop,  but  the  makers  usually  estimate  on  this  furnace  turning  out 
four  heats  daily  and  eight  in  24  hours. 

When  the  steel  is  melted  only,  the  consumption  of  power  is  very 
low,  but  when  the  first  slag  Ls  removed  and  a  finishing  stage  is 
applied,  the  average  consumption  of  energy  overall  is  in  the  region 
of  900  kw.-hrs.  per  ton  of  steel  produced.  This  small  furnace 
possesses  all  the  relining  possibilities  of  the 
larger  electric  furnaces,  and  it  is  possible  to 
imitate  the  composition  of  the  purest  crucible 
and  Swedish  Bessemer  steels  obtainable. 
The  furnace  has  also  been  largely  used  for 
high  speed  steel.  During  the  war  when  the 
situation  in  regard  to  high  speed  steel 
became  acute,  this  type  of  furnace  was 
installed  in  many  works  to  supplement  the 
efforts  of  the  crucible  steel  manufacturers. 
Not  only  did  this  furnace  make  high  speed 
steel  from  the  usual  good  quality  materials 
used  in  the  crucible,  but  it  was  foimd  possible 
to  refine  the  waste  metal  which  was  caused 
through  crucibles  breaking  out  and  allowing 
their  contents  to  fall  through  the  coke  in  the 
furnace. 

The  electric  furnace  also  refined  any  class 
of  high  speed  steel  scrap  which  was  pro- 
curable, and  thus  supplemented  to  a  great 
extent  the  supply  of  raw  materials  available 
for  making  high  speed  steel.  'The  electric 
high   speed   steel  thus  necessarily  produced 

found  great  favour  with  those  firms  who  were  able  to  manufacture 
it  to  the  expert  degree  necessary.  It  should,  of  course,  be  re- 
membered that  where  the  operator  of  the  electric  furnace  does  not 
attain  e.xpertness  the  resulting  product  Ls  not  only  bad  but  very  bad. 

The  2-ton  and  S-ton  furnaces  are  slightly  different  in  size  to 
each  other,  but  follow  the  same  general  characteristics.  The 
general  arrangement  of  the  furnace  body  is  similar  to  the  10-cwt. 
sb-e,  but  a  charging  door  is  incori)orated  in  one  side  of  the  furnace 
casing.  Each  furnace  is  equipixjd  with  two  upper  electrodes,  each 
electrode  being  operated  by  motor-driven  gear,  the  motor  of  which 
may  be  controlled  by  means  of  a  hand  control  or  automatic  control 
The  tilting  gear  Is  also  electrically  ojieratcd.  Each  furnace  is 
provided  with  three  transformers,  the  total  k.v.a.  for  the  2-ton 
furnace  being  65f)  k.v.a.  and  for  the  3-ton  furnace  800  k.v.a. 

For  the  20-cwt.  funjace  the  average  power  consumption  is 
850  kw.-hrs.  jier  ton  of  steel  teemed,  and  for  the  .3-ton  furnace 
800  kw.-hrs.  jier  ton.  Figures  are  available,  however,  from  certain 
very  well  managed  melting  shops,  in  which  the  consumption  of 
power  has  been  reduced  to  an  average  of  70f)  kw.-hi>:'.  jicr  ton  on 


the  3-ton  size  of  furnace.  The  electrodes  may  be  either  amorphous 
carbon  or  graphite  electrodes  of  equivalent  conducting  capacit^^ 
The  general  appearance  of  these  furnaces  is  shown  in  Fig.  3.  ' 
The  5-ton  furnace  is  also  a  two-electrode  furnace,  and  this  is 
the  maximum  size  which  the  makers  recommend  should  be  equipped 
with  only  two  upper  electrodes.  Where  larger  furnaces  are  equipped 
with  only  two  electrodes,  the  makers  contend  that  the  distribution 
of  heat  cannot  be  sufficiently  uniform,  and 
this  results  m  very  irregular  wear  of  the 
lining  and  roof  of  the  furnace. 

A  very  successful  size  of  furnace,  which 
has  been  installed  in  England  and  in  the 
U.S.A.,  and  of  which  large  numbers  are  on 
order  for  other  foreign  countries,  is  the 
7J-ton  furnace.  This  furnace  is  equipped 
'  with  four  electrodes,  and  the  transformer 
groupings  are  arranged  as  if  two  3-ton 
furnaces  were  joined  into  one  body.  The 
method  of  grouping  is  shown  m  Fig.  4. 

Tliis    furnace   is    usually    equipped    with 
1  ,.500  k.v.a.  capacity  transformers. 

The  upper  electrodes  are  each  of  14  in. 
diameter  amorphous  carbon,  or  of  8  in. 
graphite  The  heating  is  stated  to  be  very 
uniform  indeed,  and  the  electrical  loading  of 
the  furnace  is  almost  perfect.  Each  pair  of 
10  9  electrodes  Ls  switched  up  separately,  so  that 

one  half  of  the  furnace  works  quite  indepen- 
dently of  the  other  half.  The  furnace  body  is 
of  ample  capacity  and  has  carried  up  to  9  tons 
of  metal  successfully.  The  power  consumption  on  this  size  of 
furnace  is  very  low,  averaging  about  700  kw.-hrs.  per  ton  and 
coming  dott-n  as  low  as  650  kw.-hrs.  per  ton  for  the  double  process 
of  melting  and  refining. 

Furnaces  up  to  15  tons  capacity  are  built  on  the  same  lines  with 
increased  dimensions,  and  the  makers  state  that  they  have  designs 
for  20-ton  and  30-ton  furnace  which  can  deal  wdth  this  weight  of 
cold  metal  in  one  charge. 

The  electrical  load  of  the  Greaves- Etchells  type  of  furnace  is 
remarkably  uniform  compared  with  other  types  of  furnace  operating 
in  this  country  and  the  U.S.A.     In  Figs.  5  and  6  are  shown  two  typical 


Fif!.  6. 

diagrams  from  the  recorder  of  a  7.}-ton  furnace  operatuig  in  this 
country.  La  these  curves  it  will  be  noticed  that  no  slagging  off 
has  been  undertaken,  although  there  is  a  fairly  long  period  during 
the  end  of  each  boat  where  the  metal  has  been  ke])t  ui  a  molt  'U 
condition  while  certain  refining  operations  and  the  addition  of 
alloys  and  pig-iron  is  made. 


Institution  oi  Electrical  Engineers.  North-Western 
Students'  (Jentke. — The  date  of  the  first  meeting  has  been 
provisionally  fixed  for  Tuesday,  Nov.  18,  at  7.30  p.m.,  when 
Mr.  A.  J.  Robertson,  chairman  of  the  Centre,  -will  give  an 
address.  Subsequent  meetings  will  take  iDlace  fortiiiglitly  on 
Tuesday  evenings.  The  Committee  are  endeavouring  to  find 
a  convenient  meeting  place  and  an  appeal  is  made  to  members 
of  the  Centre  to  introduce  others  with  a  view  to  securing  an 
extended  membership.  Forms  of  application  for  student 
mombershi])  will  l)e  forwarded  on  request. 


October  17,  1919. 
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Interliiiperial  Coniiniinication  Through  Cable, 
Wireless  and  Air.* 


By    Sir    CHARLES    BRIGHT.    F.R.S.E. 


Just  21  years  ago  tlie  autlior  contributed  a  Paper  to  the  Bristol 
Meeting  of  the  British  Association.  It  was  read  to  Section  G 
and  was  de\-oted  to  making  the  loudest  possible  appeal  for  an  "  All 
British  Pacific  Cable,"  in  the  face  of  much  prevailing  opposition 
from  interested  parties.  Two  years  later  that  cable  was  duly  laid, 
despite  supposed  technical  objections,  and  has  proved  its  value 
ever  since.  Without  it  we  should  have  often  fared  comparatively 
badly  over  the  war,  and  the  line  is  now  also  in  a  thoroughly  sound 
position  financially. 

Cable  Congestion. 

War  wastage,  the  banning  of  private  codes,  general  increase  of 
traffic,"!'  partly  owing  to  absence  of  mails  and  voluminous  Govern- 
ment messages, J  were  all  responsible  for  an  appalling  congestion  in 
the  world's  cable  traffic,  the  result  being  several  days' — sometimes 
even  weeks' — ilelay  in  the  transit  of  messages  on  most  of  the  more 
important  trunk  lines. Si  Though  things  are  now  somewhat  easier 
with  the  withdrawal  of  the  censorship  and  the  renewal  of  private 
codes,  the  ultimate  delivery  of  cablegrams  is  still  a  very  slow 
business.  Since  the  Marconi  transatlantic  Wireless  Service  was 
re-established,  a  few  months  ago,  some  measure  of  relief  has  been 
felt  in  that  quarter.  Unfortunately,  however,  it  is  at  present  only 
capable  of  dealing  with  a  small  proportion  of  the  ordinary  pre- 
vailing cable  traffic. 

Under  the  present  shortage  of  labour  and  materials  there  seems 
little  prospect  of  the  various  inoperative  cables  being  again  "  put 
through  "  for  several  months  to  come.  But  even  when  that  state 
of  things  has  been  reached,  are  our  telegraphic  links  going  to  be 
once  more  free  from  congestion  ?  It  may  be  doubted,  if  only 
because  the  war  has  in.spired  a  vastly  mcreased  taste — let  alone 
political  necessity — for  inter-communication  between  the  various 
widely  scattered  members  of  the  Empire.  The  latter  is  ohviously  a 
matter  of  general  congratulation,  but  it  is  also  a  feature  which 
demands  sjiecial  provision. 

Increased  Communication  for  Increased  .Production. 
Yet  above  all  it  is  owing  to  the  desire — aye,  necessity — for  in- 
creased production  that  we  especially  need  not  only  to  make  good 
our  weakened  condition  in  the  matter  of  communication,  but  to 
greatly  improve  on  it. 

Transatlantic  Telegraphy. 

The  Atlantic  cable  situation  may  now  be  turned  to. 

Within  4  hours  of  the  declaration  of  war  we  cut  Germany  oft" 
from  cable  communication  with  the  United  States  by  severmg 
her  two  Atlantic  lines  via  the  Azores.  One  of  these  was  handed 
over  to  the  French,  but  the  other  was  eventually  turned  to  account 
for  our  own  purposes  by  the  route  of  the  cable  being  diverted  to 
Halifax  as  well  as  to  Penzance.  That  was  when  we  were  more  than 
half-way  through  ho.stilities,  and  since  then  the  connection  has  only 
been  partially  operative. 

About  a  year  before  the  cessation  of  hostilities  the  United  States 
Government,  which  had  previously  assumed  control  of  their  land 
lines,  proceeded  to  take  over  the  administration  of  all  the  remaming 
transatlantic  cables.  That  this  could  have  been  possiblejmust 
seem  strange  to  those  at  all  familiar  with  the  history  of  trans- 
atlantic cables,  i.e.,  that  every  one  of  these  was  made  and  laid 
by  British  hands  and  that  the  majority  had  been  fonnerly  worked 
by  pioneer  British  companies,  the  Anglo-American  Telegraph 
Company  and  the  Direct  United  Stales  Cable  Company.  As  a 
matter  of  fact,  such  a  step  only  became  possi1)Ie  through  our  previous 
jovemment's  ineptitude,  allusion  to  which  must  now  be  made.  In 
the  year  1911,  the  Western  Union  Telegraph  Company,  which — in 

*  Paj)or  read  before  Section  F  of  the  British  Association  at  Bourne- 
mouth. 

The  term  "  communication  "  i.s  here  used  in  what  is  thought  to  be  its 
more  legitimate  sense,  the  writer  considering  that  railwiiys  and  shipping 
are  more  coi'rectly  described  as  "  transport." 

t  In  tlie  case  of  the  "  Eastern  "  system,  the  traffic  was  more  than 
doubled  during  the  war. 

t  Out  of  the  7^  million  woixls  .sent  over  the  "All  British"  Pacific 
cable  last  year,  one-third  were  Government  messages. 

§  Soon  after  the  outbreak  of  hostilities  the  Atlantic  cable  congestion 
was  so  great  that  a  large  proportion  of  the  Service  messages  had  to 
be  "  mailed  "  across  the  Atlantic,  and,  later  on,  many  for  headquarters 
in  Paris  were  despatched  by  boat  and  train. 


addition  to  the  four  cables  of  another  American  Company,  the 
Commercial  Cable  Company — had  o^^■ned  more  than  one  trans- 
atlantic line,  sought  to  take  over,  on  a  99  years'  lease,  the  five 
British  cables.  Appreciating  the  undesirability  of  this  step  from  a 
British  standpoint,*  the  author  did  his  utmost  to  prevent  the  deal 
going  through.  He  delivered  an  Address  to  the  London  Chamber 
of  Commerce  on  "  The  Atlantic  Cable  Position  and  its  Moral,"  f 
wherein  he  pointed  to  our  weakened  position  in  the  event  of  a  sub- 
sequent misunderstanding  such  as  may  always  arise  in  national 
matters  between  the  best  of  friends.J  The  Postmaster-General  of 
that  time  was  thereupon  urged  to  withhold  the  transfer  of  landing 
by  which  alone  the  said  British  cables  could  pass  under  the  control 
of  a  great  American  organisation.  The  deal  was,  however,  allowed 
to  go  through  withm  but  a  few  weeks. 

It  is  true  that  a  material  time  after  the  Armistice  the  United 
States  Government  abandoned  control  of  the  transatlantic  cables, 
along  with  that  of  all  the  other  American  telegraphic  systems. 
But  the  position  has  never  been  at  all  satisfactorj'  from  a  British 
standpoint  ever  since  the  aforesaid  absorption,  for  naturally  an 
American  company  is  primarily  concerned  with  the  interests  of  its 
own  country  rather  than  with  those  of  another,  and  the  verj-  idea 
of  Canada  learning  British  news  and  views  through  American 
sources  is  surely  not  very  satisfactory  for  trade  reasons  amongst 
others. 

The  All  Red  Cable  Route. 

From  what  has  been  said  it  will  be  recognised  that  the  long- 
standing national  need  for  a  modern  high-speed  British  trans- 
atlantic line  has  now  become  more  than  ever  accentuated.  The 
author  has  for  long  advocated  it,  but  it  also  formed  one  of  the 
Imperial  War  Cabinet's  recommendations.  Further,  it  has  been 
urged  by  each  of  the  Dominion  Governments  as  well  as  by  the 
Empire  Press  Union  and  the  prmcipal  Chambers  of  Commerce. 
Though  it  is  true  that  H.M.  .Post  Office  are  now  working  what  was 
once  a  Onnan  Atlantic  cable,  this  Ime  has  been  for  long  periods 
out  of  operation,  and  is,  at  its  best,  an  ancient  and  poor  working 
affair  for  sole  reliance  in  emergency,  besides  being  an  unsatisfactorj- 
direct  connection  with  the  Imperial  Pacific  line. 

Pacific  Cable  Duplication. 

But  from  the  Australasian  standpomt  it  would  be  worse  than 
futile  to  providea  new  link  without  duplicating  the  deepest  section  of 
the  All  British  Pacific  Cable,  seeing  that  the  latter  is  now  greatly 
over-congested  with  traffic.  The  section  referred  to  runs  into  a  depth 
of  some  5  miles,  and,  though  the  Ime  as  a  whole  has  been  remarkably 
fortunate  so  far,  it  is  asking  too  much  to  rely  on  a  cable  under 
such  conditions  after  17  years'  miinterruptcd  service.  It  is  this 
section,  that  being  the  thin  neck  of  the  bottle,  so  to  sjieak,  keeps 
the  speed  so  low  on  the  whole  system,  but  by  means  of  the  duplica- 
tion here  urged  a  greatly  improved  position  would  accrue.  The 
rest  of  the  line  would  also  require  to  be  dealt  with  similarly  in 
due  course  ;'tand  to  effect  really  satisfactory-  communication 
between  the  ^Mother  Countiy  and  Australasia,  the  .Pacific  Cable 
Board  should  be  enabled  to  work  direct  from  London  to  Melbourne, 
via  (1)  the  above  suggested  M\  British  .\tlantic  Cable,  (2)  a  new 
indejiemlcnt  (mulerground)  land  line  connection  between  Halifax 
or  Montreal  and  Vancouver  and  (3)  the  duplicated  Pacific  Cable 

'■  Variety  of  routes  and  variety  of  strings  "  should  be  our  maxim 
(for  security)  in  this  nuittcr  of  Inter- Imperial  communication,  and 
another  greatly  needed  connection  is  a  cable  between  Barbados  and 
Bathurst.  Had  such  a  line  existed  during  the  war  it  would  have 
relieved  the  ordinary  "  Eastern  "  rotite  of  a  great  deal  of  its  con- 
gestion. A  further  cable  between  Bathurst  and  Gibraltar  woidd 
also  servo  to  complete  a  fresh  ""  All  British  "  link  with  the  Cajx". 

The  eventual  realisation  of  these  connections — together  with 
the  active  development  of  wireless  links — would  do  much  for  im- 
provii\g  the  political  and  trade  relations  of  the  Empin?.  No  effort 
should,  indeed,  be  spared  to  advance  by  telegraphic  comiection 

*  Apart  from  ordinary  peace-tune  trade  considerations,  too  great  stress 
can  scarcely  be  laid  on  the  national  importance  of  cable  control  preceed- 
ing,  as  well  as  during,  warfare. 

t  London  Chamber  of  Commerce  Tract,  November  11,  1911. 

j  As  a  matter  of  fact,  such  a  misunderstanding  verj'  nearly  did  arise 
over  the  cotton  contraband  controversy. 
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towaixls  that  elimination  of  time  and  space  such  as  tends  more  than 
anything  else  to  promote  the  family  feeling  and  the  family  fortunes 
of  our  great  British  Commonwealth. 

Ameuucan  AcnvTTY. 
Whilst  we  have  talked  of  "'  All  British  "  cables  for  many  years, 
our  American  cousins  have,  of  late,  shown  a  strong  inclmation  not 
only  to  talk  ''  All  America  "  but  to  establish  links  going  by  that 
name.*  Their  ultimate  aim  is  apparently  to  embrace  the  whole  of 
the  North,  Central  and  South  American  Continent — telegraphically 
speaking — with  a  view  to  vast  development  in  American  trade 
generally  as  well  as  for  fostering  friendly  relations  between  the 
republics  litre  involved.  The  United  StatesJGoverivnient  has  lately 
taken  active  intei-est  in  this  matter, _^and  is  evidently  fully  alive  to 
the  strategic^and  commercial  importance  of  American  owned  and 
American  controlled  cables  nm  on  a  low  rate  basis. 

British  Imterial^Likks. 

If,"then,  we  are  not  only  to^keep  pace  with  the  tendency  of  the 
age,  but  also  to  meet  our  greatest  of  all  needs — a  vast  increase  in 
production — it  clearly  behoves  us,  as  a_^country,  to^do  all  that  is 
reasonably  possible  towards  developing  Inter-Imjierial  telegraphic 
communication  on  a  broad  and  economic  basis,  and  in  general 
national  interests — not  merely  for  overcoming  the  existing  telegraphic 
congestion,  but  quite  equaUy  for  high  political,  defence  and  trade 
reasons. 

Subventions. 

As  previously  indicated,  none  of  the  proposed  lines  could  be 
proceeded  with  at  present,  if  only  owmg  to  the  number  of  existing 
cables  that  now  need  repair;  but  as  it  took  many  years' j activity 
to  secure  eventual  realisation  of  the  "  AU  British  "  Pacific  Cable, 
it  is  clearly  desirable  to  speak  in  advance  if  one  wants  to  get  any- 
thing done — and  to  do  so  on  every  possible  occasion. 

In  addition  to  the  labour  and  cost  of  material  difficulties,  tliere 
is  also  a  marked  shortage  of  telegraph  ships  ;  and  as  this  is  due 
to  contractor-owned  vessels  beiiig  lost  in  carrying  out  the  nation's 
war  needs,  it  would  seem  that  the  Government  might  suitably 
come  to  the  rescue  with  some  CJerman  prize  ships  or  else  in  the  form 
of  a  subsidy  to  submarine  cable  contractors. 

Wireless  Telegraphy. 

A  word  no.v  in  reference  to  "  Wireless." 

There  is  to- day  little  to  choose  between  the  working  speed  obtain- 
able through  a  cable  and  that,  under  the  same  conditions,  by  "  wire- 
less "  of  a  correspondingly  up-to-date  character.  Even  now,  how- 
ever, the  cabL-  apjx^ars,  for  one  reason  or  another,  to  be  most  favoured 
for  extended  commercial  purposes.f 

But  so  far  reaching  and  important  have  been  the  technical  develop- 
ments of  this  ("wireless")  method  of  communication^  since  hos- 
tilities commenced  that  it  behoves  us  to  endeavour  to  turn  it  to 
something  like  the  same  account  between  distant  lands  as  has  already 
been  done  for  marine  purposes. 

The  author  would  like  to  see  (1)  the  All  British^Wireless^Cham 
put  into  effect  without  much  further  delay,  (2)  every  Inter-Imijerial 
cable  connection  supplemented  by  "  wireless,"  and  (3)  a  highly- 
developed  wireless  news  service  established  for  the  prompt  and 
synchronous  flissemination  of  news  betwixt  all  branches  of  tlie 
Empire,  this  being  a  field  for  which  "  wireless  "  is  esjjeeially  well 
adapted. 

It  has  to  be  remembered  that  "  wireless  "  car.  in  some  instances 
be  satisfactorily  us  d  and  maintained  where  the  same  does  not  apply 
with  a  cable.  Moreover,  wireless  stations  can  often  be  more  speedily 
established  than  a  cable  could  be  made  and  laid. 


*  The  very  first  cal)le  exputlition,  of  which  the  autlior  was  a  member 
(in  1882-3),  had  for  its  object  tlie  laying  of  cables  which  connected  up 
the  North  and  South  American  Republics,  and  this  systcjn  of  cables 
was  subsequently  termed  the  "AU  America"  cable  system.  Our 
American  cousins  continue,  so  far,  to  allow  us  to  niaUc  and  lay  their  cables. 

t  Cable  working  methods  have  throughout  been  developing,  though 
not  much  heard  of  outside.  The  Brown  drum  relay,  the  Muirhead  gold 
wire  relay  and  the  Heurtley  and  Dixon  magnifiers  have  all  done  much  to 
increase  the  efficiency  of  the  caljle  within  the  last  ITi  years.  More  recent 
inventions  arc  the  water  jet  relay  or  "magnifier,"  due  to  Mr.  Axel 
Orling,  and  the  rectifying  relay  of  Mr.  E.  Raymond-Barker,  partly 
associated  with  the  researches  in  invoi-se  currents  of  the  late  Mr.  John 
Gott.  These  are  likely  to  achieve  at  least  equally  good  results.  Then, 
again,  Dr.  H.  W.  Malcolm  has,.of  late  years,  devcloi)ed  an  entinOy  new 
theory  of  submarine  Vdegraphy,  which  points  to  the  attainment  of  far 
higher  working  speeds. 

J  Special  mention  may  be  made  of  the  thenuionic  oscillation  valve, 
larg-ly  originating  from  the  work  of  Dr.  J.  A.  Fleming,  F.R.S.,  as  scientific 
adviser  to  the  Marconi  Company,  in  addition  to  that  of  Dr.  Lee  de 
Forest. 


Message  Rationing. 

Owing,  however,  to  the  vastly  mcreased  call  for  Inter-Imperial 
communication  that  may  reasonably  be  expected,  it  is  conceivable 
that  the  increased  facilities  by  cable  and  wireless  might  yet  not  be 
sufficient  to  eojje  with  requirements. 

For  this  reason,  as  well  as  on  general  utilisation  grounds,  the 
author  esi^ecially  advocates  the  application  of  a  system  of  message 
rationing,  by  means  of  which  each  word  in  a  message  is  turned  to  the 
fullest  possible  account — if  possible,  of  a  more  scientific  and  efficient 
order  than  any  existing  code._  If  Government  offices  were  to  give 
heed  to  this  suggestion,  theyjcould,  without  textual  alteration, 
r  duce  the  length  of  their  service  messages  by  at  least  50  per  cent. 

(Ciphers  and  codes  generally  are,  of  courae,  to  a  qonsiderabls 
extent  employed  for  the  purposes  of  tecrecy  ;  but  their  adoption 
for  economic  purposes  is  now  recognised  to  be  far  greater — not  only 
economic  to  the  user,  but  also  in  the  sense  of  overcoming  congestion 
on  the  line. 

Tariff. 

We  now  come  to  that  disagreeable  subject  "(Tariff  "  !  The  author  ' 
has  always  argued  that  a  great  national  and  Imperial  benefit  would 
be  conferred — largely  in  the  interests  of  trade — if  a  really  low  flat 
rate,  common  to  the  whole  Empire,  came  into  force  on  any  All  Red 
cable  and  wireless  system.  This  would  surely  be  recognised  as  a 
legitimate  form  of  preference  in  the  interests  of  Inter-Imperial  com- 
merce, and  as  helping  towards  a  still  closer  undeistanding  and  union 
between  the  various  sections  of  the  Empire. 

A  sort  of  Inter- Allies  Customs  Union  might  also  be  applied  for  the 
purposes  of  telegraphic  rates,  as  an  intermediate  preference  with  i 

those  who  have  fought  with  us  over  the  war. 

But  it  must  not  be  forgotten  that  an  essential  accompaniment  to 
a  low  telegraph  tariff  is  many  more  communicating  strings  ;  other- 
•  wise,  the  congested  condition  would  only  become  worse  congested. 
On  the  other  hand,  it  is  also  only  by  great  developments — of  one 
sort  and  another — in  our  means  of  communication  that  an  increased, 
as  well  as  cheaper,  telegraphic  output  can  be  secured. 

The  .Press  Aspect. 
With  the  prevaOmg  high  rates,  accompanied  by  the  still  existing 
congestion,  it  is  impossible  for  the  Press  of  the  Empire  to  do  a  tithe 
of  what  it  might  do  in  the  service  of  the  nation  and  Empire,  either 
in  a  political  or  trade  sense.  At  present,  the  newspapers  have  to  do 
all  their  condensing  at  the  transmitting  end,  resultmg  very  often  in 
unfortunate  misunderstandings  of  a  jhighly  important  natuie — 
political  and  othei-wise.  All  condensing  should,  of  course,  if  possible, 
be  done  by  the  newspaper  on  its  reception,  in  accordance  with 
individual  requirements. 

Existing  Organisation. 

By  far  the  greater  proportion  of  the  cable  doing  service  at  the 
bottom  of  the  sea  is  the  result  of  British  private  enterprise,  to  whom 
much  credit  is  due  for  the^excellence  of  the  service  provided. 

The  projectors  of  the  original  lines  stood  in  the  position  of 
commercial  pioneers,  and  their  successors  have  upheld  a  great  tra- 
dition. It  remains  to  be  said  that  the  companies  concemetl  have, 
quite  rightly,  already  benefited  by  rich  returns,  besides  obtaining 
handsome  subsidies  from  tlie  State.* 

On  the  other  hand,  those  acting  on  behalf  of  the  State  appear  to 
have  greatly  lacked  in  securing  an  adequate  return  in  the  nation's 
interests  when  drawing  up  agreements  with  the  companies.  So  far, 
landing  rights  seem  to  be  the  only  ordinary  lever  for  negotiation 
and  but  little  advantage  has  been  taken  even  of  this  lever  on  behalf 
of  the  country.  Moreover,  it  is  fairly  clear  that  an  altogether 
insufficiently  wide  Imperial  view  of  telegraphic  commimication  has, 
as  yet,  been  taken  by  the  responsible  Government  officials.  It  is, 
indeed,  a  question  whether,  for  instance,  successive  Postmasters- 
General  have  not  been  too  closely  confining  their  ambitions  to 
questions  of  departmental  prottt  and  loss,  instead  of  making  a  wide 
and  deep  study  of  the  national  service  that  can  be  rendered  by  the 
Post  Office  in  the  matter  of  commerce,  trade,  &c. 
{To  be  concluded.) 

*  Over  the  war,  too,  these  corporations  have — unlike  the  railway 
comimnies — been  very  considerable  profiteers,  and,  that  being  so,  an 
actual  reduction  in  the  rates  to  meet  war  conditions  might  have  been 
expected.  This,  however,  would  certainly  have  brought  about  a  still 
greater  traffic  congestion.  In  any  case,  normally  speaking,  our  railwaj 
companies — probably  thanks  to  competition  very  largcly^ — have  always 
evinced  more  cntcrj)risc  in  various  senses,  though  far  less  favourably 
situated  than  the  said  (British)  cable  working  companies.  On  the  other 
hand,  what  is  known  as  the  "All  America  "  cable  system,  though  fui 
the  most  part  constituting  a  monopoly,  made  large  reductions  in  tli(  ii 
tariff  early  in  the  war — partlyalso  with  a  viewtothcsubsequentdevclop 
ment  of  trade. 
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The  Wave-lengths  Radiated  from  Oscillating 

Valve  Circuits. 

By    S.    K.    HUMBY,    M.A.,    and   B.  F.   J.    SCHONLANl).    B.A. 


The  research  described  below  was  carried  out  during  the 
winter  of  1917-1918.  Circumstances  prevented  any  resump- 
tion of  the  inquiry,  and  the  publication  of  the  results  obtained 
imtil  the  jaresent  time.  While  some  of  the  points  brought  out 
have  more  recently  been  demonstrated  in  publications  by 
various  authors,  it  is  hoped  that  the  following  account  is  still 
not  without  value. 

Four  problems  were  studied  : 

(1)  What  relation  do  the  wave-lengths  radiated  from  a 
simple  oscillating  valve  circuit  (Fig.  1)  bear  to  the  separate 
wave-lengths  of  the  grid  and  plate  circuits  ? 

(2)  What  is  the  nature  of  the  oscillation,  and  what  are  its 
determining  conditions  when  in  such  a  circuit  the  "  reactance  " 
is  reversed  ? 

(3)  What  is  the  phase  relation  between  currents  and  potential 
differences  in  grid  and  plate  circuits  ? 

(4)  How  is  case  (1)  affected 'when  an  aerial  and  earth  are 
attached,  either  directly  to  grid  or  plate  coil  or  with  a  loading 
inductance  in  series  with  the  aerial  ?  The  latter  is  sometimes 
termed  the  "  Anode"^Tap  "^connection  in  contintioiis'^wave 
transmission. 

It  was  felt  that  the  above  points  liad  important  ])ractical 
applications. 


a  circuit  as  in  Pig.  1 .  Search  with  a  special  test  coil  in  either 
the  grid  or  the  plate  circuit  failed  to  show  the  existence  of  any 
form  of  oscillation  other  than  that  giving  the  above  single 
wave-length,  and  certain  of  its  harmonics.  On  reversing  the 
reactance,  however,  the  wave-length  radiated  altered  con- 
siderably. 

Considering  case  (1)  above,  the  normal  connection  of  the 
coils  is  such  that  a  rise  of  plate  current  -nnll  induce  into  the 
grid  coil  a  current  which  would  tend  to  make  the  grid  potential 
positive  with  reference  to  the  filament.  K  in  this  case  is 
negative.  In  case  (2),  when  the  reactance  is  "  reversed  "  K 
is  positive. 

On  setting  the  valve  to  generate  oscillations  in  the  circuit 
shown  in  Fig.  1  it  was  found  that : — 

For  case  (I),  K  negative,  the  wave-length  radiated  is  ).,  the 
longer  of  the  two  given  by  equation  A  above. 

For  mse  (2),  A'  positive,  the  wave-length  radiated  is  ).',  the 
shorter  of  the  two  given  by  equation  (A). 

In  case  (1)  no  trace  of  wave-length  X'  could  be  found. 

In  case  (2)  no  trace  of  wave-length  h 

Some  experirnental  results  are  attached  : — 


(A) 


(1)  and  (2).  Two  coupled  circuits  Ciii(Ai),  CJ^^il.^)  should, 
when  oscillatory  currents  are  set  up  in  one  of  them,  give  r>se  to 
two  frequencies  of  oscillation  such  that,  if  A  and  Aj  are  the 
corresponding  wave-lengths, 

(See  Eccles,  Handbook  of  oijT,  page  91.) 

In  Fig.  1    Ai=60V^(Ci+C') 
/l,=60\ '^^(Ca-f-C''), 
where  C"  represents  the  self  capacity  of  coil  L■^,  together  with 
capacity  of  leads,  plate  of  valve,  &c.,  and  similarly  for  C" . 

Experiment  showed  that  C  and  C"  could  be  ignored  provided 
Tj  and  (\  were  not  less  than  0-0003  microfarad. 

L■^  and  L^  were  foiuid 

(ff)  by  calculation  based  on  the  dimensions  of  the  coils  ; 

(6)  by  measuring  the  wave-lengths  obtained  with  known 
capacities. 

A'  was  then  measure^  for  a  number  of  positi(.>ns  of  the^two 
coils. 

It  was  thus  possible  to  calculate  I  and  /'.  When  the 
valve  was  generating  oscillations  the  radiated  wave-lengths 
were  measured  by  means  of  a  separate  and  specially  calibrated 
valve  wave-meter  which  was  capable  of  reading  wave-lengths 
correct  to  within  five  or  ten  metres. 

The  calculation  of  A  and  I'  can  be  confirmed,  or  even  dis- 
pensed with,  by  simply  disconnecting  the  filament  battery  in 
Fig.  1,  and  putting  a  shinitcd  buzzer  across  the  grid  and 
filament.  The  wave-lengths  I  and  A'  could  be  measured 
directly  in  this  way  on  the  wave-meter  described. 

A  preliminary  investigation  showed,  as  is  well  known,  tliat 
only  one  wave-length,  with  its  harmonics,  is  radiated  from  such 
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With  reference  to  the  conditions  governing  oscillation  with 
reactance  "  reversed,"  these  are  similar  to  those  determining 
the  normal  case  (1)  viz.  :  degree  of  coupling  and  closeness  of 
tuning  between  A  grid  and  A  plate.  For  given  values  of  the 
latter,  howeve"r,  the  coupling  must  be  tighter  than  for  the 
nox-mal  case,  or  with  a  given  degree  of  coupling  A,  and  Ao  must 
be  nearer  together,  if  oscillation  is  to  take  place.  In  the 
ordinary  case  (1)  of  oscillation,  the  radiated  wave-lengt.h  is 
always  "greater  than  the  greater  of  the  two  circ-uit  wave-lengths 
Ai  and  A,.  .         .   , 

In  case  (2)  it  is  always  less  than  the  smaller  of  /j  and  A.,. 
Moreover.'the  nearer  A,"  and  A.^  are  together,  the  further  will 
these  radiated  wave-lengths  be  from  Aj  and  Aj  respectively. 
These  statements  are  obvioiis  from  the  numerical  restilts  given 
above,  and  can  easily  be  .shown  from  equation  (A).  The 
change  of  wave-length  with  coupling  in  the  two  cases  is  of 
practical  vahie  in  assembling  valve  circuits.  Thg  result* 
given  above  hold  also  for  circuits  where  Cy  or  C^=0,  as 
investigated  by  Vallauri  and  others. 

(3)  A  detailed  theoretical  examination  of  these  results  is 
not  attem]ited,  although  we  were  led  to  the  conclusion  that  the 
phase  difference  between  the  oscillatory  currents  in  the  grid 
and  plate  circuits  can  be  either  0°  or  180°,  but  cannot  have 
values  differing  sensibly  from  these. 

The  two  are  in  phase"  in  tlie  usual  case  and  in  opposite  phases 
wlien  the~reactance  is  reversed.  An  interesting  analogA- 
published  in  The  Electrician  for  July  28th,  1917,  may  help. 
A  system  of  masses  /.j,  L^,  and  sprii\gs  L\  ('.,  has  four  methods 
of  vibration  {see  Fig.  2). 

(1)  /.jOj  oscillating  alone.  ^ 

(2)  L.,C^  oscillating  alone. 

(3)  .\"  slow  (long  wave-length),  oscillation  in  which  the 
nwtion  of  the  two' masses  is  in  phase.  This  corresponds  to 
A  negative.  ^ 

(4)  A  more  rapid  oscillation  in  which  the  two  masses  are 

^Yliose  wm-  not  eak-iilntetl.  h\\\  found  by  the  Inizzer  method  descrfbed 

above,     t  No  osoillatiou. 
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at  a  given  instant  mo\'ing  in  opposite  directions  (180°  out  of 
phase).     This  corresponds  to  K  positive. 

Onlv  one  wave-length  (with  its  harmonics)  can  be  detected. 
It  would  appear,  therefore,  that  the  action  of  tlie  valve  prevents 
anv  phase  change  once  the  oscillation  has  commenced,  except 
in  special  cases,  which  are  considered  later. 

(4)  («)  ^Vhen  an  aerial  and  earth  were  connected  to  the  plate 
and  filament  the  circuits  behaved  as  it  the  aerial  and  earth 
were  an  additional  capacity  placed  across  the  plate  inductance 


this  vahie  the  oscillation  became  unstable  and  suddenly 
dropjjod  till  0-07  ampere  only  was  shown  in  the  anmieter. 

AVhen  the  condenser  value  was  sU)wly  decreased  the  aerial 
current  kept  low  until  the  critical  value  was  reached  and  then 
suddenly  rose  to  the  larger  value. 

The  wave-lengths  sent  out  were  measured  with  especial  care 
in  each  case. 

Valve  oscillating  freely  :   coupling  A' =0-5. 

/.=2,050  very  strong. 

Other  wave-lengths,  1,030  (strong),  690  (strong),  .510  (weak). 

Valve  giving  onlv  0-07  ampere  : — 

;=1,070  strong.'2,150  (weak),  530  (strong). 

The  value  of  the^long  wave-length  was  then  measured'as  C 


Fio.  2. 

Two  wave-lengths  could  be  detected,  when  the  circuits  were 
buzzed  ;  the  upper  one  was  radiated  with  the  ordinary  con- 
nection and  the  lower  one  when  the  reactance  was  reversed, 
e.g. :— 
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It  is  clear  that  the  attachment  of  aerial  and  earth  does  not 
invalidate  the  reasoning  given. 

(4)  (h)  In  order  to  make  the  circuits  used  capable  of  rapid 
adjustment  a  ''  dummv  aerial  "Lcondenser  was  first  emploved 
(Fig.  3). 

The  aerial-plate  circuit  (Fig.  4),  is  an  auto-coupled  circuit, 
and  has  by  itself  two  wave-lengths  which  can  be  measured  b> 


buzzing  either  acro.ss  C',  or  acro.ss  C".  The  coupling  between 
these  circuits  will  be  tight  or  loose,  according  to  the  ratio  of 
L,  to  L-^-\-L'. 

In  one  case  these  wave-lengths  were  1,980  metres  and  690 
metres.  When  the  grid  circuit  (wave-length  alone  1,190 
metres)  was  coupled  as  in  Fig.  3  above,  three  main  wave- 
lengths were  shown  by  the  buzzer. 

2,050         ...         1,070         ...         610  (faint). 

When  the  coupling  was  lessened  from  A' =0-5  to  A=0-23, 
the  upper  one  fell  to  1,970  and  the  middle  one  rose  to  1,150, 
showing  that  they  obeyed  the  i-ule  given  (see  equation  (A)). 
The  value  of  the  condenser  C  had  been  varied  until  a  typical 
case  of  the  peculiar  behaviour  associated  with  the  use  of  the 
'■  anode  tap  ''  in  transmi.ssion  was  found. 

When  C'  was  le.«s  than  0-0007  nifd.  the  valve  gave  a  large 
jfcmmeter  reading  (0-25  ampere).     On  increasing  €'  beyond 
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was  very  slowly  increased,  and  it  was  foiuid  that  very  strong 
signals  could  be  obtained  until  A  was  very  near  2,150 
(C'=0-00077  mfd.),  when  the  oscillation  suddenly  changed. 

For  aU  values  of  G'  above  0-0007,  however,  the  oscillation 
was  unstable  and  was  not  given  when  the  key  was  repeatedly 
tapped. 

Similar  results  were  obtained  when  aerial  and  earth  were 
used  in  place  of  the  condenser  C. 

In  this  case  the  wave-lengths  X  and  /'  given  when  the 
circuits  were  "  buzzed,"  were  :   1,260  metres  and  690  metres. 

With  the  aerial  current  large  the  wave-length  radiated  was 
1,300  metres  with  a  weak  harmonic  at  6.50  metres.  The 
coupling  was  then  loosened  very  slightly  and  the  aerial  current 
fell  sharply.  A  complete  change  of  wave-length  was  observed 
and  now  the  strong  wave-length  was  690  metres  with  a  weak 
harmonic  at  1,360  metres. 

Similarly,  in  a  large  number  of  such  cases  it  appears  that 
the  sudden  change  of  wave-length,  which  often  accompanies 


the  use  of  the  "  anode  tap  '"  connection  on  a  continuous  wave 
transmitter,  is  due  to  the  fact  that  when  the  plate  is  connected 
part  of  the  wayMown  the  aerial  timing  inductance,  two  auto- 
coupled  circuits  are  produced.  When  the  circuit  in  Fig.  3  is 
buzzed  it  shows  two  resultant  wave-lengths.  The  valve  when 
fitted  up  in  the  circuit  of  Fig.  3,  will  radiate  a  wave-length 
greater  than  the  upper  of  these,  if  K  is  negative  and  vice- 
versa  for  K  positive.  If  these  two  wave-lengths  X  and  7!  are 
harmonics,  e.g.,  1,360  and  690,  or  2,150  and  1,070  above,  the 
wave-length  may  drop  suddenly  t<>  the  lower  one  and  the  valve 
be  oscillating  as  in  case  (5),  though  the  reactance  is  not  actually 
reversed. 

The  experiments  described  in  this  connection  were  made 
with  aerials  whose  natural  wave-length  was  small  compared 
with  those  radiated.  It  appears  unlikely  that  "  anode-tap  " 
anomalies  will  be  found  with  longer  aerials. 
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Wireless  in  the  Royal  Flying  Corps  During 

the  War.* 


By   Major   T.   VINCENT    S:>IITH.    M.C,    M.I.E.K.,    15. A. F. 


In  the  light  of  modem  achievements,  it  is  not  easy  to  realise 
how  profound  was  our  ignorance  on  the  subject  of  aircraft  wireless 
in  August  1014. 

It  is  only  by  realising  the  insignificant  amount  of  data  existing 
at  the  outbreak  of  war  that  the  details  of  the  development  of  air- 
craft wireless  assume  a  correct  perspective. 

It  was  obvious  that  obsen-ing  for  the  Artillery  was  one  of  the 
most  important  services  that  the  Flying  Corps  could  render,  and 
for  this  purpose  efficient  communication  was  of  primary  importance. 
Only  one  machine  of  those  which  went  with  the  original  Expedi- 
tionary Force  was  fitted  with  wireless,  and  though  a  few  had  been 
added  by  the  time  I  went  to  France  in  February,  191.5,  I  found  a 
rather  cumbersome  signalling  lamp  the  most  popular  means  of 
communication  between  air  and  ground. 

The  earliest  form  of  spark  transmitter  we  used  was  of  the  simplest 
possible  kind,  using  an  accumulator  battery  and  closed  oscillating 
circuit,  the  inductance  of  which  was  common  to  closed  and  radiating 
circuit  in  the  form  of  the  well-known  auto  transformer.  A  wandering 
plug  enabled  the  closed  circuit  to  be  tuned  to  the  aerial,  or  the 
aerial  could  be  brought  into  resonance  with  the  closed  circuit  by 
lengthening  or  shortening. 

There  was  another  somewhat  similar  set  made  by  Leslie  Miller, 
but  having  an  inductive  coupling,  another  squadron  was  using  a 
French  engine-driven  set,  having  the  auto  transfomier  coupling 
and  a  multiple  rotary  spark  gap. 

The  power  and  weight  of  these  three  sets  were  respectively, 
40  watts,  .50  lb.  ;    100  watts,  65  lb.  ;   and  1.50  watts,  78  lb. 

The  ground  receiving  arrangements  consisted  of  an  8-section 
30-ft.  tubular  steel  mast,  a  1.50-ft.  silicon  bronze  wire  aerial,  a 
rather  imwieldy  tuner,  and  two  kinds  of  crystal  detectors,  also 
two  pairs  of  Brown's  high  resistance  phones.  Two  copper  gauze 
mats  as  counter-capacity  completed  the  outfit.  The  tuner  was 
eventually  replaced  by  a  good  and  efficient  instrument. 

A  few  days  after  my  arrival  I  was  appointed  wireless  officer  to 
No.  3  Squadron  of  the  1st  Wing,  which  comprised  in  addition  Nos.  2 
and  16  Squadrons.  Each  squadron  consisted  of  12  machines  divided 
up  into  tliree  flights  of  four  machines,  of  vihich  one  flight  was  wire- 
less, the  remaining  two  flights  worked  with  signal  lamps. 

There  was  considerable  rivalry  between  the  lamp  and  A\ireless 
as  a  means  of  signallmg,  but  the  latter  soon  made  the  lamp  method 
obsolete,  when  owing  to  the  success  of  the  wireless  flights,  all 
machines  in  No.  3  Squadron  were  ordered  to  be  fitted.  The  more 
the  use  of  wireless  extended  the  greater  were  the  difficulties  that 
arose,  but  in  spite  of  annoying  failures  it  was  justifying  itself, 
inasmuch  as  it  would  have  been  impossible  to  get  through  anything 
like  the  amount  of  work  by  other  means. 

One  realised  that  the  whole  future  of  the  application  of  wireless 
on  a  large  scale  in  the  Air  Force  in  war  depended  upon  the  successful 
solution  of  the  new  problems  which  were  constantly  presenting 
themselves. 

To  do  this  demanded  the  fullest  possible  knowledge  of  the  nature 
of  the  work,  the  conditions  luider  which  it  had  to  be  carried  out, 
the  personnel  who  did  it,  and  finally  investigation  into  the  causes 
of  failures  with  a  view  to  their  elimination. 

These  were  done  as  far  as  possible,  and  by  spending  two  days 
with  each  squadron,  flyuig,  keejiing  their  machines  in  worldng  order, 
and  visiting  the  ground  stations  with  the  gims. 

My  front,  which  corresponded  to  that  of  the  1st  Army,  extended 
from  Armentieres  to  Mazingarbe,  about  25  miles,  and  contained 
about  30-40  batteries.  It  was  by  far  the  most  active  piece  of  line 
and  embraced  the  three  most  important  operations  of  1915,  namely, 
the  battles  of  Neiive  Chapelle  in  March,  Festubert  in  May  and 
Loos  in  September. 

The  first  battle  in  which  wireless  became  a  serious  factor  was 
that  of  Festubert.  Our  preparations  for  this  battle  consisted  of 
observing  for  the  artillei-y  M'hilst  they  registered  their  guns  on 
the  trenches  and  important  points  within  the  enemy's  lines.  It  is 
also  memorable  as  being  the  first  occasion  upon  which  machines 
were  specially  detailed  to  observe  the  battle  and  to  report  progress 
by  wireless.  This  work  was  done  by  No.  16  Squadron  under  Major 
Holt,  and  four  of  their  machines  fitted  with  Leslie  Miller  trans- 
mitters kept  watch  successfully  all  day  over  the  battle. 

As  the  attack  did  not  develo])  there  was  nothing  much  to  report, 
but  the  wireless  worked  quite  successfully  and  the  machines  re- 
mained in  touch  with  their  stations  throughout  the  operations. 

*  Paper  read^bef  ore  the^British  Association  at  Bournemouth. 


Foundations  were  thus  laid  which  resulted  in  the  development 
of  that  very  important  branch  of  aerial  activity  known  as  the 
close  contact  patrol  for  the  purpose  of  reTwrting  infantry  move- 
ments 

Another  squadron.  No.  10,  had  now"  been  added  to  the  wing, 
and  apart  from  ordinarv-  troubles,'  jamming'or  mutual  interference 
steadily  increased,  but  the  experience  gained  bj'  this  time  enabled 
one  to  begin  r.^form  and  organisation  in  real  earnest,  and  the  first 
thing  done  was  to  standardise  the  apparatus. 

Both  for  its  light  weight  and  simplicity  I  chose  the  No.  1  trans- 
mitter and  found  immediate  relief  from  jamming  owing  to  the 
smaller  power  used  by  it.  The  effect  of  eliminating  powerful 
signals  was  very  marked  and  the  simplification  through  having  only 
one  khid  of  transmitter  materially  added  to  reliability.'  So  much 
was  this  the  case  that  all  machines  in~the  wing,  amounting  to  48 
in  all  were  ordered  to  be  fitted. 
'    I  redistributed  the  wave-lengths  on  the  following  plan  :  — 

The  three  flights  of  the  most  northerly  squadron  were  given 
100  m.,  180  m.  and  260  m.,  the  next  squadron  was  given  140  m.  to 
220  m.  and  300  m.,  and  so  on  alternately  down  the  line.  The 
beneficial  eflect  of  this  change'^was  sufficient  to  meet  the  large 
increase  in  machines. 

The  transmitter  was  now  taken  in  hand  and  a  lot  of  useless 
connections  removed,  and  the  radiating  circuit  altered  by  dis- 
connecting the  aerial  from  the  top  of  the  inductance  and  attaching 
it  to  a  wandering  plug,  thus  enabling  the  aerial  to  be  loosely  or 
tightly  coupled  as  required.  The  component  parts  were  assembled 
in  a  neat  gas-tight  box  and  the  inductance  calibrated  in  wave 
lengths,  thus  reducing  the  weight  of  the  whole  set  to  26  lb.  including 
all  fittings,  and  its  bulk  by  one  half.  A  further  addition  of  24 
machines  was  made  to  our  wing  These  naturally  brought  more 
trouble  in  their  wake,  as  we  now  had  72  machines  fitted 

To  relieve  the  somewhat  severe  pressure  I  received  permission  to 
recommend  four  of  my  most  suitable  operators  for  commissions  to 
take  charge  of  their  respective  squadrons.  This  resulted  in  con- 
siderable diminution  of  failures,  but  the  jamming  trouble  was  again 
to  the  fore. 

In  reviewing  the  situation,  and  m  the  light  of  past  experience,  I 
determined  to  try  the  effect  of  reducing  still  more  the  power  of  the 
No.  1  transmitter,  which  was  done  -n-ith  almost  startling  results. 

The  battery  was  cut  down  to  three  cells  and  the  adjustment  of 
the  spark  gap  and  primary  make  and  break  v?ry  carefully  attended 
to,  with  the  r=sult  that  the  rasping  guttural  splutter  gave  place  to  a 
pleasing  flute-like  note.  The  eflect  was  truly  magical  and  gratifying, 
as  not  only  were  the  operators  delighted  at  the  change  but  jamming 
lost  many  of  its  terrors.  In  addition  to  which,  owing  to  the  power 
being  reduced  to  20  watts,  the  trembler  and  spark  gap  remained 
clean  and  in  adjustment  for  a  longer  time  and  the  weight  of  the 
battery  was  also  reduced. 

It  was  found  that  the  trembler  could  be  made  to  vary  its  note 
within  small  limits  by  careful  adjustment.  This  was  of  great 
assistance  to  the  operators,  and  the  soundness  of  these  principles 
in  the  prevention  of  jamming  was  amply  proved  later  on,  when 
their  development  enabled  the  number  of  machines  capable  of 
working  witho\it  mutual  interference  to  be  greatly  increased. 

Evidence  of  the  success  of  our  work  was  sho\ni  vmmislakably 
by  the  attempt  on  the  part  of  the  enemy  to  jam  us,  a  sure  si,gi\  of 
their  technical  inferiority,  more  particularly  as  they  entii-ely  failed 
in  their  object. 

About  this  time  another  very  important  detail  was  added  to  our 
organisation  in  the  establishment  of  a  squadron  wireless  control 
station,  situated  between  the  guns  and  the  squadron.  It  was  con- 
nected to  s(puidron  and  batteries  by  teIe])hone  and  its  prime  dnty 
was  to  listsu  to  the  machines  working  with  their  batteries  and  to 
take  down  a.'i  nnich  as  po.ssible. 

These  records  formed  an  invaluable  means  of  locating  causes  of 
failure,  as  the  assertion  on  the  part  of  the  yilot  that  he  had  sent  a 
certain  signal,  of  the  operator  at  the  battery  that  signals  were 
weak  and  unreadable,  received  from  the  control  station  definite 
proof  of  their  truth  or  othcnvise.  Another  duly  was  to  lay  out  a 
signal  on  the  grovmd  indicating  to  a  machine  on  its  way  from  the 
squadron  to»tiie  lines,  the  quality  of  its  signals.  By  this  means  a 
fruitless  journey  was"saved  to  a  machine  whose^apparatus'jwas  not 
functionuig  properly. 

■^Owing-to  its'"situation,TtbeTcontrol'''station~was  naturally'  freer 
from  jamming  than  a  battery  station  ; 'consequently  it  was  possible 
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owir>g  to  their  being  connected  by  tele])lione  to  accept  signals  from 
a  machine  and  phone  them  to  a  battery  that  was  for  some  reason 
not  getting  its  signals.  The  first  of  these  stations  was  started  at 
\'ielle  Ohapelle  in  May  1915,  thougli  its  full  uses  were  not  dcvelojied 
until  later  on. 

In  July  the  first  introduction  of  the  thennionic  valve  took  place, 
and  one  was  brought  out  to  demonstrate  its  powers  of  amplification. 
It  was  a  Round  valve,  of  the  soft  tyjie  associated  with  the  Round 
magnifying  circuit,  and  was  verv-  delicate  in  action,  requiring  con- 
siderable training  on  the  part  of  the  operator  ;  biit  it  obviously 
possessed  great  possibilities  and  1  reported  accordingly. 

Preparations  for  the  Loos  offensive  in  September  were  now  in  fiill 
swing,  and  registration  of  the  guns  was  the  order  of  the  day. 

Over  600  targets  were  registered  by  the  macliinos  of  the  ist  Wing 
during  the  week  preceding  the  offensive. 

The  battle  took  place  and  was  a  great  opportunity  for  proving 
the  use  of  wireless  on  a  large  scale,  and  it  emerged  triumphant.  In 
spite  of  there  being  about  20  machines  always  worldng  in  the  salient 
to  about  60  ground  stations  with  the  guns,  no  serious  failure  took 
place. 

Lord  French's  despatch  on  the  battle  said  : — "  The  R.F.C.  is 
becoming  more  and  more  an  indispensable  factor  in  combined 
operations.  In  co-operation  with  the  artillery  in  particular,  there 
has  been  continuous  improvement  both  in  the  methods  and  in  the 
technical  material  employed.  The  ingenuity  and  technical  skill 
displayed  by  the  officers  of  the  R.F.C.  in  effecting  this  improvement 
have  been  most  marked." 

The  war  now  settled  down  again  to  trench  warfare. 

About  this  time  another  small  but  effective  improvement  was 
made.  I  found  that  large  capacity  accumulators  were  conducive 
to  failures  owing  to  the  mechanics  forgetting  when  they  were  last 
charged  By  substituting  accumulators  of  sufficient  capacity  for 
only  one  spell,  they  had  of  necessity  to  be  recharged  after  everv' 
flight.  Not  only  did  this  eliminate  failures  due  to  exhausted 
accumulators,  but  the  weight  of  the  battery  was  reduced  by  25  per 
cent.,  and  the  whole  transmitting  set,  including'^all  fittings,  to 
18}  lb. 

Another  matter  arose  demanding  earnest  attention,  and  that 
was  danger  from  fire.  Obviously  the  close  association  of  the  electric 
spark  and  petrol  required  that  every  possible  precaution  should  be 
taken.  A  machine  may  crash  when  landing  or  by  engine  failure 
when  trying  to  get  off,  '  In  either  case  the  petrol  tank  invariably 
bursts,  to  the  imminent  danger  of  the  pilot  and  observer.  As  a 
switch  might  easily  be  moved  in  the  case  of  a  crash,  I  decided  that 
the  only  really  certain  remedy  was  a  complete  disconnection  of  the 
accumulators  from  the  wireless  apparatus  by  means  of  a  plug. 
This  fitting  was  made  compulsory  throughout  the  R.F.C,  and  orders 
issued  that  no  machine  was  to  leave  the  ground  or  land  again  with 
its  battery  connected. 

So  far  as  I  am  aware  no  'fire  caused  l)v  wireless  occurred  after 
this. 

In  February,  1916,  I  was  ordered  to  organise  the  wireless  repair 
section  of  Xo.  1  Ain-raft  Depot  at  St.  Omer.  One  of  the  most  im- 
portant things  undertaken  by  this  section  was  the  fitting  of  all  the 
machines  as  they  arrived  from  England  in  the  safest  and  most 
efficient  manner,  instead  of  leaving  it  to  squadrons  to  (^arry  out. 
When  it  is  remembered  that  only  20  watts  were  being  used  by  the 
transmitters,  the  greatest  care  had  to  be  taken  to  avoid  leakage 
by  conduction  and  induction. 

The  transmitter  and  its  battery  were  mounted  on  a  tray  which 
slid  into  a  little  cupboard  in  the  fuselage.  In  the  early  days  officers 
were  taught  to  adjust  and  time  in  the  air ;  but  experience  showed 
that  it  was  much  safer  and  better  to  leave  all  that  sort  of  thing  to  be 
done  by  the  trained  mechanics  on  the  ground.  '  The  whole  set  was 
entirely  overhauled  after  each  flight,  and  they  were  resiwnsible  that 
everj'thing  was  in  perfect  order  before  the  machine  left  the  ground. 
These  precautions  practically  ensured  the  apparatus  against,  break- 
down, and  it  was  only  natural  that  the  pilots'came  to' have  im])licit 
trust  in  the  reliability  of  their  wireless.  ''         '•■  IffH. 

The  confidence  of  the  pilots  was  a  very  important  fa(^tor  in  th(! 
success  ofVireless,  and  to  gain  thi.s~one  had  had  to  particijiate  in 
and  appreciate  as  far  as  possible  some  of  their  difficulties  and  dangers. 
This  knowledge  profoundly  modifies  the  design  of'any  apparatus  that 
(•an  be  used  in  war  successfully. 

"^To  call  upon  a  pilot  to  make  even  one  adjustment  may  easily  add 
20  per  cent,  to  the  failures,  and  it  was  found  by  exjxirience  to  be  far 
better  to  sa(;rificc  a  certain  amount  of  electrical  efficiency  and  to 
provide  a])paratus  which  was  able  to  do  the  work  required,  and  could 
be  used  by  as  many  thousands  of  j)ilots'a8  operations  in- all  theatres 
of  war  might  demand. 

I  feel  called  upon  to  make  these  remarks  in  defence  of'thc  No.  1 
transmitter,  and  in  answer  to  the  criticism  by  ivireless  engineers 


who  had  no  opportunity  of  appreciating  the  conditions  tmder  which 
this  work  was  carried  out  on  the  Western  Front. 

Rarly  this  year  Major  Prince  brought  out  a  valve  transmitter  with 
telephony  attachment  of  his  own  design.  This  was  successfully 
demonstrated  to  Lord  Kitchener,  who  was  visiting  France  at  the 
time.  He  was  able  to  hear  every  word  from  a  machine  flying 
40  miles  away,  and  was  much  impressed. 

I  mentioned  at  the  beginning  of  my  remarks  the  absence  of  data 
from  which  we  suffered,  and  an  interesting  fact  developed  in  ascer- 
taining the  correct  length  of  aerial  for  a  definite  length  of  wave. 

Whilst  this  relation  is  well  known  for  different  kinds  of  aerials  on 
tlie  ground,  1  found  the  ratio  in  the  air  differed  with  each  tyi>e  of 
maeliinc,  and  presumably  depended  upon  their  different  electrical 
capacities.  The  ratio  of  1  ft.  of  aerial  for  a  wave  of  1  metre  was  true 
only  within  small  limits,  and  after  about  150  ft.  of  aerial  for  a  150 
metre  wave  different  makes  of  machines  reijuired  anything  from 
240  ft.  to  .320  ft.  for  a  250  metre  wave. 

.\mongst  the  requirements  for  the  following  year  the  need  for  a 
KM1  miL>  transmitter  was  felt.  Major  Whiddington's  spark  trans- 
mitter having  proved  its  capability,  was  adapted  provisionally  until 
valves  were  sufficiently  developed  for  this  work,'"which'"oceurred  tlie 
f o1  lowing  year. 

Although  the  continual  increase  of  the  R.F.C.  showed  that  the 
general  principles  already  in  use  in  wireless  were  sound,  it  was  clear 
that  an  extension  of  the  range  of  notes,  as  distinct  from  wave-lengths, 
was  desirable.  Accordingly  the  wireless  r.^pair  section  set  to  work 
and  produced  a  simple  but  very  effective  little  device  which  was  easy 
to  fit  to  the  trembler  of  the  primary  of  the  transmitter.  By  a  simple 
adjustment  the  note  could  be  varied  over  a  range  of  about  six  whole 
tones,  thus  giving  a  very  great  variety.  Our  little  workshop  made 
them,  and  a  flight  in  every  squadron  on  the  whol6  front  was  fitted 
in  a  month  and  proved  a  great  success. 

I  was  appointed  officer  in  charge  of  [wireless  at  'R.F.C.  head- 
quarters in  March,  1916. 

It  became  necessary  to  turn  our  attention  seriously  to  the  reception 
of  signals  in  aeroplanes.  The  instruments  hitherto  sent  out  for  trial 
had  not  proved  satisfactory,  and  a  G.H.Q.  Intelligence  report  that 
the  enemy  was  using  such  a  device  put  our  little  wireless  section  on 
its^mettle.  With  the  assistance  of  Col.'Blandy,  of  wireless  H.Q. 
signals,  three  days  later  we  wore  able  to  give  a  demonstration  of  the 
reception  of  signals  from  a  standard  army  station  by  an  aeroplane 
at  20  miles  range.  We  used  three  valves  associated''with  fixed 
coupled  circuits  designed  for  one  wave-length  only.  This  made  for 
extreme  simplicity,  as  the  apparatus  only  roquired'tojbe  switched 
on  to  function  without  further  adjustment. 

The  whole  front  was  by  now  standardised  and  organised  on  the 
lines  which  had  been  found  so  successful  in  the  1st  Wing,  and  pre- 
parations for  the  Somme  offensive  were  put  in  hand. 

A  school  was  started  at  St.  Omer  to  train  operators  in  the  latest 
methods  and  codes.  This  included  an  important  development  of 
arrangements  for  a  moving  battle,  and  methods  for  putting  the  guns 
on  to  fleeting  targets. 

ir"-'^  part  of  H.Q.  moved  to  an  advanced  v^osition,  and  an  enormous 
concentration  of  all  forces  took  place.  As  the  time  for  the  attack 
approached,  the  role  of  air  co-operation  became  more  and  more 
important  in  no\itralising  the  enemy's  artilleiy  fire  and  hami)ering 
his  movements  generally,  and  in  ensuring  the  barbed  wire  in  front 
of  his  trenches  was  effectively  cut.  As  the  Somme  operations  took 
nlace  during  Jidy,  August  and  September,  when  the  days  were  very 
long,  the  strain  on  the  operators  of  listening  in  from  dawn  to  dusk 
was  immense,  especially  as  there  were  over  600  ground  station.s  in 
the  battle  area  with  only  one  opsrator  at  each. 

The  arrangements  for  putting  the  guns  on  to  fleeting  targets 
worked  splendidly,  and  over  100  signals  an  hour  of  this  kind  wore 
dealt  with  a  Group  Headquarters.  Co-operation  with  the  infantry 
also  proved  successful,  and  similar  arrangements  had  been  made  to 
work  with  the  cavalry  had  they  got  through. 

The  work  of  the  officers  was  not  less  strenuous  than  that  of  the 
operators  ;  but  wo  felt  amply  rewarded  when  at  the  close  of  opera- 
tions the  following  special  ordisr  of  th(\  day  was  published  : — 

"  The  General  Officer  Commanding  wislics  to  express  his  great 
appreciation  of  the  work  done  by  the  wireless  personnel  of  the 
R.F.C.  during  the  present  operations.  They  have  very  resjjonsible 
duties,  and  the  way  they  have  carried  them  out,  in  spite  of  long  hours 
and  under  fire,  has  contributed  in  no  small  measure  to  the  success 
achieved  by  our  artillery. 

"  Wireless  officers  are  requested  to  bring  this  order  to  the  notice 
of]all  operators." 

At  the  end  of  1916  I  was  appointed  to  the  Air  Ministry,  and  when 
I  left  France  the  total  wireless  personnel  numbered  200  officers  and 
2,000  operators"and  mechanics,  or  more  than  the  total  personnel  of 
the  R.F.C.  at  the  outbreak  of  war. 
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I^TlieJserious  work  of  organisation,  of  training,  supply,  research 
and  policy  for  all  theatres  of  war  was  undertaken,  also  home  defence, 
which  became  a  necessity  at  this  time. 

It  was  probably  in  traming  that  the  greatest  efi'ect  was  made, 
inasmuch  as  by  the  policy  of  intensive  culture  by  instructors  d^a^vn 
from  the  front  the  personnel  were  sent  to  France  ready  to  take  up 
their  work  on  landing,  which  led  to  the  closing  of  the  School  of 
Instruction  at  St.  Omer.  Specalisation  was  carried  to  the  extreme, 
and  with  standardised  apparatus  and  methods  the  system  proved 
itself  fully  justified,  and  an  ever-increasing  stream  of  oflficers  and  men 
poured  out  to  France,  all  highly  trained  in  their  own  particular 
branch  of  wireless,  whilst  periodical  visits  were  paid  to  the  front  by 
us  all  in  order  to  keep  thoroughly  up  to  date. 

Extremely^good  wireless^work  was  done  at  the  B^-ttle  of  Arras  and 
Vimy  Ridge.  ^In  the  latter  operation  the  followmg  figures  are 
eloquent,  andjwere^officially_^reported  as  the  work  of  the  2nd  Wing 
worldng  with  38  H.A.  Groups,  5.5  Divisional  Artillerj'  and  187  Heavy 
and  Siege  Battery  Stations. 

256  Hostile  batteries  destroyed. 
86  Gun  pits  destroyed  and  240  hit. 
103  explosions  caused. 
229  destructive  trench  shoots. 
117  successful  registration  slioota. 
2,843  fleeting  target  calls  received  at  battery  station. 
406  artillery  observation  flights. 

Wireless  failures  nil  working  with 
30  machines  simultaneously  on  a  7  mile  front. 
During  the  year  continuous  wave  transmission  and  wireless 
telephony  were  develoijed  to  the  point  of  st;.  ndardisation  and  use 
at  the  front.  In  the  latter  case,  intercommunication  between  the 
fighting  machines  in  the  air  was  leading  to  important  residts,  and  a 
range  of  5  to  10  miles  \va,o  achieved. 

The  visual  reception  of  signals  in  aeroplanes^^^utilising  valves  to 
work  a_relay^was  developed  and  demonstrated  successfully  in  France 
by  Capt.  Murphy,  but  was  not  emjiloyed. 

By  the^end^of^j^thisyear  (1917)  the  following  apparatus  had  been 
evolved  for  and  by  the  R.F.C.,  and  was  in  use  in  the  field  : — 

Short  and  medium  range  air  to  ground  spark  transmitter. 
Aircraft  receiver  for  Morse  and  telephony. 
Aircraft  and  ground  telephony  and  C.W  transmitter. 
Ground  spark  tonic  train  and  C.W.  transmitters  and  C.W. 
and  spark  receivers,  and  directional  receiving  lor' 
aircraft  was  in  an  advanced  experimental  stage. 

The  total  wireless  personnel  now  numbered  300  officers  and  3,7^0 
operators  and  mechanics. 

The  figures  for  the  month  of  September,  1918,  which__represented 
the  full  development  of  our  last  great  offensive,  which  resulted  in 
the  final  defeat  of  the  enemy  : — 

2,120  shoots  to  destruction. 
2,575  flash  patrols. 
74,201  fleeting  target  calls  from  tlic  patrol  nmchir.es. 
11  wireless  failures. 

At  the  signmg  of  the  Armistice  complete  ground  wireless  com- 
munications had  been  established  between' all  units.  Between  400 
and  500  machines  were  fitted  with  wireless,  and  the  guns  were  pro- 
vided_,with  nearly^2,000_^wireless^stations.  The  whole  personnel 
amounted  to  520  officers  and  6,200^other  ranks. 

It  must,  Ithmk,  be  judged  satisfactory  that  we  were  able  to  beat 
the  enemy  so  thoroughly  m  a  science  in  which  at  tho  outbreak  of  war 
they  excelled  so  conspicuously.  Of  the  truth  of  this  assertion  he 
has  given  us  ample  corroboration  in  a  docunient  captured  by  us,  and 
of  which  1  will  give  a  translation  in  conclusion  : — 

Tranjlalion  of  a  Oermaii  Document. 
XI.  Army  Corps.  Staff., 

South  of  the  Somme.  Corps  H.Q., 

Ic/Wing  Commander  No.  12358/1466.  1-6-18. 

Relating  to  Salvage  of  Aeroplanes. 

1.  The  salvage  of  aeroplanes  must  be  pursued  with  still  greater  vigour. 
Valuable  technical  improvements,  which  have  apparently  been  exten- 
sively applied  by  the  enemy,  have  been  lest  to  us  hitherto.  Labour  and 
money  spent  at  home  on  trials  might  have  been  saved  by  earlier  in- 
formation. 

2.  Th?  enemy  has  secured  a  distinct  advantage  in  his  successful  use 
in  aeroplanes  of  continuous  wave  wireless  apparatus,  which  possesses 
great  superiority  over  the  spark  apparatus  in  use  with  us. 

It  is  of  tlie  greatest  iiuportance  to  us  to  salve  further  enemy  wireless 
apparatus  of  this  description.  In  this  way  millions  of  money  will  be 
saved,  as  we  have  not  so  far  been  successful  in  constructing  a  continuous- 
wave  wireless  apparatus  for  aeroplanes  which  can  work  without  certain 
disadvantages. 

It  is,  therefore,  tho  duty  of  all  authorities  to  ensure  the  most  inde- 
fatigable and  careful  salvage  of  wireless  apparatus  of  enemy  aeroplanes. 
Every  jiarticlo  is  to  be  salved  and  collected  if  it  is  in  any  way  possible. 
The  ordinary  men  cannot  recognise  what  value  and  moaning  a  single 
piece  can  have  to  an  expert.     As  by  unskilled  removal  this  very  delicate 


app.iratus  can  easily  Ijo  destroyed,  the  work  of  salvage  is  to  be  entrusted 
to  Flying  Corps  or  wireless  jjersonnel. 

Having  regard  to  the  great  importance  of  the  apparatus  for  our  own 
wireless  telegraphy,  tho  rccoverj-  and  salvage  premiums  arc  corres- 
pondingly high  They  bel»ng  to  the  fonnation  which,  by  informing  the 
Flying  Corps,  permits  of  assistance  and  appropriate  measures  being  tak<n 
for  salving  the  object  undamaged  ;  therefore  such  premiums  will  r.ot 
belong  to  the  Flying  Corps  unit. 

This  brief  history  of  the  wireless  work  done  by  the  Militaiy  Wing 
of  the  Royal  Air  Force  is  a  recital  of  small  details,  each  so  insignificant 
that  one  would  hesitate  to  mention  them  individua'ly.  Remem- 
bering the  conditions  obtaining  in  war,  the  difficulties  of  supply  and 
traming,  and  the  enormous  importance  c^f  time,  the  general  results 
achieved  must  be  accepted  as  justification  for  the  policy  adopted. 


Transformer  Tanks. 

There  has  recently  been  placed  on  the  market  by  the  Empire  Welding 
Compainy,  of  Slaney-strcet,  Birmingham,  a  new  type  of  transformer  tank. 

The  accompanying  illustrations  and  description  are  taken  from  their 
patent  specification  No.  130,805,  and  will  no  doubt  be  of  interest  to  our 
readers. 


Fio.  1. 

Fig.  1  shows  a  perspective  view  of  the  tank  with  the  invention  applied. 
It  will  be  seen  that  vertical  tubes  arc  employed.  Each  tube  is  tri- 
angular in  cross-section  with  a  base  preferably  of  greater  extent  than  the 
sides,  and  provided  with  connections  at  the  top  and  bottom  which  enter 
the  walls  of  the  tank.  The  connections  are  preferably  welded  or 
brazed  to  the  tulx>  and  tank. 

One  set  of  these  tubes  is  mounted  with  the  bases  toward  the  tank  and 
the  ridges  directed  outwardly,  and  a  second  set  is  nested  into  them  in  the 
reverse  manner — i.e.,  with  the  ridges  towards  the  tank  and  the  bases 
outward. 


Fw.  2. 


The  tubes  may  bo  mounted  any  desired  distance  away  from  the  tank 
side,  and  are  spaced  at  suitable  intervals  fiom  each  otherto  enable  the 
air  to  have  free  access  to  their  radiating  surfaces. 

The  usual  shape  and  arrangement  of  the  tubes  is  shown  in  Fig.  2  (o), 
but  if  desired  they  can  bo  made  as  shown  in  Fig.  2  (6,  c,  d).  It  will  be 
seen  from  Fig.  2(c)  that  the  arrangement  of  the  triangular  tub«s  can 
bo  verj-  readily  attached  to  tanks  with  corrugated  sides  and  of  existing 
patterns.  We  undorst.ind  that  trials  of  the  tanks  have  been  made  with 
very  encouraging  results. 
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Trade  Unionism. 

At  the  present  time  there  is  uo  movement  that  is  attract- 
ing more  attention  than  the  increasing  activity  and  power 
of  trade  unionism.  Originally,  the  movement  was  con- 
cerned with  the  increase  of  wages  and  consequently  with  a 
better  standard  of  living  for  the  various  workers  concerned. 
Later,  active  steps  were  taken  in  regard  to  conditions  of  work 
and  in  securing  legislation,  mo.'^t  of  which  must  be  regarded 
as  beneficial.  With  the  spread  of  trade  unionism  there  has 
come  increasing  power,  which  necessarily  carries  with  it  a 
serious  responsibility. 

Recent  events  have  shown  that  this  responsibility  is  by 
no  means  always  appreciated  as  it  should  be.  This  is  no 
doubt  largely  due  to  ignorance  among  the  rank  and  file, 
and  even  to  ignorance  among  certain  of  the  leaders,  who 
see  what  appear  to  be  possibilities  in  the  future,  but  do  not 
see  to  what  evils  these  possibilities  may  ultimately  lead. 
Above  all  things,  therefore,  it  is  desirable  that  trade  unions 
should  identify  themselves  with  education.  This  interest 
has,  of  course,  already  been  aroused  to  some  extent.  There 
has  been  increasing  educational  activity  in  various  direc- 
tions, and  the  unions  are  actually  responsible  for  two 
residential  colleges — namelv,  the  Ruskin  College,  at  Oxford, 
and  the  Central  Labour  College.  The  latter  is  now  jointly 
owned  by  the  South  Wales  Miners'  Federation  and  the 
X.U.R.  In  these  colleges  whole-time  education  is  given  to 
young  men  from  the  working  classes  who  are  able  to  take 
advantage  of  them.  There  are  also  other  organisations 
which  carry  on  education  somewhat  on  the  lines  of  the 
extension  courses  of  the  universities.  It  may  well  be 
f[uestioned,  however,  whether  the  education  that  is  given  is 
sound  ;  and  it  is  useless  to  expect  a  sound  policy  to  be 
followed  by  the  rank  and  file  if  the  education  that  is  given 
in  such  institutions  is  not  itself  sound.  We  are  led  to  this 
reflection  by  reading  Mr-.  G.  D.  H.  Cole's  book,  entitled 
"  An  Introduction  to  Trade  Unionism."*  This  book  in 
itself  is  naturally  educational,  and  from  it  we  learn  that 
the  Central  Labour  College  and  its  auxiliary,  the  Plebs 
League,  inform  their  supporters  they  "  can  promise  to  be 
candid,  but  not  impartial."  According  to  Mr.  Cole,  they 
set  out  to  teach  definitely  Marxian  doctrines.  We  may 
well  ask,  Can  good  come  of  education  which  is  knowingly 
given  with  bias  V  It  is  quite  clear  that  if  Marxian  doc- 
trines are  taught  and  their  fallacies  are  knowingly  suj)- 
pressed,  a  great  responsibility  rests  upon  the  authority 
})utting  forward  such  a  programme.  It  seems  to  us,  however, 
that  even  greater  responsibility  rests  upon  the  executives 
of  the  various  trade  unions,  and  more  particularly  those 
who  support  this  iastitution.  These  executives  include 
our  best  informed  Labour  leaders,  men  of  experience,  and 
men  for  whom  the  greatest  respect  must  be  felt.  They 
must  surely  see  the  great  danger  of  allowing  teaching  which 
merely  consists  of  half  ti-uths. 

Perhaps  it  is  too  much  to  expect  of  the  Fabian  Society 
that  it  should  take  a  comprehensive  view  of  such  subjects, 
but  we  think  that  Mr.  Cole  owes  it  to  the  public  to  separate 

*  Published  by  the  Fabian  Research  Department  and  by  George  Allen 
and  Unwin.     Price  5s. 


the  possible  from  the  impossible,  and  the  good  from  th 
evil.  Take,  for  example,  the  Industrial  Workers  of  th 
World,  who  have  been  identified  with  much^  crime,  and 
who  would  be  willing  for  any  country  to  commit  industrial 
suicide  by  sabotage  ;  yet  reference  is  made  to  the  l.W.W. 
as  a  world-wide  movement,  and  no  warning  is  given  as  to 
the  mischievous  and  criminal  character  of  the  organisation. 
There  is  also  reference  to  the  part  which  education  must 
play  if  the  working  class  is  "  ever  to  achieve  emancipation 
from  the  wage  system."  ,- «  ] 

The  objection  to  such  literature  is  that" certain  evils^  of 
the  present  system  are  pointed  out  not  with  a^view  to 
remedying  these  evils  in  a  rational  way,  but  with  a  view  to 
overthrowing  the  entire  social  structure  and  organisation 
of  a  civilised  state.  Unfortunately,  those  who  hold  these 
ideas  look  at  ideals  instead  of  facts,  and  never  pause  to 
consider  in  detail  (but  only  vaguely)  what  they  would  set 
up  in  place  of  existing  institutions.  What  alternative  is 
there  to  wages  and  salaries,  and  what  is  meant  by  the 
oft-quoted  term  "  wage  slavery  "  ?  Has  it  any  real 
meaning  ? 

Mr.  Cole  is  among  those  ^who  look  forward  to  the  time 
when  the  trade  unions  will  supplant  the  employers  and  the 
State  will  supplant  the  traders  and  merchants,  and  with  this 
object  in  view  he  sees  some  hope  in  the  fact  that  the  Labour 
Party  is  working  to  unite  all  classes  of  those  who  work,  by 
brain  as  well  as  by  hand.  We  do  not  think  that  this  new 
method  will  secure  his  ultimate  ideal,  for  brain  will  cer- 
tainly continue  to  see  that  there  is  a  great  ^deal  in  the 
claims  of  capital,  and  that  without  initiative  and  capital 
very  little  can  be  done. 

We  hope  that  the  executives  of  the  various  trade  unions 
will  realise  without  delay  the  pressing  need  for  true  educa- 
tion, for  education  of  such  a  kind  as  \viU  show  the  rank 
and  file  of  Labour  what  is  possible  and  what  is  impossible 
if  any  country  is  to  maintain  its  place  in  the  industrial  and 
commercial  world.  When  all  is  said  and  done,  the  workers 
of  this  country,  or,  for  that  matter,  the  rest  of  the  popula- 
tion also,  cannot  feed  on  mere  ideals.  Co-operation  will  do 
far  more  for  the  true  advancement  of  this  country  and  for 
the  happiness  of  its  inhabitants  than  the  control  of  industry 
or  the  elimination  of  the  so-called  Capitalist  system. 


Reviews. 


An  Introduction  to  Trade  Unionism.      By  G.  D.  H.  Cole.     (Lon- 

<li.n  :  Fabian  Reseaicli  Department  and  (ieorge  Alien  and  Unwin.) 
Pp.  128.     Prioe  -58.  net. 

The  present  small  volume  wiU  be  found  useful  by  all  who 
wish  to  obtain  a  ready  idea  oi  the  position  of  trade  unionism 
ill  this  country.  Mr.  Cole,  who  is  honorary  secretary  of  the 
Fabian  Research  Department,  is  in  a  particularly  good  position 
to  write  authoritatively  on  the  subject  owing  to  the  valuable 
collection  of  trade  union  materials  wlii(?h  the  Research  De- 
partment has  gathered  together.  Moreover,  lie  has  been  in 
close  touch  witli  trade  unions  in  the  preparation  of  his  manu- 
script. 

The  book  is  divided  into  four  parts.  The  first  deals  with 
the  structure  of  trade  unionism,  including  such  subjects  as 
the  classification  of  trade  unions,  their  federation,  inter- 
national relations  and  the  relation  of  trade  councils  to  local 
labour  parties.  Section  II.  gives  an  accoiuit  o{  the  govern- 
ment of  trade  unionism,  and  ()utlines  various  methods  that 
have  been  adopted.  There  are,  for  example,  single  branch 
unions  on  the  one  hand,  and  on  the  other  there  are  national 
unions,  resulting  from  amalgaination.  Various  methods  are 
adopted  by  which  branclics  are  kept  in  touch  with  local 
conditions,  and  also    mih  the  main  executive  by  means  of 
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district  committees  and  advisorv  coiiiicils.  To  the  geiicral 
reader  these  two  sections  are  not  of  great  interest  unless  he 
wishes  to  look  into  the  question  of  the  internal  working  of 
trade  unions.  It  is,  however,  useful  to  have  an  account  of 
this  kind.  Section  III.  is  of  much  greater  general  interest, 
as  it  deals  with  the  problems  of  trade  imion'sm.  These 
include  all  the  contentious  subjects  that  have  arisen  from 
time  to  time,  from  the  shop  stewards'  movement  on  the  one 
hand  to  political  action  on  the  other.  Among  the  various 
subjects  to  which  the  author  refers  is  the  posit'.on  of  the 
State  as  an  emplo\er.  In  his  opinion,  the  Sta.e  and  local 
authorities  have  not  been  very  satisfactory  as  employers  ; 
as  they  ought  to  have  been  '"  obviously  better  "  than  private 
employers,  b'.it  in  fact  they  have  been  "  nothing  of  the  kind.'' 
Tiie  concluding  section  deals  briefly  with  the  ideals  of  trade 
unions,  education  and  the  control  of  industry. 

The  author  is  evidently  numbered  among  the  advanced 
tliinkers  in  the  labour  world  who  see  but  little  good  in  the 
present  industrial  and  commercial  structure.  In  the  future 
he  looks  forward  to  the  trade  unions  supplanting  the  employer 
and  to  the  State  supplanting  the  merchant.  We  should  have 
thought  that  the  record  of  State  interference  with  industry 
had  been  sufficiently  bad  to  prevent  any  responsible  man 
desiring  .such  an  ideal  as  is  outlined  in  this  short  statement. 
Apart  from  the  mental  attitude,  however,  the  book  will 
certainly  be  found  useful,  as  it  is  quite  a  comprehensive 
survey  in  a  small  space.  The  criticism  may  be  raised  that 
the  spread  of  trade  imionism  among  salaried  staffs  is  scarcely 
touched,  nor  its  possibilities  foreshadowed.  This,  however, 
is  excusable,  as  the  progress  of  this  movement  h?s  been  very 
rapid.  It  is  rather  curious  to  find  this  part  of  what  may  be 
termed  management  referred  to  as  "  professionals,"  and  the 
casual  reader  may  wonder,  on  first  encountering  the  term, 
what  is  really  meant  by  a  professional.  Naturally,  the  desire 
of  the  labour  trade  unionist,  if  trade  unionism  is  to  extend 
into  the  ranks  oi  engineers  and  other  technical  men,  is  that 
the  latter  should  be  merely  included  in  the  ranks  of  labour 
trade  unions.  This  would  undoubtedl-y  be  a  mistake  from 
the  point  of  view  of  the  technical  men,  and  it  is  not  likely  to 
come  about. 

It  is  unfortunate  that  a  writer  like  Mr.  Cole  should  show 
bias  in  dealing  with  certain  aspects  of  labour  questions.  For 
example,  the  statement  is  made  that  in  the  course  of  their 
career  trade  vmions  "  have  suffered  several  set-backs  as  a 
result  of  judgments  delivered  by  reactionary  judges  in  the 
Courts."  Mr.  Cole  should  know  that  judges  merelv  interpret 
the  law.  If  the  law  is  bad,  that  is  not  their  affair.  The 
type  of  judgment  is  not  a  reflection  of  ^e  political  or  other 
opinions  of  the  judges  concerned.  It  has  been  the  pride  of 
this  country  that  our  judicial  system  is  above  that  sort  of 
thing,  and  such  opinions  expressed  by  responsible  writers 
merely  create  prejudice  among  the  ignorant.  It  trade  unions 
have  sutfered  from  certain  judgments  this  is  merely  due  to 
the  fact  that,  from  their  point  of  view,  the  law  required 
alteration.  As  a  matter  of  fact  such  alterations  have  been 
obtained  by  Parliament  from  time  to  time,  though  we  fear 
that  the  legislation  so  obtained  has  not  always  been  beneficial. 
For  example,  picketing  is  allowed  by  Act  of  Parliament,  and 
although  penalties  are  imposed  for  violence,  intimidation, 
watching,  besetting  and  following  and  other  offences,  it  is 
perfectly  well  known  that  in  the  case  of  strikes  those  who 
wish  to  work  are  subject  to  intimidation  and  often  require 
to  be  protected  from  violence.  In  other  words  freedom  of 
action  is  eliminated,  and  loss  oi  ireedom  of  action  may  always 
give  rise  to  serious  abuses. 

We  refer  in  more  general  terms  to  this  book  in  our  Leading 
Article. 
Memorandum   on   the  Industrial  Situation  After  the  War. 

(London  :    Harrison  &  Sons.)     I'p.  17.").      :2s.  net. 

This  Memorandum  was  first  privately  circulated  among 
employers,  representatives  of  labour,  and  others  in  the  early 
part  of  1916,  and  was  finally  published  in  October  1916.  The 
present  book  is  a  revised  and  enlarged  edition.  Owing  to  the 
tact  that  the  original  Memorandum  was  written  during  tlie 
war  with  a  view  to  the  position  after  the  war,  it  has  been  felt 


that  a  men;  reprint  would  not  be  sufficient.  C3n.sequently 
some  parts  ha^e  liecn  re-written.  For  example,  the  section 
dealing  with  the  "'  Industrial  Situation  To-day  "  has  been 
entirely  re-written.  Most  of  the  other  sections  .^till  rontain 
true,  but  the  situation  has  been  prcffoundly  modified  since  the 
signing  of  the  armistice.  In  the  case  of  the  sections  rlealin;? 
with  the  '•  Effects  of  the  War  on  the  Industrial  Situation  '' 
and  "  Problems  and  Some  Remedies,"  a  less  drastic  method 
has  been  followed,  although  a  few  paragraphs  have  been 
entirely  re-written  in  several  parts  and  new  paragrajjhs  have 
been  introduced  where  they  seem  desirable. 

We  hope  that  this  little  book  will  be  widely  read  by  those 
who  have  not  perused  the  original  edition.  It  is  not  a  political 
pamphlet  written  by  any  political  or  economic  group.  It 
has  been  prepared  after  careful  collation  of  suggestions  and 
criticisms  received  from  hundreds  of  labour  leaders,  employers, 
economists  and  social  workers.  The  revised  edition  is  the 
result  of  two  years"  close  association  with  representatives  of 
all  the  above  classes.  It  is,  therefore,  a  careful  survey  of  the 
whole  question, and  we  think  it  deserves  the  consideration  of 
all  those  who  wish  to  see  the  country  enter  into  a  better 
industrial  and  social  future. 
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On    Generalisations  of 

Heaviside's  Expansion 

Theorem, 

By  A.   PRESS. 

In  the  ■'  Physical  Review  "  for  September,  1917,  pages 
217-22.5,  Mr.  John  R.  Carson  establishes  a  theorenr  which 
appears  to  include  the  Heavis'de  expansion  theorem  as  a 
particular  case.  In  the  following  it  is  intended  to  show  the 
original  expansion  theorem  of  Heaviside  really  applies  to 
functions  other  than  the  exponential,  and,  in  fact,  includes 
Mr.  Carson's  work. 

If  we  take  the  most  general  form  of  linear  diilerential 
equation  wnth  constant  coefficients  it  can  be  written  in  the 
form, 

dx"  '^"  ■  d.V 

Here  f{x)  is  the  forced  function  of  physics  (or  enaincering) 
so-called  and  necessarily  implies  that/(.()  has  existential  values 
from  some  arbitrary  zero  value  for  x.  It  correspond?  to  the 
particular  solution  of  mathematicians. 

However,  the  coni])lementary  solution  of  the  mathema- 
ticians reallv  corresponds  to  the  impulse  solution  of  Oliver 

Heaviside,  which  has 
led  to  the  famotis 
expansion  tlKxirem. 
If  w-e  assume  that  in 
tlie  forced  function, 

,'/'=/(•'•)■ 
(/'  has  a  value  for 
.1=0,  then  the  im- 
pulse solution  wiU 
follow.  ])rovide(l  that 
for  .r<0.  f(s)  does 
not  exist,  though 
normally  the  func- 
tion has  an  existential  value  for  .i<0  indic^ited  by  the 
dotted  lines  in  the  diagram.  In  other  words/  (x)  must, be  pre- 
sumed to  spring  into  being  only  from  x=-0,  and  with  finite 
ordinate  Y  for  x=0.  It  will  be  the  chan^je  along  the  finite 
ordinate  Y  that  will  cause  the  same  transients,  no  matter  what 
the  original  forced  function  may  have  been.  The  change  idea 
is  the  important  thing,  and  needs  to  be  expressed  mathe- 
matically. 

Having  grasped  this  notion  the  consequence  is  that  even 
with  a  forced  function  such  as  f"'  of  Mr.  Carson,  it  is  necessary" 
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to  postulate  that  the  curve  spiings  into  being  at  j=0.     If  this 
were  not  so,  then  there  could  be  no  transients  set  up  at  x  =-0. 

Since  suggested  proofs  of  the  Expansion  Theoieni  have  heieto- 
fore  depended  on  non-s_\Tnbolic  methods,  the  folio  ,ving  proof  is 
therefore  given.  It  is  unfortunate  that  symbolic  methods, 
which  have  such  manifest  advantages  in  tlie  solution  of  phy- 
sical problems  should  be  avoided  rather  than  met  in  the  de- 
velopment oi  the  subject.  The  cru.\  of  the  s}-mbolic  method  is 
the  expansion  by  oidinary  division  of  operator  functions  as  if 
they  were  ordinary  algebraic  expressions.  This  seems  to  have 
been  lost  sight  of. 
i^To  solve  symbolically  we  have  equation  (1)  in  the  form 

[j;,--faXi"-'+6a-i"-2  .  .  .  +<■]  .  y=f{x). 

?-ri=.ri"-faV"'-i-,  &f. 

There  will  then  be  two  solutions  ;  the  one  will  corresjiond  to 
rthe  usual  forced  tanction  solution,  but  the  impulse  solution 
.must  be  obtained  bv  noting  that  in 

2/'=/(-r), 
\when  x=0, 


We  then  have 
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Tj  .  9  .  (xj 


from  wJiicli  to  obtain  the  impalso  transients,  jiecause 

except  for  j;=0,  where  x^x'^  is  infinite,  and  x"  is  Heaviside"* 
unity  lunction,  which  is  zeio  for  x<0  ar.d  unity  foi  .cX).  The 
multiplication  above  and  below  by  .(j  gives  the  rate  ot  cliange 
in  x"  referied  to  above. 

Developing  according  to  partial  fractions  the  function  in  x^, 
that  is,  1  /xj .  9(j;j),  as  if  it  were  a  pure  algebraic  expression,  this 
will  give,  according  to  the  methods  of  the  ordinary  calculus, 
1 


d.r\- 


However,  it  is  well  known  that 
x,x'^ 


1 — anfxi 


This  latter  can  be  established  by  developing  in  series  the 
function  x^l(x^—a„)  in  powers  of  l/x,,  and  then  performing 
the  indicated  integrations  on  x°.  Thus,  Hea^dside's  Expansion 
Theorem  is  established.     That  is 


/=yv 


d 
for  the  transient  ternrs  only  due  to  a  vertieal  lineal  ihe  oviqin. 


Institution  of  Electrical  Engineers'  Visit  to  Holland. 


~^t  the  invitation  of  the  Society  of  Directors  of  jElectricity  Works 
in  the  Netherlands,  of  which  Mr.  J.  G.  Bellaar  Spruyt  is  President, 
■Sk  'd3p.1ta.tion  representing  the  Institution  of  Electrical  Engineers 
visited  Holland  from  the  21st  to  the  28th  Sei^tember. 

The  deputation  comprised  Mr.  C.  H.  Wordingham,  C.B.E.  (Presi- 
dent) ;  Mr.  LI.  B.  Atkinson ;  Mr.  G.  Balfour,  M.P.  ;  Sir  T.  O. 
■CaUender;  Mr.  B.  Drake  ;  Mr.  W.  W.  Lackie,  C.B.E.  ;  Dr.  E.  W. 
Marchant ;  Mr.  C.  P.  Sparks  :  Mr.  W.  B.  Woodhouse ;  Mr.  P.  F. 
Rowell  (.Secretary)  ;  and  was  accompanied  by  Mr.  G.  H.  Parr,  of 
the  Department  of  Overseas  Trade. 

The  visit  was  of  great  interest  to  all  members  of  the  deputation, 
and,  owing  to  the  kindness  of  their  hosts  and  to  the  excellent  arrange- 
meuts  made,  a  very  large  part  of  the  country  was  seen,  numerous 
electrical  and  other  works  were  visited,  and  matters  of  more  than 
engineering  interest  discussed. 

The  deputation  was  received  officially  by  the  Royal  Institute  of 
Engineers,  by  the  municipalities  of  the  principal  towns  visited,  and 
by  the  (Governors  of  the  various  provinces.  In  addition  the  members 
■of  the  deputation  were  honoured  by  being  received  by  Her  Majesty 
the  Queen  of  the  Netherlands  at  her  country  seat,  Het  Loo. 

The  development  of  electricity  supply  in  Holland  has  received  a 
considerable  stimulus  as  a  result  of  fuel  shortage  during  the  war,  and 
in  this  development  the  State,  the  Provincial  Governments,  the 
Municipalities  and  the  Communal  Authorities  are  all  taking  part. 
■Certain  company  undertakings  have  been  acquired  by  Provincial 
Authorities,  and  a  Government  Committee  is  preparing  a  report  as 
to  future  developments  and  orgaiiLsatif>n.  On  this  Committee  the 
•  Society  of  Directors  of  Electricity  Works  is  represented  by  Dr.  W. 
Lulofs,  the  manager  of  the  Amsterdam  Electricity  Works.  Already, 
however,  very  great  progress  has  l>een  made  towards  the  co-ordina- 
tion of  electricity  supply  throughout  the  whole  country,  a  develop- 
ment much  facilitated  by  the  existence  of  a  standard  frequency  of 
50  cycles.  Throughout  each  province  there  is  a  suj)ply  of  electricity, 
distributed  principally  by  means  of  overhead  wires,  a  method  which 
has  been  much  facilitated  by  the  compulsory  wayleave  jxiwers  now 
possessed  by  the  supply  authorities.  The  generating  stations  of  the 
various  authorities  have  l)een,  or  are  being,  interconnected  to 
permit  the  concentration  of  generation  by  large  units  in  suitably 
situated  stations,  and  the  development  is  on  a  wide  scale  through- 
out the  countrj',  designed  to  cater  for  the  needs,  not  only  of  the  towns 
and  manufacturing  industries,  but  of  rural  districts  ;  the  latter 
development  taking  place  in  conjunction  with  a  general  installa- 
tion cf  electric  pumjw  to  rephue  the  niimcrouH  windmills  which 
form  such  a  prominent  feature  of  the  Dutch  landscape,  and  on 
which  the  security  of  the  country  against  flooding  has  so  largely 
•depended. 


.  The  Dutch  coalfields,  situated  in  the  Province  "of  Limbxu-g,  have 
not  in  the  past  produced  a  sufficient  output  to  meet  the  needs  of 
tlie  country,  but  it  is  anticipated  that  the  steps  taken  to  increase 
the  output  of  coal,  and  the  fuel  economy  resulting  from  the  elec- 
trical developments,  will  make  the  country  practically  self-support- 
ing. The  vital  importance  of  this  may  be  appreciated  when  it  is 
stated  that  industrial  undertakings  are  now  paying  10  times  as 
much  for  coal  as  they  did  before  the  war.  Little  coal  is  being 
imported  from  England,  it  being  found  cheaper  for  the  moment  to 
import  American  coal. 

From  the  point  of  view  of  British  electrical  manufacturers  a  few 
facts  may  be  summarised.  It  is  clear  from  the  installations  which 
were  visited  that  the  Dutch  electrical  engineers  relied  before  the 
war  almost  entirely  on  German  machinery  for  their  generating 
stations  and  motor  equipment,  with  the  notable  exception  that  a 
considerable  amount  of  British  cables  have  been  laid  in  Holland. 

During  the  war  jieriod,  owing  to  the  inability  of  British  manufac- 
turers and  (Jerman  maiuifacturers  to  supply,  a  great  impulse  has 
been  given  to  the  production  of  electrical  plant  in  Holland,  and  some 
quite  tine  turbo  sets  built  by  the  "  Stork  "  Company,  in  collabora- 
tion with  Brown,  Boveri  of  Switzerland,  are  in  operation  or  being 
erected  in  some  of  the  modern  stations,  whilst  other  firms  are 
specialising  in  smaller  plant,  such  as  motors,  &e. 

British  cables  by  some  of  the  principal  firms  were  in  considerable 
evidence,  drums  being  seen  in  various  towns  and  villages  through- 
out the  country.  Although  it  is  clear  that  the  Netherlands  Cable 
Factory  of  Delft  is  equipjx;d  to  supply,  and  is  supplying,  very  con- 
siderable quantities  of  large  cables,  the  Dutch  cable  factory  of 
Amsterdam  appears  at  present  to  be  contining  itself  to  the  supply 
of  smaller  wires. 

As  far  as  could  be  gathered  from  conversation,  British  and  German 
prices,  both  for  machinery  and  cables,  were  if  anything  rather  in 
favour  of  British  manufacturers  if  the  £  sterling  and  the  mark  were 
at  their  original  parity,  but  the  great  discount  at  which  the  mark 
stands  is  enabling  Dutch  buyers  to  obtain  a  much  more  favourable 
jjrice  from  German  manufacturers  than  from  our  own.  Deliveries, 
on  the  other  hand,  from  Germany  still  seem  an  uncertain  quantity, 
and  for  quick  deliveries  the  probability  is  that  the  British  manufac- 
turers could  obtain  the  orders,  particularly  if  they  could  state  their 
price  C.I.F.  at  a  Dutch  port. 

As  there  seems  some  misapprehension  as  to  the  effect  of  the 
adverse  rate  of  exchange  affectmg  the  jwwer  of  a  country  like 
(iermany  to  purchase  its  raw  materials  abroad,  it  may  be  worth 
while  to  point  out  that  in  a  purc^hase  by  a  country  of  raw  materials 
abroad  for  the  puriwse  of  manufacture  and  re-exixjrt,  the  question 
of  exchange  rate  practically  cancels  out,  and  the  item  that  is  really 
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affected  is  that  part  of  the  cost,  labour,  management,  use  of  ma- 
■chinerj-,  &c.,  which  are  all  internal  to  the  exporting  countrj,  and 
which  part  of  the  cost  is  purchased  at  an  actually  low  value  by  the 
■external  buyer.J  Thus,  for  instance,  in  the  case  of  paper-insulated 
cables,  Germany  has  in  the  past  purchased  copper  and  paper  in 
external  markets,  and  for  her  o\m  consumption  would  be  unfavour- 
ably placed  buying  to-day  with  the  depreciated  mark,  but  on  re- 
export these  materials  reach  the  external  market  again  at  the  ex- 
ternal market  price,  while  all  the  other  items  mentioned  reach  the 
external  market  at  a  lower  price  than  similar  goods  from  British 
manufacturers. 
.  Tlie  general  impression  gained  by  manufacturers  who  took  part 
in  the  visit  was  that  it  would  probably  be  a  wise  policy  to  endeavour 
to  set  apart  some  proportion  of  their  manufacturing  facilities  to 
supply  the  Dutch 'market,  and  creating  a  position  there  at  a  time 
when  the  conditions  are  more  favourable  for  doing  so  than  they  ever 
have  been  in  the  past,  or  possibly  are  likely  to  be  in  the  future. 

Outline  of  the  Toub. 
Ihe  tour  made  by  the  deputation  was  briefly  as  follows  : — 
On  arrival  at  RotteiKlam  on  Sunday,  the  21st  September,  the  party 
were  met  by  their  hosts  and  conveyed  by  motor  cars  via  Delft  to 
'Gouda.      Xt  Delft   is  situated  the  central  Engineering  College  for 


In  the  evennig  the  party  were  entertained  to  dinner  by  tne  Society 
of  Directors  of  Electricity  Works. 

On  Jlonday  a  visit  was  {laid  to  the  harbour  at  Amsterdam,  and 
the  North  Sea  Canal  which  connects  the  port  to  the  Xorth  Sea  at 
Ymuiden. 

The  City  of  Amsterdam  has  a  population  of  about  650,000  in- 
habitants, and  was  originally  reached  from  the  North  Sea  through 
the  canals  of  the  Zuider  Zee.  The  silting  up  of  this  harbour  made 
it  necessary  that  a  direct  connection  should  be  made  to  the  Xorth 
Sea,  and  the  North  Sea  Canal  now  j)ermits  vessels  with  a  draught 
of  18  ft.  to  reach  Amsterdam.  On  the  north  side  of  the  river  the 
new  electrical  power  station  of  the  Amsterdam  Corporation  and  the 
Central  Refuse  Destructor  were  inspected  with  great  interest.  The 
Refuse  Destructor  deals  with  the  refuse  from  the  whole  of  the  city, 
which  is  collected  by  "means  of  barges  through  the  town  councils. 
At  the  destructor  the  refuse  is  unloaded  by  transporters  and  de- 
livered to  moving  belts.  On  these  belts  such  articles  as  tin  cans,  old 
leather  boots  and  cotton  rags  are  picked  out  and  dealt  with  separ- 
ately. The  tin  cans  are  compressed  for  easy  transport,  and  the  tin 
is  afterwards  recovered.  The  rags  are  washed  and  baled  ;  the  boots 
are  baled,  and  it  is  understood  are  sent  to  Belgium,  where  the  good 
leather  is  again  used.  The  remainder  of  the  refuse  is  delivered  to 
the  refuse  destructor  cells,  fom  which  a  certain  amount  of  steam  is 


Mr.  G.  H.  Wordmg'iam,  President  of  the  Institution  of  Electrical  Engineers,  has  been  good  enough  to  send  us  a  number  of 
photographs,  some  of  which  we  reproduce,  illustrating  the  visit  to  Holland.  1.  Mr.  Lulofs  in  earnest  conversation.  2.  Mr.  Balfour, 
of  Balfour,  Baatty  &  Company,  on  stilts,  which  are  more  familiar  in  Holland  than  over  here.  Mr.  Balfour  possiblv  now  feels  that 
be  la  entitled  to  an  elevated  position,  being  an  M.P.  3.  Sir  T.  0.  Callender  and  Mr.  LI.  B.  Aikinson.  4.  Mr.  Bellaar  Spruyt 
discussmg  a  knotty  point.  5.  Mr.  C.  P.  Sparks  pondering  over  the  fact  that  it  is  a  long  way  to  Groninsen.  6.  The  Palace,  Het 
Loo.     7.  Mr.  B.  M.  Drake  and  Sir  T.  0.  Callender,  apparently  engaged  in  a  little  philanthropy. 


•the^whole  country.  At  Gouda  a  visit  was^paid  to  a  large  cheese 
:Etore,  and  the  party  were  entertained  to  lunch  by  the  Municipality 

Thence  the  route  t--^  Amsterdam  was  taken  to  show  the  large 
polders  lying  to  the  south  of  Amsterdam,  with  the  elaborate  system 
of  dykes,  waterways  at  various  levels,  and  pumping  arrangements. 
A  disadvantage  of  pumping  by  windmill  is  that  at  times  of  heavy 
xain  there  is  frequently  no  wind,  and  the  water  may  lie  on  the  land 
for  some  time  before  it  can  be  removed  by  this  agency.  The  elec- 
trical pumpj  may,  of  course,  be  used  at  any  time  desired,  and  in  a 
recent  inundation  in  North  Holland  it  is  understood  that  their  use 
proved  of  the  highest  value  and  convinced  the  farmera  completely 
■of  the  benefit  of  the  new  system. 

At  Amsterdam  an  interesting  trip  was  taken  through  the  town 
■canals.  Here,  as  m  other  parts  of  the  country,  all  the  heavy  merohan- 
■dise  IS  carried  by  canal,  and  the  roads  used  onlv  for  the  lighter  traffic. 


raised.  The  steam  so  raised  is  conveyed  to  the  adjoining  electricity 
works,  and  it  is  understood  that  during  the  war  a  considerable 
proportion  of  the  electricity  works  output  was  generated  from  steam 
raised  in  this  way. 

In  the  evening  the  deputation  were  entertained  by  the  Munici- 
pality of  Amsterdam. 

On  the  23rd  September  a  visit  was  i>aid  to  a  large  diamond- 
cutting  factory  in  Amsterdam,  wholly  electrically  driven. 

Particulars  of  the  extraordinary  development  of  electricity  supply 
in  Amsterdam  were  furnished  by  Dr.  Lidofs.  It  appears  "that  out 
of  140,000  houses  110,000  are  provided  with  electric  light,  the  pre- 
war connections  being  30,0t)0.  Additional  connections  are  being 
made  at  the  rate  of  5(X)  a  month.  Tliis  large  increase  has  been  due 
to  the  difficulties  of  the  inhabitants  in  obtaining  any  son  of  light 
during  the  war;    neither  gas  nor  candles  were  available  and  the 
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Corporation  decided  that  even-  house  should  be  j>rovided  witli  at 
least  one  lamp. 

From  Amsterdam  the  jjarty  journeyed  to  the  Hague,  where  there 
was  a  reception  by  the  President  of  the  Royal  Institute  of  Engineers, 
Dr.  C'roll,  and  llr.  H.  Doijer,  the  President  of  tlie  Electrical  Section, 
and  later  in  the  d»y  a  dinner  at  w  hich  were  present,  in  addition  to 
members  of  the  Council  of  the  Royal  Institute  of  Engineers,  His 
Excellency  Dr.  H.  A.  van  Kaniebeck,  Minister  of  Foreign  Affairs  : 
His  Excellency  Mr.  H.  A.  van  ljs.scltcyn.  Minister  of  Public  Works  ; 
and  Mr.  Arnold  Robert.son,  British  Charge  d'Atiaires  at  the  Hague. 
At  the  dinner  His  Excellency  Dr.  van  Karnebeck,  Mr.  Doijer  and 
others  projx)sed  toa.sts,  and  the  President  (Mr.  Wordingham),  Sir 
X.  O.  Callender,  Mr.  G.  Balfour  and  Mr.  C.  .P.  Sparks,  replied. 

The  tenor  of  the  s])eechcs  of  our  hosts  at  this  and  all  other  cere- 
monials evinced  the  greatest  friendship  towards  the  British  nation, 
and  both  by  words  and  deeds  it  was  made  clear  to  the  deputation 
that  they  were  heartily  welcome. 

Mr.  Doijer.  who  is  a  member  of  our  own  Institution,  in  his  speech 
[winted  out  that  among  the  electrical  machinery  in  Holland,  English 
articles  play  an  unimixjrtant  part,  80  or  fiO  jxt  cent,  being  of  German 
or  Swiss  origin.  He  said  :  '"  Your  tendency  to  good  workmanship 
of  electrical  articles  is  on  an  average  more  pronounced  than  that  of 
the  German  and  Swiss  firms,  but  their  art  of  manufacturing  in  large 
quantities  is  sujjerior  to  yours,  which  makes  their  products  less 
expensive.  Your  knowledge  of  electrical  materials  is  more  pro- 
found than  that  of  your  comjietitors,  but  their  faculty  and  facility 
to  calculate  is  more  at  the  fingers'  ends  of  their  average  man,  en- 
abling them,  with  all  the  dangers  attached  to  it,  to  approach  nearer 
to  the  minimum  allowable  dimensions  of  material,  which  makes 
their  articles  again  a  little  cheaper.  Your  insight  in  the  difficult 
electrical  engineering  problems  is,  in  my  opinion,  superior  to  theirs, 
but  their  organisation  to  introduce  their  products  over  here  is  cer- 
tainly more  systematised  than  youi-s.  To  express  it  in  a  few  words  : 
You  excel  in  the  character  of  the  individual,  your  competitors  excel 
in  the  organisation  of  the  masses." 

On  the  24th  September  the  central  station  at  the  Hague  was 
visited.  Mr.  G.  J.  F.  Bakker,  the  manager  of  the  Hague  Works, 
and  also  Secretarj'  of  the  Society  of  Directors  of  Electricity  Works, 
explained  the  developments  of  electricity  supply  in  the  Hague,  and 
a  very  interesting  morning  was  spent  in  inspecting  the  works,  the 
foundation  problems  in  these  works,  as  in  others,  being  of  particular 
interest,  due  to  the  water-logged  and  loose  nature  of  the  sub-soil. 
Here,  as  elsewhere,  large  use  was  being  made  of  re-inforced  concrete 
for  constructional  work. 

Later  in  the  day  a  visit  was  paid  to  Pooldijk.  Scheveningen  was 
also  vi-iited,  and  in  the  evening  the  party  left  by  train  for  Maastricht. 
At  the  Hague  and  on  the  journey  from  Rotterdam  to  Amsterdam, 
the  electric  railway  from  Rotterdam  to  the  Hague  was  seen.  This 
railway  is  an  example  of  the  high-pressure  alternating-current  system, 
the  overhead  contact  wires  being  at  a  pressure  of  10,000  volts. 

On  the  2.5th  September  the  party  journeyed  from  Maastricht  to 
the  State  Coal  Mine  "  Emma,"  passing  on  the  way  various  other 
collieries.  The  present  output  of  the  Dutch  coalfield  is  fdur  million 
tons  a  year,  of  which  approximately  one-half  is  produced  by  the 
State  mines,  the  other  half  by  private  enterprise.  It  is  antici])ated 
that  the  output  will  Ix-  substantially  increased,  and  that  in  the  near 
future  some  eight  million  tons  will  be  produced.  The  surface  works 
of  the  mine  were  inspected  in  detail,  including  the  electric  winding 
gears,  and  the  electric  power  station,  which  supplies  current  not 
only  to  the  mines  but  also  to  the  Province  of  Limburg  and  the  town 
of  Maastricht.  The  system  of  transmission  mains  from  this  station 
is  almost  wholly  underground.  An  interesting  construction  of 
feno-concrete  cooling  towers  with  hyperboloidal  shells  was  noticed, 
these  towers  being  designed  by  the  engineer  of  the  mines. 

On  leaving  the  collieries  the  party  journeyed  to  the  hou.se  of 
Biron  de  .Marchant  dWnsombourg,  where  they  were  entertained  by 
th3  Baron  and  Sir  .\lphonse  -Michill  van  Kessenich.  Retumilig  to 
.Mvastricht  the  disputation  were  entertained  at  duiner  by  Mr.  Bellaar 
Spruyt. 

On  the  26th  September  the  party  journeyed  along  the  great 
military  road  to  the  north  along  the  valley  of  the  Maas.  The  towns 
and  villages  passed  through  had  the  invariable  appearance  of  pros- 
perity and  cleanliness  which  is  so  marked  a  characteristic  of  the 
country.  .\t  Xijm-gen  the  Maas  was  cro.s.sed,  and  at  Arnhem,  after 
crossing  the  river  the  parly  was  received  by  the  Provincial  Autho- 
rities at  lunch.  Both  Amhcm  and  Xijmegcn  are  towns  of  great 
beauty. 

The  journey  was  resumed  to  Apeldoorn  and  the  palace  of  the 
Queen,  Het  Loo.  The  deputation  was  received  by  Her  Majesty 
and  her  Consort,  Prince  Henry,  and  the  members  were  presented 
by  Mr.  Arnold  Robertson,  British  Charge  d' Affaires  at  the  Hague. 
The  Queen  evinced  great  interest  in  the  views  of  the  deputation, 
and  inquired  of  each  the  matters  of  particular  interest  to  him  in  her 


country.  The  party  were  afterwards  entertained  to  tea,  and  con- 
tiinied  their  journey  to  Zwolle,  where  they  were  received  by  the 
Pro\-incial  Klectricity  Supply  authorities.  The  journey  to  Gror.ingen 
was  completed  by  train. 

Throughout  the  whole  of  the  country  the  development  of  the 
supply  of  electricity  was  evident.  Every  little  village  had  electric 
light  provided  by  means  of  overhead  wires,  the  construction  being 
of  the  simplest  possible  character. 

On  the  27th  September  at  Groningcn  a  visit  was  paid  to  a  straw 
board  facton,-,  worked  on  the  co-oix>rative  system,  the  shai-eholders 
being  the  farmers  who  sup])ly  the  straw.  The  machineiy  is  driven 
l)y  electricity  from  the  public  supply.  W'ith  the  exception  of  the 
pajjer  machines,  in  which  a  fine  adjustment  of  speed  is  required,  the 
whole  factory  is  equipped  with  alternating-current  motore.  The 
factory  is  an  important  consumer  of  the  Groningen  station,  absorbing 
nearly  one-half  of  the  present  output. 

The  central  station  at  Gioningen  supplies  the  towns,  the  Province, 
and  in  addition  furnishes  a  supply  in  bulk  to  the  Province  of  Frcis- 
land.  An  example  of  recent  developments  in  conjunction  with  the 
public  electric  power  supply  was  inspected  at  the  Electra  Pumping 
Station,  in  the  north  of  the  province  of  Groningen.  The  jiumping 
station  is  designed  to  deal  with  the  rainfall  over  an  area  of  94,000 
hectares,  where  is  lifted  from  the  low  lands  to  the  Reitdiej)  Canal, 
from  whence  it  is  discharged  to  the  sea,  through  locks,  at  low  tide. 

At  Zoutkamp  two  interesting  examples  were  inspected  of  the  vi>-e 
of  electricity  supply  for  agricultural  purposes  by  the  courtesy  of 
Messi-s.  Mansholt.  All  the  fann  buildings  were  electrically  lighted, 
and  electric  power  was  used  for  a  variety  of  purposes,  including  the 
stacking  iii  the  large  barns  of  hay,  straw  and  clover  by  means  of  a 
simple  form  of  motor-driven  elevator  and  transporter. 

The  final  day  was  spent  by  a  portion  of  the  party  in  a  journey 
through  the  Friesland  Lake  District.  Travelling  by  motor  car  to 
Schiiilcnberg.  the  jjarty  was  met  by  the  Governor  of  the  Province 
and  representatives  of  the  Provincial  Government  and  of  the  elec- 
tricity department.  The  journey  through  the  lakes  was  made  by 
steam  yacht.  At  Kruiswater  the  foundations  of  the  steel  to..crs 
carrying  an  overhead  line  across  the  canal  at  a  height  of  ."53  metres 
were  inspected.  At  Grouw  the  overhead  lines  cross  the  water  by  a 
span  of  190  metres,  carried  by  steel  towers,  48  metres  high.  .\t 
Sneek  the  boats  were  left  for  the  train  to  Stavereng,  the  Zuider  Zee 
being  crossed  to  Enkhuizen,  and  Amsterdam  finally  reached  by 
train.     The  party  returned  to  England  by  Flushing. 

Summarisuig  the  impression  gained,  it  apjiears  that  the  ra])id' 
development  of  electricity  supply  will  call  for  a  considerable  ex- 
tension of  the  generating  stations  and  transmission  systems,  in 
which  British  manufacturers  should  take  their  part.  The  develoji- 
raent  of  electrical  manufacturing  undertakings  in  the  country  is 
growing,  but  apparently  not  so  rapidly  as  the  demand  iov 
plant. 

Tiie  extensive  distribution  in  rural  districts  by  means  of  over- 
head wires  is  made  possible  by  the  ler.ient  regulations  as  to  th.e 
method  of  construction,  and  by  the  comjiulsory  wayleave  powers 
possessed  by  the  supply  authorities.  The  extensive  use  of  elec- 
tricity for  agricultural  and  domestic  purposes  should  encourage  tl:e 
forward  policy  in  this  country. 

Electric  power  supply  is  placed  in  an  advantageous  position  by 
the  high  price  of  fuel  ;  the  national  resources  of  coal  are  not  great, 
and  peat,  thoiigh  extensively  used,  domestically,  is  of  little  present 
value  for  power  purposes.  Many  conditions  arc  favourable  to 
electric  ])ower  supply,  and  the  Dutch  engineers  are  taking  full 
advantage  of  them. 

Everywhere  was  evidence  of  the  closest  co-operation  between 
the  supply  authorities,  companies,  municipalities  and  provincial 
authorities,  and  in  the  industries  associated  with  agriculture,  such 
as  s\igar  factories,  dairies  and  the  like,  a  number  of  the  undertakings 
are  working  on  the  co-operative  system.  Mr.  Wordingham  summed 
up  the  matter  in  his  concluding  siieech  at  Groningen  in  the  words  : 
■'  (^)-operation  is  the  keynote  of  the  country-." 

The  thanks  of  the  deputation  must  be  expressed  to  all  who  wel- 
comed, entertained  and  instructed  them.  In  a  multitude  of  host,-, 
each  a  host  in  himself,  it  would  be  almost  invidious  to  mention 
names,  and  one  must  be  content  to  exi)rcss  to  Mr.  J.  G.  Bellaar 
Spruyt,  the  President  of  the  Society  of  Directors  of  Electricity 
Works,  the  thanks  of  the  party  for  the  Society's  kinchiess,  to  the 
Royal  Institute  of  lOngineers,  to  the  representatives  of  the  Pro- 
vincial tJovernments  of  the  Municipalities,  and  to  those  gentlemen 
associated  with  the  various  industrial  concerns  visited,  and  to  all 
those  who  joined  with  them.  To  quote  from  one  of  Mr.  Wording- 
ham's  speeches  :  "  Nothing  was  too  great  for  them  to  do,  no  detail 
too  small  to  attend  to." 

Finally,  must  be  recorded  the  deep  appreciation  of  the  deputation 
of  the  honour  paid  to  them  and  to  the  Institution  they  represented, 
by  Her  Majesty  the  Queen  of  the  Netherlands, 
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Correspondence. 


"PAPEES  ON  THE  DESIGX  OF  A.-C.  MACHlNERY." 
ZIG-ZAG  LEAKAGE. 

TO    THE    EDITOR    OF    THE    ELECTRICIAN. 

Sir:  In  your  issue  of  August  1,  1919,  Dr.  Miles  Walker 
draws  attention  ti  the  fact  that,  in  the  formula  for  zig-zag 
leakage  on  p.  34-3,  the  M.M.F.  is  taken  twice  over,  in  con'- 
sequeuce  of  which  the  value  obtained  for  the  zig-zag  flux  is 
twice  as  gi-eat  as  it  should  be.  I  must  thank  him  for  iDointing 
out  the  error  contained  in  this  well-known  formula  and 
rejM-ated  by  me.  The  simplest  way  to  correct  the  error  is  to 
re]ilace  the  6  in  the  denominator  by  12 — the  remaining  jiarts 
ot  the  expressions  being  left  as  they  are.  The  efiect  of  this 
alteration  Avill  be  to  reduce  the  inductance  and  consequently 
to  increase  the  estimated  short-circuit  current  ;  but,  generally 
speaking,  the  difference  will  amount  to  a  few  per  cent,  only 
and  may  not  be  noticeable  when  comparing  calculated  with 
measured  values. 

With  reference  to  the  further  jioint  raised  by  Mr.  Carr  in 
your  issue  of  August  15,  1919,  it  would  be  scarcely  practicable 
in  a  Pajjer  such  as  mine  to  go  into  greater  refinements  in 
calculating  the  leakage  with  different  types  of  overhang.  The 
formulne  as  given  will  doubtless  be  regarded  as  sufficiently 
formidable  by  beginners  and  junior  designers,  whilst  ex- 
perienced designers  mostly  employ  a  considerable  amount  of 
what  Prof,  Walker  aptly  terms  '"  judicious  guessing  "'  when 
dealing  with  leakage  problems,  which  enables  them  to  make 
fairly  accurate  predictions  in  connection  with  the  class  of 
machines  to  which  they  are  accustomed. — I  am,  &c. 

London,  October  7.  S.  P.  S.mith. 


Electricity  Supply  Commercial 
Association. 


The  Record  Ohmmeter. 


-Mmy  of  (jur  reader^  will  b.-  pi  as-d  to  hear  that  the  Record 
El'.*trieal  Company,  of  Altrinchara,  have  placed  upon  the  market  a 
■cheip  form  of  co.Tibined  ohmmeter  and  generator  for  testing  insulation. 
Owing  to  spjcial  design  and  the  application  of  methods  of  "mass 
production  "  it  has  b^en  possible  to  place  this  instrument  on  the  market 
at  a  really  reasonable  price.  It  is  particularly  light,  weighing  only  121b. 
an  1.  as  appMrs  from  the  illustration,  it  is  provided  with  a  shouldeV  sttap 


Record  Ohmmetek. 


whirh  cm  be  coiled  up  to  form  a  f-anyiiig  handle.  The  g  merator  can  be 
easily  removed  for  inspection  if  necessary,  and  the  instrument  itself  can  be 
■eiled  ajiart  from  the  generator.  The  instrument  consi-sts  of  a  true 
mining  coil  ohmmeter.  which  is  direct  reading  and  dead-beat,  the  read- 
ings not  being  iffected  bv  the  varving  speed  of  the  g,-ncrator.  Readings, 
can  be  obtU(  el  from  10,000  chins  up  to  100  m  gohms.  We  feel  sure 
t  lere  will  be  a  large  demand  for  this  instrument,  with  its  12  months' 
guarant  e,  by  those  who  cannot  w^ell  afford  the  more  cost'y  instruments 
alr-ady  in  the  market.  It  has  been  produced  to  replace  the  German 
mstruments  that  came  on  the  market  before  the  war.  In  manv  respecte 
we  believe  it  is  a  better  mstrument  than  the  imported  article.  It  is 
not  a  make  shift,  and  the  low  price  has  onlv  been  rendered  possible  by 


'•  m;i33  production." 


A  meeting  of  members  and  others,  to  the  number  of  .300  or  more,  took 
])lace  at  C'axton  Hall,  Westminster,  on  Monday  evening  under  the 
presidency  of  Mr.  Young,  chairman  of  the  London"  branch. 

The  Ch.^ibmax  spoke  of  the  satisfactorj-  increase  that  had  taken  place 
in  the  membership,  but  urged  that  all  others  who  were  eligible  should 
join  and  .strengthen  the  As.sociation  still  further.  He  advocated  frequent 
meetings  of  the  branches  or  sectional  meetings,  to  encourage  intercourse, 
which  would  further  the  good-fellowship  of  the  Association.  The 
London  Branch  Council  had  this  matter  under  consideration. 

Mr.  N.  A.  Chesterfield  (president  of  the  Association)  said  one  benefit 
of  the  war  had  been  to  improve  the  outlook  of  all  classes.  Before  the 
war  it  was  difficult  to  obtain  the  redress  of  wrongs  or  consideration  for 
just  demands,  but  now  they  were  able  to  make  representations  as  to  their 
status.  That  Association  had  b?en  formed  for  the  uplifting  of  their 
status  in  the  industrial  world,  and  it  was  up  to  them  to  uplift  the  As- 
sociation, 

Mr,  G,  R,  Smith  (hon,  general  secretary  of  the  Association)  then 
addressed  the  meeting,  and  commenced  by  recapitulating  the  history, 
aims  and  objects  of  the  Association  (which  were  digested  in  our  reports 
of  previous  meetings  on  p,  .379  of  our  issue  of  Sept.  26),  and  went  on  to 
say  the  nation  had  calebrated  jjeace  since  the  Association's  meeting  in 
April ;  but  it  had  to  deal  with  after-war  problems,  including  labour 
unrest  and  the  organisation  cf  a  big  campaign  of  national  economy,  and 
i  behoved  every  man  to  think  out  his  position  and  organise  to  the  utmost 
of  his  capability.  During  the  war  the  need  for  trad?  unions  was  em- 
phasised, particularly  in  certified  electrical  undertakings  where  the  war 
bonus  question  was  acute,  so  far  as  the  staff  men  were  concerned,  and  it 
was  decided  (in  1917)  to  form  the  Chief  Commercial  Officers'  Association, 
the  meetings  of  which  were  called  to  consider  the  one  question  of  the 
inadequate  war  bonus.  The  Clerical  Assistants'  Association  was  formed 
in  March,  1918,  and  these  two  were  amalgamated  into  the  Electricity 
Supply  Commercial  Association  in  Februan,%  1919,  just  after  both 
Associations  had  decided  to  register  themselves  as  trade  unions,  and  the 
Council  took  that  matter  in  hand  and  got  their  certiticate  en  Jlay  13, 
which  he  thought  very  expeditious,  as  they  only  started  drafting  the  rules 
in  March.  They  had  now  nearly  3-10  members  in  London  alone.  It 
had  been  said  that  when  an  Association  became  a  trade  union  there  was 
a  tendency  to  join  the  Trade  Union  Congress  and  meddle  in  politics  ;  but 
that  was  not  a  necessary  result,  and  it  depended  upon  the  policy  of  the 
rank  and  tile  of  the  members  of  the  Association.  Tliey  believed  that 
co-operation  of  Capital,  Labour  and  brains  alone  could  build  a  new  world, 
and  that  in  an  enlightened  community  change  should  come  by  consent, 
and  not  by  force.  ^Miat  they  claimed  for  the  E.S.C.A,  was  that  the 
"goods  "  offerod  to  the  employers  were  more  in  accordance  with  their 
specialised  requirements  than  any  other  association  could  offer.  A 
brochure,  which  would  be  distributed  to  members  ])res.'nt,  gave  the 
wording  cf  a  draft  clause,  prepared  by  the  Conference  of  Staff  Associa- 
tions (convened  on  the  invitation  of  their  Association),  which  it  Avas  pro- 
I)Osed  should  be  substituted  for  Clause  17  in  the  Electricity  Supply  Bill. 
The  proposed  new  clause  would  be  moved  in  Committee  by  Mr.  Trevelyan 
Thompson,  of  Middlesbrough,  and  other  clauses  had  been  withdrawn  in 
its  favour.  They  had  95  men\beis  of  Parliament  pledged  to  support  it, 
of  whom  45  were  in  Committee  B,  which  was  going  to  deal  with  the  Bill, 
and  it  was  b?licved  that  the  clau.se  was  safe.  The  general  effect  of  the 
new  clause  would  be  to  change  "the  Minister  may  '  to  "the  Minister 
shall  "  give  eomponsation  for  lo.ss  of  office  or  pecuniary  lo.ss  sustained 
by  members  of  the  staffs  of  electricity  undertakings  owing  to  their  having 
been  transferred  under  the  Act.  With  regard  to  the  \Miitley  Councils, 
the  Government  seemed  to  have  forgotten  when  they  brought  about 
Whitleyism  that  there  were  such  jieople  as  brain  workers,  and  they  were 
excluded  from  representationon  the  Councils  :  but  the  Jlinistiv  had  now 
had  in  hand  for  some  time  a  stheme  to  establish  panels  of  the  Industrial 
Council  and  district  panels  at  which  that  Association  and  the  E.P,E,A. 
would  be  represented.  The  Federation  of  Technical  and  Scientific 
Professional  As.sociations,  which  included  the  Electrical  Power  Engi- 
neers' Association,  the  National  As.sociation  of  Industrial  Chemists,  the 
National  Union  of  Scientitie  Workers  and  the  EUetrioity  Su]»ply  Com- 
mercial Association,  now  had  a  membershii)  of  about  30.000.  He  under- 
stood that  the  British  Association  of  Chemists  and  the  Society  of  Tech- 
nical Engineei's  had  also  joined,  and  other  associations  had  the  matter 
under  consideration.  They  wanti>d  also  to  link  up  the  Insurance  and 
Bank  Clerks'  Unions  and  others  with  their  Federation,  which  would 
strengthen  any  re)iresentations  that  might  be  made  to  the  Government 
or  Government  departments  and  others.  The  question  of  the  affiliation 
of  the  E.S,C.A,  with  the  E,P,E,A,  was,  he  believed,  before  the  E.P.E.A. 
on  the  previous  day,  and.  although  he  had  no  official  infonnation,  he 
thought  that,  with  the  exception  of  certain  formalities  and  the  arrange- 
ment of  details,  the  affiliation  might  be  considered  an  aeeomj)li.sbed  fact. 
An  arrangement  had  also  been  provisionally  made  for  the  "  Electrical 
Power  Engineer,"  the  representative  organ  of  the  E.P,E..^,,  to  be  also 
the  organ  of  the  E.S,C..'V.,  the  expenditure  being  borne  by  the  two 
associations  equally. 

Their  relations  with  the  employers'  side  of  the  .Joint  Industrial  Comieil 
bad  been  most  cordial,  and  it  was  hoped  that  the  bodies  re])resenting  the 
i-'uployers  woidd  soon  hold  a  conference,  with  the  result  that  an  award 
w  luld  be  made  in  accordance  with  the  Association's  basic  salaiv  scheme. 
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which  provided  for  greater  increases  in  th?  cases  of  mm  under  £200  than 
in  the  cases  of  those  over  £200  jkt  annum. 

.Mr.  Smith  gave  some  further  particulars  of  the  Association's  progress 
in  the  provinces,  and  conchided  by  advising  members  to  take  advantage 
of  the  facilities  offere<l  by  the  University  of  Londcn  to  secure  the  new 
Degree  of  Commerce,  as  the  Association  could  improve  the  status  of  its 
members  the  more  quickly  if  the  members  improved  their  own  efficienev. 

A  pledge  to  sup|K)rt  the  Association  was  taken  from  those  pres 
and  ap|)eared  to  be  unanimous. 


Fig.  1  illustrates  the  ordinarj-  pattern  heater  in  outline,  anj  indi- 
cates the  internal  arrangements.  A  similar  type  is  also  made  with 
a  slightly  different  frame,  and  suitable  for  pennanent  tixing.Vhereas 
the  type  illustrated^can  be  conveniently  moved  if  desired.     The  coil 


Heating  and  Cooking  Notes. 

The  "  ELECTRo-VAPorR  "  Radi.\tor. 

Tliere  are  circumstances  where  a  convection  heater  is  preferable 

to  a  radiant  heater,  and  the  war  demand  for  radiators  which  could  be 

employed  in  the  neighbourhood  of  inflammable''gases  lead  to  the 

development  of  eIectro-vaix)ur  anfl  electro-steam  heaters.     Messrs. 


SATCTY  VALVE 


iVATEB    FILLER 


I'lij-   1. — "  ELE.TRo.\'Ai'orK"  Rauator. 

Benham  &  Sons,  L'.d.,  were  early  pioneers  in  producing  heating  and 
cooking  appliances  ;  and  their  "  Electro- Vapour  "  radiators  show 
foresight  in  design  in  meeting  the  requirements  of  consumers. 

These  heaters  consist  of  metal  frames  similar  in  pattern  to  the 
ordinary  steam  radiator,  and  a  small  vaporising  chamber  is  ti.\ed  at 
the  base.  Heat  is  s-upplicd  to  the  vaporising  chamber  by  means  of  a 
tubular  enc!o.,,|  fLrtri.-  licatin-  clement.     The  loading  of  the  ele- 


Fi^i.  2.— "Electro- VAPorB"  CrrEOARn  Airee. 

pattern  heater  shown  in  Fig.  2  has  been  specially  designed  for  use  in 
airing  linen  and  clothing  cupboards,  particularly  in  the  larger  resi- 
dential houses  and^flats  and  in  hotels.  A  similar  pattern  to  Fig.  1  is 
also  made  with  tubular  rail  suspended  above  the 
heater,  for  use  as  a  towel  rail  in  bathrooms  and 
lavatories. 

A  Xew  '■  Ediswan  "'  Breakfast  Cooker 

A  good  type  of  boiling  plate  aiid  grill,  built  as 
onejpiece  of  apparatus  and  usually  termed  a 
breakfast  cooker,  forms  a  very  suitable  medium 
for  Krst  introducing  electric  cooking  into  tlje 
home.  The  "  Ediswan  "  breakfast  cooker  con.sists 
essentially  of  a  hotplate  hob  and  a  grill  element 
mounted  on  a  cast-iron  frame.  The  hob  c(m- 
sunies  7.5()  watts,  and  t  he  grill  element  1  ,(XM  •  watts, 
so  that  the  consumption  of  the  apparatus  on  full 
load  is  1|  iniits  per  hour.  Control  is  provided  by 
means  of  two  tumbler  switches,  but  it  would 
have  been  an  advantage  to  have  had  two-lieat 
control  on  the  hot  plate  in  order  to  facilitate 
simmering  and  similar  operations.  Whilst  for 
breakfast  purposes  boiluig  only  may  be  reciuired,. 
it  should  be  borne  in  muid  that  this  class  of 
apparatus  can  be  quite  suitably  used  for  preparing 
other  meals.  The  finish  looks  well,  being  black 
enamel  with  nickel-plated  facings,  and  the  hob- 
]>late  is  completely  nickel-plated.  The  apparatus  is  supplied  com- 
plete with  grilling  pan  and  grid. 


ment  varies  from  350  watts  for  a  heating  capacity  of  4(i(l  cubic  ft.  to 
1,100  watts  for  a  heating  ca])aeity  of  1 ,200  cubic  ft.  It  will  thus  be 
seen  that  an  allowance  is  made  of  a  trifle  under  1  watt  consumption 
of  electrical  energy  per  cubic  foot  of  heating  space.  Tne  radiators 
become  hot  in  about  :J0  minutes  from  switching  on. 


Electricity  Supply  and  Increased 
Output. 

In  a  sp?ech  delivered  at  Hi-ton  on  the  !Uli  inst.,  Mr.  C.  A.  JlcCuiily,. 
K.C,  M.P.,  urgfd  the  need  for  increased  output  and  indicated  ways  in 
which  industrial  development  could  be  helped.  He  said  our  ditticulties 
would  not  be  solved  by  reducing  the  reasonable  profits  of  industry- 
liigli  wages  meant  increased  purchasing  power,  increased  consinii]ition 
an<l  production.  Three  things  were  essential  for  making  wealth-  nun, 
machinery  and  motive  power.  In  order  to  get  more  wealth  it  was 
necessary  to  sjx-ed  up  either  the  men  or  the  machinery  or  sup])ly  more 
mitive  power  B-.'fore  the  war  the  American  worker  was  far  better 
ecpiipped  than  the  British  working  man  :  he  had  in  his  factories  newer 
and  better  machinery,  and  he  used  50  per  cent,  more  motive  power 
(.steam  or  electrical)  to  help  him  in  his  task.  We  might  double  the 
etliciency  and  output  of  the  British  working  man  by  giving  cheap  and 
abundant  motive  power.  After  a  reference  to  the  rejjort  of  the  t'oal 
Conservation  Commission,  Mr.  McCurdy  said  that  the  motive  power  of 
the  future  would  be  electricity.  At  ])resont  there  were  GOO  separate 
authorities  generating  electricity  for  public  ]iurposes,  apart  from  jjrivate 
companies  or  firms  that  supjjlied  themselves.  It  was  a  wasteful  .system, 
and  we  must  have  a  centralised  su])ply  with  abundant  and  cheap  distri- 
bution of  electricity  in  the  interests  of  British  trade.  Other  countries 
had  taken  steps  in  the  same  direction  ;  Sweden,  for  in.stance.  had  spent 
I'-t.OOO.OOO.  In  addition  to  cheaj)  iiowei'  for  every  town  and  villag?.  we 
wanted  a  proper  transport  .service  for  all  the  s])arsely  inhabited  parts  of 
'Jieat  Britain.  Cheap  power  and  effici-nt  transport  would  revolutionise 
our  agricultural  industry.  In  France,  Italy.  Sweden  and  Oermany  elec- 
tricity was  being  used  for  agricultural  purposes  ;  from  extensive  power 
stations  overhead  lines  airried  electricity  to  the  farm  where  electric 
IHiwer  was  used  for  a  great  variety  of  purposes.  The  application  of 
■icienco  to  agriculture  was  only  in  its  infancy,  but  to  greatly  increa.se  our 
l)roduction  of  foorl  it  was  only  necessaiy  to  apply  the  knowledge  we 
already  had  got.  The  war  had  emptied  the  larders  and  warehouses  of 
the  world,  and  the  ojH-ninKs  for  British  commerce  were  never  so  great  as 
to-day.  We  only  required  the  wisdom  and  courage  to  see  our  oppnrtu- 
nity,  to  scrap  obsolete  methods  and  to  overhaul  our  industrial  .system. 
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Fare'well  Dinner  to  Mr.  W.  "SV.  Blunt. 


In  order  to  mark  the  occasion  of  the  retirement  of  Jlr.  W.  W.  Blunt 
from  I'is  post  of  director  of  the  Metropolitan-Vickerp  Electrical  Company, 
Ltd.,  he  was  entertained  to  dinner  by  his  colleagues  from  Trafford  Park 
and  the  district  offices  at  the  Midland  Hotel,  Manchester,  on  the  10th 
inst.  Mr.  Blmit  has  taken  up  an  active  partnership  in  an  engineering 
business  with  his  brother  in  the  United  States.  The  company  was  150 
strong. 

Capt.  R.  S.  Hilton,  managing  director  of  the  company,  was  in  the 
chair,  and,  following  the  toast  of  "The  King,"  proposed  the  health  of 
Mr.  Blunt.  He  said  it  was  a  source  of  gratification  to  know  that  Mr. 
Blunt  retained  a  connection  with  the  old  company,  and  would  represent 
it  in  an  important  position  where  he  would  help  to  build  up  and  cement 
the  entente  cordiale  between  not  only  the  British  comjiany  and  the 
American  company,  but  between  the  British  and  the  American  nations. 
There  could  be  no  better  ambassador.  Mr.  Blunt  had  seen  23  years 
with  the  company;  the  history  of  the  old  British  Westinghouse  Com- 
pany was  the  history  of  Mr.  IJlunt,  who  left  many  firiends  scattered 
through  the  commercial  and  engineering  institutions  of  the  country,  and 
not  a  single  enemy.  There  was  no  need  to  emphasise  what  a  loss  Mr. 
Blunfs  absence  would  be.  For  years  he  had  been  head  of  the  com- 
mercial organisation  of  the  company,  and  he  had  trained  a  good  many  of 
the  staff.  It  was,  perhaps,  the  human  side  of  Mr.  Blunt  that  attracted 
cver^-body  ;  he  had  a  most  likeable  and  lovable  character  :  he  was  abso- 
lutely straight,  and  he  retained  throughout  his  career  the  fullest  con- 
fiilence  of  all  his  colleagues.  Musical  honours  and  considerable  accla- 
mation were  awarded  Mr.  Blunt  at  this  stage  of  the  proceedings. 

In  handing  to  Mr.  Blunt  the  silver  coffee  service  and  flask  which  had 
bsen  subscribed  for  by  his  colleagues.  Mr.  P.  X.  Rand  added  to  Capt. 
Hilton's  eulogy  of  the  guest,  .\fter  some  amusing  reminiscences,  Mr. 
Rind  quoted  with  telling  effect  Rudyard  Kipling's  "  If,"  remarking  that 
it  exactly  fitted  Mr.  Blunt's  character.  Mr.  Rand  also  handed  to  Mr. 
Blimt  a  diamond  brooch  for  Mrs.  Blunt. 

In  his  reply  Mr.  Blunt  stated  th-^t  he  would  value  the  magnificent  gifts 
throughout  his  life  and  the  remembrance  of  all  his  colleagues  and  friends 
in  this  country  would  mean  more  to  h>m  than  he  could  tell.  He  par- 
ticularly appreciated  the  delicate  compliment  to  Mrs.  Blunt.  He  had 
been  largely  dependent  upon  his  o«-n  exertions,  but  none  had  had  such 
loyal  and  grand  support  as  had  l>een  given  to  him  by  the  whole  orga- 
nisation of  the  old  British  Westinghouse  Company.  He  predicted  a 
brilliant  future  for  the  new  Metropolitan-Vickers  Electrical  Company, 
which  had  the  opportunity  of  playing  a  tremendous  part  in  the  develop- 
ment of  both  national  and  individual  interest. 

Mr.  H.  Mexsforth.  C.B.E..  proposed  the  toast  of  the  United  States 
of  America,  and  coupled  thereto  the  names  of  Mr.  J.  C.  Whitmoyerand 
Mr.  O.  H.  Baldivin.  Mr.  Mensforth  said  that  he  had  been  in  America 
during  the  last  few  weeks,  and  had  pleasant  recollections  of  his  treat- 
ment there.  The  closer  the  co-ordination  of  American  and  British 
interests  the  better  for  the  civilisation  of  the  world  ;  the  ideals  of  the 
countiies  were  exactly  the  same. 

In  their  replies  Messrs.  MTiitmoyer  and  Baldwin  largely  indulged  in 
reminiscence,  and  many  stories  were  told.  They  expressed  their  extreme 
lileasure  in  reph-ing  to  the  toast. 

Mr.  ,T.  H.  Tea'rle  gave  the  toast  of  "  The  Chairman,"  and  Capt.  Hilton 
biiefly  replied.  Musical  items  given  by  reveral  members  of  the  Metro- 
politan-Vickei's  staff  interspersed  the  speeches. 


prepared  figures  for  the  construction  of  a  wharf  at  Blackfriars  made  ofl 
ferroconcrete,  with  two  decks  covered  by  a  roof.  It  would  carry  three 
railway  tracks,  which  would  be  in  communication  with  the  South-Eastem 
and  Chatham  Railway.  The  estimate  was  £100,000,  exclusive  of  the 
site,  but  inclusive  of  the  rail  tracks  and  connections.  He  saw  no  diffi- 
culty in  the  construction  or  operation  of  either  of  the  works. 

.Mr.  A.  W.  G.iTTiE  said  that  the  estimated  cost  of  the  clearing  house 
originally  proposed  was  £2,075,000.  That  was  a  building  of  UXI  million 
cubic  ft.,  while  the  building  now  proposed  was  a  structure  of  ]S0.0O0,00<> 
cubic  ft.  The  total  cost  of  his  scheme  he  estimated  at  £26,0fl0.000  : 
against  that  he  estimated  that  the  capital  redemption  account  would 
in  time  work  out  at  £50,000,000.  In  his  estimate  he  included  the  value 
of  the  land  now  occupied  in  London,  and  particularly  in  the  City,  by 
railway  goods  depots.  He  believed  there  would  be  a  saving  of  £22.064,000- 
])er  annum  if  his  idea  were  adopted.  He  thought  a  Leeds  clearing  house 
was  a  profitable  proposition  given  the  co-operation  of  all  concerned. 


The  Gattie  Transport  Scheme. 


The  Committee  on  the  Gattie  transport  schrme  las  resumed  its 
sittings.  .\t  the  last  sitting  Mr.  W.  B.  Clode,  K.C,  counsel  for  the 
Railway  Executive,  stated  that  the  London  inwards  '  and  outwards 
goods  traffic  in  1913  was  40.300  t<ms  of  general  goods,  and  28,700  tons 
of  coal  and  coke,  exclusive  of  through  traffic. 

Mr.  .J.  B.  H  \RPER.  assistant  general  superintendent  of  the  North- 
Kastern  Railway,  said  he  had  not  found  any  real  necessity  for  any 
change  in  the  present  systtm  of  haulage  or  of  dealing  with  wagons  cnce 
they  were  lo.aded  in  the  marshalling  yards,  but  he  had  found  the  necessity 
of  improving  the  means  of  dealing  with  traffic  in  large  transfer  grrds 
yards.  The-  best  method  of  handling  goods  was  overhead  travcUirg 
cranes.  If  the  container  system  was  in  general  use,  expensive  machineiy 
would  have  to  be  installed  at  all  warehouses,  private  sidings.  &c.  It 
would  be  more  costly  to  provide  machinery  for  housing  containers  than 
the  cost  of  the  present  shunting  for  locomotives  :  he  did  not  think  it 
possible  to  abolish  shunting,  because  of  the  number  of  delivery  ])laces 
that  had  to  be  made.  The  Gattie  system  would  save  horse-power  and 
time  so  far  as  the  collection  and  delivery  of  goods  was  concerned.  He 
thought  the  system  deserved  a  test.  If  the  carrying  capacity  of  the 
c  intainei-s  were  limited  to  4.^  tons  it  would  be  very  doubtful  if  wagon 
stock  could  be  reduced,  and  there  would  be  an  increase  in  the  number 
of  trains  and  train  mileage,  which  would  cause  more  congestion  on  the 
running  lines  than  at  present.  If  the  Gattie  system  were  tried  on  the 
North-East^m  Railway  the  most  suitable  place  would  be  Leeds. 

On  Tu-sday  Mr.  Percy  Thoma.s.  A.M.I.C.E.  (on  b-hal*  of  Sir  John 
Norton-Griffithi-),  said  that  he  had  studied  Jlr.  Gattic's  proposal  and 
estimated  the  cost  of  the  proposed  London  clearing  house  at  £8,980,000. 
exclusive  of  machinery  and  equipment  or  cost  of  site.     He  had  al.so 
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SPECIFICATIONS  PUBLISHED 

The  following  abstract  from  some  of  the  specifications  recently  published  have  been 
specially  compiled  by  Messrs.  Mewburn,  Ellis  &  Co.,  Chartered  Patent  Agerrts, 
70  and  72,  Chancery-lane,  London,  W.C. 

Whenever  the  date  applied  for  differs  from  the  date  on  which  the  application  was  lodged 
at  the  Patent  Office  the  former  is  given  in  brackets  after  the  title, 

1918  Specifications. 

117,443  Bosch    Akt.-Ges.    R.    Double-current    dynamos    for    wireless    installations.- 

(1;'6;17.) 
120.897  Scintilla  (Firm  of).    Magneto-electric  ignition  machines.    (2/11/17.) 
131.963  Vaughan.     Direction  finders  and  the  like  for  wireless  signalling.   (28/6,18.) 
131,978  Smith.     Automatic  regulator  for  electric  dynamos.     (25,7,18,) 
131.998  Electrolytic  Zinc  Co.  of  Australasia  Proprietary.    Treatment  of  zinc- 
solutions  preparatory  to  the  recovery  of  zinc  by  electro-deposition.   (17,'8/17.) 
132.016  Lewis.     Variable  speed  alternating  current  motors.     (31/8/18.) 

132.019  Wrench  &  Engelke.     Electric  arc  lamps.     (2,'9/18.) 

132.020  Reyrolle  &  Co.,  Gregory  &  Clothier.     Electrical  switchgear.   (2/9/18.) 

132.021  Devsdale.     Alternating  current  relays.     (2;9,18.1 

132.022  Hinton.     Method  of  and  means  for  determining  the  electrical  characteristics  of- 
high-frequency  oscillation  circuit.     (2  9  18.) 

132,058  Western  Electric  Co.    Power  modulators  for  radio-transmission.    (14/9/18^) 
132,064  Juno.     Refillable  electric  cartridge  fuses.     (17,'9/18.) 

132.080  Simon  &  Sarron.     Electric  resistance  furnaces  for  heating  gases.    (24,9/I8J 

132.081  Watson  &  Co.,  Greaves  &  Etchells.     Electric  furnaces.     (25  9 '18.) 
1.32,101  Latour.     Radio-telegraphy  and  telephony.     (18  10,17.) 

l.'^2,l  13  Kaplan.  Galvanic  cells.  (2  11 '18.) 
132,114  Kaplan.  Galvanic  cells.  (2,1118.) 
132  1 15  Henley's  Telegraph  Works  Co.  &  Nichols.     Removable  electric  fuse  carriers. 

i4/ll  18). 
132,118  Latour.    Radio-telephonic    apparatus.     (30/11/16.    Divided    application    on 

18.621/17). 
132,131  McAlpine.     Electric  relays.    (4'12,/18.) 
132,145  Lewis.     Electric  incandescence  lamps.     (,^0/12/!8,) 

1919  Specifications. 

122,631  Soc,  Des  Moteurs  Salmson  (Systeme  Canron-Unne).    Magnetos,     (23/1/18.) 
125  373  Soc.  Francaise  Radio-Electrique.     Utilisation  of  high-frequency  alternators 

in  telephony.    (26,10/17.) 
129,261   British  Westinghouse  Electric  &    Manufacturing   Co.     Protective   ap- 
paratus for  dynamo-electric  machines.     (29  6  18.    Addition  to  120.911..' 
1.32.167  Marks  (Splitdorf  Electric  Co.)     Method  of  and  apparatus  for  continuously 

interrupting  electrical  circuits.     (7,2  19.) 
132,170  Siemens  Bros,  &  Co,  &  Laidlaw.     Telephone  systems,     (8  2  19.) 
132  174  Vickers,  Ltd.,  Etchells  &SIEDMAN.       Electrical  switches.     12  3  18.  Divided. 

application  on  3,721,18,) 
132,196  Siemens  Bros.  &  Co,  &  Pettigrev;.    Telephone  systems.     (28  3  19.) 
132,203  Schneider  et  Cie.       Electric  apparatus  for  indicating  and  repeating  move- 
ments at  a  distance.     (29,4/19.     Addition  to  10.676/18.) 
132,216  Siemens  Br^s,  &  Co.  &  Wood.     Electric  cable  junction  boxes  or  like  arrange- 
ments,    (26,'5,19.) 

APPLICATIONS  FOR  P.XTENTS. 

Note. — Names  within  parentheses  are  those  of  communicators  of  inventisny 
September  3.  1919. 

21.594  Round.    Valves  for  wireless  transmission. 

21.595  Murray.    Phonic  motor  drive  for  telegraph  printer. 

21.598  Constable.     Electric  cables  and  joint  boxes  for  same. 

21.599  Alltree.    Shock  absorbers  for  power  transmission  systems. 
21.603  TowNSENC.     Magnetic  fricticnal  variable  speed  gearing. 
21,618  Jordan.     Electric  light  fittings. 

21,624  Western  Electric  Co.    Transmission  systems. 
21.656  B,T.-H,  Co.     (G.E.Co.)     Electric  welding  apparatus. 
21,685  Weismann.     Electric  control  mechanisms.     (10'8 '17.  France.) 
21,692  Macdonalp,     Electrically-lccating  oil  bearing  strata. 

September  4.  1919. 
21.712  Cl^usok.     Appliance  for  disinfecting  telephones. 
21714  Foster  Enginehring  C^.  &  Dobson.    Switches. 
21,775  B.T,-H,Ck).     (G.E.Co,)     Incandescent  lamps,  8rc 
->1 ,779  Selective  Signal  Co.  4:  Lyons.     Electrical  oscillatory  circuits. 
21.783  IcRANic  Electric  Co.    Push-button  controls  of  motor  starters. 
->1.797  Chandler.     Means  for  measuring  electrical  constants  of  an  oscillatory  circuili 
21.808  Franklino.     Electric  welding  apparatus. 
7*1.614  Fountain.    Thermo-telephones,  &c, 

September  5.  1919. 
21,829  Redmayne  &  Dean.    Contacts  for  switches,  fuses.  &c. 
21,835  Barry.    Obtaining  currents  of  two  periodicities  from  one  generator. 
21,841  HoLLiNGwoRTH,     Electromagnetic  Wave  signalling  Systems. 
21,812  Fi'Li.ER.     Wood  separators  for  accumulators. 
21.8.55  Electrical  Improvements,  Ltd..  &  Beard.     Reactive  windings. 
21,868  Miller.    (Conduit  fittings  for  electric  cables. 
21,876  Portholme  Aircr.^ftCo.  StCoBBOLD.     Electric  plugs. 
21.885  FiLBAR  Electric  Heater,  Lt^,,  &  Kratt,     Electric  water  heaters. 

21.891  Trichard.     Electric  wave  form  indicators  or  oscillographs. 

21.892  Tricharo.     Frequency  multipliers. 

21.897  &  21.898  BELFiELn.     (Westinghouse  Air  Brake  Co.)    Automatic  eiectnc  coup- 
lings. 

September  6.  1919. 
21.957  AspDEN  &  Bowman.     Electrical  equipment  of  motor  vehicles. 
21,966  Bauber,  Burr  &  Merry.     Electric  pendant, 
21,984  Johnson  &  Rahpek.     Electric  receiving  apparatus  for  telegrapr,s.  &c, 

21.991  Akhoona.     Electrical  systems  for  preventing  collisions  on  single  une  railways. 

21.992  Pudum.'ee.     Electricians. 
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September  8,  1919. 
22,036  Thompson.    (Soc.  Francaise  Radio  Electrique.)    Wireless  telephone  systems. 
22.039  Scott-Taggart.    Thermionic  devices. 
22.042  SucHOSTAWER.    Magneto  nvotor. 

22.063   NCRSKE     AXTIESEI.SKAS     FUR     ElEKTROKSMISK     INDUSTRIE     NORSK     INDUSTRIE 

Hyfctekeank.     Electrode  for  electric  furnaces.    (17/1/19,  Norway.) 
22.074  B.T.-H.Cc.     (G.E.Cc.)    Electrical  apparatus. 

22.090  Watxi:;s.     Electric  tramways. 

22.091  V/est  &  Co.  i  Breeze.    Control  devices  for  electric  lifts,  craives.  Stc. 
2Z099  Red«ond-Hcward.    Wireless  telegraph  and  telephone  apparatus. 

22,105  O'Dell,    (Western  Union  Telegraph  Co. I    Operating  synchronous  telegraph 
systems. 

September  9,  19'iO. 
22.114  Chadwick  &  Bishop.  Pulleys  for  trolley  poles. 
22.118  Gray.     Electric  light  fittings.  &c..  for  vehicles. 

22.127  Thompson.    (Bethenodi.     Electromagnetic  wave  navigational  systems. 
22.162  Berwick  &  Sizaire.     ElectricallyKjperated  lifting  jack. 
22.165  VicTcRiA  Falls  &  Transvaal  Power  Cc.  &  Price.    Oil  switches. 

22.171  HAUsrcRr.    Telephone  receivers. 

22.172  Scintilla.     Fastening  toothed  wheels  in  magneto-electric  ignition  apparatus, 

(1.10  18.  Germany.) 

22.173  A'ct.-CDes.  Brown.  Boveki  et  Cie.     Apparatus  for  diminishing  injurious  earthing 

currents.    (23, 12  18.  Switzerland.) 
22,175  British  Westinohouse  Electric  &  Mfg.  (^.  &  Lister  &  Cheetham.     Electric 

rcla>-s. 
22,184  British  Westinohouse   Electric  &  Mfg.   Co.    Cooling  and  ventilation  of 

d:/Tiamo-electric  machines. 

September  10,  1919. 

22.205  Waite.     Locking  electric  switches. 

22.206  Waite.     Indicating  faults  in  electric  ignition  of  internal  combustion  engines. 
22,247  Mevfarth.    Electromagnetic  braking  apparatus  for  railway  vehicles,  Stc.  (I9;9/I8 

Switzerland.) 
22.263  B.T.-H.  C:>.     (G.E.Cc.)     X-ray  apparatus. 

22.287  Mauron.     Installation  for  charging  batteries.    (10/9/18.  Switzerland.) 

22.288  Mauron.    Current-reversing  devices  for  dynamos.    (10/9/18.  Switzsrland.) 

22.289  Mauron.    Automatic  voltage  regulation  of  dynamos.    (10/9/18,  Switzerland.) 

22.290  Maueon,     Automatic  regulation  of  parallel  working  of  variable  speed  dynamos 

and  accumulators.    1 10  9  18.  Switzerland.) 
2Z299  Haruan  &  Le  Bas.    Dynamo-electric  machines. 
22,302  Tavlor.    Obtaining  currents  cf  any  frequency  from  three-phase  systems  of  any 

other  frequency. 

September  II.  1919. 
22.304  Robinson.     Intercommunication  telephone  systems. 
22,313  English  Sewino  Cotton  Co.  &  Bennett.    Devices  for  cutting  off  current  for 

electric  lifts.  &c..  when  gates  are  open. 
22,319  Electric  Construction  C^.  &  Tchkinson.    Means  for  starting  up  synchronous 

rotary  converteis. 

22.331  Cdughtrje.    Series  current  relay. 

22.332  Automatic  Telephone  Mfg.  Co.,  Harrison.  Smith  &  Redford.    Telegraph 

printing  machine. 

22,358  Ellis.    Control  for  battery-driven  motors. 

22,367  B.T.-H.Co.    (G.E.Cd.)     Light  reflectors. 

22.371  Zweizbergk.     Electric  motor  control  systems. 

22.378  Vyvyan.    Means  for  punching  telegraph  tape. 

22,391  BoKCHARDON.    Gene:ators  of  high  frequency  oscillations  for  wireless  telegraphy. 
121.11/18,  France.) 

September  12.  1919. 

22,414  Hirst.     Handle  mechanisms  for  imparting  step  by  step  movement  to  rotary 

Ewitchgear.  &c. 
'  22.428  Westrop.     Electric  wire  or  cord.  8ic.,  adjusters. 

22.445  Cattell.    Trolley  gui  de  for  electric  tramcars  with  overhead  system. 

22,494  G.E.Cc.    Thermionic  Valves,  ic. 

September  13,  1919. 

22,541  Metals  Extraction  Corpn.,  Williams  &  Harris.     Electrolytic  cells  for  de- 
position of  metals  from  solution. 

22.545  Railing  &  Taylor.     Electric  lamp  fittings. 

22.554  Gilbert.     Locking  electric  switches  of  ignition  circuits  of  motor  vehicles. 

22.555  LA7.-T0S".     Electric  lamps. 

22.564  Dpivep.     Regulating  switch  for  electric  clocks  or  time  transmitters. 

22.581   FERP_A;iTi.     Transformers. 

22.583  Bancroft.     Ponable  electric  lamps. 

22.589  Calvert,     Incandescent  lamps. 

22.592  Buckley.     Starting  rheostats  for  motors.    (13 '9/18,  Australia,) 

22.600  AOAM.     E'.ectric  light  fixtures,     (8  10/18,  U,S.) 

22.601  Wheeler.     Electric  joint,  fc..  box. 

September  15.  1919. 
22.609  Burdon.    Telephone  arrangement  for  firemen, 
22.622  Barry  &  Taylor.     Reducing  lagging  current  ( 
22.635  SciARONi.     Electric  oven  and  shelving. 
22.646  EoisoN  Swan  Electric  Co.  &  Wriohton,     Electrical  indicators,  &c. 
22,655  Rtworth,     Protection  of  live  rails  or  conductors. 
22,686  Oldham.    Apparatus  for  charging  galvanic  batteries. 

September  16.  1919. 

22.714  HiATT  i  Cc.  it  Melson.     Electric  lamps  for  police.  &c. 

22.715  JAKSucHi.     Starter  for  sciuirrel-cage  induction  motors. 

22.725  Ppice.     Electric  heating  device  for  use  with  cooking  utensils.  &c. 
22,787  Oldham,     Galvanic  b^itteries. 

22.790  Glass.     (Lorenz  Akt.  Gej.  C.)     Electric  machines  for  high  frequencies. 

22.791  Lorenz  Akt.  Ges.  C.     Means  for  producing  electric  oscillations  by  electric  arc. 

'5'6  18.  Germany.) 
22.798  E.  T.-H.  Co.  &  Canter.     High-speed  electric  ic.  locomotives. 

September  17.  1919. 
22.863  S:x)TT-Tagoart.     Elytron  discharge  devices. 
22.901  B.T.-H.  Co.     (C.  E.  Co.)     Electromagnetic  switches. 
22.908  Roche.     Electric  switches. 

22.913  Dukes  i  Kremenzky.    Galvanic  cells. 

22.914  Sshheider  ET  Cie.    Windings  for  rotors  of  dynamos.    (10/6/19,  France.) 
22,933  Taylor.    Auto-selective  fuses. 

September  18.  1919. 

22.960  Szott-Taggart.     Negative  and  positive  resistance  vacuum  tube  devices  for 

wireless  telegraphy. 

22.961  Walsh  &  Whipp.     Electrical  single  and  double  preventer  for  exhatist  openers 

and  switches. 

22.977  METR'..KiLiTAW-VicxERS  ELECTRICAL  Co.  &  JuHLiN.    Commutatois  for  dynamo- 
electric  machines. 

23,020  Davidson.     Electric  fuse  holders. 

September  19.  1919. 

23.038  WoRTHiMOTON.    Combination  of  water  turbine  and  water  wheel  for  generating 
electricity.  &c. 

23.051  Watson.    Combined  double  pole  switch  Jnd  plug. 

23.052  FouRNiER  D'Albe.    Selenium  cells. 

23,057  EnRMSHAv.-.     Method  of  diiving  electric  generators  on  bicycles,  Sk. 
23.069  Gr-.tto;.'  &  Jones.     Electric  signalling  telegraph. 
23.073  Gvl:  SToiiE.     Electro-medical  or  shocking  coils. 

23.096  CR-j;r?Tn;i  &  Co.     Device  for  securing  electric  cables. 

23.097  Cri,'.:?-.:.  &  C'j,  &  Jokes.     Switches. 

23.098  Ci?c.!^.-T:  .  k  C:..  &  Jones.     Boxes  for  electrical  apparatus. 

23.099  J0NE5.     Sw.iches. 
23,104  Km-,.    Dry  battery. 

23.117  Passmcre.     Electric  welding. 

23.118  GoLDSTONE.     Electric  condensers,  Sec 
23.120  CATTS?a/.CLE.    Switches. 


ilternating  current  systems. 


Gommercial  Topics. 

Trade  with  Italy. 

The  British  \'ice-ConsaiI  at  Savona  is  prepareii  to  receive,  for  the  use  of 
api>licants  at  the  Vice-Consulate,  jiriced  catalogues  of  various  goods, 
iivcludiiij;  Diesel  and  Fetters  oil  engines  and  electric  motors  for  alternating 
and  c.intinuous  current.  Catalogues  should  be  provided  with  notes 
showing  the  t;rms  for  the  supjjly  of  the  goods  e.i.f.  Savona  or  Genoa. 

Portuguese  Electrical  Schemes. 

.\niong  various  industrial  .schrines  for  the  development  of  PoKTUGAL 
are  projects  for  utilising  ths  water-power  of  the  JJouio  and  the  Tagus  for 
generating  electric  power  for  the  industrial  development  of  the  countrj-, 
and  to  render  it  independent  of  foreign  coal.  These  schemes  will,  it  is 
said,  be  carried  out  in  co-operation  with  Spain.  There  are  also  pro]iosals 
for  electrifying  important  stretches  of  railway-  line.  A  good  deal  of  capital 
will  be  required,  but  if  the  projects  should  be  carried  out  there  will  be  a 
good  demandfor  hydroelectric  plant, electrical  supplies,  rolling  sti  ek,&c. 
*         *         *         * 

British  Goodsfor  Local  Authorities. 

The  Industries  and  Manufacturing  Fepartment  of  the  Board  of  Trade 
has  issued  a  communication  to  local  authorities  on  the  economic  position 
of  the  country,  and  suggesting  the  desirability  of  stipulating,  as  far  as 
practicable,  in  all  contracts  placed  by  them  that  the  goods  to  be  supplied 
should  be  of  British  manufacture.  The  letter  also  states  that  where  the 
})rices  quoted  were  unduly  high  compared  with  those  of  foreign  manu- 
facturers, or  where  an  unduly  long  j>eriod  was  required  for  deliverj',  the 
Board  of  Trade  would  be  glad  to  be  so  informed,  and  would  be  prepared 
to  make  inquiries. 

We  trust  that  local  authorities  generally  will  adopt  the  imnciple  of 
the  purchase  of  British  goods  whenever  possible.  In  the  past  the 
Councils  have  not  been  conspicuous  for  their  support  of  British  electrical 
manufactures,  but  the  war  has  no  doubt  altered  their  view  >  ;  at  legist, 
we  hope  so. 

Engineering  Products  in  South  America. 

We  are  iileased  to  learn  that  the  Uejiartmeiit  of  Overseas  Trade  and 
the  British  Engineers'  Association  have  agreed  to  despatch  an  investi- 
gator to  Chili,  Peru  and  Bolivia  in  order  to  ascertain  the  conditions  and 
])rospects  for  the  sale  of  BritiJh  engineering  ))roducts  in  those  countries. 
The  investigation  will  cover  civil  engineering,  power  plant  and  accesso- 
ries, mining  plant.  j)lantation  machinery,  machine  tools,  electrical 
machinery  and  plant  ( but  not  electrical  accessories),  motor  vehicles,  &c.  : 
and  the  investigator  will  also  report  upon  import  imd  shipping  methods, 
tariffs,  legislation,  statistics  and  competition.  British  firms,  who  are 
not  members  of  the  association,  may  participate  in  the  inquiry  on  pay- 
ment before  the  reeeint  of  the  first  report  of  a  fee  of  20  guineas.  Com' 
munications  should  be  addressed  to  the  Comptroller-General  of  the 
Department  of  Overseas  Trade  or  to  the  secretary  of  the  British  Engi- 
neers' .\ssociation. 

*  *  *  * 

Trade  Marks  in  Brazil. 

Those  who  have,  or  contemplate  having,  commercial  relations  with 
Brazil,  should  take  care  to  register  their  trade  marks  in  that  country  in 
order  to  prevent  imfair  competition  and  infringement.  It  is  only  by  prior 
registration  that  the  goodwill  and  use  of  the  trade  mark  may  be  reserved. 
According  to  Brazilian  law  a  manufacturer  or  trader  has  the  right  to 
distinguish  his  merchandise  or  products  by  means  of  s])ecial  marks 
stamp.-d  on  the  articles  themselves  or  on  the  receptacles  or  wrapjjers 
containing  the  articles  ;  but  to  secure  the  exclusive  use  of  the  trade  mark, 
its  registration,  deposit  and  publicity  are  indisix-nsable.  Eoivign  trade 
maiks  must  be  jiresented  to  the  '"  Junta  Commercial  '"  of  Rio  de  Janeiro, 
and  the  application  for  registration  must  be  accompanied  bya  declaration 
of  what  constitutes  the  trade  mark  and  a  full  description  of  it.  the  class  or 
industry  it  is  to  represent,  the  profession  of  the  applicant  and  his  address, 
&c.  The  British  ('hamb.-?r  of  Commerce  of  Sao  Paulo  has  made  arrange- 
ments with  an  eminent  la  wyer  in  Rio  de  Janeiro  to  execute  all  a))plications 
for  the  registration  of  trade  marks.  The  cost  of  registration  varies 
between  £8  and  £15,  the  averag:^  being  approximately  £10.  The  period 
of  registration  is  for  l.j  years. 

*  *         *         • 

Engineering  Amalgamations. 

.\nother  import. lilt  ainalgamation  of  well-known  engineering  firms 
has  recently  taken  place  in  oitler  to  increa.se  jirodui  tion  and  to  establish 
an  efficient  .selling  organisation.  The  amalgamated  Hnns  are  :  Messrs. 
Aveling  &  Porter,  of  Koehester;  E.  H.  Bentall  &  Company,  of  Hey- 
bridg.:-  ;  Blackstone  &  Comnany,  of  Stamford  ;  Richard  (iarrett  &  Sons, 
fif  Leiston  ;  and  James  &  Ercderick  Howard,  of  Bedford.  These  names 
arc  household  words  in  the  engineering  industry  cf  the  eountrc,  and 
most  of  them  have  been  established  over  100  years.  The  amalgamation, 
which  will  be  known  as  "The  Agricultural  &  General  Engineers,  Ltd.," 
has  a  capital  of  three  millions  st."rling.  and  has  Ijeen  fonned  with  the 
view  of  employing  a  large  amount  of  British  labour  on  mass  ))roduction. 
The  firms  in  the  amalgamation  will  not  lose  their  identity,  and  their 
management  will  be  unchanged.  The  various  works  will  specialise  in 
their  chief  iiifiduets  ;  they  will  Ije  greatly  extended,  and  already  a  large 
amount  of  this  work  and  the  purchase  of  new  tools  has  been  undertaken. 
The  head  offices  of  the  new  comjiany  will  be  at  Central  House.  Kingsway, 
London,  but  until  the  Government  Department  which  is  now  in  posses- 
sion cf  Central  House  has  removed  (which  will  Ix"  in  the  course  of  the 
next   two  months)  the  temporarj-  offices  src  at  50,  Pall  Mall,   S.W.  1 
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Electricity  Supply. 


Maidenhead  Council  lias  applieil  fur  sanctiuii  to  borrow  £o,oOO  for 
extension  of  mains,  services,  &c. 

Mansfield  Corporation  has  recently  been  authorised  to  borrow 
£20,500  for  a4clitioual  generating  jilant. 

Islington  (London)  Borough  Council  has  authorised  an  increase  of 
a  further  20  ])er  cent,  in  the  charges  f(jr  the  sui)ply  of  electricity. 

MiDDLETON  Electricity  Committee  has  increased  the  price  of  electrical 
current  supplied  by  them  to  7d.  per  unit. 

Mansfield  Corporation  is  seeking  authority  to  borrow  £14.000  for 
extensions  of  the  electric  supply  works. 

LrvEKrooL  (.Jorporation  has  received  sanction  to  borrow  £67,845  for 

mains,  £4,000  ior  switchgear  and  £48,000  for  boilers,  economisers,  &c. 

Bandon  Local  Board  have  entered  into  a  contract  for  the  electric 

lighting  of  the  town  for  the  coming  winter.     The  local  gas  works  have 

been  closed  down. 

Thiksk  Parish  Council,  having  considered  the  tenders  of  the  local  gas 
company  and  of  the  Northern  Counties  Electricity  Supply  Company  for 
the  iiublio  lighting,  has  acceioted  the  latter  comjiany's  estimate. 

Llandudno  Urban  Coimcil  is  recommended  to  make  investigations 
into  the  possibility  of  utilising  the  water  power  available  at  their  -water 
■works  in  Carnarvonshire  in  generating  electrical  energy. 

ILKLEY  Urban  Council  has  ajjplied  for  sanction  to  a  loan  of  £5,000  for 
the  electricity  supply  department — £2,000  for  excess  expenditure  and 
£3.000  for  addditional  mains  and  services. 

The  North  "Wales  Power  &  Traction  Company,  which  has  under  con- 
sideration a  scheme  for  the  supply  of  electric  current  to  Portmadoc, 
Criccieth,  Pwllheli,  Nevin,  &e.,  has  informed  GlaSlyx  Rural  Council  that 
•the  cost  per  mile  of  the  overhead  transmission  line  would  not  be  less  than 
£1.500,  making  a  total  of  £00,000  for  the  scheme. 

(iLASGOW  Corporation  has  applied  for  sanction  to  borrow  £20,923  for 
additional  land  for  sub-stations,  £244,075  for  sub-station  buildings  and 
for  the  new  Dalmarnock  jjower  house  ;  £377,091  for  machinery  and 
•plant,  £300,000  for  mains  and  cables,  £18,000  for  meters  and  £64,000  for 
transformers  in  consumers'  premises. 

It  is  suggested  that  the  clinkers  from  the  Maryleeone  Borough 
Coimcil's  electricity  department  should  be  made  into  slabs  for  paving 
thr-  footways.  The  price  asked  by  the  Highways  Committee  for  the 
slabs  is  7d.  and  9d.  per  square  foot,  compared  with  10 Jd.  per  foot,  the 
present  contract  jirice  for  artificial  footway  paving  slabs. 

The  Secretary  for  Scotland  has  authorised  the  Corporation  of  Edin- 
BTRGH  to  borrow  a  further  sum  of  £950,000  for  the  executing  of  the 
■ca|(ital  works  under  the  Edinburgh  Electric  Lighting  Order,  raising  the 
whiile  sum  authorised  to  £2,280.000.  The  additional  sum  is  required  for 
the  new  works  at  Portobello. 

Hawarden  Rural  Council,  which  discussed  the  question  of  electricity 
•supply  before  the  war,  is  now  anxious  to  proceed  with  a  scheme  for 
Hawarden,  Queensferry,  Caergwole,  Hope,  &c.  The  clerk  has  been  in- 
structed to  notify  the  Board  of  Trade  of  the  intention  to  apply  for  a 
provisional  order  for  the  whole  of  the  districts,  and  a  committee  of  five 
members  has  been  appointed  to  deal  with  the  matter. 

Owing  to  the  increased  cost  of  fuel  and  other  ehalges.  King's  Lynn 
Cor))oration  has  increased  tlie  charges  for  electric  current  as  follows  :  For 
lighting,  from  6d.  to  7d.  jier  unit;  large  power  consumers,  from  1^. 
to  2|tl.  per  unit ;  and  for  otiier  power  consumers,  to  6d.  per  unit. 

T/ie  Council  will  sup])ly  electrical  energy  to  the  West  Lynn  shipyards 
by  carrying  a  cable  across  the  river  Ouse  by  way  of  the  Cut  Bridge. 

The  Board  of  Trade  is  actively  engaged  upon  tlie  preparation  of  the 
•promised  Bill  for  the  Development  of  VVater-power  in  order  that  the 
scheme  may  be  presented  to  Parliament  in  the  early  days  of  the  autumn 
session.  The  Government  propose  to  establish  local  boards  for  develop- 
ing water-power,  but  the  boards  will  have  authority  to  safeguard  the 
needs  of  localities  where  water-power  exists. 

0\ving  to  the  increased  cost  of  fuel,  labour,  &c.,  Torquay"  Corporation 
Jias  applied  to  the  Board  of  Trade  for  sanction  to  increase  the  present 
maximum  rate  for  the  sujiply  of  electricity  from  8d.  to  Is.  per  unit.  The 
Council  has  also  decided,  unless  the  local  tramway  company  agree  to  pay 
a  fair  price  frir  current,  to  ajjply  to  the  High  Court,  under  the  Courts 
(Emergency  Powers)  Act,  1917,  for  the  suspension  of  the  present  contract 
for  t  he  supply  of  electrical  energy. 

1.15DDENOEN  Foot  Council,  which  has  been  in  negotiation  -with 
Halifax  Corporation  and  the  Yorkshire  Electric  Power  Company  in 
regard  to  the  supply  of  electricity  to  Luddendcn  Foot,  has  decided  to 
accept  the  terms  submitted  by  Halifax,  and  an  application  is  to  bo  made 
tor  t  he  necessary  order.  We  are  also  glad  to  learn  that  Luddeuden  Foot 
Council  contemplate  installing  electricity  in  the  houses  to  be  erected  under 
•the  local  housing  scheme. 

On  Friday  last  the  Birmingham  Electric  Supply  Committee  placed 
contracts  to  the  amomit  of  £120,000  for  the  supply  of  plant  to  the  new 
Necliells  station.  Ciood  progress  is  being  made  in  the  early  construc- 
tional work.  The  concrete  piling  on  the  site  is  nearly  finished,  and 
steps  arc  being  taken  for  the  erection  of  the  first  part  of  the  steel  frame- 
work. The  material  is  now  being  delivered  with  reasonable  regularity. 
It  is  anticipated  that  the  «ork  •nUl  bo  sufficiently  well  advanced  by 
April  next  to  allow  of  the  introduction  of  the  first  instalment  of  ma- 
oliinery,  and  that  generation  of  current  will  be  commenced  about  this 
time  next  year. 


Electric  Traction. 

Neath  Town  Council  has  decided  to  borrow  £100,000  for  constructing 
electric  tramways. 

Llantkissant  Rural  Council  has  decided  to  promote  a  Bill  for  the 
extension  of  the  tramways  from  Penrhiwfer  to  Gilfach  Goch  and  from 
Tonyrefail  to  Pontyclun. 

Lancaster  Corporation  has  refused  to  co-operate  with  Morecam.be 
Council  in  the  purchase  of  the  tramways  of  the  Lancaster  &  District 
Tramway  Company. 

BotjRNEMOUTH  has  authorised  the  relaying  of  a  portion  of  the  tramway 
lines,  at  an  estimated  cost  of  £184,000,  and  to  purchase  new  tramcars  at  a 
cost  of  £60,000. 

Cardiff  Parliamentary  Committee  recommends  that  powers  be  sought 
in  next  year's  Corporation  Bill  to  construct  extensions  of  the  existing 
tramway  routes,  to  operate  motor  omnibuses,  &e. 

At  Lincoln  work  is  proceeding  on  the  substitution  of  the  overhead 
trolley  for  the  G.  B.  surface  contact  system.  Motor  tran.spoi-t  is  to  be 
provided  in  parts  of  the  citj'  not  covered  by  the  municipal  electric 
tramways. 

Since  the  introduction  of  electric  traction  on  the  Manchester  tram- 
ways in  1901  £1,326,891  has  been  devoted  from  the  net  profits  to  the 
relief  of  the  local  rates.  The  largest  amount  contributed  in  any  one 
year  was  £1 1 1 .891  in  the  year  ended  March  last. 

At  the  meeting  of  Blackpool  Town  Council  last  week  it  was  stated 
that  £250,000  would  be  required  for  the  transfer  of  the  undertaking  of  the 
Blackpool  Fleetwood  Tramroad  Company,  and  the  Tramways  Com- 
mittee exjieeted  to  require  £24,000  and  the  Electricity  Committee  some 
£10,000  for  improvements  and  extensions. 

Salford  Tramway  Committee  has  ordered  500  tons  of  Sandberg 
silicon  steel  tramway  rails  at  £19  i)er  ton,  and  250  pairs  of  steel  fishplates 
at  £25  ]i;'r  ton.  The  Committee  has  also  accepted  the  following  tenders  : 
Hadfields  Limited,  steel  tie  bars,  £573.  2s.  6d.  ;  W.  T.  Glover  &  Com- 
Jjany.  light  cable,  £.338.  10s.  ;  British  Insulated  &  Helsby  Cables  Com- 
pany, service  fuse  boxes,  £694.  7s. 

The  scheme  of  the  Sunderland  Tramways  Committee  for  construc- 
ing  a  new  loop  line  in  the  centre  of  the  town,  via  High-street  West 
John-street  and  St.  Thomas-street,  has  been  rejected  bj'  the  Council 
in  favour  of  a  larger  loop  line  running  from  High-street  West  and  along 
John-street,  joining  the  existing  line  in  Borough-road.  Application  is 
to  be  made  to  the  Board  of  Trade  for  a  provisional  order  authorising  the 
construction  of  the  line  at  an  estimated  cost  of  £5,000. 

The  Board  of  Trade  have  extended  by  one  year  from  Aug.  7  the 
period  limited  by  the  Newcastle-upon-Tyne  Corporation  Act,  1914, 
for  the  completion  of  tramways  authorised  by  that  Act.  The  Board 
have  also  extended  by  one  year  from  Aug.  28  the  period  limited  by  the 
Swansea  Corpor.ation  Light  Railways  (Extension)  Order,  1914, 
for  the  purchase  of  lands  and  for  the  completion  of  railways  Nos.  1, 
2  and  3. 

For  the  position  of  manager  of  the  Teesside  electric  tramways 
(Middlesbrough,  Stockton  and  Thornaby  Corporations)  35  applicatiions 
were  received,  and  the  following  have  been  selected  for  interview  : 
Messrs.  Arthur  C.  Baker  (chief  assistant  engineer,  Birmingham  Corpora- 
tion tramways),  Chas.  T.  Baker  (traffic  manager,  Blackpool),  W.  A.  Luff 
(assistant  general  manager,  Yorkshire  (West  Riding)  Electric  Tramways 
Company),  T.  G.  Richartlson  (Colne),  A.  B.  Slater  (Burton-on-Trent), 
and  John  Teller  (Warrington). 

The  WoLVEBiLAMPTON  tramway  fares  hnv?  been  increased  W.  on  all 
stages,  the  minimum  ordinarj-  fare  being  IJd.  The  advances  are  due 
to  the  increased  expenditure,  which  is  now  150  per  cent,  over  pre-war 
running  costs.  The  tramways  have  been  re-assessed  to  £10,960  from 
£5,843.  In  addition,  the  -whole  of  the  telephone  and  pilot  cables  have 
to  be  renewed  at  an  estimated  cost  of  £16,000,  and  out  of  the  renewals 
fund  of  £56,685  has  to  be  provided  £13,257  for  six  new  tramcai-s. 

An  unfortunate  tramcaraceident  occurred  at  BuKTON-ON-TRENTon  the 
8th  inst.  A  car  on  the  Midland  Railway  Company's  Burton  and  Ashby 
service  was  goingup  Biiarwood  Hill,  Burton,  when  (it  is  stated)  the  power 
suddenly  failed,  and  the  vehicle  began  to  run  backwaixls.  The  driver 
applied  "all  his  brak,>s,  but  without  appreciable  effect.  When  the  car  got 
to  the  bottom  it  left  the  rails  at  the  curve  and  fell  over  on  its  side.  One 
passenger  was  killed,  and  about  20  others  injured. 

On  subsequent  invt'stigation  it  was  fomid  that  the  brakes  and  mecha- 
niera  were  in  oixler,  and  the  damaged  car  was  driven  under  its  owii  power 
to  the  depot,  live  miles  away.  Tha  Board  of  Trade  inquiry  was  held  in 
private  on  Tuesday. 

For  the  first  time  in  its  history  the  Glasgow  Coi-poration  tramways 
Department  shows  a  deficit  of  £19,435  for  the  first  three  months  of  the 
current  financial  year— from  June  1  to  August  31.  The  traffic  receipts 
were  £417,764.  lis.  6d.  ;  and  sundry  receipts.  £4.021.  Os.  lOd.,  a  total 
of  £421,785.  12s.  4d.  Traffic  exiienses  were  £201,358.  Is.  3d.  ;  general 
expenses,  £55.831.  5s.  lOd.  ;  repairs  and  maintenance.  £73,764.  12s.  9d.  ; 
power,  £35,049.  S'i.  8d.  ;  Clydebank  bridges.  £455.  16s.  9d.  ;  and  war 
allowances,  £3,550.  1.5s.  7d.,  a  total  of  £370.009.  15s.  lOd.,  and  leaving  a 
balance  of  £51,775.  16s.  6d.,  but  the  following  payments  have  to  be  met  : 
Paisley  Tramwavs  Comiwny,  £2,902.  3s.  Id.:  interest,  £395;  sinking 
fund.  £338.  Us.'Od.  ;  income-tax,  £21,575.  9s.  3d.;  and  depreciation 
and  permanent  way  renewals,  £46.000,  a  total  of  £71,211.  3s.  lOd.  The 
Department,  which  is  still  running  on  a  pre-war  basis  of  fares,  will  now 
b-^  coinp?lled  to  increase  the  fares  or  shorten  the  present  tramway  stages. 
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Imperial   and  Foreign  Notes. 

Accorfling  to  a  rocint  (i.-toms  IJki  ision,  electric  sterilisers  stiitiible 
for  dental  use  can  be  imported  into  New  Zealand  duty  free. 

There  is  demand  for  the  termination  of  the  arrangement  by  wliicli 
current  from  the  Government  power  station  at  Perth  (Western 
Australia)  is  supplied  to  the  Perth  ratepayers- — through  the  medium  of 
the  municipality — as  it  does  not  add  to  the  Goreniment's  profit,  whili- 
it  enhances  the  charee  to  the  consumers.  Originally  the  electricity 
station  was  owned  and  operated  by  the  Municipal  Council  :  subsquently 
the  Government  purchased  the  station  and  allowed  the  Council  to  act 
as  distributors. 


It  is  proposed  to  extend  the  |)lant  and  mains  of  the  Copeshages 
municipal  electricity  undertaking  at  an  estimated  cost  of  4,900,000 
kroner. 

►  At  the  recent  annua!  congress  of  the  U.S.A.  National  Safety  Council 
at  Cleveland,  Ohio,  the  Westinghouse  Klectric  &  Mfg.  Ctjmpany  had  an 
interesting  exliibit  of  safety  devices  or  models  designed  for  use  in  the 
various  departments  of  the  Westinghouse  works  where  over  .10,000  nii  n 
and  women  are  regularly  employed. 

A  company  was  recently  formed  at  iLvoRio,  with  a  capital  of  £200,000. 
for  the  purpose  of  investigating  various  schemes  for  the  conversion  of 
Spanish  railways  to  electric  traction.  Several  hydro-electric  companies. 
the  Altos  Hornos  of  Vizcaya,  the  Constructora  Xaval  and  the  Banco 
de  Vizcaya,  are  interested  in  the  new  company. 

It  is  estimated  that  in  Fiklasd  there  is  over  3,000,000  h.p.  of  water 
power,  of  which  over  1,000,000  h.p.  can  be  of  direct  use  in  industry-. 
Only  about  150,000  h.p.  is  at  present  utilised.  The  "  Bulletin  "  of  the 
Federation  of  British  Industries  reports  that  of  the  79  waterfalls  in 
Finland  with  potential  capacities  of  from  5,000  H.p.  to  300,000  H.P.,  42 
range  from  5,000  h.p.  to  20,000  h.p.  ;  25  from  20,000  H.p.  to  50,000  h.p.  ; 
sbc  from  50,000  h.p.  to  100,000  h.p.  and  six  from  100,000  h.p.  to 
300,000  H.p. 

The  Governor-General  of  Madagascar  has  approved  a  scheme  for  tic 
supply  of  electrical  energy  to  Tamatave,  the  principal  port  of  the  colory. 
It  is  proposed  to  utilise  waterfalls  situated  10  to  15  miles  west  of  Tama- 
tave, on  the  Ivondrono  River,  which  will  supply  about  3,000  H.p.  It  i.-i 
also  suggested  that  the  railway  from  Tananarive  to  Tamatave,  a  distaiu  e 
of  229  miles,  should  be  converted  to  electric  traction,  while  energy  f(.r 
electro-metallurgical  and  electro-chemical  industries,  &e.,  could  also  be 
supplied.  If  the  colony  and  the  Municipal  Council  support  the  .scheme 
the  colony's  expenses  will,  it  is  estimated,  be  625,000  fr.,  and  those  of  tlie 
mimicipality  of  Tamatave  1,225,000  fr.  As  a  rule  all  contracts  for 
public  works  in  Madagascar  are  awarded  to  French  citizens  only. 

The  Brazilian  Government  recently  asked  the  .sanction  of  CongUfs 
to  enter  into  contracts  for  the  electrification  of  the  main  line  of  tl  c 
Central  Railway  from  the  Central  Station  to  Barra  do  Pirahy,  inchidii  ;_' 
the  ascent  of  the  Serra.  and  also  of  the  suburban  lines  serving  Rio  de 
•Janeiro.  It  is  considered  urgently  necessarj-,  in  view  of  the  growth  of 
the  city,  that  a  greater  and  more  rapid  railway  service  be  provided  at  low 
rates.  The  preliminary  suneys  have  been  completed,  and  the  cost  of 
electrifj-ing  the  lines  referred  to  is  estimated  at  5.593  contos  (£340,00(1), 
and  that  of  rolling  stock,  power  stations,  &c..  at  17,2.10  contos  (£1,0.50.(1(1(1) 
When  the  sanction  by  Congress  has  been  obtained  tenders  will  be 
invited,  and  liberty  will  be  provided  for  the  adoption  of  any  suitable 
system  of  electrification  as  well  as  suitable  bases  for  pavment. 

According  to  "  The  Times  "  Trade  Supplement,  the  American  Inter- 
national Corpn.  is  likely  to  secure  important  electrical  and  engineering 
concessions  in  Italy,  including  the  harnessing  of  the  water  power  of  the 
Trentino.  the  electrification  of  railways  in  Northern  Italy,  and  the 
systematisation  of  the  port  of  Genoa,  &c.  The  co.st  of  the  works  is  |)ut 
flown  at  60  million  sterling,  anrl.  in  addition,  the  corporation  will  lend  tbe 
Government  80  million  sterling  for  immediate  financial  needs.  The 
arrangement  provides  that  Italian  labour  and  materials  shall  be  used  as 
far  as  possible,  and  only  supplemented  from  tbe  United  States  where 
they  do  not  suffice.  It  is  stated  that  the  proposal  is  not  viewed  with 
favour  in  Italian  financial  and  industrial  circles,  who  claim  that  they  are 
in  a  position  to  carry  out  big  undertakings  in  Italy.  Companies  have 
already  bc-en  formed  to  undertake  the  electrification  of  the  railways. 
Co-operation  on  the  part  of  British  industry  has  always  been,  and  would 
still  be,  welcomed  in  Italy. 

The  scheme  for  the  supply  of  cleitrical  energy  to  the  province  of  Lini- 
bourg,  Belgium,  has  recently  received  the  royal  approval,  and  tenders 
have  been  invited  for  the  supply  of  'urrent  to  one  or  more  suitable  points 
within  the  province.  The  cost  of  the  undertaking  is  estimated  at  about 
12,000,000  fr.,  and  the  successful  tender  will  be  required  to  form  a  limited 
company,  with  capital  consisting  entirely  of  shares,  and  must  satisfy 
the  authorities  that  he  possesses  siidicient  financial  and  technical  powers 
to  carry  out  the  arrangements.  British  firms  should  apply  (until  Dec.  1) 
to  Prof.  Gillon,  99.  Rue  des  Flamands,  Louvain,  cither  personally  on 
Tuesdays  or  by  letter.  The  Commune  of  Beyne-Heusay  has  also  called 
for  tenders  for  transforming  and  improving  existing  installations  for  the 
distribution  of  electrical  energy  on  its  territorj'.  Tenders  will  be  received 
at  the  Maison  Communale,  Beyne-Heusay,  up  to  the  3l8t  inst.  The  cost 
of  the  work  is  estimated  at  about  2fl0,000  fr.  Particulars  can  be  seen 
at  27t>,  Grand  Route,  Bayne- Heusav. 


Edacational. 

A  course  of  six  lectures  on  Thermionic  Detectors.  Oscillators  ,ind 
Amplifiers  in  Telegraphy  and  Telephony  will  be  delivered  at  the  Uni- 
versity of  London,  University  College,  by  Prof.  J.  A.  Fleming,  on 
Wednesdays  at  5  p.m.,  beginning  Oct.  29.  The  course  is  open  both  to 
members  and  non-members  of  the  University.  Applications  for  tickets 
of  admission  should  be  made  to  Mr.  Walter  W.  Seton,  M..\.,  D.Lit., 
University  College,  Gower-street,  W.C.I. 

An  attractive  series  of  Unr'ersity  Extension  Lectures  on  "  Scien- 
tific Discoveries  and  their  Practical  Applications  to  Ever}' -day  Life  and 
Industry  "  will  be  held  on  Monday  evenings  at  6.30  at  Gresham  College, 
Basingliall-street,  E.G.,  by  Prof.  John  Cox,  M.A.,  LL.D.  Last  Mondays 
lecture  dealt  with  the  story  of  the  X-rays,  and  amongst  other  topics 
treated  in  the  course  may  be  mentioned  the  motor  and  the  dj-namo.  Lord 
Kelvin  and  the  Atlantic  cables,  long-distance  telephony,  wireless  tele- 
graphy and  telephony,  architectural  acou.stics,  stream  lines  and  aero- 
planes, sound  ranging,  listening  under  water,  directional  wireless  and 
radio-activity.  The  cours?  will  be  illustrated  where  necessary  by  lanteiTi 
slides,  experiments,  &c. 

Marconi's  Wireless  Teleoraph  Company  claims  to  have  solved  the 
problem  of  how  a  Londoner  engaged  in  business  can  widen  his  education 
attainments  without  throwing  undue  strain  on  the  nerves  and  physique. 
Commencing  this  week,  the  company  has  introduced  as  an  optional  item 
in  their  head  office  routine  a  series  of  classes  in  subjects  likely  to  be  of 
value  in  a  business  career.  The  office  day  closes  at  five,  and  at  that  hour 
all  members  of  the  staff  wishing  to  attend  the  new  classes  are  provided 
free  of  charge  with  light  refreshments.  The  classes,  which  commence 
at  5.15  and  last  one  hour,  embrace  elementary  Spanish,  elementary  and 
advanced  French,  mathematics,  book-keeping  and  theory  of  commerce 
(elementary  and  intermediate).  They  have  been  arranged  by  the 

company's  welfare  stiperintendent,  Mr.  W.  Randell,  and  are  conducted 
by  eight  certified  L.C.C.  instructors.  The  entire  expenses  are  borne  by 
the  Marconi  Company,  which  has  joined  the  Association  for  the  advance- 
ment of  education  in  industry  and  commerce. 

Miscellaneons. 

It  is  announced  that  Sir  Evan  Jones,  Bart.  M.P.,  has  resigned  the 
position  of  Controller  of  Coal  Mines. 

The  will  of  the  late  Mr.  Albert  Vickers,  formerly  chairman  of  Vickers» 
Ltd.,  has  been  proved.  The  estate  is  valued  at  £886,584,  with  net  per- 
sonalty £759,747. 

The  Council  of  the  I.M.E.A.  announce  that  the  reprint  copies  of  Aid- 
W.  Walker's  Paper  on  "  The  Application  of  the  Whitley  Report." 
as  read  at  the  last  annual  convention  of  the  I.M.E.A..  can  be  obtained 
from  the  Secretary  of  the  .Association,  Electricity  Works,  Factory-lane, 
Croydon,  at  fid.  per  copy,  postage  extra. 

At  Blackpool,  on  Oct.  8,  Richd.  Smith,  Thos.  Albin  Smith  and  Jos, 
Regan  were  committed  for  trial  on  a  charge  of  stealing  from  Bispham 
electricity  works  a  quantity  of  copper  cable,  &c.,  value  £50.  Some  of 
the  property  was  sold  to  a  metal  dealer  for  £5.  12s.  8d.  Defendants 
pleaded  not  guilty. 

We  are  glad  to  b?  able  to  announce  that  the  Strike  of  Iron  fottnders 
core  makers  and  metal  dressers,  which  lasted  about  three  weeks  and 
threatened  to  paralyse  the  engineering  industry,  has  been  settkd.  Under 
the  terms  of  settlement,  the  present  rate  of  wages  will  be  continued  until 
Sept.  30,  1920,  and  negotiations  will  take  place  upon  questions  arising 
out  of  the  introduction  of  the  47-hour  week  ;  but  the  men's  application 
for  a  general  advance  in  wages  has  been  adjourned  until  after  the  decision 
of  the  Court  of  Arbitrati(jn  on  the  next  periodical  year. 

In  the  course  of  a  Pajjer  on  Private  House  Installations,  read  Ix'fore 
the  Birmingham  and  District  Electric  Club  on  Saturday  last,  Mr.  C.  M. 
Walter  ancl  Mr.  R.  (}.  Marsh  referred  to  the  increasing  pojnilarity  of 
Private  Electric  Plants  for  house  lighting.  It  was  stated  that  in  the 
Birmingham  suburbs  householders  were  getting  in  to  the  habit  of  installing 
small  electric  plants,  and  were  becoming  more  and  more  independent  of 
the  municipal  supi>ly,  so  that  when  anj'lhing  ha])pcncd  to  the  latter  they 
were  able  to  "  carry  on  "  as  u.sual.  The  authors  gave  a  large  amount  of 
interesting  information  about  therecent  designs  of  small  engines,  dynamos 
and  storage  batteries,  with  the  results  of  their  investigations  into  relative 
prime  costs,  running  costs  and  efficiencies.  They  also  gave  .some  account 
of  research  work  done  during  the  war  in  ccmnection  with  the  improve- 
ments in  design  of  storage  cells  for  both  mobile  and  stationary  woik.  It 
was  ho])ed  that  the  experience  gained  would  he  fruitful,  anrl  might  make 
|>ossiblc  a  great  extension  of  usefulness  in  (juite  sm.ill  lightirg  sets  for  the 
lighting  of  small  houses.  &c. ^^_._ 

The  first  case  umler  the  Profithkriso  An  which  affects  the  electrical' 
industry  has  been  brought  before  the  -Actem  Tribunal.  Comiilainant 
(Mr.  J.'H.  Warrall)  stated  that  on  Oct.  2  he  bought  six  3()-watt  Edi- 
swan  lamps  at  3s.  fid.  each  from  the  local  l>ranch  of  the  Metropolitan 
Electric  Supply  Comi)any.  He  said  the  average  pre-war  i)rice  of  the 
lamps  was  apiiroxiniately  2s.  8d.  :  that  the  present  lamps  were  of 
inferior  quality,  and  alleged  that  there  was  a  ring  to  keep  up  prices.  <He 
asked  the  Committee  to  summon  before  them  the  engineer,  the  local 
manager,  accountant  and  the  invoice  clerk,  with  books  of  account  show- 
ing prices  before  and  after  the  war,  and  any  agreement  with  manufac- 
turers bearing  on  the  "  ring  "  allegations. 

The  Committee  considered  that  the  question  of  a  "  ring  "  was  one  for 
a  higher  fribimal.  and  made  no  order  as  to  the  evidence  which  respondents 
should  submit.     They  decided,  however,  to  hear  the  case. 
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Tenders  Invited  and  Accepted. 

Ilford  Council  require  tenders  by  Oct.  18  for  a  dcjuble-ended  tranicar 
wheel  lathe.     Particulars  from  the  Tramways  Manager  and  Engineer. 

Walsall  Corporation  want  tenders  by  Nov.  1  for  one  year'.s  supply  of 
grease,  castings,  oils,  trolley  wheels,  &c.,  to  the  tramways  department. 

Blackpool  Corporation  invite  tenders  by  Oct.  20  for  2,000  tons 
of  steel  tramway  rails. 

Glasgow  Parish  Council  require  tenders  by  Oct.  24  for  12  months' 
supply  of  electric  lamps  and  fittings,  bell  furnishings,  &c.  Foims  of 
tender  from  the  Inspector  and  Clerk,  266,  George-street,  Glasgow. 

Belfast  Electricity  Committee  require  tenders  by  11  a.m.  Oct.  21 
for  structural  steel  work  for  their  new  harbour  power  station.  Specifica- 
tions, &c.,  from  the  City  Surveyor. 

Bournemouth  Council  require  t?nders  by  noon  Oct.  23  for  the  supply 
of  2,000  tons  of  tramrails  and  26  tons  of  fastenings.  Specifications  from 
the  Tramways  Manager. 

Manchester  Waterworks  Committee  require  tenders  by  Oct.  .■?!  for 
a  set  of  electrically-driven  high-pressure  centrifugal  pumps.  Specifica- 
tion, &e.,  from  the  Secretary, Waterworks  Offices,  Town  Hall,  Manchester. 

Bolton  Electricity  Committee  require  tenders  by  noon  Nov.  11  for 
the  supply  of  an  8,000  kw.  turbo-alternator  with  condensing  plant,  and 
four  water-tube  boilers.  Specifications,  &c.,  from  the  Borough  Elec- 
trical Engineer. 

The  directors  of  the  North-Eastern  Railway  Company  require 
tenders  by  9  a.m.  Oct.  27  for  the  supply  of  (1)  telegraph  apparatus  and 
(2)  telegraph  wire  and  line  stores  for  six  or  12  months.  Forms  of  tender 
from  Mr.  C.  H.  Ellison,  Telegraph  Superintendent,  York. 

The  directors  of  the  North-Eastern  Railway  Company  also  require 
tenders  by  9  a.m.  Oct.  27  for  six  or  12  months'  supply  of  various  stores 
and  materials,  including  electric  lighting,  sundry  fittings,  electric  wires 
and  cables,  steel  and  iron  signal  wire  and  signal  cord,  metals,  &c.  Forms 
of  tender,  &c.,  from  the  Stores  Superintendent. 

Birkenhead  Guardians  have  accepted  the  tender  of  the  Automatic 
Telephone  Mfg.  Company  for  an  automatic  switchboard  at  £650  ;  and 
that  of  the  Electric  Power  Installers.  Ltd.,  for  wiring  work  at  £575. 

Hammersmith  (London)  Borougli  Council  has  placed  an  order  for  the 
supply  of  1,000  yds.  1  sq.  in.  and  2,e"00  yds.  0-05  sq.  in.  l.t.  cable  with  the 
Pirelli  General  Cable  Works,  Ltd.,  at  £387.  15s.  and  £520.  18s.  6d.  re- 
spectively. 

Last  week  Birmingham  Electric  Supply  Committee  placed  an  order 
with  the  Davenport  Engineering  Company  for  17  wooden  cooling  towers 
for  the  NeoheUs  power  station  at  a  cost  of  about  £60,000.  An  order  has 
also  been  placed  with  the  Mitchell  Conveyor  Company  for  the  telpher 
coal-handling  plant  at  about  £30,000.  A  third  contract  (for  machinery, 
and  principally  transformers)  was  let  at  about  £30,000.  The  transformers 
will  be  supplied  by  Messrs.  Ferranti  Limited  for  the  permanent  station  at 
NeoheUs  and  the  sub-stations  at  Summer-lane  and  Bournville. 

Appointments  Vacant  and  Pilled. 

A  head  of  the  physics  department  is  required  at  Clifton  College. 
Applications  to  the  Headmaster  by  Nov.  8. 

The  Council  of  Armstrong  College  invite  applications  for  the  professor- 
ship of  engineering  ;  commencing  salary  £1,250  per  annum.  Applica- 
tions to  the  Registrar.  Armstrong  College,  Newcastle-on-Tyne  by  Oct.  21 . 

A  relief  shift  engineer  and  an  assistant  consumers'  engineer  are  required 
in  the  Stepney  (London)  electricity  department.  Applications  to  the 
Engineer  and  Manager,  27,  Osborn-street,  Whitechapel,  E.l,  by  Oct.  22. 

Lecturers  on  (a)  mathematics  and  physics,  (b)  practical  mathematics 
and  mechanics,  and  (c)  engineering  subjects,  are  required  at  Rutherford 
Technical  College,  Newcastle-on-Tyne.  Applications  to  the  Acting 
Director  of  Education,  Newcastle,  by  Oct.  18. 

A  lecturer  is  required  for  the  clectrotechnics  department  of  the  South 
African  School  of  Mines  and  Technology,  Johannesburg.  Salary  £450. 
rising  to  £550.  Applications  to  Messrs.  Chalmers,  Guthrie  &  Company, 
Ltd.,  9,  Idol -lane,  London,  E.C.3,  by  Oct.  20. 

Newport  (Mon.)  Corporation  require  an  engineer-iu-charge  (Salary 
£300)  and  a  meter  mechanic  and  test  room  a.ssistant  (wages  £4.  10s.) 
for  the  electricity  department.  Applications  to  the  borough  electrical 
engineer  and  tramways  manager,  Mr.  A.  Nicholls  Moore,  by  Oct.  20. 

Applications  are  invited  for  the  position  of  lecturer  in  electrical  en- 
gineering at  the  University  of  Cape  Town.  Commencing  salary  £350, 
rising  after  three  years'  service  by  annual  increments  of  £25  to  £450, 
plus  war  bonus.  Applications  to  the  Sscretarj',  High  Commissioner  for 
the  Union  of  South  Africa,  32,  Victoria-street.  S.W.,  by  Nov.  30. 

The  Corporation  of  the  city  of  Cape  Town  invite  applications  for  the 
position  of  station  engineer.  Salary  £6(10  per  annum,  .\pplications  by 
noon  Jan.  3,  1920,  to  the  town  cleik,  Mr.  .J.  R.  Finch.  City  Hall,  Cape 
Town  ;  but  candidates  resident  in  the  Uuitcil  Kingdom  must  send  their 
applications  to  the  office  of  the  London  agents  of  the  Corporation,  Messrs. 
Davis  &  Soper,  Ltd.,  54,  St.  Mary  Axei  E.G.,  by  the  15th  prox.  The 
Corporation  also  invite  applications  for  the  position  of  temjiorary  assis 
tant  engineer  in  the  electricity  department,  salary  £60  per  month. 
-Applications  to  the  town  clerk  (Mr.  J.  R.  Finch)  by  noon  of  .Jan.  10. 
1920  ;  but  British  candidates  must  send  in  applications  to  the  London 
agents,  Messrs.  Davis  &  Soper,  Ltd.,  54,  St.  Mary  Axe,  R.C. ,  by  Nov.  15. 


Mr.  S.  R.  Windle,  chief  assistint  electrical  engineer  at  Sunderland  has 
been  appointed  Borough  Electrical  Engineer  at  Doncaster. 


Business  Items. 

From  Messrs.  F.  J.  .Shenton  &  Company,  of  68-69,  Shoe-lane,  E.G.  4. 
we  have  received  their  price  lists  of  steel  conduits  and  of  enamelled 
conduit  fittings. 

Mr.  Walter  Watts,  electrical  engineer  at  the  Training  College,  Cacrlon, 
Mon.,  has  resigned,  and  will  shortly  join  the  firm  of  W.  Watts  &  Com- 
l)any,  engineers  and  contractors,  Newport. 

The  Geneial  Electric  Company  (of  New  York)  notify  the  formation  of 
the  International  General  Electric  Company  (Inc.)  for  conducting  their 
foreign  business.  The  address  of  the  International  Company  is  at  83, 
Cannon-street,  London,  E.G.  4. 

An  important  Sale  by  Auction  of  electrical  plant,  including  electric 
motors,  transformers,  .switchboards,  electrical  instruments,  &c..  will 
take  place  at  the  National  Shell  Forgings  Factory,  Edge-lane,  Liverpool, 
on  Oct.  28  and  three  following  days.  Further  particulars  and  catalogues 
may  be  obtained  from  the  auctineers,  Messrs.  Geo.  H.  Dixon  &  Company, 
41,  Castle-street,  Liverpool. 

Messrs.  Fuller,  Horsey,  Sons  &  Cassell  Will  Sell  by  Auction  at  the 
Coventry  Ordnance  Works,  Coventry,  on  Nov.  1 1  and  following  days,  a 
number  of  high-class  engineers'  machine  tools,  some  electric  motors, 
rotary  converters,  transformers,  &c.  Catalogues  (2s.  6d.  each)  may  be 
obtained  from  the  representative  of  the  Disposal  Board  at  the  factory 
at  Coventry,  or  of  the  Auctioneers,  11,  Billiter-squar?,  Ix)ndon,  E.C.3. 

In  connection  with  the  new  Tricity  Showrooms  which  were  recently 
ot)ened  by  the  British  Electric  Transfonner  Company  at  50,  Oxford- 
street,  W.,  the  company  have  prepared  "Introduction"  books,  which 
they  will  be  pleased  to  forward  to  contractors  applying  personally  or  by 
letter  for  same  at  their  London  address.  The  forms  are  to  he  filled  up 
by  contractors  in  order  to  introduce  clients  desiring  to  fee  demonstra- 
tions of  cooking  apparatus.  Each  book  contains  25  forms.  A  map  with 
various  bus  routes  is  given  on  the  back  of  each  numbered  form  or  slip, 
so  that  customers  should  have  no  difficulty  in  finding  the  premises. 

The  G.E.C.  announces  that  it  is  once  more  able  to  effect  prompt 
deliveries  to  the  trade  of  G.E.C.  Solid  Drawn  Conduit.  Until  recently 
the  whole  of  the  output  has  been  reserved  for  urgent  war  requirements, 
and  the  trade  has  consequently  suffered  by  not  being  able  to  obtain 
this  high-grade  conduit,  which  is  preferred  by  a  large  number  of  con- 
sulting engineers  and  wbing  contractors  engaged  on  electrical  installation 
work  demanding  the  use  of  solid  dra^vn  conduit.  In  addition  to  the 
saving  due  to  the  reduction  in  the  number  and  magnitude  of  Government 
orders,  the  company  has  been  able  very  considerably  to  augment  its 
output,  thus  ensuring  that  all  inquiries  for  solid  drawTi  conduit  will  be 
promptly  met. 

Companies'  Reports,  &c. 

An  interim  dividend  of  3  per  cent,  has  been  declared  by  the  Anglo- 
Portuguese  Telephone  Comp.\ny,  Ltd. 

Sir  George  Touche  has  bjen  elected  chairman  of  the  Axglo-Argentine 
Tramways  Company,  Ltd.,  to  fill  the  vacancy  caused  by  the  death  of 
Mr.  J.  B.  Concanon. 

Messrs.  Siemens  Brothers  &  Company,  Ltd.,  have  declared  an 
interim  dividend  of  Is.  per  share,  being  at  the  rate  of  10  per  cent,  per 
annum,  tax  free. 

The  City  &  South  London  Railway  Comp.^ny  announces  that 
interest  for  the  half-year  ending  Oct.  31  on  the  4  -per  cent,  perpetual 
(leb?nture  stock  will  be  payable  on  and  after  Nov.  1. 

The  Metropolitan  District  Railway  Company  announces  that 
interest  for  the  half-year  ending  Oct.  31  on  the  4  per  cent,  prior  lien 
deb;nture  stock  will  be  payable  on  and  after  Nov.  1. 

The  directors  of  the  Indian  Electric  Supti.v  &  Traction  Company 
have  decided  to  make  an  issue  of  120,000  non-cumulative  preference 
shares  of  £1  each  for  extensions  of  plant  and  mains. 

The  accounts  of  the  Cape  Tomi  Consolidated  Tramways  &  Land  Com- 
pany for  the  year  1918  show  a  loss  of  £622,  which  increases  the  debit 
balance  to  be  "carried  forward  to  £12,60". 

The  directors  of  the  Brisbane  Electric  Tramways  Investment 
Company,  Ltd..  announce  an  interim  dividend  of  8  per  cent,  per  annum 
(4s.  per  share),  tax  free,  on  the  ordinary  shares  for  the  past  half-year. 

The  directors  of  Babcock  &  Wilcox,  Ltd..  have  declared  an  interim 
dividend  at  the  rate  of  12  per  cent,  per  annum  (Is.  2^d.  per  share),  free 
of  tax.  on  the  ordinary  shares  for  the  ps'st  half-year. 

The  Westminster  Electric  Supply  Corporation  announces  that 
fully-paid  share  certificates  for  the  new  issue  of  ordinary  shares  are  now 
ready,  aixi  can  be  exch;\n2ed  for  allotment  letters  and  bankers"  receipts. 

The  directors  of  the  Oriental  Telephone  &.  Electric  Company.  Ltd. 
have  declared  the  following  interim  dividends  :  3  per  cent,  on  the  6  per 
cent,  cumulative  preference  shares  for  the  current  year  (less  tax),  and 
4  per  cent,  on  the  ordinary  shares,  tax  free.  Tlic  warrants  will  be  posted 
on  the  Ist  prox. 

The  report  of  Hurst,  Nelson  &  Co.,  Ltd..  for  the  year  ended  July  19 
states  that,  after  deduction  of  usual  charges,  including  provision  for 
excess  profits  dutv.  the  gross  profit  is  £84.224.  Deducting  £10.190 
income-tax  and  int'crest,  and  £18,072  depreciation,  the  balance  is  £5o.960. 
which,  with  the  amount  brought  forward,  makes  £76.803.  The  directors 
propose  to  place  £20.000  to  reserve,  and  jiay  a  dividend  of  10  per  cent, 
on  the  ordinary  shares  and  a  bums  of  5  pc-v  cent.  It  is  proposed  to 
increase  the  oiidinary  share  capital  and  to  capitalise  a  portion  of  the 
reserve  and  distribute  one  new  preference  share  for  each  £10  share  held, 
also  five  new  shares  for  each  £10  oixtinary  shai-e. 
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NeM^  Companies. 

BODHIN  ELECTRIC  LIGHT  &  SUPPLY  COMPANY,  LTD.  (I59.i0o)— 
i'lirate  comiwiiy.  lU-g.  Si-j)!.  30.  capital  i'7.lX)0  in  il  sliarcs.  First 
directors  are  U.  B.  Trev3rton.  .1.  ('.  Willis.  W.  E.  Bennett  (chairman). 
J.  E.  Brav,  A.  J.  Bray,  A.  C.  Hawke.  .).  f.  Jane.  V.  Liddell.  E.  A.  Luke 
and  J.  H.  Pellow.  Secretary  :  E.  \V.  Gill.  Keg.  office  :  45,  Fore- 
street,  Bodmin. 

BRITISH  WATER  POWER  DEVELOPMENT  COMPANY,  LTD.  (159,325)— 
Private  company.  Keg.  Oct.  0,  £.'0.000  in  19.048  ordinary  shares  of  £1 
each  and  10,040  deferred  share.*  of  Is.  each.  Objects  :  To  carry  on  tlie 
business  of  hvdro-electric,  electric  and  ])ower  engineers  and  contractors, 
>tc.  Directors  :  D.  Spencer,  Lieut.-Col.  K.  H.  Mackenzie,  D.S.O.,  JI.C. 
(managing  director).  W.  ^luirliead,  R.  M.  Wilson.*  Qualification  50 
.-hares.  Secretarv  ;  W.  ¥.  Harwar.  Reg.  office  :  41,  Parliament- 
str.-et,  .S.W.I. 

W.  BBJUNTON  &  COMPANY,  LTD  (159,199).— Private  company, 
rcL'.  Sept.  1'9.  capital  ilO.iKHl  in  £1  sliares,  to  take  over  the  business  of 
sjtoty  fuse,  electric  fuse  and  electric  detonator  manufacturers  carried 
on  at  The  Lodge,  near  Wrexham,  ]>nbigh,as  "  W.  Brunton  &  Company." 
CHAS.  W.  WEBBER,  LTD.  (159,063). — Private  company,  reg.  Sept. 
lU.  capital  £.i.OlNi  in  £1  shares,  to  earn'  on  the  business  of  engineers, 
ileetrical  and  iiiotin  iiiL'ineei's.  &c.  First  directors  are  C.  W.  Webber 
and  C.  D.  Simpson.  Pvf>_'.  urtirr  :  li.'i.  (n>(.ri_'e-street,  A\'eston-super-Mare. 
CHRISTIAN  BERGH  ELECTRIC  COMPANY,  LTD.  (159,258).— Private 
Company,  reg.  Oct.  2.  capital  £.">.nii((  im  £.'10  .shares,  to  carrv-  on  the  business 
of  electrical  engineers.  &c.  Solicitors  :  Swapstone  &  Company,  9,  St. 
Helens-place,  E.C. 

COMAC  MFG.  COMPANY,  LTD.  (159,327)— Private  company.  Reg. 
Oct.  C,  capital  £2,000  in  £1  shares.  Objects  :  To  carry  on  the  business 
ot  manufacturers.  re])airers  and  vendors  of  and  dealers  in  electrical  and 
medical  machinery,  appliances,  machinery,  &c.  First  directors  are  C. 
Hellyar  (chairman  and  managing  director  for  life),  J.  W.  0.  Taylor  and 
L.  Mildenhall.  Keg.  office  :  Ordnance  Works,  Gordon-road,  Kingston- 
on-Thames. 

CROWTHER  &  SLOAN  LTD.  (159,144).— Private  company,  reg. 
S-.-pt.  20,  capital  £3.iiO0  in  £1  shares,  to  take  over  the  business  of  elec- 
trical factors  carried  on  by  Crowther  &  Sloan  at  Greenock-road,  Armley. 
Leeds,  to  carrj-  on  the  business  of  electrical,  mechanical  and  general 
engineers,  &c.,  and  to  enter  into  an  agreement  with  H.  Crowther  and 
J.  D.  .Sloan.  First  directors  are  H.  Crowther  and  J.  I).  Sloan  (both 
j>  rmauint.  subject  to  holding  100  shares  each). 

FARNDONS  ELECTRIC,  LTD.  (159.066).— Private  company,  reg. 
•Sf  pt.  24.  capital  £l(»,000  in  £1  shares  (5,000  preference),  to  carry  on  the 
business  of  electricians,  mechanical  engineers  and  manufacturers,  &c. 
First  directors  are  F.  Famdon  (managing  director).  P.  Famdon,  186, 
Bdlsall  Heath-road.  Birmingham  ;  H.  M.  Watson,  76,  Carnarvon-road, 
.Stratford.  E.  ;  and  H.  King  (all  permanent).  Reg.  Office  :  32,  Rom- 
ford-road,  Stratfortl. 

HARLAND  ENGINEERING  COMPANY,  LTD.  (159,403)— Private  com- 
pany. K<'L'.  O'l.  s.  caiiital  £IOO.(Jiiip  in  £1  shares.  Objects:  To  take 
over  the  busine-s  (rxcejit  the  Canadian  jjortion)  of  power  engineers  and 
fontractors  carried  on  by  F.  C.  Anderson.  C.  A.  Atchley  and  F.  G.  War- 
burton  as  the  "  Harland  Engineering  Company."  First  directors  are 
F.  C.  Anderson.  C.  A.  Atchley  and  F.  G.  Warburton  (managing  directors). 
P.-g.  office  :    196.  Greengate.  Manchester. 

JAMIESON  &  TODD,  LTD.  (159,241).— Private  company.  Reg. 
Oct.  1,  capital  £2,000  in  £1  shares.  Objects  :  To  carry  on  the  business 
of  motor,  electrical,  marine  and  general  engineers,  &c.  First  directors 
an-  W.  A.  To<ld  and  J.  Jamieson  (both  permanent,  subject  to  holding 
oiM)  shares  each).     ,Sec.  :   W.  A.  Todd. 

L.  E.  M.  COMPANY,  LTD.  (1.59,242).— Private  company.  Reg.  Oct.  1, 
capital  £.'J,000  in  £1  shares,  to  carry  on  the  business  of  general  merchants, 
c  insulting  representatives,  brokers  and  factors  for  every  department  and 
branch  of  the  engineering  trade,  imjKjrters  and  exporteis  of  all  kinds  of 
engineering  and  commereiil  eommwlities  and  accessories,  transport  and 
forwarding  acnts,  &< .  First  directors  are  E.  W.  Clarke  and  J.  Parkin- 
,-on.      lieg.  olliic  :    l)a<Ti-  House,  Victoria-street,  S.W. 

MELROSE  MFG.  COMPANY,  LTD.  (159..343)— Private  com panv.  Reg. 
Oct.  6,  capital  £2.iMH)  in  £1  shares.  Objects:  To  acfpiire  the  several 
connections  of  th<-  .Melrose  Mfg.  Company  and  to  carrj-  on  the  business 
of  mechanical  and  electrical  engineers,  machinists,  electricians,  &c.  First 
•directors  are  G.  A.  liassott,  W.  B.  Sanderson,  F.  Thomp.son,  .J.  Lawrence 
and  F.  Dicki-.  K-g.  oiH-e  :  II,  B-aumont-road  Acton  Green,  W.  "^"V* 
METAL  DEPOSITION,  LTD.  (158,857).— Private  companv.  RegrSept. 
17,  capital  £.5,000  in  4,000  preference  shares  of  £1  each  and  20,000  de- 
ferred ordinary  shares  of  Is,  each.  To  acquire,  exploit  and  turn  to 
account  any  jjrocess  for  the  deposition  of  metal  on  aluminium,  or  other 
substances,  &c.  Secretary :  G.  H.  Glover.  Reg.  office,  32,  Charing 
<Jros3,  Whitehall,  S.W.I. 

M.  T.  C.  LTD.  (1.59,373)— Private  company.  Reg.  Oct.  7,  capital 
£1.000  in  £1  shares.  To  carry  on  the  bu.sine.ss  cf  mechanical  and  elec- 
trical engineers,  machinists,  wiredrawers,  tube  makers,  &c.  T.  Young 
i-^  the  first  director.  R"g.  office  :  153.\.  Corp.ration-street.  Birmingham. 
SWIFT  ELECTRICAL  COMPANY,  LTD.  ( l.-)9,495)  -Private  company.— 
Reg.  Oct.  10.  Cajiital  £3.000  in  £1  shares.  Objects  :  To  carry  on  the 
business  of  eleetriral  merchants,  suppliers  of  electric  lamps  and  fittings, 
&c.  First  directors  are  .J..  H.  Butler.  H.  E.  l^igli  and  L.  .1.  Evans. 
Secretary:  H.  E.  Leigh,  14.".,  St.  Thomas-road,  \.4. 


PEARLITE  ELECTRIC  WELDING  COMPANY,  LTD.       (159,299)— Private 

company.  Reg.  Oct.  :i.  lajiital  £IO,(HKI  in  £1  shares,  to  carry  on  the 
business  of  weldi  rs  o£  .steel,  iron  and  other  metals,  mechanical  and 
consulting  engineers,  &c.,  and  to  enter  into  agreements  with  .T.  J.  Heyes 
and  R.  T.  Heyes  &  Comi>any,  and  with  Charles  Howson  &  Company. 
First  directors  are  O.  H.  Eraser  (chairman).  .1.  .).  Heves  (man.  director) 
and  W.  Barnes.      K.g.  olliie  :    21.  Dale-stn-it,  Liverpool. 

STAR  ELECTRICAL  ENGINEERING  &  MFG.  COMPANY,  LTD.  (159,320.) 
Private  company.  Reg.  Oct.  4,  cajjital  £10,000  in  £1  shares,  to  carry 
on  business  as  indicated  by  the  title.     First  directors  are  J.  P.  Beckett 

(managing  director),  G.  W.  Parker,  W.  Rouston  and  A.  Gidley.  Sec- 
retary :   •!.  P.  Beckett.     Reg.  office  :   134,  Victoria-street,  CJrimsby. 

THOMSON  BENNETT  (MAGNETOS),  LTD.  (159,248).— Private  company- 
Reg.  Oct.  1.  capital  £100  in  £1  shares.  Objects  :  To  carry  on  the  business 
of  manufacturers  of  electrical  and  other  component  parts,  accessories 
and  fittings  used  in  the  construction,  starting,  running,  driving  and 
regulation  of  stationan,- engines.  &c.    Reg.  office  :  Well-st.,Binningham. 

VICTORIA  PATENTS  SYNDICATE,  LTD.  (1.59.421)— Private  company. 
Reg,  Oct.  S,  raiiital  ti'.i'dil  in  I'.dlill  |>re£ereiice  shares  of  £1  each  and 
4.000  ordinaiy  sliares  (it  Is.  each.  To  acquire  from  L.  A.  de  Becker  the 
exclusive  licence  to  manufacture  and  sell  an  electic  lamp,  an  electric 
switch  and  a  gramophone  record  tiling  cabinet.  First  directors  are  L.  A. 
de  Becker  and  C.  Kyriakidis  (both  permanent  governing  directors). 
Reg.  office  :   54.  fJreat  Tower-street,  E.C. 

W.  S.  R.  SYNDICATE,  LTD.  (159,200).— Private  company,  reg. 
Sept.  29,  capital  £3,300  in  3,000  ordinary  shares  of  £1  each  and  6,000 
deferred  shares  of  Is.  each,  to  carry  on  the  business  of  mechanical  and 
electrical  engineers,  machinists,  wire  drawers,  tube  makers,  &c.  First 
directors  are  G.  ^^'ard.  P.  M.  Faraday  and  H.  M.  Edwards.  Reg. 
Office  :   10,  Xew  Broad-street,  E.C. 


Prices  of  Metals,  Chemicals,  &c. 

Copper —  TUESD.4Y,  Oct.  14. 

Price.  Inc.  Dec. 

Best  selected per  ton  £114     0     0  £3     0     0  — 

Electrolytic  bars £121     0     0  £1     0     0  — 

H.C.  wire  basis per  lb.  Is.     4.^d.  ^d.  — 

Sheet Is.     4d.  gd.  — 

Phosphor-hronze  Wire — 
Phosphor-bronze 

wire,  basis  ,,  Is.  8j^d.  ^d.  — 

Bras'!  60/40— 

Rod,  basis      ,  Os.   lljd.  fd.  — 

Sheet,  basis Is.  23d.  Jd.  — 

Wire,  basis     Is.  2|d.  |d.  — 

Pig  Iron — 

Cleveland  Warrant       per  ton  Nominal  —  — 
Galvanised      steel 

wire,  basis     „  £32  10    0  —  — 

Lead  Pig^ 

English  „  29    0    0  £2     5    0  — 

Foreign  or  colonial            „  27  15    0  —          28.   6d. 

Tin— Ingot    283  15     0  £1   15     0  — 

Wire,  basis    per  lb.  0     3     6  —  — 

Salammoniac. — Percwt.80s.and75s.  I  Copper  Sulphate. — Per  ton  £40. 
Sulphur  (Flowers).— Per  ton  £2L        Boric    Acid  (Crystals) — Per   ton, 
(Roll  Brimstone).— Per  ton  I      £72. 

£21.  Carbon  Bimlphide.—VeT  ton  £55. 

Sulphuric    Acid    (Pyrites,  168°). —  \  Sodium  Bichromate. — Per  lb.  lid. 

Per  ton,  £7  183.  9d.  I  Sodium  Chlorate.— Per  \h.  6d. 

Shellac. — 470s.     December  delivery  455s. 

Rubber.— Vd.Ts.  fine,  2s.  6d. ;  plantation  1st.  latex  2s.  2Jd.  lb. 


Thirty-Seven  Years  A^o. 

I  From  The  Electrici.\n,  Oct.  1 1,  1882,] 

South  Amkkua. — It  is  officially  announced  that  telegrapliic  com- 
munication has  now  been  established  with  the  .States  of  San  Salvador, 
Ciuatemala,  Honduras  (Independent),  Nicaragua  and  Costa  Rica  in 
Central  America  ;  and  with  Ecuador  in  South  America ;  and  that 
telegrams  can  also  be  sent  to  Buenaventura  and  other  places  in  the 
United  States  of  Columbia,  besides  Colon  and  I'anama. 

The  Telkphonk  and  B.illoonino. — At  the  beginning  of  this  week 
several  ascents  were  made  by  members  of  the  Academic  d' Aerostation 
Mitvrolgique,  from  the  Place  Saint  Jacques,  I'aris.  Amongst  other 
things,  conversation  was  earned  on  with  people  on  the  earth  by  means 
of  a  telephone  line  suspended  from  the  balloon.  The  height  at  which  the 
balloon  is  said  to  have  been  was  500  ft. 

Mkhsev  Tunnkl. — On  the  occasion  of  the  visit  of  the  Lord  Mayor  of 
London,  the  Slayor  of  Liverpool,  and  a  distinguished  company  last  Wed- 
nesday, the  nth  inst.,  to  this  place,  the  tunnel  was  brilliantly  illuminated 
with  the  electric  light.  A  Brush  dynamo  machine  was  used,  together 
with  50  c.p.  Lane-Fox  incandescent  lamps.  I'he  whole  work  lias  been 
placed  in  the  hands  of  the  Hammond  Electric  Light  Company,  Liverpool, 
and  has  been  efficiently  carried  out  under  the  superintendence  of  Mr. 
.fames  Shaw,  the  district  manager,  and  Mr.  Rowley,  the  electrician  to 
the  company  for  this  district. 
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Notes. 


Tramway  Wages  and  Fares. 

As  has  been  evident  in  recent  meetings  of  the  tramway 
-associations,  the  present  financial  position  of  tramway  under- 
takings has  recently  been  a  matter  of  serious  concern  to  those 
responsible  for  their  management.  The  position  has  now 
been  rendered  still  more  difficult  by  the  award  of  the  Interim 
Court  of  Arbitration,  which  has  raised  by  four  shillings  per 
week  the  wages  of  all  tramway,  light  railway  and  omnibus 
employees  who  are  18  years  of  age  or  over,  and  if  under 
that  age  by  two  shillings  a  week.  We  doubt  whether  the  Court 
has  been  wise  in  giving  such  an  award  at  the  present  time, 
when  the  tendency  is  to  increase  the  wages  of  organised  labour 
at  frequent  intervals,  and  thus  to  add  to  the  difficulties  of 
the  community  as  a  whole.  We  have  every  sympathy  with 
all  who  feel  the  increased  cost  of  living,  but  it  muist  not  be 
forgotten  that  if  the  demands  of  organised  labour  are  satisfied 
in  this  respect,  so  that  no  discomfort  is  felt  by  that  particular 
section  of  the  community,  the  remaining  sections  feel  the 
hardship  all  the  more  heavily.  Further,  it  must  be  remem- 
bered that  tramway  and  omnibus  men  are  not  directly  pro- 
ductive in  the  sense  of  labour  engaged  in  manufactures,  and 
that  there  is  no  ready  possibility  of  increased  production  to 
meet  increased  wages  in  these  lines  of  activity.  Thus,  such 
increases  merely  mean  more  dead  weight.  The  net  result  of 
the  present  award,  according  to  the  Municipal  Tramways 
Association,  is  to  place  the  whole  industry  in  a  very  difficult 
position,  and  it  will,  of  necessity,  lead  to  a  further  increase 
in  fares  in  order  to  meet  the  expenditure  of  another  million 


pounds  per  annum.  This  increase  will,  of  course,  come  as  a 
further  burden  upon  the  community  as  a  whole.  Moreover, 
under  present  conditions  it  is  doubtful  whether  the  Statutory 
Undertakings  Temi)orary  Increase  of  Charges  Act,  1918,  will 
meet  the  case,  as  this  is  simply  a  war  mea.sure.  It  will,  there- 
fore, be  necessary  for  further  legislation  to  be  introduced. 
Whether  the  House  of  Commons  in  the  session  that  has  just 
opened  will  feel  in  the  mood  for  this  kind  of  legislation  may 
be  doubted.  Many  people  are  beginning  to  realise  that,  as 
a  nation,  we  are  very  materially  worse  ofi  through  the  war 
than  we  were  before  the  war,  and  that  ever  increasing  rates, 
taxes  and  other  charges  are  not  the  way  to  secure  prosperity, 
and  wall  in  due  time  lead  us  into  still  greater  difficulties. 

Electricity  Supply  and  Political  Problems. 

The  problem  of  Nationalisation  is  one  which  has  a  precise 
and  immediate  interest  for  the  electricity  supply  industry, 
especially  in  view  of  the  Electricity  (Supply)  Bill  now  before 
Parliament.  It  is  apropos  of  this  that  we  note  an  article  in 
the  "  Nmeteenth  Century  "  by  Mr.  J.  A.  Marriott,  M.P.,  on 
"  Nationalisers  and  the  Nation."  The  Article  has  a  special 
interest  owing  to  its  authorship.  It  will  be  remembered 
that  Mr.  Marriott  did  yeoman  service  for  electricity  supply 
companies  during  the  passage  of  the  Bill  through  Committee 
B  last  session.  His  speech  on  the  amendment  of  the  Purchase 
Clause  was,  perhaps,  the  best  speech  of  the  Session,  certainly 
so  from  the  side  of  the  companies,  and  their  case  in  regard 
to  terms  of  purchase  has  never  been  put  forward  more  con- 
vincingly. His  article,  therefore,  merits  perhaps  an  added 
attention.  Although  the  article  deals  with  Nationalisation 
in  general,  it  is  obvious  that  it  has  direct  incidence  on  the 
re-organisation  of  electricity  supply.  In  general,  while  fullv 
appreciating  the  demands  of  the  trade  unions  in  regard  to 
conditions  of  work,  wages  and  the  position  of  labour  generally, 
Mr.  Marriott  does  not  accede  to  the  proposition  that  National- 
isation is  the  panacea  for  all  the  ills  to  which  Labour  is  heir. 
It  cannot  be  recognised  too  clearly  that  the  complaint  and 
the  remedy  are  two  independent  and  diverse  things.  Just 
at  present  the  trade  unions  are  adopting  a  certain  nationalising 
phase  of  Socialism  which  the}^  are  told  by  the  promoters  is  the 
speediest  way  of  attaining  high  wages,  short  hours  and  general 
prosperity.  Mr.  Marriott  disagrees  with  the  nationalisers 
both  in  their  diagnosis  of  the  situation  and  their  panacea. 
He  thinks  that  the  demand  for  joint  control  is  as  much  social 
as  economic  in  origin,  and  that  socially  it  might  be  conceded 
while  industrially  and  commercially  it  must  be  resisted. 
Assuming  this  view,  he  considers  that  private  management 
gives  far  more  scope  for  just  that  personal  touch,  human 
appeal  and  elasticity  of  method  which  is  needed,  and  he 
urges  ])rivate  enterprise  to  exploit  to  the  full  these  intrinsic 
conditions.  A  preliminary  would  be,  of  course,  getting 
Labour  to  come  to  a  reasoned  judgment  on  the  political 
])anaceas  which  are  offered  to  them  for  their  troubles. 
Mr.  Marriott  claims  that  there  is  a  very  insistent  need  for  a 
great  educational  campaign,  and  that  the  educational  field 
has  been  held  too  long  by  the  apostles  of  Socialism,  who 
have  brought  to  the  task  of  propaganda  ""  intense  missionary 
7.eal." 
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The  Need  for  Education. 

Whatever  opinions  may  be  held  on  the  subject  generally, 
everrone  must  agree  that  Mr.  Marriott  is  correct  on  this  latter 
point.  Employers  generally  appear  to  have  done  very  little 
indeed  in  regard  to  educating  tlieir  employees  on  any  political 
points.  In  the  past,  perhaps,  this  might  be  the  more  excused, 
since  suitable  literature  was  not  readily  forthcoming  ;  but  at 
the  present  moment  this  excuse  does  not  hold  good.  Readable 
pamphlets  at  an  almost  negligible  cost  can  be  readily  obtained 
for  distribution.  Coming  closer  home,  we  should  be  interested 
to  know  if  anything  has  actually  been  done  in  this  connection 
by  managers  and  engineers  in  the  electricity  supply  industry. 
The  industry  is,  of  course,  comparatively  small  from  a  labour 
point  of  \'iew  ;  but,  on  the  other  hand,  it  occupies  a  paramount 
position  as  a  "  key  industry."  The  fact  is  that  everybody 
seems  to  think  it  everybody  else's  business.  Managers, 
engineers,  directors  and  others  in  control  are  unanimous,  of 
course,  in  their  general  chorus  of  deploring  the  mistaken  views 
of  the  trade  imions  ;  but  in  how  many  cases  could  they  say 
they  have  taken  the  slightest  step  to  put  any  other  vie^^s  before 
the  men  who  are  directly  under  their  control.  A  further  con- 
sideration also  presses  itself  on  us,  and  one  that  we  mention 
with  great  diffidence — namely,  what  about  the  employers 
educating  themselves  ?  The  employers  must  first  be  them- 
selves clear  on  the  issues,  and  they  can  do  this  by  first  of  all 
getting  an  accurate  idea  of  the  aims  and  objects  of  trade 
imions,  discriminating  between  the  rightful  and  wrongful 
claims  of  labour  ;  and,  secondly,  in  getting  into  their  own  minds 
something  of  a  coherent  and  working  set  of  economic  principles. 
Masters  must  have  a  clear  idea  of  what  they  are  fighting  for 
before  they  can  hope  to  convince.  And  then ,  as  Mr.  Marriott 
suggests,  plenty  of  propaganda,  to  which  we  would  add,  wishing 
to  be  practical,  by  everyone  in  the  companies  under  their 
direction . 


telephone  quite  an  exasperating  performance.  Here  it  must 
be  largely  a  question  of  inefficient  personnel,  but  it  is  difficult 
to  say  what  shoidd  be  the  cure  for  this  state  of  things. 


The  Telephone  Service. 

The  deputation  of  the  National  Union  of  Manufacturers 
which  waited  upon  the  Postmaster-General  on  the  16th  inst. 
in  order  to  represent  to  him  the  present  inefficient  state  of  the 
telephone  service  obtained  very  scant  satisfaction.  It  must  be 
remembered,  however,  that  certain  difficulties  exist  which 
cannot  be  overlooked,  and  to  some  extent  there  are  miscon- 
ceptions. Take,  for  example,  the  charges  for  telephonic 
service.  Reference  is  frequently  made  to  the  low  cost  of  the 
telephone  service  in  a  country  like  Sweden,  and  it  is  suggested 
that  equally  low  charges  should  apply  in  a  district  like  London. 
By  those  who  advocate  such  a  course  it  is  forgotten  that  the 
service  which  is  given  in  London  is  infinitely  greater  than  the 
service  with  which  comparison  is  made  in  Sweden.  It  is 
impossible  to  give  a  service  to  a  mass  of  subscribers  without 
the  cost  being  higher  than  when  a  service  is  given  to  a  com- 
paratively small  number.  Consequently,  the  service  in 
London  mu,st  be  somewhat  expensive,  and  we  think  it  will  be 
generally  agreed  by  those  acquainted  with  the  .subject  that 
the  present  charge  is  not  unreasonable.  What  the  position 
will  be  in  the  near  future  remains  to  be  seen.  As  to  the  quality 
of  the  service  that  is  given,  it  must  be  admitted  in  common 
fairness  to  the  Government  that  it  has  been  necessary  to 
abandon  extensions  during  the  war,  and  also  a  great  deal  of 
other  work  that  would  have  been  undertaken  under  normal 
conditions.  Consequently,  from  this  point  of  view,  the 
service  must  be  inferior.  What,  however,  most  people  feel 
is  that,  even  after  allowing  for  tl-ese  adverse  conditions,  the 
qualitv  of  the  service  is  still  very  bad.  Lack  of  plant  and 
similar  limitations  might  lead  to  a  slowing  up  i^f  the  service, 
but  it  should  not  lead  to  the  multitude  of  errors  which  are  so 
annoying  at  the  present  day  and  often  render  the  use  of  the 


A  Building  for  Technical  Societies  in  South  Africa. 

Wk  notice  that  the  advantages  of  a  comoiou  meeting  place 
for  scientific  and  technical  societies,  which  we  have  so  often 
emphasised  in  these  columns,  have  recently  been  the  subject 
of  discassion  in  South  Africa.  Among  the  chief  bodies  con- 
cerned are  the  South  African  Institution  of  Engineers,  the 
Chemical,  Metallurgical  and  jNDning  Society  of  South  Africa, 
and  the  South  African  Institute  of  Electrical  Engineers.  Thfr 
scheme  in  contemplation  would  involve  primarily  a  common 
meeting  place,  and  joint  ownership  of  a  suitable  building. 
But  the  provision  of  reading,  smoking  and  refreshment  rooms, 
besides  meeting  rooms,  is  suggested,  and  also  the  nucleus  of  a 
good  scientific  library.  Further  suggestions  include  the  pro- 
vision of  bedrooms  for  the  benefit  of  members  coming  from  a 
distance — doubtless  an  important  item  in  South  Africa,  where 
members  are  necessarily  scattered.  The  building  would  thus 
also  fulfil  the  fimctions  of  a  club.  The  total  membership  of 
the  societies  concerned  is  3,860  and  a  fund  of  £110,000  is 
considered  necessary  for  starting  the  scheme.  A  possible 
additional  source  of  income  suggested  is  the  letting  of  free 
rooms  in  the  building  as  offices  for  professional  men.  The 
position  would  naturally  be  a  good  one  for  the  transaction  of 
business,  and  we  imagine  that  such  offices  would  be  in 
great  request.  We  are  glad  to  notice  this  evidence  of  enter- 
prise in  South  Africa,  which  should  serve  as  a  stimulus  to 
the  Old  Coiuitry  to  speed  up  its  own  eSorts  in  the  same 
direction. 


Batti-Wallahs'  Society. — It  is  announced  that  during  the 
forthcoming  winter  months  the  Batti-Wallahs'  Society  will 
hold  five  or  six  informal  evenings,  the  first  of  which  will  take 
place  on  JJov.  5.  There  will  also  be  one  smoking  concert 
and  ai;  annual  dinner 

National  Union  of  Scientific  Workers. — There  will  be  a 
social  evening  of  the  members  of  this  Union  at  .52,  St.  Martin 's- 
lane,  London,  W.C.,  on  Thursdaj,  Oct.  30,  at  7.30  p.m.,  for 
the  purpose  of  inauguratini;  a  London  branch.  London 
scientific  workers  are  invited  to  attend. 

Wireless  Society  of  London. — At  the  next  general  meeting 
of  the  Wireless  Society  of  London  which  is  to  take  place  at 
the  Institution  of  Civil  Engineers,  Great  George-street,  on 
Tuesday,  Oct.  28,  at  6  p.m.,  there  will  be  much  to  interest 
members  and  prospective  members,  including  an  exhibition 
of  wireless  apparatus. 

Society  of  Teclinieal  Engineers. -The  first  genera,l  meeting 
of  the  Winter  Session  ( liUO-l it20)  of  the  Birmingham  branch 
will  be  held  on  Frida} ,  Oct.  31,  at  the  Chamber  of  Commerce, 
New-.street,  Birmingham,  at  7  p.m.,  when  I'rof.  F.  W.  Burstall, 
M.Sc  ,  M.A,  &c.,  will  give  a  lecture  on  "The  Problem  of 
Transport."     All  technical  engineers  are  cordially  invited. 

Household  Fuel  and  Lighting  Order.— The  Coal  Controller 
reci-ritlv  intiniati'il,  as  a  result  of  lepresentations  made  by  the 
Diesel  Engine  I'sc^rs  Association,  that  applications  for  exemp- 
tion from  the  operation  of  the  Household  Fuel  and  Lighting 
Order  would  be  considered  in  the  case  el  electricity  supply 
undertakings  making  use  of  oil  as  fuel.  The  Fehxstowe 
power  station  of  the  .Sufiolk  Electricity  Supply  Company, 
where  Diesel  engines  are  used,  has  now  been  granted  exemp- 
tion from  the  provisions  ot  the  Order. 

A  " Strike  Issue  "  of  the  "Electrical  World."— Owing  to 

tiie  .strike of  the  printers  in  New  York,  the  issue  of  our  contem- 
l)orary,the  "Electrical  World,"  which  has  most  recently  come 
to  hand,  consists  of  an  editorial  covering  a  single  quarto  type- 
written sheet.     In  this  editorial  ib.  K.  Onken,  jun.,  briefly 
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•explains  the  reason  for  this  unusual  form  of  production,  and 
makes  certain  announcements  of  urgent  current  interest.  It 
•concludes  :  "  While  it  is  appreciated  that  this  very  shallow 
summary  of  tlie  news  cannot  take  the  place  of  a  regular  issue 
of  the  'Electrical  World,'  still,  we  trust  that  it  will  help  to 
keep  readers  posted  or  the  high  spots  until  such  time  as  labor 
■can  adjust  its  internal  organisation  squabble  and  permit  us 
to  print  again."  We  commend  our  contemporary's  pluck  on 
this  occasion,  and  ^\ish  them  a  speedy  delivery  from  their 
troubles. 

Commercial  Oxygen. — With  the  exmaple  before  us  of  the 
marvellous  development  in  the  jiroduction  of  heliuni  on  a  large 
scale  during  the  war,  one  may  well  wonder  what  possibilities 
are  in  store  in  the  direction  of  increased  and  cheaper  production 
of  more  familiar  gases.  It  is  probable,  for  example,  that  if 
cheap  oxygen  were  abundant,  its  apjilications  would  be  almost 
endless,  and  it  woidd  revolutionise  some  industries.  There  is 
reason  to  believe  that  the  manufacture  of  artificial  nitrate  by 
atmospheric  fixation,  with  oxj'gen  as  a  by-product,  will  have 
a  notable  effect  in  this  direction.  The  "  Bulletin  "  of  the 
Societe  de  I'lndustrie  Minerale  suggests,  among  other  possi- 
bilities, the  admission  of  a  small  percentage  of  oxygen'  to  raise 
the  temperature  of  metallurgical  furnaces,  enabling  inferior 
fuel  to  be  used  ;  the  production  ot  calcium  carbide  in  the  blast 
furnace  by  a  purely  thermal  method,  and  the  reduction  of 
alumina  with  carbon  ;  the  melting  of  auriferous  quartz  ;  new 
possibilities  for  the  electric  furnace,  and  the  development  of 
•ozone  on  a  much  larger  scale  than  at  present. 

Transatlantic  Wireless  Telephony.  -On  Wednesday 
afternoon  Prof.  J.  A.  Fleming,  F.R.S.,  gave  an  interesting 
public  lecture  at  University  College  (London),  on  "  Speaking 
Across  the  Atlantic  bv  Wireless  Telephony."  Reference  was 
first  made  to  the  phonetics  of  the  subject  and  the  general 
principles  underh'ing  the  transmission  of  speech  by  waves  as 
used  in  wireless  telegraphy.  The  three-electrode  amplifier 
was  then  illustrated  and  its  function  as  an  oscillator  explained, 
both  with  the  usual  battery  and  with  an  alternator  and  rectifier 
in  place  of  the  battery  as  used  for  military  purposes.  Prof. 
Fleming,  at  the  end  of  his  lecture,  gave  brief  particulars  of 
recent  experiments  by  the  Marconi  Company  in  speaking 
across  the  Atlantic.  The  experiments  were  carried  out  at 
Ballybunion,  in  Ireland,  and  transmission  was  to  Nova  Scotia, 
a  distance  of  1,800  miles.  The  object  was  to  determine  the 
current  that  was  necessary  in  practical  working,  and  thus 
differed  markedly  from  the  performance  of  telephoning  from 
the  U.S.A.  to  tiie  Eiffel  Tower  in  Paris.  For  this  reason, 
signalling  was  carxied  on  for  10  or  12  days  during  the  daytime, 
that  is,  when  interference  is  more  serious.  A  3-i  h.p.  alternator 
was  employed,  the  aerial  being  500  ft.  high  and  the  wave- 
length 12,000  ft.  The  current  in  the  aerial  was  16  amperes. 
It  was  found  that  the  speech,  which  was  received  by  the  usual 
•commercial  amplifying  apparatus,  was  quite  good  enough  for 
easy  reception. 

Mr.  Hirst  on  Electrical  Progress.— Li  the  course  of  a 
recent  address  to  the  Batti-Wallahs'  Society,  Mr.  Hugo  Hirst 
•gave  his  views  on  the  future  needs  of  the  electrical  industry. 

He  said  that,  for  himself,  in  the  past  he  was  never  hajjpy  with  the 
status  of  the  industry.  He  knew  there  were  people  who  thought  that 
in  those  days  we  were  ahead,  and  well  ahead  ;  but  he  felt  sure  this  was 
the  wrong  point  of  view,  and  that  when  we  compared  our  position  with 
tliat  of  our  Competitors  we  had  no  real  cause  for  satisfaction.  The 
principal  causes  for  this  state  of  things,  he  considered,  were  free  impor- 
tations, resulting  in  heavy  overhead  charges  and  a  depression  of  prices 
which  left  no  margin  for  development.  Though  we  had  a  certain  home 
market,  it  might  almost  be  said  that  abroad  the  British  electrical  industrj- 
did  not  exist;  and  even  at  home  there  was  stagnation  owing  to  the 
limitations  imposed  by  confining  electricity  sup])ly  within  municipal 
frontiers.  The  supply  of  electricity  did  not  lend  itself  to  such  limitations, 
and  the  result  was  confusion  of  systems,  voltages  and  frequencies,  the 
effect  on  manufacturing  being  disastrous.  This  multiplicity  of  units, 
again,  meant  high  overhead  charges,  high  cost  of  production,  with  the 
-inevitable  result  that  it  was  difficult  to  compete  with  foreign  enterjirisi-. 
With  regard  to  the  future,  it  was  no  use  to  expect  Govenunent  assistance 
to  do  everything.  Colonial  preference,  a  more  enlightened  policy  in 
regard  to  trade  marks, and  the  erection  of  super-power  stations  would, 
no  doubt,  be  something  ;  but  the  great  thing  to  be  borne  in  mind  was 
that  we  must  help  ourselves,  and  to  do  this  we  must  not  onlv  work  our- 


selves, but  make  others  work.  The  worker  was  entitled  to  higher  wages 
and  more  leisure,  but  in  return  for  this  he  must  work  harder  during  the 
working  hours  with  a  view  to  increasing  output,  .\nother  direction  in 
which  Mr.  Hirst  thought  progress  might  be  made  was  towards  the 
standardisation  of  education  throughout  the  Empire.  It  would  be  a 
tremendous  advantage  if  technical  training  were  on  the  same  lines  in 
Glasgow  as  in,  say,  Calcutta.  The  idea  he  had  in  mind  in  making  this 
suggestion  was  the  creation  of  bigger  minds  and  bigger  men,  of  which  the 
Empire  at  the  present  moment  was  feeling  the  lack.  The  great  thing 
needed  was  to  work  with  greater  efficiency  and  bigger  units.  These  were 
the  best  weapons  which  could  be  devised  to  meet  existing  conditions,  and 
he  was,  therefore,  glad  to  see  that  amalgamations  of  electrical  firms  were 
taking  place.  These  amalgamations  should  not  be  considered  to  be  the 
mere  whim  of  the  capitalist.  They  were,  indeed,  the  outcome  of  a  search 
for  efficiency,  as  they  meant  better  control  of  raw  material,  which  at  the 
present  time,  in  contradistinction  to  the  state  of  things  before  the 
war,  was  scarce,  and  everything  that  could  be  done  to  cut  out  inter- 
mediate profits  was  therefore  an  advantage.  It  was,  indeed,  only 
the  big  concerns  that  could  shorten  the  road  from  the  raw  material 
to  the  finished  product.  In  conclusion,  he  felt  that  the  position  at  the 
present  time  was  most  encouraging,  and  there  was  never  such  a  chance 
for  the  British  electrical  engineeras  at  the  moment. 


Obituary. 

The  death  is  announced  of  Councillor  Thos.  Robert  Knowlcs,  chief 
engineer  of  the  Patent  Shaft  and  Axletree  Company,  and  chairman  of  the 
WedneSbury  Electric  Lighting  Committee  for  a  number  of  years. 

The  death  recently  took  place  at  Adelaide  (S.  Australia)  of  Mr.  E.  S. 
MouLDEX,  chief  assistant  engineer  of  the  Adelaide  Tramways  Trust,  at 
the  age  of  36  years. 


Personal. 

Major  Rupert  Stanley,  late  R.E..  B.A.,  M.I.E.E.,  has  been  appointed 
Principal  ot  the  Belfast  Municipal  Technical  Institute  and  director  of 
technical  instruction  for  the  County  of  Belfast. 

Mr.  A.  C.  McKinstry,  general  manager  in  Australia  of  the  Metropolitan 
Vickers  Electrical  Company,  has  resigned  his  position  as  one  of  the 
Victorian  Government  electricity  commissioners  in  order  to  come  to 
England  on  business  connected  ■with  the  company. 

Capt.  H.  Hincks  has  been  appointed  by  the  President  of  the  Board  of 
Trade  to  succeed  Mr.  J.  W.  Hands,  O.B.E.,  as  Controller  of  the  Profiteer- 
ing Act  Department.  Mr.  Hands,  who  accepted  the  post  during  the 
organisation  of  the  Department,  has  now  resumed  duty  in  the  Board  of 
Education. 


Arrangements  for  the  Week. 

FBIDAT,  Oct.  2«h  (to-day). 

University  College. 
5  p.m.     At    University   College,    Gower-street,    London,    W.C.     A 
Public    Lecture   on   "  Recent    Developments    in    Public    and 
Private  Lighting,"'  by  Mr.  W.  C|  Clinton,  B.Sc. 

Physical  Society. 
5 p.m.  At  the  Imperial  College  of  Science,  S.  Kensington,  London, 
S.W.  Papers  to  be  read  on  "  The  Effect  of  Pressure  and  Tem- 
perature on  a  Meter  for  Measuring  the  Rate  of  Flow  of  a  Gas," 
bv  Dr.  N.  W.  McLachlan  ;  "A  Cheap  and  Simple  Micro- 
Balance,"  by  Mr.  J  H.  Shaxby,  B.Sc,  and  "The  R^-solution 
of  a  Curve  into  a  Number  of  Exponential  Curves,"  by  Mr. 
J,  W.  T.  Walsh,  M.A. 

Institution  of  Mechanical  Engineers. 

6  p.m.     At  the  Institution  of  Civil  Engineers.  Great  Gcoi^e-street, 

London,  S.W.     Address  by  the  President. 

Junior  Institution  of  Engineers. 
7.30p.m.     At   39,    Victoria-street,    London,    S.W.I.     I^-eture    on 
■'Fire    Prevention    and    Protection    in    Factories   and    Work- 
shops," by  Capt.  Stanley  W.  Thorpe. 

SATURDAY,  Oct.  25th. 

Birmingham  and  District  Electric  Club. 

7  p.m.     At  the  Grand  Hotel,  Colmore-row,  Birmingham.     Ninth 

Annual  Ladies'  Night. 
MONDAY,  Oct,  27tll. 

Institvtion  of  Post  Office  Electrical  Enoinkers. 

5.30  p.m.  At  the  Royal  Society  of  .\rts,  John-street,  .^delphi, 
London,  W.C.  Paper  to  be  read,  by  kind  permission  of  the 
-•\.ir  Council,  on  "  .-Vircraft  Telephones,"  by  Capt.  H.  S.  Cohen. 

TUESDAY,  Oct.  28th. 

Wireless  Society  of  London. 
6  p.m.     At  the  Institution  of  Civil  Engineer,  Great  Gcorge-streeti 
Westminster.  I^)ndon,  S.W.     General  Meeting  and  Exhibition 

of  wireless  apparatus. 
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Inter-Imperial  Cominunication  Through  Cable, 
Wireless  and  Air.* 


By    Sir   CHARLES    BRIGHT,    F.R.S.E.,  M.Insf.C.E.,  M.I.E.E. 


(Concluded  from  page  442.^ 


Xational  Interests  and  Private  Interests. 
.  It  is  an  unfortunate  fact  that  national  and  private  interests  are 
often  fundamentally  opposed  in  matters  that  concern  the  entire 
countrfc-.  and  this  is  notably  so  in  regardtothe  subject  dealt  with  here. 

With  a  private  company,  the  prijnaiy  object  is  naturally  to  secure 
as  higli  a  dividend  as  possible.  With  the  nation,  on  the  other  hand, 
other  considerations  come  in  which  clearly  clash  with  private  in- 
tei-ests.  More  than  once  the  State  has  required  lines  of  communica- 
tion mainly  for  strategic  reasons,  which  private  enterprise,  on  purely 
commercial  grounds,  have  been  unwilling  to  undertake,  despite  large 
reserve  funds,  (iovemment  subsidies,  &c. 

The  question  is  wlicther  telegraphic  luiks  are  not  intended  to 
serve  a  wider  and  grander  use  to  the  community  than  the  building 
up  of  dividends.  If  the  answer  is  in  the  affirmative  this  raises 
another  question,  i.e.,  whether  inter-imperial  communication 
should  not  be  put  on  the  same  footing  with  the  Navy,  Army  and 
Air  Force — foiming  as  it  does  one  of  the  most  important  strategic 
weapons.  If  that  is  admitted,  then  surely  it  would  be  far  more 
suitably  charged  proportionately  on  the  Estimates  of  these  three 
defence  departments — and  possibly  also  of  others — than  several 
items  which  are  now  a  subject  of  public  taxation. f  All  the  tele- 
graphic developments  here  pointed  to  would  form  but  a  small  item 
comparatively  on  the  Defence  Estimate,  though  so  vital  an  adjunct. 

We  have,  too,  to  ask  ourselves  (1)  whether  Inter-Imperial  trade 
cannot  be  greatly  assisted  by  a  considerable  reduction  in  the  Imperial 
telegraph  rate,  and,  if  so,  (2)  whether  this  object  should  not  come 
before  any  vested  interests  where  the  two  run  counter  ?  Is  tlie 
nation  to  be  sacrificed  to  vested  interests,  or  is  the  nation  to  prevail 
where  public  and  private  interests  do  not  coincide  ?  It  is  obvious 
that  they  do  not  coincide,  seeing  that  (a)  the  rates  to  outlying 
branches  of  the  Empire  at  present  bear  some  sort  of  proportion  to 
distance,  (6)  the  rates  to  some  foreign  countries  are  distinctly  more 
favourable  than  to  certain  portions  of  the  Empire.  This  wUl  be 
clearly  seen  by  a  study  of  the  accompanying  table.  Before  leaving 
this  matter  it  may  be  well  to  point  out  that  it  is  just  where  the 
distances  are  greatest — and  therefore  the  mail  takes  so  long — 
that  cheap  telegraphic  communication  would  be  of  such  special 
value  to  the  community  and  especially  to  trade.  Here  we  have  a 
notable  instance  of  the  clashing  of  public  and  private  interests. 
f  It  should  be  further  noted  that,  owing  to  the  wir  wastage  of 
ships,  telegraphic  communication  is,  generally  speaking,  likely  to  be 
for  long  of  increasing  importance  to  the  trading  public— especially 
in  the  case  of  great  distances. 

One  has  to  feel  very  deeply  before  having  the  courage  to  suggest 
further  public  taxation  to  so  august  an  economic  organisation  as 
Section  F  of  the  British  Association.  It  is,  however,  contended 
that  the  object  thus  secured  would  soon  bring  its  return  to  the 
country  at  a  time  when  vastly  increased  national  production  stands 
only  .second  to  Imperial  security.  It  is  necessary  for  this  purpose 
to  primarily  regard  telegraphic  communication  from  the  stand- 
point of  what  it  can  achieve  for  the  countrj'  and  Empire  in  the 
matter  of  security  and  trade  development,  rather  than  mainly  as  a 
dividend-earning  concern.  It  should  be  remembered  too,  in  this 
connection  that  Empire  trade  is  dependent  on  Empire  security. 

State  Administration. 
What  ha«  been  implied  above  points  to  either  (o)  the  ownership, 
or  purchase  by  the  State,  of  at  least  one  main  trunk  of  Inter- 
Imperial  cables,':  supplemented  by  the  aforesaid  wireless  chain — 
both  being  nin  at  a  quite  low,  common.  Imperial  rate,oraltcrnatively 
by  (b)  sulwtantial  subsidies  Ix-ing  jMiid  to  those  cable  companies 
whose  rebates  have  so  far  not  only  been  too  tardy  but  too  in- 
sufficient in  character  to  be  of  any  great  value  to  the  nation. 

•  Paper  read  before  Section  F  of  the  British  Association  at  Bourne- 
mouth. 

The  term  "  communication  "  is  here  used  in  what  is  thought  to  be  its 
more  legitimate  sense,  the  writiT  considering  that  railways  and  shipping 
arc  more  correctly  described  as  "  transport." 

•f  For  instance,  the  Post  Office  tclcj)honc  system  is  of  far  less  general 
(and  no  Imperial)  value  than  Int<T-Impfrial  communication,  which 
contributes  so  much  towards  national  and  Imp<Tial  security. 

t  The  purchase  price  should  cover  "goodwill  "  on  an  unquestionably 
liberal  basis,  and  should  include  an  adequately  efficient  staff.  It  would 
not,  of  course,  touch  any  cables  to  foreign  countries 


Xationalisation. 
It  apix?ars  to  the  author  that  many  people  generalise  too  muclij 
against  Nationalisation  on  principle.     Very  little  can  be  said  iib 
its  favour  where  only  individual  or  class  interests  are  concerned, 


Principal  British,   <i:c..   Cable  Route  Stations,  with  Approximate  Cable 
Distances  from  London,  and  Tariff  therefrom*  : — ■ 


Station. 


Madeira   

St.  Vincent 
Ascension  . 
St.  Helena  . 
Cape  Town  . 
Gibraltar.... 

Malta  

Alexandria  . 
Port  Said     . 

Aden    

Bombay 

Colombo 

Penang  . . . , 
Singapore 

Labuan    

Hongkong 

Shanghai... 

Zanzibar  ... 

Seychelles 

Mauritius 

Fremantic 

Adelaide  ... 

Melbourne 

Tasmania 


Approximate 
cable  mileage. 


Bathurst 
Sierra  L^one 

Accra  

Lagos  

Bonnv 


Newfoimdland 
Nova  Scotia    ... 

Halifax    

Montreal      

Vancouver  

Fanning  Island 

Fiji  (Suva)  

Norfolk  Tsl.ind 

QHe"nslan(l 

Auckland     

Nelson 

Sydnej'    


Bermuda 

Jamaica  

Colon    

Barhadoes  

Trinidad 

Pernambucn  .. 
Rio  de  .Janeiro 
Montevideo     .. 


1,617 
2,744 
4,519 
5,307 
7,199 
1,501 
2,618 
3,483 
3,636 
5,065 
6,910 
7,328 
8,735 
9,135 
9,869 
10,657 
11,584 
7,024 
8,145 
9,210 
14.289 
15,834 
16,500 
16,700 

/  3,319 
3,785 
4.807 
5,079 
5,400 

2,401 
2,727 
3,150 
3,777 
6,677 
10,358 
12.401 
13,383 
14,220 
14,101 
14,.550 
15.352 

4,000 
5,264 
5,894 
6,542 
6,621 
4,606 
5,973 
7,135 


Ordinary 

rate. 


0 

3 

0 

4 

1 

0 

1 

0 

2 

0 

1 

8 

1 

8 

2 

10 

2 

10 

2 

111 

3 

6 

3 

(> 

2 

6 

2 

6 

2 

6 

3 

0 

3 

0 

3 

0 

3 

0 

3 

0 

3 

0 

.•! 

6 

3 

6 

3 

6 

Note  A.— A  reference  to  the  "  Post  Office  Guide  reveals  the  fact  that 
in  a  number  of  instances  the  rates  to  foreign  countries  are  lower  than  to 
various  points  in  the  Empire.  From  an  Imperial  public  standpoint  this 
is  not  as  it  should  be. 

Note  B  — The  wireless  service  of  the  Marconi  Company  was  dis- 
continued on  August  4th  of  last  year  (1917).  This  was  owing  to  the 
exigencies  of  war,  as  explained  by  Mr.  Godfr.=y  Isaacs  in  a  letter  to  the 
Press  at  the  time.  Previously,  however,  the  ordinary  rates  to  the  under- 
mentioned important  British  centres  were  as  ollows  :  Newfoundland, 
8d.  ;  Nova  Scotia.  8d.  ;  Prince  Edward  Island,  8d  ;  New  Brunswick, 
8d.-,  Quebcc,8d.;  BriLishColumbia,l.s.2d.  ;  Bennud..  2s.2d  ;  Jamaica 
2s.  2d  ;  Barbadoes,  2s.  2d.  :  Trinidad,  2s.  2d.  It  will  thus  be  seen  that 
in  normal  times  the  tariff  of  the  Marconi  Wireless  TeU-gmph  Company  is 
substantially  more  favourable  than  that  afforded  by  rable  nraanisations. 


*  From  the  author's  "  Telegraphy  and  Aeronautics  in  War. 
stable  &  Company,  London,  1918.) 
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but  where  the  matter  to  be  dealt  ■with  has  directly  to  do  with  the 
whole  community,  the  principle  is  surely  right.  Even  so,  it  does 
not  follow  that  a  change  should  be  made  in  favour  of  Nationalisa- 
tion, if  only  because  there  are  very  few  directions  in  which  we 
are  ready  for  it.  This  fact  calls  to  mind  a  confusion  of  issues 
that  seems  to  constantly  occur.  Thus,  one  of  the  most  popular 
stock  arguments  agamst  Nationalisation,  ventilated  by  interested 
parties,  is  that  every  busuiess  that  has  been  touched  by  Government 
departments  has  always  been  unsatisfactorily  "  run  "  as  compared 
with  similar  efforts  by  private  enterprise.  Surely,  however,  all 
that  that  really  points  to  is  that  Government  offices  are  not  worked 
on  business  principles  by  busmess  men.  That  state  of  things 
would  require  to  be  entirely  changed,  of  course,  for  the  purposes 
of  successful  Nationalisation,  and  would  mvolve  (1)  greatly  changed 
Civil  Service  conditions,  (2)  some  2  years'  business  experience 
previous  to  Civil  Ser\'ice  entry,  (3)  a  changed  Civil  Service  examina- 
tion, (4)  a  changed  educational  curriculum 

All  this  would  take  time,  and,  if  only  for  that  reason,  we  are 
verj'  madequately  prepared  for  actual  Nationalisation  at  present. 
Moreover,  at  present  there  is  a  complete  lack  of  esprit  de  corps, 
as  well  as  co-ordination  between  the  various  Government  depart- 
ments. In  its  place  we  have  inter-departmental  jealousy  and 
rivalry,  the  very  idea  of  which  is  all  wrong  and  would  certairdy 
require  to  be  overcome  before  Nationalisation  could  beTembarked 
on  with  an}'  prospect  of  success.  A  great  part  of  the  case' against 
departmental  control  is  that  it  is  departmental  rather  than  national, 
and  that  it  is  in  the  hands  of  rival  departments  which  work  without 
reference  to  each  other,  often  in  ill-concealed  mutual  hostility. 

Telegraph  Control  Board. 

Whether  State  ownership  should  ever  be  applied  is,  of  course,  a 
big  question,  but  in  any  case  it  will  surely  be  obvious — in  view 
of  what  has  be«n  said — that  in  National  and  Imperial  mterests 
some  sort  of  State  control  is  desirable  in  the  matter  of  Inter-Imperial 
communications  generally.  A  controlling  organisation  of  some  sort 
seems  to  be  called  for,  if  only  for  watching  and  securing  public 
interests,  where  clashing  with  private  interests,  in  return  for  favours 
granted  by  the  State. 

There  are  no  less  than  seven  Giovemment  Departments  *  (in 
addition  to  the  Treasury)  concerned  in  this  matter.  Hitherto 
one  of  these  alone  (H.M.  Post  Office)  has  been  acting  for  the  Govern- 
ment, and  all  questions  regarding  other  Departments'  interests 
had  to  be  submitted  to  the  Post.  Office.  This  was  never  very 
satisfactory  in  the  result — neither  was  the  part  played  by  the 
Cable  Landing  Rights  Committee  satisfactory. 

The  author  has  for  some  17  years  advocated  an  Inter-Depart- 
mental Board  to  deal  with  Inter- Imperial  Telegraphs  of  all  sorts. 
By  this  scheme  all  the  Government  Departments  concerned  were  to 
be  represented  and  to  meet  periodically  to  discuss  and  settle  all  im- 
portant matters  as  they  arose. 

The  war  made  it  clear  to  the  Government  that  something  of  the 
sort  was  necessary ;  and  the  begmning  of  the  present  year  saw  the 
establishment  of  the  Board  here  described,  with  a  highly  satis- 
factorjr  chairman  in  Lord  Mihier — the  whole  coming  under  the 
ffgis  of  the  Committee  for  Imperial  Defence. 

AtR   COMMITNTCATION. 

It  has  of  late  become  a  commonplace  that  England  ceased  to  be 
an  island  since  men  learned  to  fljr,  and  it  is  fairly  generally  recog- 
nised by  those  in  a  position  to  judge  that  the  Air  Force  bids  fair  in 
the  future  to  become — if  it  is  not  already — our  most  important  and 
vital  strategic  weapon. 

Yet  it  was  only  some  12  years  ago  (on  March  7,  1907)  that  the  then 
First  Lord  of  the  Admiralty  wrote  as  follows  to  the  brothers  Wilbur 
and  Or%-ille  Wright : — 

I  have  consulted  my  expert  advisers  with  regard  to  your 
suggestion  as  to  the  employment  of  aeroplanes,  and  I  regret  to 
have  to  tell  you,  after  the  careful  consideration  of  my  Board,  that 
the  Admiralty,  whilst  thanldng  you  for  so  kindly  bringing  the 
proposals  to  their  notice,  are  of  opinion  that  they  would  not  be 
of  any  practical  service  to  the  Naval  Service." 

binoe  that  time,  however,  we  have  had  the  greatest  war  the  world 
has  ever  seen,  and  nothing,  probably,  has  done  so  much  for  the 
development  of  aviation  :   necessity  is  the  mother  of  invention. 

Then,  again,  the  Atlantic  Ocean  has  now  been  actually  bridged 
by  aircraft  and  with  complete  success. 

Aerial  development  px-omises — if  given  a  chance — to  go  on  apace, 
following  on  the  lines  of  the  CivU  Aerial  Transport's  report  of  last 

T  j-''^''J5:^^  '^"■t"  ''»'■  Admiralty.  War  Office,  Air  Ministry.  Colonial  Office, 
India  Office,  Post  Office  and  Board  of  Trade. 


year,  and  the  more  recent  International  Air  Navigation  Convention.* 
There  are  stiU,  however,  a  great  quantity  of  rules  and  regulationB 
to  be  worked  out  for  the  purpose  of  traffic  in  the  air — including  the 
whole  problem  of  Customs,  for  instance. 

It  already  seems  pretty  clear  that  a\-iation  in  its  international  or 
Imperial  aspect  must  be  kept  under  some  sort  of  civil  (rather  than 
military)  government  control,  without,  however,  unduly  checking 
private  enterprise. 

Another  point  about  which  there  can  be  little  doubt  is  that  we 
should  now  concentrate  on  commereial  aircraft  such  as  can  be  readily 
converted  into  strategic  aircraft,  if  and  when  necessary,  whereas  the 
reverse  does  not  correspondingly  apply. 

Imperial  Air  Routes  and  Propaganda. 

A  good  deal  has  already  been  done  in  the  way  of  projiaganda, 
planning  routes,  &c.  "  %     ^  . 

The  welfare  of  the  British  Empire  is  likely  to  be  considerably- 
influenced  by  the  position  we  eventually  take  up  in  these  matters — • 
whether  we  are  first  in  the  field  and  the  actual  value  of  the  air  routes 
which  we  control.  Li  days  to  come  air  stations  will  be  at  least  a,s 
important  as  coalmg  stations  are  now.  One  might  almost  say  that 
in  the  matter  of  Imperial  routes  everything  is  to  hand  for  us,  so  to- 
speak,  seeing  that  our  possessions  are  dotted,  more  or  less,  all  over 
the  world.  About  one  thing,  too,  there  can  be  little  doubt,  and  that 
is  that  Egypt  is  admirably  situated  to  become  the  Clapham  Junction 
of  the  Air. 

The  ultimate  success  of  Liter-Imperial  commercial  aviation  really 
resolves  itself  into  closely  thought-out  organisation,  backed  up  by 
no  stinting — without  actual  waste — of  the  wherewithal  to  carrj- 
things  out.  Lord  Weir  has  become  the  chairman  of  a  committee 
to  devise,  and  advise  on,  the  main  air  routes  of  the  British  Empire. 
With  such  a  chairman  highly  satisfactory  results  shoiUd  be  achieved. 

It  will  remain  for  the  Air  Ministrj',  in  concert  with  the  Foreign 
Office,  to  (1)  work  out  the  aerial  navigation  treaties  with  other 
countries,  (2)  prepare  the  necessary  aerodromes,  meteorological  and 
wireless  stations,  and  (3)  find  the  staff  for  carrying  out  the  duties 
coimected  therewith,  whilst  also  making  trial  cruises  with  different 
types  of  machines  on  the  various  proposed,  alternative,  routes. 

The  air  stations — with  wireless  and  meteorological  equipment  at 
each — will  require  to  occur  at  intervals  of  something  liJve  every 
500  miles  along  each  of  the  main  air  routes,  at  a  cost  of  about  £50,000 
apiece.  Emergency  landing  gromids  at  far  closer  intervals,  but  at 
quite  small  cost,  will  also  have  to  be  provided  where  possible  (together 
with  jietrol  supply  and  spare  parts)  to  meet  cases  of  engme  failure. 
Airship  sheds  at  distant  inten'als  will  be  another  important  item 
to  be  provided  for. 

The  Possibilities  asd  Prospects  of  Air  Travel. 
j^  The  question  of  air  travel  has  for  some  time  been  vei-y  much  in  the 
air — or  at  any  rate  in  the  Press. 

There  is  still,  perhaps,  a  prevailing  feeling  that,  apart  from  the 
novelty  of  the  thing  as  a  sport,  it  will  not  be  greatly  indulged  in. 
Many  people  make  a  great  deal  of  the  vagaries  of  the  weather.  Much 
the  same  class  of  argument  terrorised  the  majority  in  the  matter  of 
sea  travel  in  its  earlj'  days,f  and  the  air  troubles  are  really  no  greater 
than  the  earliest  sea  troubles. 

I  for  my  part  cannot  certainly  foresee  a  great  deal  of  air  travel 
for  pleasure  purposes  over  long  ocean  stretches,  largely  owuig  to  the 
vagaries  of  the  weather — though  it  is  here  that  the  gain  m  time  by 
aircraft  over  the  steamship  would  be  especially  marked. 

Overland  it  is  a  simpler  matter,  for  in  the  case  of  bad  weather  con- 
ditions supervening  a  vessel  can  effect  an  early  landuig  after  sending 
a  wireless  message  to  some  suitable  spot.  On  the  other  hand,  the 
subjection  to  fog  puts  a  limit  on  this  at  home. 

No  doubt,  however,  many  busuiess  firms  will  have  aeroplanes  for 
their  "  travellers  "  on  comparatively  short  distances,  for  then, 
baiTing  fog,  the  journey  can  be  made  just  when  it  best  suits,  and  the 
time-saving  would  often  be  very  great.  There  would,  too,  be  an  even 
greater  advantage  under  the  latter  head  when  compared  with  a  road 
journey  by  motor  car. 

For  considerable  distances,  however,  I  cannot  inuigme  air  travel 
being  mdulgcd  in  on  a  large  scale,  except  on  emergency,  partly 
because — at  any  rate,  so  far — a  railway  train  is  so  much  more  com- 
fortable as  well  as  more  reliable. 

Certamly  the  Atlantic,  with  its  rapidly  changing  weather  con- 
ditions— and  that  greatest  atmospheric  '"  bugbear,"  fog — does  not 

♦Major-tten.  Sir  F.  Ht  Sykcs,  G.B.E.,  K.C.B.,  Controller  General  of 
Civil  Aviation,  took  a  leading  part  in  this,  and  the  reader  is  esi)ecially 
referred  to  his  address  on  "  Commercial  Aviation  "  to  the  London 
Chamber  of  Commerce.  Reference  may  also  be  made  to  a  lecture  bv 
Brig.-Gon.  Lnixl  Montagu  of  Beaulieu.  C.S.I.,  and  to  another  by  Lieut"- 
Col.  Mervj-n  O'Gorinan.  C.B.,  to  the  Royal  .•Veronautical  Society. 

t  If  anyone  goes  back  far  enough  he  "will  even  find  railway  travpllin£r 
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seem  to  lend  itself  to  a  great  deal  of  air  travel.  The  risks  are  still 
too  great,  and,  even  in  a  commodious  airship,  too  suggestive  of  a 
■watery  grave  rather  than  of  comfort. 

Air  Matt.s  and  Aerograms. 
As  is  usually  the  way  of  things,  however,  where  human  disad- 
vantages (from  the  point  of  view  of  comfort  and  risk)  are  greatest — 
i.e.,  in  the  case  of  long  stretches  of  the  ocean — we  have,  as  already 
suggested,  the  maximum  advantage  in  other  respects,  for,  whereas 
the  mail  to  Australia  takes  over  live  weeks,  an  aeroplane  of  to-day 
can  cover  the  distance  in  some  12  days.  Think  what  that  means  ! 
In  such  instances  the  air  mail  and  the  emergency  traveller  would  be 
"Working  at  the  greatest  advantage. 

In  those  regions  which  are  practically  immimc  from  fog  or  gale, 
air  mails — for  all  sorts  of  packages  as  well  as  letters — should  have  a 
considerable  future,  both  as  entirely  outstripping  the  maUship  over 
long  journeys,  and  as  correspondingly  beatmg  any  telegraph  system 
over  comparatively  short  distances,  also  taking  into  consideration 
the  fact  that  a  letter  sen'es  a  more  satisfactory  purpose  than  a 
telegram.*  In  fact,  the  air  seems  to  be  the  most  ideal  medium  for  a 
sort  of  express  letter  and  parcels  service. 

One  here  retails  to  min  1  certain  passages  in  Lord  Xorthcliffe's 
recent  letter  to  the  heroes  of  the  first  wholly  successful  transatlantic 
flight.  His  Lordship  said:  "  Just  as  in  1913,  when  I  offered  the 
prize,  I  felt  that  it  would  soon  be  won,  so  do  I  surely  believe  that  your 
wonderfid  journey  is  a  warning  to  cable  monopolists  and  others  to 
realise  that  within  the  next  few  years  we  shall  be  less  dependent  upon 
them  unless  they  increase  their  wires  and  speed  up." 

The  letters  and  parcels  that  have  been  carried  in  the  '"  Airco  " 
aeroplanes  (as  manufactured  by  the  Aircraft  Mfg.  Company)  between 
Folkestone  and  Cologne  go  to  prove  what  can  be  done  in  this  direction 
under  properly  organised  conditions.  The  senice  was  started  on 
March  1st,  and  during  that  month  21  trips  were  made  with  708  bags 
of  mail  outwards  and  75  inwards.  In  April,  22  journeys  were  made 
■with  823  bags  outward  and  218  inward.  During  May  1,001  bags 
were  sent  away  and  457  received,  an  aggregate  for  the  three  months 
of  2,276  outward  and  886  inward,  in  weather  conditions  as  variable 
as  they  could  be.  This  is  the  only  record  we  have  of  sustained 
serv'ice,  and  the  fact  that  correspondence  leaving  Cologne  one 
morning  has  been  delivered  to  all  parts  of  England  and  Wales  by  the 
first  deliverj'  the  following  morning  emphasises  the  necessity  of  giving 
to  this  form  of  transport  the  support  it  demands.  The  letters  can 
be  sorted  en  route,  sorting  boxes  being  fitted  to  the  aeroplane.  As 
a  matter  of  fact,  all  postal  work  that  is  done  in  a  train  can  always 
be  done  with  equal  ease  on  aircraft. 

It  seems  quite  likely,  too,  that  the  aeroplane  could  be  turned  to 
account  for  the  purposes  of  a  highly  efficient  express  letter  service 
between  different  important  centres  throughout  the  United  Kingdom 
^^— except  under  foggy  conditions. 

Mr.  Holt  Thomas,  the  controlling  force  ol  the  Aircraft  Mfg.  Com- 
pany, has  devised  an  ingenious  plan  of  what  he  calls  aerograms  for 
coming  to  the  assistance  of  comparatively  short  distance  telegrams 
or  cablegrams  by  forming  an  "  aerial  connecting  link,"  wherever 
congestion  arises,  between  given  telegraphic  and  telephonic  systems. 
This  promises  to  be  of  sp(;cial  use  for  the  purposes  of  more  rapid 
communication  between,  say,  Ix)ndon  and  Paris,  where  telegraphic 
congestion  occurs  en  route — in  this  case  on  the  trans-Channel  cables. 
High  speed  air  transport  having  now  found  a  place  as  a  method  of 
communication,  its  exact  sphere  of  utility  in  various  directions  must 
be  closely  examined. 

Certainly  in  several  instances  the  letter  carried  by  aeroplane  ■will 
be  more  satisfactory  than  the  deferred  cablegram. 

Great  developments  will  now  undoubtedly  take  place  in  the 
transport  of  correspondence  by  aeroplanes  partly  owing  to  the 
war  wastage  in  ships.  The  principal  problem  of"  the  future  will 
really  be  that  of  reducing  the  weight  of  the  correspondence  to  such 
dimensions  as  are  consistent  with  economy.  Various  expedients  to 
this  end  have  been  suggested ;  but  if  systems  of  scientific  language 
condensation  are  employed,  a  lengthy  business  communication 
could  easily  be  transmitted  on  a  sheet  of  paper  the  size  of  an  ordinary 
postcard.  The  authorised  length  of  words  fixed  by  the  Inter- 
national Telegraph  Convention,  kc. — which  have  hitherto  pre- 
vented the  development  of  language  condensation,  by  means  of 
ciphers,  to  its  maximum  capacity — would  not  ojwrate  under  a 
method  which  allowed  the  senders  of  me8sage.s  utilising  a  givenspace. 
Weight  considerations  are — in  any  case,  eventually — likely  to 
necessitate  the  adoption  of  private  codes  by  all  those  transmitting 

*  One  hesitates  to  enter  too  freely  into  the  realm.s  of  jjEophecy  when 
one  romembers  that,  in  the  opposite  direction,  a  late  manager  of  the 
General  Omnibus  Company  once  clearly  stated  that  the  motor-bus 
irould  never  come  into  practicaluse,  so  great  was  liisfaitii  in  the  "nimble" 
horse.  Yet  it  was  only  a  few  months  later  that  his  directors  decided  to 
spend  a  million  pounds  on  a  fleet  of  De  Dion  and  other  omnibus  chassis. 


correspondence  by  aircraft.  By  that  plan  many  thousands  of 
letter  packets  (conveying  much  in  effect)  could  be  carried  where 
only  a  few  hundreds  could  be  sent  conveying  the  same  in  ordinary 
plain  language. 

The  weight  carried  by  an  aeroplane  depends,  of  course,  on  its 
tyjie,  engine  power,  &c.,  but  the  problem  will  be  for  the  several 
hundred  pounds  of  mail  matter  that  can.  be  carried  to  be  turned 
to  the  fullest  account  in  effect. 

Aircraft  compares  badly  with  the  telegraph  in  one  respect,  i.e., 
the  lattor  is  always  ready  to  hand,  whereas  appreciable  time  is 
taken  in  loading  up  the  aeroplane  with  its  mail. 

Air  Trips. 

Quite  recently  "Air  Aircraft  Transport  and  Travel, Limited  "  has 
also  been  rimning  a  passenger  air  sen'ice  between  England  and 
France  with  the  aid  of  espeoia.ly  commodious  machines.  This 
service  more  particularly  devotes  itself  to  the  carriage  of  some 
12  passengers,  provision  being  made  for  fairly  comfortable  reading 
and  writmg,  and  even  card  playmg  forms  part  of  the  programme. 

These  experimental  services  should  prove  highly  useful  as  a 
preparation  and  guide  for  the  more  extended  routes — to  India, 
Australasia,  &c.,  via  Egypt. 

AiE  Finance. 

At  the  moment  when  this  .Paper  is  being  presented,  the  whole 
coimtry  is  concerned  with  economy,  and  an  order  has  gone  out  for 
all  the  Government  oflices  to  cut  down  expenditure  to  the  lowest 
figure  possible.  This  is  all  to  the  good  and  might  well  have  been 
put  in  force  some  time  ago  ;  for,  owing  to  carelessness  and  lack  of 
business  organisation,  overlapping,  &c.,  there  has  been  much  wasteful 
spending  in  almost  every  direction  throughout  the  war  and  even 
previously.  But  it  will  be  false  economy,  indeed,  if  we  either  risk 
Imperial  security  by  seriously  lowering  out  aerial  strength,  or  if 
we  impede  the  highly  necessary  development  of  production  by 
checking  the  corresponding  development  of  commercial  aviation. 

It  would  seem  almost  as  though  the  Government — despite  much 
far-seeing  work — had  failed  hereto  give  a  moment's  thought  to  the 
next  decade.  The  British  Empire  must  be  bound  more  tightly 
together ;  this  can  best  be  achieved  by  accelerated  transport — th'» 
fastest  method  being  by  aircraft. 


Causes  of  Breakage  in 
High-Tension  Insulators* 

Bj-    E.    O.    MEYER. 

A  transmission  Une  was  constructed  in  Kreuzwald  between  1911 
and  1914,  consisting  of  320  km.  of  line,  carrying  current  at  65,000 
volts.  At  first  there  were  breakages,  due  largely  to  accidental 
causes,  mostly  connected  with  transport  and  construction  ;  but  in 
the  process  of  time,  mostly  ui  1915  and  1916,  the  breakages  increased 
considerably  in  number  and  caused  numerous  stoppages.  At 
65,000  volts,  in  bright  dry  weather,  there  is  a  marked  hissing  sound 
from  an  insulator ;  if  it  is  defective,  it  gives  either  no  sound  at  all, 
or  a  very  strong  extraordinary  hiss.  In  either  of  these  cases  it 
ought  to  be  changed  without  delay,  to  anticipate  a  possible  break- 
down. Records  showed  that  ui  this  case  the  cracks  were  exclusively 
on  the  upper  part  of  the  msulator,  which  consisted  of  three  portions 
cemented  together.  There  were  always  two  characteristic  cracks : 
the  one  goes  radially  in  a  plane  through  the  axis  of  the  insulator, 
tending  to  split  it  into  sjnnmetrical  halves  ;  the  other  goes  some- 
what in  the  form  of  a  ring  round  the  top.  Prof.  Petersen  noticed 
exactly  similar  phenomena  on  lines  that  came  under  his  observation, 
and  stated  that  the  breakages  had  of  late  increased  seriously.  It 
was  resolved  to  investigate  the  matter  carefully. 

Mechanical  causes  did  not  seem  likely  to  produce  the  result.  The 
binding  wire  might  be  loose  and  tend  to  hammer  the  insulator  in 
rough  weather  ;  but  this  was  not  found  to  be  the  case,  as  the  binding 
was  nearly  always  tight  on  tho  cracked  insulators  ;  neither  could 
the  expansion  of  the  pin  cause  the  breakages,  as  it  would  tend  to 
break  the  lower  parts  as  well  as  the  upper. 

Electrical  effects  were  examined.  Naturally,  tho  uppermost 
phase  is  most  exposed  to  direct  and  indirect  atmospheric  effects. 
Petersen  thmks  this  is  very  marked  if  inferior  material  is  used.  But 
records  on  the  line  m  question  showed  that  the  disturbances  were 
not  at  all  confined  to  tho  uppermost  phase,  but  were  nearly  equally 
distributed,  though  tlie  jjhase  affected  by  lightning  was  more 
generally  the  uppermost  j)haso.  It  was  thought  possible  that  the 
insulators  were  not  big  enough  for  the  pressure  ;  but  it  so  happened 
that,  owing  to  accidental  causes,  certain  long  lengths  of  the  line 

•  Abstract  of  an  article  in  the  "  Elektroteohnisohe  Zeit8chrift,"No8. 
16,  17,  18  and  24,  1919. 
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were  worked  for  some  months  at  10,000  iBstead  of  65,000,  and  the 
breakages  continued  as  before.  Petersen  noticed  exactly  the  same 
phenomenon  under  exactly  similar  circumstances.  This  seems  to 
show  that  electrical  causes  cannot  account  for  the  matter.  A  firm 
of  makers  suggested  that  as  the  cement  dries  it  alters  its  electric 
conductivity,  and  consequently  affects  the  distribution  of  the  Imes 
of  force  ;  but  the  author  regard.s  this  suggestion  as  improbable,  if 
it  is  intended  to  account  for  the  ultimate  breakages.  Air  babbles 
in  the  cement  might  give  rise  to  glow  discharges,  and  to  very  slight 
internal  heating  :  but  this  would  scarcely  be  likely  to  attack  or  burst 
porcelam.  Peasley,  in  Amejica,  put  fonvard  the  suggestion  that 
an  insulator  might  be  injured  if  it  were  subjected  to  a  high-frequency 
surge  as  well  as  to  a  voltage  of  low  periodicity  ;  but  this  is  not  proved. 
Insulators  tested  under  such  conditions  show  no  characteristic 
cracks. 

The  shape  of  the  insulator  is  next  exammed,  as  bemg  possibly  a 
contributoiy  cause.     Here  a  good  many  points  arise  which  have 
been  gradually  elucidated  in  the  course  of  years  of  experience  ;   but, 
though  the  author  examined  this  matter  hi  some  detail,  he  finds  no 
clue  to  the  solution  of  the  problem  in  hand.     He  also  collected 
together  in  tabular  form  such  figures  as  are  available  with  regard 
to  the  technical  properties  of  porcelain  itself  ;  but  there  is  no  definite 
agreement  as  to  these  figures,  and  some  makers  felt  themselves  not 
to  be  in  a  position  to  make  any  positive  statement  on  the  point  ;  but 
enough  is  generally  known  about  this  without  any  further  discussion 
at  the  moment.     Apart  from  the  matter  of  raw  material,  which  may 
in  itself  be  variable,  the  firing  of  the  ovens  may  affect  the  value  of 
the  tnd-product ;    but  it  is  not  reasonable  to  ascribe  the  present 
difficulty  to  anj-thing  connected  with  that.     Occasionally  a  furnace 
may  be  badly  handled,  but  this  could  not  happen  with  any  firm  over 
a  series  of  years.     Some  msulators  have  a  rough  and  some  a  smooth 
fracture.     The  ones  with  rough  fracture  seldom  show  cracks  ;    the 
fineness  of  the  smooth  fracture  may  be  due  to  the  raw  material,  or 
the  method  of  working,  or  to  too  sudden  cooling.     Whether  porcelain 
ages  is  uncertain  ;  it  is  possible,  but  unlikely.     If  the  porcelain  itself 
were  the  cause  of  the  fracture,  small  insulators  made  in  one  piece 
would  crack  as  often  as  big  ones  cemented  together  out  of  several 
parts  ;   but  this  is  not  the  case.     Also,  in  the  multi-jiart  ones,  all  the 
parts  equally  would  crack  :   this,  again,  is  not  the  case.     A  certain 
firm  whose  insulators  broke  in  large  numbers  pointed  out  that  many 
of  their  insulators  had  been  in  use  since  1906  without  breakage,  and 
smaller  ones  for  30  years.     In  this  case  the  connection  of  the  two 
parts  was  done  by  glazing,  and  not  by  cement.     All  these  facts  seem 
to  pomt  to  the  conclusion  that  the  porcelam  is  not  in  itself  to  blame. 
It  was  next-  suggested  that  temperature  effects  might  explain 
somethmg.     Glass  is  knowni  to  be  unsuitable  for  insulators  in  the 
open.     In  the  summer  of  1913,  60  insulators  made  of  good  French 
glass  cracked  suddenly  in  a  cold  shower  on  a  hot  day.     A  good  many 
experiments  have  been  carried  out  by  various  obser\-ers  with  a  view 
to  findmg  out  the  effect  produced  on  porcelain  by  sudden  cooling. 
The  author  quotes  tests  which  he  carried  out  on  porcelam  balls  ; 
these  certainly  cracked  if  the  change  of  temperature  was  very  marked, 
much  more  so  than  is  likely  to  occur  in  practice  ;    but  generally 
speaking,  the  cracks  were  across  a  meridian,  and  this  is  not  of  the 
characteristic  type  noticed  in  msulators.     There  was  no  distinct 
proof  that  anything  could  be  due  to  this  cause  ;    but  it  is  possible 
that  the  temperature  may  affect  the  cement,  and  so  injure  the 
porcelam  indirectly.     Records  show  that  on  the  65,000-volt  line,  to 
which  this  investigation  had  special  reference,  most  of  the  breakages 
take  place  in  summer.     This  has  also  been  found  to  be  the  case  on 
other  lines,  and  not  specially  in  thunderstorms,  but  in  bright  cloudless 
weather.     Temperature,   therefore,   undoubtedly   has   some   effect. 
Experiments  with  balls  of  porcelain  and  msulators  show  that  tem- 
perature changes  of  50°C.  and  more  will  produce  cracks  after  repeated 
attempts  ;    but  this  is  a  larger  temperature  change  than  is  likely  to 
occur  in  practice,  but  it  may  throw  some  light  on  the  fact  that  the 
breakages  only  occur  after  several  years.     The  colour  of  the  msu- 
lators can  only  produce  secondarj-  effects,  and  is  unlikely  to  be  the 
prime  cause. 

Thus,  finally,  there  remains  only  the  question  of  the  cement  and 
its  composition,  and  this  will  be  found  to  be  veri.-  important.  Port- 
land cement  is  now  mostly  used,  and  the  views  of  Dr.  Riepert  on  this 
subject  are  of  great  interest.  He  says  that  cement  expands  slightly 
on  settuig,  but  the  expansion  and  possible  subsequent  contraction 
depend  on  the  conditions^. jr.,  whether  it  sets  under  water  or  m  the 
air.  This  is  common  to  all  cements,  but  a  poor  cement  also 
"drives" — i.e.,  it  is  liable  to  crack  and  destroy  anj-thmg  within 
which  it  is  enclosed.  Tliis  '•  driving  "  begins  sooner  if  it  hardens 
under  water  than  if  it  sets  in  the  air.  Cement  can  be  tested  by 
making  a  small  block  and  allowmg  it  to  set  for  one  day  in  the  air.  and 
then  for  a  month  under  water.  It  ought  then  to  show  no  cracks 
on  the  top,  though  some  "  drivmg  "  cements  M'ill  show  cracks  in 


three  days.  There  are  sometimes  curvatures  and  cracks  on  the  edge» 
of  the  block.  The  cracks  run  mostly  in  the  direction  of  the  middle 
of  the  block  and  gape  most  at  the  edge  ;  often  they  are  connected 
with  a  network  of  fine  cracks.  These  cracks  must  not  be  confused 
with  those  which  are  liable  to  form  while  it  sets  in  air  as  it  dries  ;  the 
latter  form  iiTcgular  cun'ed  Imes  over  the  surface.  The  blocks^ 
while  setting,  ought  to  be  protected  from  draughts  and  sunshine. 
Cements  with  more  than  5  per  cent,  of  magnesia,  if  burnt  till  they 
sinter,  do  not  show  marked  signs  of  "  driving  "  till  several  years  have 
expired.  Cement  must  be  kept  moist  during  the  first  stage  of 
hardening,  and  is  liable  to  crack  if  the  block  is  put  into  water  too 
soon.  The  "driving"  of  the  cement  seems,  in  the  view  of  many 
competent  pei-sons,  to  be  the  main  cause  of  the  characteristic  crack- 
ing. Since  the  magnesia  content  is  the  determining  factor  in  the 
"  drivmg  effect,"  several  cements  were  chemically  tested  which 
were  taken  from  insulators  that  had  cracked,  some  of  them  after 
having  been  m  use  seven  years.  The  results  of  these  analyses  are 
given.  In  no  case  was  there  5  per  cent,  of  magnesia,  the  figures 
actually  bemg  104,  2-4,  2-79,  0,  and  0-92  in  the  five  cases  respec- 
tively. The  "  driving  "  and  expansion  of  the  cement  cannot  be 
entirely  avoided,  and  there  are  other  points  m  connection  with  the 
cementmg  process  which  require  careful  attention.  The  cementing 
mixture  must  not  be  too  drj^,  and  the  moisture  must  be  evenly 
spread  throughout  the  mass.  In  some  cases  the  cemented  joint 
has  shown  on  fracture  a  very  uneven  distribution  of  the  cement. 
Sometimes  there  is  too  much  on  the  one  side  or  on  the  top.  If  there 
is  a  thick  layer  of  cement  on  the  one  side  and  a  thin  one  on  the  other, 
the  crack  will  take  place  on  the  thick  side.  It  is,  therefore,  necessary 
to  see  that  the  design  only  allows  for  a  thin  layer  of  cement,  which 
must  be  evenly  distributed.  According  to  the  experts,  cement  takes 
two  years  to  set  fully,  and  this  possibly  helps  to  explain  why  the 
fractures  only  take  place  after  several  years.  After  it  has  set, 
cement  becomes  a  rigid  substance,  which  is  almost  entirely  a  non- 
conductor of  heat. 

Improvements  m  manufacture  are,  therefore,  an  urgent  necessity. 
The  cause  of  cracking  lies  in  the  cementing  process  by  which  the 
parts  are  jomed  together.  The  specification  of  the  latest  tvpe  for 
65,000-volt  insulators  prescribes  a  maximum  thickness  for  the 
cement  layer  of  2  mm.  at  the  top  and  3  mm.  at  the  sides  of  the 
cylindrical  surface.  On  45,000-volt  insulatore  the  manufacturing 
process  has  become  so  exact  that  the  thickness  varies  between 
1-5  mm.  and  2-5  mm.  Makers  must  also  direct  attention  to  the 
careful  turnmg  and  fixmg  of  the  parts,  so  that  there  are  no  irregu- 
larities in  the  shape.  The  parts  to  be  cemented  together  must  fit 
exactly  in  point  of  size,  and  must  be  sorted  for  this  purpose.  The 
choice  of  the  cement,  the  character  of  any  admixtures,  the  prepara- 
tion of  the  cement  paste,  its  moisture  while  setting,  and  the  keeping 
of  the  insulators  a  sufficient  time  in  store  without  disturbance — all 
these  thmgs  need  attention.  A  coat  of  lacquer  on  the  surfaces  to  be 
cemented  has  been  tried,  but  this  is  not  likely  to  effect  much,  as 
shellac  oxidises  and  becomes  hard  and  inelastic.  A  sheet  of  lead  foil 
has  been  tried,  also  cork  msets  and  metallic  plates  :  but  these  are  all 
useless.  Lately  a  coat  of  graphite  paint  0-1  mm.  to  0-3  mm.  thick 
has  been  tried,  and  also  a  thm  copper  ring  ;  but  this  idea  seems 
likely  to  fail,  inasmuch  as  this  constitutes  no  sufficiently  rigid  con- 
nection. Experimentally  it  has  been  proved  that  a  slight  move- 
ment is  possible  with  these  semi-elastic  jomts  :  this  is  likely  to  prove 
fatal  in  everyday  work.  The  copper  foil  is  so  delicate  that  it  is  often 
injured  in  the  cementing  process.  Drawmgs  are  given  of  two- 
modern  types  of  high-tension  insulator,  with  dimensions  and  test 
pressures  ;  in  these  cases  there  is  a  kuid  of  hemispherical  joint 
between  the  various  parts.  Xo  kind  of  elastic  jomt  is  used.  If 
improvements  on  these  luies  can  be  made,  the  pin  uisulator  \\'ill  be 
jji-eferable  to  the  suspension  tyjjc,  which  costs  m  all  at  least  three 
times  a,s  much,  apart  altogether  from  the  fact  that  the  poles  must 
be  5  ft.  or  6  ft.  longer.  Now  that  the  cause  of  the  cracking  of  pin 
insulators  is  understood,  it  is  to  be  hoped  that  remedies  will  be  foimd, 
and  that  they  will  again  come  hito  favour. 

The  Pajier  also  contams  a  semi-theoretical  mvestigation  into  the- 
stresses  caused  by  changes  of  tennierature.  This  is  divided  into 
various  sections,  dealmg  with  (I)  the  stresses  between  flat  surfaces 
of  porcelam  and  cement,  (2)  between  cylindrical  surfaces,  (3)  between 
spherical  surfaces,  (4)  calculations  of  the  stresses  in  the  various  parts 
of  a  pin  insulator,  with  tables  and  diagrams. 


Fire  Alarm  by  Telephone.— According  to  the  "  Telephone 
Engineer  "  the  city  building,  water  works  and  main  generating 
station  at  Delphos  are  connected  to  a  single  phig  in  the  tele- 
phone exchange  so  that  in  case  of   fire  they  can  all  be  called 

simultancouslv. 
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A   Back   E.M.F.  Booster. 


11>-   G.   BOM'RON. 


Wbile  carrving  on  experin^ents  ilustrative  ot  tbe  back 
E.M.F.  ot  a  direct-current  motor  results  were  obtained  which, 
while  helpful  t-o  teachers  and  students,  are  also  sugge.stive  to 
practical  engineers. 

The  first  part  of  this  Paper  is  devoted  to  a  description  of  a 
method  by  which  the  value  ot  the  back  E.AI.F.  can  be  made 
to  exceed  greatly  tbat  of  the  supply.  Next  follows  a  study  of 
the  eSect  of  the  special  armature  reactions  which  obtain. 
This  is  followed  by  a  description  of  a  method  of  reversing  the 
armatare  rotation  without  reversing  tbe  direction  of  the 
incoming  current  in  either  the  armature  or  the  field  magnets. 
FinaUy  is  outlined  an  arrangement  by  w-bich  the  efiective 
resistance  of  the  armature  of  a  motor  or  djTiamo  can  be  re- 
duced, while  a  peculiarit)'  in  the  commutation  is  pointed  oat. 

The  experiments  were  made  with  what  had  been  a  240-volt 
series-wound  fan  motor,  the  armature  resistance  being  70  ohms. 
The  fan  was  removed  and  the  field  coils  were  connected  in 
shunt  to  the  armature.  The  machine  was  run  unloaded  on  a 
100-volt  supply.  The  brush  gear  was  remodelled,  two  pairs 
of  brjshes  being  provided. 

The  two  main  brushes,  shown  as  Ml,  M2  in  Fig.  1,  are 
connected  to  the  supply.  The  normal  position  of  these 
brushes  is  at  the  top  and  bottom  of  the  diagram,  but  they  are 
so  arranged  as  to  swing  on  either  side  of  this  pofsition.  In  this 
way  any  desired  lead  forward  or  backward  can  be  given  to  the 
main  brushes.  The  second  pair  of  pilot  brushes,  shown  as 
PI,  P2  in  Fig.  1,  are  also  adjustable  ;  but,  unless  otherwise 
stated,  tJiey  are  used  in  the  'position  shoum  in  the  diagram.  The} 
are  connected  to  a  voltmeter  which  indicates  approximately 
the  voltage  generated  in  the  armature  bv  its  rotation  in  the 
field. 

Each  set  of  experiments  began  with  the  brushes  Ml,  M2 
abreast  of  Pi,  P2 — that  is,  in  the  normal  position.  As  Pi 
and  Ml  rubbed  on  the  same  commutator  bar,  and  P2  and  M2 
both  made  contact  on  the  opposite  bar,  the  voltmeter  indicated 
the  pressure  of  the  supply.  The  armature  ran  at  a  speed 
corresponding  to  100  volts.  As  the  motor  was  imloaded  the 
back  E.M.F.  was  nearly  equpl  in  value,  and,  by  calculation, 
was  found  to  be  97  volts. 


In  the  first  .set  of  experiments  the  armature  rotated  clock- 
wise. Tne  brushes  Ml,  M2  were  shifted  by  steps  of  5deg., 
also  in  the  clockwise  sense.  The  lead,  therefore,  was  a  forward 
one.  Up  to  an  angle  of  30  deg.  the  speed  was  practically 
unaltered,  while  there  was  a  slight  drop  of  pressure  between 
PI  and  P2,  due  to  C.R.  loss.  With  a  lead  of  JO  deg.  there  was 
a  distinct  rise  in  speed,  accompanied  by  a  rise  in  voltage  at 
PI,  P2.  Each  angular  increase  of  lead  showed  a  farther  rise 
in  speed  and  voltage.  At  60  deg.  the  voltage  was  about  160, 
and  at  7.5  deg.  the  pres.sure  reached  its  maxinmm  at  190  volts. 
Beyond  this  point  the  speed  and  pressure  dropped  rapidly, 
and  at  8.5  deg.  the  armature  stopped.  The  results  obtained 
are  shown  in  the  b()ttf>m  left-hand  curve  in  Fig.  2. 

The  brushes  were  then  brought  back  to  the  normal  position. 
They  were  then  moved  in  the  anti-clockwise  sense  while  the 


armature  still  ran  clockwise.  Tin;  lead  was,  therefore,  back- 
ward. The  results  are  plotted  in  the  top  left-hand  curve, 
which  shows  a  maximum  of  220  volts. 

The  armature  current  was  then  reversed  and  another  two 
sets  of  readings  were  obtained,  one  set  with  forward  lead  and 
the  other  set  with  backward  lead.  The  results  are  shown  in 
the  two  curves  on  the  right  of  FigT2.  The  curve  with  back- 
ward lead  is  again  the  higher  of  the  two.  The  diSerence 
between  the  two  pairs  of  curves  is  probably  due  to  inequalities 
in  the  pole  pieces.  They  were  of  cast  iron  and  were  not  very 
.soft . 

The  first  point  to  notice  in  these  observations  is  the  high 
voltage  generated  in  the  armature.  Although  it  was  running 
at  a  supply  pressure  of  100  volts,  it  actually  generated  as  much 
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as  190  volts  with  a  forward  lead,  and  220  volts  or  more  with  a 
backward  lead.  The  reason  for  this  anomaly  can  best  be 
explained  by  dealing  with  a  particular  case.  In  Fig.  1  the 
brushes  Ml,  M2  are  shewn  with  a  clockwise  lead  of  about 
7.5  deg.  Then,  if  the  armature  is  rotating  clockwise,  the  lead 
is  forward.  At  this  lead  the  generated  pressure  is  about 
190  volts — that  is  to  say,  that  the  back  E.M.F.  is  nearly  double 
the  driving  pressure.  The  explanation  of  this  anomaly  is  made 
clear  by  an  examination  of  the  arrow  heads  in  Fig.  1.  The 
single  arrow  heads  show  the  direction  in  which  the  supply 
voltage  is  exercised,  and  the  double  arrow  heads  show  the 
direction  of  the  generate<l  pressure.  Now,  while  a  pair  of 
brushes  at  PI,  P2  will  tap  the  full  value  of  the  generated  pres- 
sure or  back  E.M.F.,  it  is  evident  that,  at  right-angles  to  this 
position — that  is,  at  NS — this  generated  pressure  will  be  split 
tip  into  two  equal  parts  which  are  in  opposition.  The  gene- 
rated voltage  between  these  two  points  will,  therefore,  be 
nothing.  At  the  intermediate  points  Ml,  M2  there  will  be  a 
resultant  generated  E.M.F.,  the  value  of  which  will  be  much 
less  than  at  PI,  P2.  This  reduced  back  E.M.F.  at  Ml,  M2  is 
accompanied  by  an  increased  incoming  current  from  the  mains 
to  a  much  higher  value  than  the  normal.  It  is  true  that  with 
Ml,  M2  in  the  position  shown  the  torque  per  unit  current  is 
very  h)W  ;  but  tbe  increase  of  current  more  than  compensates 
for  this.  Therefore  the  net  torque  is  greater,  and  the  speed 
follows  suit.  It  is  this  increase  in  speed  when  the  lead  is  great 
that  accounts  for  the  very  high  back  E.M.F.  shown  at  PI,  P2. 
Ar.mature  Reactions. 

The  diSerences  in  the  results  obtained  with  forward  and 
backward  leads  are  due  to  armature  reactions.  In  the  first 
place,  a  forward  lead  in  a  motor  strengthens  the  field  and 
diminishes  the  speed.  The  important  point  is  that  the  speed 
diniinishes  in  a  much  higher  ratio.  The  net  result  is  that  the 
back  E.M.F.  is  diminished.  This  w^ll-known  fact  holds  good 
only  for  small  leads.  With  the  large  leads  dealt  with  in  this 
Paper  this  ejlect  operates  to  diminish  the  high  back  E.M.F. 
described  above. 

(Conversely,  a  backward  lead  weakens  the  field  and  increase* 
the  speed  in  a  much  higher  ratio,  and  the  back  E.M.F.  is  cor- 
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respoiulingly  increased.  Secoiidly,  there  is  an  ehect  due 
to  the  shifting  of  the  field  flux.  If  armature  reaction  be 
absent,  the  field  poles  may  be  considered  as  concentrated  at 
the  middle  points  of  the  pole  pieces  N  and  S.  With  a  forwaid 
lead  and  clockwise  rotation,  the  Noiih  pole  of  the  armature 
is  under  the  brush  Ml ,  and  it  wi'l  attract  the  South  pole  of  the 
field  upwards.  This  brings  the  two  poles  nearer  togetlier,  and 
thus  reduces  the  torque.  With  a  backward  lead  and  anti- 
clockwise rotation,  the  South  pole  of  the  armature  is  at  Ml, 
and  it  will  repel  the  South  pole  of  the  field  downwards,  thus 
increasing  the  torque  and  the  speed. 

Fig.  3  gives  the  value  of  the  currents  flowing  in  the  armature 
at  various  angles  oi  lead.  The  higher  figures  are  obtained  with 
forward  leads.  A  lower  back  E.M.F.  naturally  allows  a  larger 
c;irrent  to  flow. 

When  an  appreciable  current  is  drawn  from  PI,  P2  the 
generated  E.M.F.  is  modified.  As  the  current  between  PI,  P2 
increases,  the  angle  of  lead  for  highest  voltage  falls  about 
7.5  deg.  to  60  deg.  The  speed  is  not  .so  high,  and  the  ma.ximuni 
voltage  is  therefore  reduced.  This  drop  is  accentuated  by  the 
fact  that  the  speed  depends,  not  only  on  the  angle  of  lead,  but 
also  upon  the  distribution  of  current  in  the  armature.  Even 
the  current  flowing  through  a  moving-coil  volt  meter  connected 
to  PI,  P2  produces  an  audible  reduction  in  the  speed.  With 
a  large  motor  this  very  small  load  would  not  have  produced 
an  appreciable  efHect,  but  a  small  change  of  load  would  produce 
a  relatively  large  alteration  of  speed. 

It  has  been  already  stated  that,  with  no  load  on  PI,  P2  the 
voltage  with  a  backward  lead  is  higher  than  with  a  forward 
lead  ;  but  if  a  gradually  increasing  current  is  drawn  from  PI, 
P2  this  advantage  disappears,  and  finally  higher  voltages  are 
obtained  with  forward  leads.  The  rea.son  for  this  inversion 
is  not  very  clear,  but  the  following  explanation  seems  pertinent. 
If  a  current  is  drawn  from  PI ,  P2,  the  armature  becomes  a 
weaker  magnet,  and,  when  the  lead  is  backward,  its  magnetism 

I  is  partly  reversed  by -induction  from  the  much  stronger  field 

magnets.  In  this  way  the  torque  and  speed  are  reduced.  The 
eCect  is  similar  to  that  obtained  when  the  south  pole  of  a  weak 

,  magnet  is  brought  towards  the  south  ]3ole  of  a  strong  magnet. 

tWe  get  feeble  reimlsiim  and  even  attraction,  ])ecause  the  strong 


I 


1 

i 

\ 

i 

/   \ 

A 

\\ 

y^ 

^ 

\ 

\\ 

^ 



0      z 

0       4 

0       6 

0       8 

0       8 

3        6 

0       4 

0       Z 

0      0 

complicated  than  in  an  ordinary  motor.  Referring  again  to 
Pig.  1,  the  single  arrow  heads  show  the  direction  of  the  current 
flowing  in  from  the  mains.  The  double  arrow  heads  show  the 
direction  of  the  current  that  would  flow  if  the  machine  were 
acting  solely  as  a  generator.  In  the  regions  PI ,  M2  and  P2, 
Ml  these  currents  are  opposed,  and  if  equal  will  cancel  out. 
Let  us  assume  this  to  be  the  case.  In  Fig.  ]  let  Ml  be  +  and 
the  rotation  clockwise.  The  lead  \\\\\  be  forwani.  The 
incoming  current  will  flow  through  the  armature  from  MI  to 
PI ,  thence  across  the  pilot  circuit  to  P2,  then  once  more  through 
the  armature  to  M2,  and  from  that  point  back  to  the  negative 
main. 

There  will  thus  be  in  the  armature  belts  of  current  Ml,  PI 
and  P2,  M2.     There  will  also  be  zones  of  no  current  PI,  M2 
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magnet  liy  induction  tends  to  reverse  tlie  polarity  ol  the  weak 
one.  With  two  dissimilar  poles  the  weaker  magnet  is 
strengthened.  Despite  the  lower  generated  voltage,  the  power 
efficiency  is  alway.s  greater  with  backward  leads.  This  is  due 
to  the  fact  that  the  current  from  the  mains  is  always  less,  as 
shown  in  Fig.  3. 

With  a  resi.stance  of  2,000  ohms  between  PI  and  P2  the 
voltage  curves  are  similar  to  those  in  Fig.  2  ;  but  with  a 
maximum  pressure  of  180  volts,  with  a  resistance  of  1,000 
ohms  we  get  the  curves  sliowm  in  Fig.  4,  the  maximum  pressure 
is  148  volts,  and  the  power  efficiency  is  40  per  cent.  With 
a  resistance  of  considerably  less  than  .500  ohms,  the  voltage 
never  rises  above  that  of  the  supply.  A  step-down  eflcct  is 
obtained,  which,  however,  is  not  of  sufficient  interest  for 
reproduction  here. 

Under  no  circumstances  does  the  outgoing  current  exceed, 
or  even  equal,  the  incoming  current.  The  explanation  of  this 
fact  throws  light  on  the  armature  reactions.     These  are  iivore 
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and  Ml,  P2.  This  distribution  of  current  will  tend  to  place 
the  nortli  pole  of  the  armature  midway  between  Ml  and  P2, 
and  thus  to  produce  anti-clockwise  rotation,  or  in  the  reverse 
direction  to  that  postulated.  As  the  armature  cannot  rotate 
*in  two  directions  at  once,  the  assumption  that  the  incoming 
and  outgoing  currents  are  equal  is  invalid. 

Reversal  of  Armature  Rotation. 
The  al)ove  reasoning  suggested  further  experiments.  These 
had  for  their  object  firet  the  reversal  of  the  direction  of  arma- 
ture rotation  without  reversing  the  incoming  current  ;  and, 
secondly,  to  obtain  zones  of  no  current  in  some  parts  of  the 
armature.  First  PI  and  P2  were  connected  by  a  short- 
circuiting  wire,  while  MI ,  M2  had  a  lead  of  75  deg.  Whether 
the  lead  were  forward  or  backward  the  armature  stopped  dead. 
This  was  halt  way  towards  reversal.  Tfie  short-circuiting 
wire  was  then  transferred  to  PI  and  M2,  with  a  backward 
lead  of  50  deg.  The  speed  dro])])ed  greatly.  With  a  lead  of 
60  deg.  the  armature  stopped,  and  with  leads  of  70  deg.  and 
upwards  the  direction  of  rotation  was  reversed.  If  the  lead 
were  high,  and  a  small  current  was  drawn  from  PI,  P2,  then 
the  speed  of  reversed  rotation  was  increased.  When  PI,  M2 
and  P2.  Ml  were  both  shorted  at  the  same  time,  reversal  was 
obtained  with  any  lead  from  10  deg.  to  !H)  deg. 

Zones  of  Variable  Current. 

If  we  ((uisider  the  current  flowing  through  the  short-circuit- 
ing wire  connecting  PI  to  M2,  it  will  be  evident  that  the 
current  in  this  wire  may  have  two  components.  One  is  the 
incoming  current  traversing  the  belt  Ml,  PI.  The  other 
component  is  the  generated  current  flowing  through  the 
armature  from  M2  to  PI,  and  thence  completing  its  circuit 
back  to  jt/2  through  the  short-circuiting  wire.  In  order  to 
investigate  this  ])oint,  the  two  short-circuiting  wires  from 
PI  to  M2  anil  from  P2  to  Ml  were  replaced  by  two  circuits, 
each  containing  variable  resistance  and  an  ammeter.  We 
shall  deal  with  the  results  obtained  in  the  branch  or  shunt 
circuit  PI,  M2.  bearing  in  mind  that  the  effects  are  duplicated 
in  the  circuit  P2,  MX. 

Starting  with  a  high  resistance  in  the  shunt,  the  current 
through  it  is  small.  The  current  from  the  mains,  after  tra- 
versing the  belt  Ml,  PI,  continues  through  the  armature 
to  M2,  and  thence  back  to  the  return  main.  iVs  the  resistance 
is  diminished  a  larger  and  larger  proportion  of  the  incoming 
current  flows  through  the  shunt  untd  a  point  is  reached  at 
which  all  the  incoming  current  flows  througii  the  shunt,  and 
no  current  flows  through  the  armature  belt  PI,  M2.  If  the 
resistance  is  reduced  still  further,  it  is  then  found  that  the 
current  in  the  shunt  is  greater  t^han  the  incoming  current.     A 
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reverse  generated  current  is  therefore  flowing  in  the  zone  M2, 
PI,  wth  the  result  that  a  four-pole  armature  is  rotating  in  a 
two-pole  field. 

It  would  have  been  well  to  provide  two  extra  pairs  of  Iruslu's 
for  the  experiments  just  described,  leaving  the  main  and  i)il(it 
bnishes  to  be  used  only  for  their  original  jmrjioscs.  There 
was,  however,  only  room  for  one  extra  pair  of  brushes  (/'3,  P\), 
which  were  mounted  on  a  rocking  arm  and  used  in  conjunction 


with  Pi,  P2,  as  shown  in  Fig.  5.  For  clearness.  Ml  and  ^1/2 
are  omitted.  P3  was  placed,  say,  30deg.  to  the  left  of  the 
neutral  point  and  PI  was  placed  30deg.  to  the  right.  The 
two  brushes  were  then  connected  by  a  shunt  wire  in  which 
an  ammeter,  A,  was  placed  ;  P2  and  P\  were  similarly  con- 
nected. By  shifting  Pi  a  balancing  point  was  found  at  which 
the  current  iu  the  armature  between  the  points  P3  and  PI 


could  be  reduced  to  zero.  Beyond  this  ])oint  the  current  was 
reversed.  This  method  proved  to  be  as  eiiective  as  the  method 
previously  described,  where  a  variable  resistance  was  lised. 

The  (('mmutation  is  ))eculiar.  If  tlie  current  in  the  armature 
between  P3  and  PI  be  zero,  then  the  current  in  an  armature 
coil  passing  PI  to  the  left  drops  to  zero  and  rises  again  to  its 
full  value  //(  the  same  direction  when  tlie  coil  reaches  P3. 

As  A  Dyn.'^mo. 
If  the  machine  is  xised  as  a  dynamo  Ml  and  M2  are  dis- 
connected, and  the  remaining  brushes  are  used  as  shown  in 
Fig.  5.  The  current  generated  flows  through  a  circuit  which 
is  in  parallel  with  the  voltmeter  V.  Then,  if  PI  is  balanced 
against  P3,  and  if  P2  is  balanced  again.st  P4,  there  will  be  no 
current  in  the  armature  zones  PI,  P3  and  P2,  P4,  and  the 
efiective  resistance  of  the  armature  will  be  reduced.  If  the 
angle  between  PI  and  P3  is  60deg.,  the  effective  resistance 
will  be  reduced  by  ojie-third.  The  commutation  will  be 
diiierent  to  that  taking  place  in  the  motor.  The  current  in  an 
armature  section  passing  under  PI  to  the  left  will,  after 
dropping  to  zero,  reverse  when  the  coil  passes  imder  P3. 

CONC'LT'DING    REMARKS. 

.A.  large  motor  dsed  as  a  step-up  booster  as  described  should 
be  efficient,  bat  careial  designing  would  be  necessary  in  order 
to  get  sparklers  collection.  I  understand  that  Messrs.  Cromp- 
ton ,  .some  few  years  ago,  made  an  auto-converter  with  an  e.xtra 
pair  of  brushes.  But  as  tlie  machine  was  used  to  give  a  step- 
down  efiect,  and  the  main  brushes  were  in  the  normal  position, 
the  resemblance  to  tlie  machine  desci'ibed  almvc  is  .'■'ujierficial. 
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Reliable  Method  for  the  Approxi- 
mate Determination  oi"  the  True 
Antenna  Constants. 

By    .\l'GI'Sr    Hl'Nl>. 

This  procedure  is  based  on  tlio  measuremrnl  <if  the  funda- 
niental  wave-lengtlis  /  and  '/.'  for  unloadi'd  and  coil-loaded 
antenna.  The  self  induction  />(,  inserted  at  the  ground  side 
ought  to  be  large  enough  to  provide  for  a  linear  decrease  of  the 
current  distribution*  tow'ards  the  open  end.     The  resiioctive 

*  The  resonance  wave-length   X'  for  the  coil-loaded  antenna  slmiild 
Ijc  about  twice  as  great  or  greater  than  the  resonance  wave-length  X  for 
the  unloaded  antenna, 
wave-leni'ths  are  then  given  bv  liie  sohitions 


and  the  true  or  static  antenna  constants  by  the  formuls' 
■in'}? 


Ca 


''  Ui   La" 


These  results  are   therefore   based   upon   the   values      „C'.i 
anil  ^La  for  the  correct  efiective  antenna  constants  of  the 


iiiikiaded  antenna,  and  C'.i  aiul  ^L.i  for  a  condition  of  heavy 
coil  l()ading,  since  in  tho  lattei  case  the  antenna  voltage  is 
almost  constant  along  the  horizontal  aerial  and  the  effective 
antenna  current  decreases  linearly  to  its  zero  value  at  the  open 
end.  These  values  happen  to  be  identical  with  the  ones 
iiolding  for  the  ojjen  ended  transmission  line  excited  by  a 
low  irequency  harmonic  K.M.F.,  the  frequency  of  which  \i 
much  lower  than  the  natural  fre([uency  of  the  line.     Oorrectly 

speaking,  Ca  aiul  denote  the  effective  values  for  a  heavy 

coil  loading  of  the  antenna  undi^r  consideration,  and  tho  given 
formula;  a])ply  all  the  more  rigidly  the  larger  the  loading  is 
chosen.  The  table  shows  the  api)lication  in  comparison  to  the 
analytical  procedure.  The  loading  self-inductions  L„  an; 
|)ur|iosely  chosen  small  in  order  to  pronounce  jxissible  errors 
due  to  the  approximation.  Even  for  such  conditions  the 
residts  agree  very  .satisfactorily.  Many  measurements  have 
shown  that  these  formuhe  hold  for  almost  all  commercial 
antennae  in  very  good  approximation  besides.  They  are 
practically  correct  for  long  horii'.ontal  aerials. 

The   results   for   the   analytical   method   air    based    on    I  he 
radio  cipiation  of  a  horizontal  aerial,  for  whirli 

2j7  2t 
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A   Year's  Record   of 


the  Automatic  Sub-station 
Butte* 


at 


Bv    K.    .1.    NASH. 


The  design  aiitl  cimstnictiou  features  of  automatic  sub-stations 
have  received  considerable  attention,  but  there  has  been  compara- 
tively little  regarding  their  operating  records.  The  first  year'.s 
operating  records  of  one  of  these  stations  may,  therefore,  be  of 
interest.  The  automatic  sub-station  of  the  Butte  Electric  Railway 
differs,  so  far  as  is  known,  from  any  thus  far  described  or  installed. 
On  aecount  of  the  termination  of  a  contract  for  power  and  also 
because  the  company  wished  to  take  care  of  the  return  current  more 
satisfactorily,  it  recently  became  desirable  to  install  a  new  system 
of  distribution  and  to  use  the  negative  insulated  return-feeder 
system  for  the  mitigation  of  electrolysis.  The  location  of  a  sub- 
station at  the  load-centre  of  the  system  Was  considered  ;  the  cost 
would  have  been  .SI9,80()  more  for  copper,  plus  additional  annual 
line  loss  of  $1,700,  than  if  one  sub-station  was  located  at  the  centre 
of  load  distribution  for  the  uptown  district,  and  another  was  located 
in  the  South  Butte  residential  district,  where  approximately  25,000 
people  reside.  Even  under  these  conditions  it  would  have  been  more 
economical  to  use  the  copper  and  suffer  the  line  loss  than  to  install 
a  manually-operated  station  in  South  Butte,  because  the  company 
pays  each  operator  S7  per  day  for  an  eight-hour  shift.  As  this 
station  would  have  to  run  at  least  16  hours  a  day,  making  an  annual 
operating  charge  of  .S.5.110,  it  is  obvious  why  the  automatic  sub- 
station was  the  economical  solution  of  the  problem  regardless  of  an 
additional  cost  of  $9.(KM)  for  buildings,  land  and  equipment  for  the 
synchronous  converter.  It  was  estimated  that  one  day's  work  per 
week  was  sufficient  for  cleaning  and  inspecting  the  apparatus, 
amounting  to  S364  annually  as  an  electrician  receives  $"  per  day, 
and  that  materials  would  cost  §256  per  year  including  necessary 
incidental  supplies  such  as  oil,  waste,  brushes,  contacts,  &c.  The 
total  annual  charge  for  material  and  maintenance  was  thus  esti- 
mated at  S620 ;  the  actual  cost  was  §355.80.  Of  the  latter  amount 
82  per  cent,  was  for  labour. 

The  automatic  sub-station  has  given  very  reliable  service,  for 
during  the  year  it  failed  but  four  times.  On  two  occasions  an 
auxiliary  relay  failed  to  open.  This  relay  keeps  the  station  from 
starting  when  the  alternating-current  voltage  is  low.  In  failing 
the  first  time  the  clutch  and  trip  coils  were  damaged  as  the  voltage 
was  tpo  low  for  the  oil  smtch  motor  to  complete  the  closing  opera- 
tion. The  damage  would  not  have  occurred  had  the  circuit  been 
prnjjerly  fused  as  it  was  the  next  time  the  relay  failed ;  this  time 
the  damage  was  simply  a  blown  fuse.  A  relay  of  a  later  type  was 
substituted,  and  no  further  trouble  has  been  experienced.  On 
another  occasion  the  rotarj'  was  stopped  on  a  very  hot  day  by  the 
operation  of  the  bearing  thermostat.  This  thermostat  had  a  lower 
temperature  setting  than  was  necessary  and  the  converter  simply 
remained  idle  until  an  electrician  arrived.  On  another  occasion, 
before  electrolytic  lightning-arresters  were  installed  on  the  direct- 
current  feeders,  lightning  entered  the  station.  All  the  damage  in 
this  case  consisted  in  a  blown  fuse  and  the  burning  oti'  of  the  insu- 
lation from  the  wire  of  the  lighting  circuit  which  was  tapped  to  the 
feeder. 

It  happens  that  the  machines  in  the  railway  company's  central 
suli-stations  are  of  the  same  type,  style  and  capacity  as  that  in  the 
automatic,  so  that  there  is  an  excellent  opportunity  to  compare  the 
operation  of  these  two  sub-stations.  The  synchronous  converters 
are  .500  kw.,  60-cycle,  660-volt,  six-phase  General  Electric  machines, 
diametrically  connected.  The  full-load  rating  is  834  amperes,  and 
they  are  designed  to  carry  50  per  cent,  overload  for  two  hours  and 
100  per  cent,  overload  momentarily.  They  have  flash  suppressors, 
or  arc  coolers.  The  two  synchronous  converters  in  the  central 
sub-stations  have  flashed  over,  and  ha\e  flashed  to  the  pedestal. 
The  short-circuit  current  for  the  manually-operated  sub-station  has 
been  limited  to  less  than  3,000  amperes.  .Although  on  one  of  the 
500,000  circular-mil  feeders  the  nearest  trolley  tap  is  more  than 
10,000  ft.  from  the  sub-station,  a  pedestal  flash  was  experienced 
from  this  circuit.  In  contrast  to  this,  the  automatic  sub-station 
has  demonstrated  its  ability  to  handle  a  short-circuit  without 
Hashing  several  times  when  the  short -(circuit  current  would  have 
rea<-hed  a  value  in  excess  of  4,000  amperes,  the  only  indication  of 
trouble  was  a  faint  squeak.  In  one  test  the  trolley  wire  was  short 
circuited  to  the  ra-1  within  1.000  ft.  of  the  station.  A  flash  started 
but  was  extinguished  by  the  wire  arc  coolers.  This  non-flashing 
feature  of  the  automatic  sub-station  is  worthy  of  consideration.  It 
is,  of  course,  due  to  the  use  of  the  flash  guards  and  the  load-limiting 
resistors  which  have  a  cushioning  effect.     These  resistoi'S  could  he 

*  .Abstract  of  an  article  in  the  "  Electric  Kailwav  .h.iirnnl," 


used  in  a  manuallyoi)erated  sub-station  to  supplenient  the  circuit 
breakers. 

As  stated  previously,  lightning  entered  the  automatic  sub-station 
practically  without  doing  any  damage.  It  also  entered  the  manually- 
operated  sub-station,  where  it  jumped  to  the  low-voltage  release  of 
the  sjTichronous  converter  circuit-breaker  and  blew  the  instrument 
fuses.  A  bearing  was  burned  out  in  the  manuall\ -operated  station, 
this  also  would  not  have  occurred  with  automatic  control. 

The  automatic  sub-station,  as  will  be  seen  from  Fig.  1,  is  located 


in  South  Butte  and  operates  in  parallel  with  the  central  sub-station 
through  an  automatic  sectionalising  switch.  The  automatic  feeds 
three  separate  trolley  sections,  utilising  practically  hut  one  500,000 
circular-mil.  feeder  and  the  double  troUey  of  the  same  circuits.  This 
is  done  by  the  use  of  two  General  Electric  automatic  sectionalising 
switches  at  a  point  where  two  lines  branch  from  the  main  line.  The 
Oregon  .\venue  and  the  Race  Track  lines  receive  their  power  from 
the  Englewood  or  South  Butte  lines  through  sectionalising  switches 


.Sf,  and  .s\.  The  contactoi's  in  the  autiunatic  sid)-station  for  the 
Oix'gon  Aveiuie  and  Race  'I'rack  feeders  ai-e  used  to  energise  these 
circuits  to  close  the  automatic  sectionalising  switches  in  case  they 
open  through  overload,  as  the  breakers  for  the  Englewood  or  South 
Butte  feeders  wo\dd  not  open  to  equalise  the  separate  sections.  The 
Oregon  .\venue  and  Race  Track  feedci-s  will  (with  a  reduction  in 
voltage)  carrj-  the  loads  of  these  stations  in  case  the  jiower  is  not 
on  the  Englewood  section. 
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'  Instead  of  using  a  single  contactor  for  the  feedere  from  the  auto- 
matic sub-statiou,  whicli  is  in  panvllel  with  tlio  resistor,  use  is  made 
of  two  contactors  in  eacli  circuit,  so  that  in  case  of  a  trolley  bi-eak 
only  the  affected  section  is  disconnected  from  the  "bus.  .As  will  be 
seen  from  Fig.  2,  one  conta<t(>r  shunts  the  resistor  and  tlie  other  is 
in  series  with  the  line  on  the  line  side  of  tlie  contactor  and  resistor. 

The  holding  coil  of  the  series  contactor  is  wired  from  the  'bus 
through  the  contact  of  a  thermostat  placed  over  the  resistor  of  that 
circuit.  When  the  shunted  contactor  opens,  through  the  opening 
of  the  contact  of  a  series  overload  time-limit  closing  relay,  current 
losses  through  and  heats  the  resistor.  If  the  temperature  of  this 
reaches  a  pre-determincd  value  the  contacts  of  the  thermostat  open, 
thus  opening  the  holding  ciniiit  of  the  line  contactor  which  discon- 
nects the  feeder  from  tlie  liu.-.  By  the  use  of  the  connection  of  the 
holding  coils  as  shown  in  Fig.  2,  the  contactors  are  closed  whether 
the  station  is  running  or  not.  This  is  necessary,  for  at  night  when 
the  automatic   sub-station   is  net    running    the  closed  contactors 


furnish  power  for  Oregon  Avenue  and  the  Kace  Tra<:k  to  close  the 
sectionalising  switches  in  case  they  open  on  account  of  overload. 

The  operation  of  the  South  Butte  automatic  sub-station  has  been 
so  satisfactory  that  jihins  arc  now  l)eing  made  to  add  another  s>ib- 
station  of  the  same  type  to  the  system  and  to  make  tlie  central  sub- 
station automatic.  By  the  addition  of  a  second  sub-station,  copper 
to  the  value  of  §6,000  would  be  recovered  and  this  station  would  be 
available  in  ease  one  of  the  other  units  failed  to  function.  That 
this  would  be  economical  is  evident  from  the  fai^t  that  the  three 
ojierators  in  the  central  sub-station  are  paid  87,()().'>  per  year. 

In  conclusion,  it  may  be  stated  that  the  population  of  Butte  is 
given  by  the  1910  linited  States  Census  as  39,165.  This  tigiire 
includes  only  the  mhaliitants  of  the  small  area  within  the  city  limits, 
covering  about  51  sq.  miles.  Tiiere  are  a  number  of  towns  and 
residential  sections  adjoining  the  city  with  an  aggregate  population 
of  about  70,000.  Consequently,  the  total  population  served  by  the 
railway  is  at  least  100.000 


A   Projected    National    Transmission 
NetM-ork  in  Spain.* 

The  construction  of  a  national  network  of  high-tension  trans- 
mission lines  linking  all  industrial  centres  of  Spain  with  the  larger 
waterfalls  and  coal  mines  has  recently  been  proposed,  and  will  pro- 
bably be  carried  into  effect  eventually,  because  of  the  droughts  and 
coal  shortage  that  now  hinder  economical  development  of  power. 

The  system  as  planned  by  a  special  commission  devoting  attention 
to  this  project  woidd  consist  of  a  number  of  transmission  lines  passing 
through  or  near  all  of  the  leading  commercial  centres.  Such  im- 
portant centres  are  situated  mainly  on  the  north  and  east  coasts. 
The  larger  waterfalls  would  be  used  to  generate  power,  and  would 
be  supplemented  by  the  coal  mines.  Spain  has  several  large  coal 
fields  where  the  grade  of  coal  produced  is  so  low  that  it  cannot  be 
handled  commercially  to  advantage  ;  but  in  a  national  scheme  these 
low-grade  coals  could  be  burned  in  plants  at  the  mines,  thus  pro- 
ducing electrical  power  at  the  seasons  of  drought,  which  are  of  annual 
occurrence  in  all  parts  of  Sjiain,  and  make  it  impossible  to  place 
entire  dependence  on  hydro-electric  power.  In  the  central  part  of 
the  peninsula  the  water  supply  is  greatly  reduced  from  five  to  six 
months  of  the  year,  a  period  that  usually  begins  about  the  second 
week  of  June.  In  the  zone  to  the  north-west,  IjTiig  south  of  the  Bay 
of  Biscay,  this  season  is  reduced  to  three  months,  commencing 
generally  about  the  first  week  in  July.  In  the  zone  to  the  north-east, 
IjTng  to  the  south  of  the  Pyrenees,  tlierc  are  two  periods  of  low  water, 
one  in  September  and  October  and  the  other  in  January  and  Feb- 
ruary. 

In  preparing  a  list  of  places  wliere  hydro-elect ric  power  coukl  l.c 
generated,  the  commission  listed  only  the  waterfalls  capable  cf 
producing  more  than  2,000  ii.p.  The  results  are  given  in  the  accom- 
panying table.  One  great  advantage  to  be  derived  from  such  a 
national  network,  a|)art  from  the  continuous  supply  of  cheap  power 
to  all  consumers,  is  the  unification  of  the  frc({iiency  and  voltage. 
The  fretjuency  Ls  now  standardised  throughout  Spain  at  three  phai-e, 
.50  cycles,  and  the  voltage  would  be  regulated  after  a  careful  study 
had  been  made  of  the  amount  of  power  needed  by  tlie  leading  in- 
dastries  of  the  country.  '1  he  commission  recommends  that  for 
the  main  branches  of  the  transmission  line  the  potential  should  I  c 
not  less  than  120,0(M)  volts. 

Detailed  studies  have  been  made  in  order  to  dotennine  the  cost  of 

Spanish  Waterfalln  with  IlydroekHric  Possibilities. 

H.P. 

Atlantic  slope  of  Lr*on  and  Galici  i 70.000 

Asturias 40,000 

Santander liO.OOO 

Ebro,  before  reaching  Zaragoza (i.'i.OOO 

Riveri  from  the  slopes  of  the  Pyrcnnes 490,000 

Ebro,  from  Zaragoza  to  the  ocean  l:i().00() 

Duero,  i n  Spain !)( 1.01  M I 

Duero,  on  the  Portuguese  f  roti  tier 1 50,000 

Tributaries  f)f  the  Duero ")(),00(t 

Tajo    1  Ki'cMMl 

Tributariesof  the  Tajo    ."i(),0(M) 

(Juadiana .-j.oioOO 

Guadalquivir  and  other  Andalusian  rivers   40,000 

.Tucar  and  Gabriel !H).0(H) 

f)ther  rivers  on  Mediterranean  slojie (iO.OOO 

I'allsof  minor  imp<irtance  .'iOO  000 

Total -.2,000,000 

*  Abstract  of  an  article  in  the  "  Electrical  World." 


this  vast  system  of  lines.  The  figures  are  based  on  the  a.ssumption 
that  there  will  be  888  miles,  with  wires  having  a  sectional  area  ol 
50  sq.  mm.  and  l,l(K)  miles  with  wire  of  100  sq.  mm.  area.  The 
lines  would  be  duplicate  throughout,  protected  by  a  ground 
wire  and  provided  with  four  telejjhone  circuits.  The  supports, 
according  to  the  practice  of  the  three  largest  plants  now 
operating  in  Spain  may  be  of  concrete  and  steel  spaced  at  an 
average  distance  of  410  ft.  The  insulators  considered  proper  are 
those  of  the  suspension  type,  six  elements  in  series.  The  total  cost 
may  attain  119,202,000  jiesetas  (approx.  £5,000,000)  for  the  entire 
network  completed  and  ready  for  ojieration. 

The  C!ommLssion  goes  into  considerable  detail  in  regard  to  tlie 
principal  bases  upon  which  a  proposed  law  might  be  drawn  up.  It 
recommends  that  the  enterprises  which  utilise  this  system  of  ))owcr 
distribution  shall  pay  an  annual  fee  representing  the  cost  to  the  state 
in  interest  for  obtaining  the  necessary  capital,  plus  the  cost  of  the 
care  and  the  maintenance  of  the  sjstem,  and  such  enterprises  shall 
comply  strictly  with  the  regulative  instructions  issued  by  the  Minister 
of  Public  Works,  wlio  shall  also  be  able  in  each  zone  to  establish 
the  iirices  for  the  purchase  and  sale  of  jxjwer  in  that  part  affecting 
the  national  system.  The  lines  of  this  general  system  may  be 
utilised  by  consumers  who  require  the  total  capacity  of  a  line  ;  also 
by  enterprises  which  do  not  utilise  the  full  capacity  of  the  line,  and 
which  desire  to  furnish  or  take,  or  both,  power  of  the  national 
system,  and  in  this  case  the  State  shall  fix  the  prices  of  production 
and  consumption,  the  difference  representing  the  quantity  which 
it  is  to  collect  as  rental. 

Enterprises  desiring  to  come  under  this  law  must  apply  to  the 
Ministry  of  Public  Works,  setting  forth  the  condition  of  their  instal- 
lations and  agreeing  to  conform  to  the  general  regulations.  The 
State  will  require  that  the  system  must  utilise  chiefly  electric  power 
of  fluvial  origin,  which  may  be  created  by  establishing  dams  in  the 
rivers.  Enterprises  which  through  insufficient  means  for  assuring 
reliable  and  continuous  service  would  cause  loss  to  the  consuming 
industry  will  be  obliged  to  provide  themselves  with  the  necessary 
means  for  assuring  such  service,  or  must  join  the  national  system 
in  order  to  remedy  the  defect.  The  State  may  aci;e])t  within  its 
systems  power  from  private  individuals  who  may  place  this  power 
at  its  disposal.  The  general  design  of  the  system  adopted  will  be 
entrusted  to  a  commission  of  cxix>rts  experienced  in  hydro-electric 
problems  and  in  the  transmission  of  high  power  at  long  distances. 
This  coimnission  will  make  a  study  of  the  utilisation  of  fuel  of  an 
inferior  quality  and  low  jiricc,  or  coal  which  is  found  in  regions 
incapable  of  being  exploited  owing  to  distance  from  consuming 
centres. 

,\ny  industrial  operator  may  utilise  the  system  for  the  marketing 
of  power  proceeding  from  hydroelectric  or  steam  plants,  delivering 
the  power  in  a  three-phase  current,  50  cycles  and  120,000  volts,  or 
whatever  pressure  may  be  stipulated  by  the  commission  of  experts. 
Any  enterprise  which  takes  advantage  of  this  distributing  system 
has  to  accept  the  coiiditioiis  which  the  Miiiistiy  of  Public  Works  may 
impose  for  the  disiuintinuation  of  the  service.  This  teclmical  body 
will  write  the  articles  of  the  law  and  the  regulations,  and  the  law, 
prepared  on  this  basis,  will  be  passed  to  the  Gortes.  In  addition,  it 
is  to  study  within  the  shortest  j)ossible  time  the  project  for  the 
unification  of  voltages,  both  for  the  energy  which  is  to  be  conducted 
by  its  own  lines  and  for  the  distribution  thereof  to  the  consumers 
these  conditions  shall  be  obligatory  for  all  new  installations,  whether 
they  utilise  the  services  of  the  system  or  not.* 

*  Title  of  official  publication  :  "  Proyccto  de  Ley  para  el  Establici- 
miciito  de  Una  Red  Nacional  dc  Distnibiicion  dc  Corriente  Electrica." 
Ministerio  tic  l''omentij,  Madrid,  Spain,  1919. 
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Lorraine   and   Saar   Steel  Works. 


The  Commission  appointed  in  the  spring  by  the  Minister  of  Munitioi  s 
to  visit  the  steel  works  districts  of  Lorraine  and  the  Saar  Valley,  in  order 
to  investigate  the  condition  of  the  plant  and  machinerj-,  have  presented 
their  rejjort.  which  is  ab-itiactcd  in  the  "  Board  of  Trade  Journal."  \Ve 
learn  that  the  iron  and  steel  works  in  the  Saar  Valley  worked  at  hi,£ti 
pi-essure  throughout  the  war.  In  Lorraine,  however,  the  iron  and  steel 
works  suffered  severely  from  shortage  of  fuel,  especially  during  the  later 
])eriod  of  the  war.  There  were  also  difficulties  of  transport  caused  by 
military  exigencies,  coupled  with  the  bad  condition  of  the  railway  sys- 
tems and  rolling  stock  in  Germany.  Some  of  the  French-owned  works  in 
Lorraine  were  kept  at  woi'k  by  the  Ciermans  ;  others  just  within  the 
French  border  (e.g.,  Joeuf  and  Homecourt)  were  idle  since  the  bi  ginning 
of  the  war,  although  the  Germans  made  an  effort  to  restart  them.  They 
apparently  gave  up  the  attempt,  stole  from  the  French  works  the  bulk  of 
the  plant,  tools  and  stores,  and  destroyed  the  remainder.  The  stolen 
plant,  (fee,  was  installed  in  German  owned  works  in  Lorraine,  which  were 
kept  going  as  far  as  possible. 

Towards  the  end  of  the  war  the  difficulties  due  to  fuel  shortage  were 
accentuated  by  the  absence  of  lubricants,  and  there  is  considerable  evi- 
dence of  machinery  having  become  seriously  damaged,  and  finally  ren- 
dered inoperative  in  some  cases,  by  lack  of  lubrication.  There  was  un- 
doubtedly a  great  shortage  of  manganese  during  the  later  period  of  the 
war,  and  its  allocation  to  the  different  steel  works  and  for  specific  pur- 
I)oses,  was  in  the  hands  of  a  special  commission.  As  a  substitute 
calcium  carbide  was  tried,  in  conjunction  with  reduced  quantities  of 
manganese,  and  used  for  some  time,  but  it  gave  very  bad  results,  and 
about  30  ]>er  cent,  of  the  steel  so  produced  was  scrapped,  the  tops  of  the 
ingots  being  very  unsound  and  the  waste  in  the  mills  much  higher  than 
usual,  more  especially  in  shell  steel.  Powdered  anthracite  was  tried  for 
deoxidising  purposes  in  the  same  way  as  calcium  carbide,  but  it  was  not  a 
success. 

At  the  time  of  the  Commissioners'  visit  none  of  the  blast  furnace 
plants  were  in  anything  lilce  full  operation.  As  the  steel  works  are  de- 
pendent in  all  cases  upon  hot  blast  furnace  metal  these  works  in  their 
turn  were  also  only  in  partial  operation,  Bessemer  shops,  o)»n  hearth 
shops  and  rolling  mills  all  being  on  short  outjrat.  for  lack  of  iron.  The 
cau.se  of  the  restriction  i.s  the  acute  need  of  furnace  coke.  The  Germans 
have  failed  to  carry  out  their  obligations  under  the  terms  of  the  Armis- 
tice to  supply  a  specified  quantity  of  suitable  coke.  There  are  68  blast 
furnaces  in  the  Lorraine,  and  of  these  about  60  were  found  to  be  in  good 
condition  at  the  date  of  the  Armistice,  but  only  five  were  then  in  blast. 
The  Frencli  authorities  have  had  as  many  as  27  or  28  in  blast  at  one 
time  since  they  recovered  Lorraine.  Only  one  coke  oven  plant  was  seen 
in  the  Ijorraine  area,  viz.,  at  Moyeuvres  works  of  Messrs.  De  Wendel, 
where  there  are  105  Koppers'  ovens  installed  for  producing  coke  for  their 
own  needs.  Here  is  used  in  the  ovens  about  7.5  per  cent,  of  Saar  coal  and 
about  25  per  cent,  of  Westphalian  coal. 

The  blast  furnaces  in  Lorraine  are,  in  most  cases,  well  laid  out  for  the 
production  in  bulk  of  basic  pig  iron  from  the  phosphoric  iron  ores  of  the 
district.  In  nearly  all  cases  a  basic  Bessemer  steel  works  is  attached,  the 
necessary  power  for  running  the  works  and  plant  being  obtained  from 
the  blast  furnace  gas.  Where  no  steel  works  is  at  ))resent  established  in 
connection  with  a  blast  furnace  installation  (Uckange,  Maizieres  and 
Carlshutte)  the  surplus  gas  is  used  in  large  as  engines  for  supplying 
power  to  Metz  and  the  villages  in  the  district.  The  great  and  successful 
development  in  manufacture  and  running  of  large  gas  engines  on  low- 
power  gas  enables  complete  utilisation  of  the  blast  furnace  gas  to  be 
effected.  After  rough  cleaning  part  of  the  gas  is  used  in  the  heating 
stoves  of  the  blast  furnaces  and  under  steam  boilei's,  the  remainder,  after 
further  cleaning,  being  used  for  driving  the  large  gas  engines  installed  ff)r 
blowing  pur))oses  (chiefly  of  the  Klein  type,  two  cycle)  and  for  power 
generation  (Thyssen,  Erhardt  and  Sohnier.  Numberg,  and  Societe 
Alsacienne  types,  four  cycle).  The  former  gas  serves  the  blast  furnaces 
and  the  basic  steel  converters,  and  the  latter  gas  provides  the  power  for 
the  rolling  mills,  cranes  and  plant  generally.  Steam  engines  are  seldom 
.seen,  except  in  connection  with  the  cogging  and  heavy  .section  mills. 
Some  of  the  later  plants  installed  have  electric  drives  throughout  all  their 
rolling  mills  ;  where  this  is  the  case  it  apjiears  to  be  a  common  practice 
to  run  one  or  more  steam  turbo-generators  parallel  with  the  gas  engines 
for  generation  of  power,  on  account  of  the  greater  flexibilitj'  of  the  tur- 
bine, and  its  capability  for  taking  varying  peak  loads  more  readily.  At 
Hagondanga  36-3  per  cent,  of  the  total  generating  capacity  installed  was 
by  turbo-generator.  At  the  different  works  visited  the  pig  iron  pro- 
duced is  nearly  all  for  basic  steel  making  ;  very  little  foundry  iron  is 
made.  In  Lorraine  most  !>f  the  works  own  their  own  mines.  The  dis- 
tance between  the  ironandsteelworksand  the  mines  varies,  but  in  no  ease 
exceeds  18  km.  The  metliod  of  transport  is  generally  by  means  of  aerial 
ropeway  ;  in  a  few  cases  it  is  brought  by  electric  or  steam  locomotive 
to  the  storage  bunkers.  The  modern  plants  are  provided  with  "  Pohlig  " 
hoists  or  modifications  of  this  system. 

The  great  acquisition  of  further  supplies  of  iron  ore  will  enable  France 
to  develop  her  future  trade  at  the  expense  tif  Gernurny.  She  should  be 
able  to  produce  11,000.000  tons  of  pig  iron  per  year.  «-ith  an  equivalent 
in  steel,  to  dispose  of  in  competition  with  other  countries.  Before  the 
war  the  estimated  resources  of  Germany  in  iron  ore  were  .'!,600.00(),000 
tons  and  of  France  3,300,000  tons  :  but  now  the  relative  positions  arc 
1,300,000,000  and  5,500,000,000  tons  respectively.  Before  the  war 
Germany  produced  27,000,000  and  France  21,000,000  tons  per  year,  but 
the  estimated  production  after  the  war  is  7,000,000  and  42,000,000  tons 
respectively 


The  Telephone  Service. 

A  deputation  from  the  National  Union  of  Manufacturers  waited  upon 
the  Postmaster-General  on  the  Itith  inst.,  in  order  to  make  representa- 
tions on  the  present  inefficient  service,  and  to  suggest  that  a  committee 
of  business  men  be  associated  with  the  department  in  the  reorganisation 
of  the  service. 

In  the  course  of  his  reply,  Mr.  A.  lUingworth  said  that  when  the 
Government  took  over  the  service  from  the  National  TeleiJione  Com- 
pany there  was  practically  no  spare  plant,  and  the  position  was  far  from 
satisfactory.  In  1913  and  1914  the  sum  of  £1,3.50.(X)0  per  year  was  laid 
out  by  thePost  Office,  but  during  the  rest  of  the  period  of  the  war,  up  to 
Mareii  last  the  sum  spent  was  only  £280,000  a  year,  on  account  of  the 
shortage  of  material  and  men.  there  were  practically  no  extensions 
except  for  absolute  war  work  and  for  Government  departments.  There 
was  a  great  shortage  of  switchboards  ;  they  were  not  being  made  because 
there  was  no  one  to  make  them.  As  soon  as  the  Armistice  was  signed, 
the  Government  went  into  the  telephone  question  carefully,  and  drew  up 
a  programme  for  this  year.  Under  that  programme  they  intended  to  lay 
out  £3,000,000  on  new  exchanges,  improvement  of  lines,  extra  lines, 
extra  switchboards,  and  generally  make  a  beginning  to  get  the  service 
back  into  some  .satisfactory  condition. 

There  were  difficulties  arising  from  shortage  and  inexperience  of  the 
staff.  In  1914  there  were  only  4  per  cent,  of  the  operators  who  had  less 
than  six  months'  experience.  Recently  the  average  was  over  45  i)er 
cent.  Over  1,000  trained  operators  were  taken  for  various  Government 
private  exchanges.  A  few  of  these  had  been  returned,  but  there  were 
still  800  highly-skilled  operators  working  in  various  Government  depart- 
ments. It  took  six  months  to  train  operators  to  be  of  moderate  use,  and 
18  months  to  two  years  to  make  them  fully  efficient.  Before  the  war, 
girls  of  18  received  16s.  a  week,  which  increased  to  28s.  ;  now  they  were 
starting  at  37s.  lOd.  per  week,  which  rose  to  52s.  2d.  The  greatest  care 
was  being  exercised  to  get  the  best  material,  and  only  something  like  10 
per  cent,  of  those  who  presented  themselves  were  employed.  Recruiting 
was  improving,  although  it  was  made  difficult  by  the  way  in  which  tele- 
phone operators  were  abused  by  the  Press.  In  spite  of  all  tliat  abuse, 
the  recruiting  was  impro\-ing.  The  traffic,  of  course,  had  increased 
enormously.  Before  the  Armistice  the  calls  in  London  were  rather  under 
1,000.0110  a  day  ;  now  they  were  rather  over  1,250,000. 

The  remedy  for  the  present  state  of  affairs  was  perfectly  obvious.  They 
had  to  have  increased  accommodation,  increased  wires,  trunk  lines, 
exchanges  and  exchange  boards,  and  they  wanted  a  larger  staff  so  that 
the  operators  would  have  a  comfortable  amount  of  calls  to  deal  with. 
In  London  since  the  Armistice  they  had  put  in  14,000  lines,  and  at  present 
they  were  doing  them  at  the  rate  of  900  a  week.  They  were  laying  wires 
underground  in  20  large  towns,  so  that  they  would  not  be  broken  down 
by  storms.  He  outlined  the  programme  of  work  for  the  present  year, 
which  was  laid  before  the  House  of  Commons  in  July.  He  hoped  the 
Clerkenwell  Exchange,  which  would  accommodate  1,700  lines,  would  be 
opened  in  December  or  January.  Other  new  exchanges  to  be  opened 
were  Bishopsgate,  Tower,  Holborn,  Strand,  Sloane-square  and  Maryle- 
bonc.  Some  of  these  had  been  begun,  and  they  were  all  going  to  be 
pressed  forward  as  quickly  as  they  were  able  to  get  material  and  labour. 
Extensions  were  to  be  carried  out  at  the  .\venue  Exchange,  Cliingford, 
Hampstead,  Harrow.  Horn.sey,  Battersea  Park.  Stratford,  Tottenham, 
Victoria  and  Waltham  Cross.  "  With  the  exception  of  two,  these  would  be 
opened  before  next  June.  As  to  the  appointment  of  a  small  eommitt** 
of  business  men,  he  pointed  out  that  one  committee  to  deal  with  the  sub- 
ject would  be  kept  working  night  and  ilay  for  a  long  time.  There  were  50 
committees  of  business  men  already  in  existence  up  and  domi  the 
country.  The  London  committee  represented  the  Chamber  of  Com- 
merce," the  Corporation  and  the  London  County  Council.  He  arranged 
some  months  ago  to  send  experts  to  America  to  look  into  the  telephone 
system  there,  and  there  were  at  present  some  American  experts  in  this 
oountrv  looking  into  our  systent. 

Referring  to  the  complaints  about  the  telegraph  service,  .Mr.  Illing- 
wnrtli  said  that,  while  mistakes  were  made,  the  British  telegraph  system 
was  admitted  to  be  the  best  in  the  world.  He  could  assure  them  that 
mistakes  complained  of  would  be  inquired  iino.  .\s  to  the  question  of 
telephone  charges,  the  Ctovernment  had  been  considering  the  passing  on 
of  the  extra  charge  to  the  consumer.  They  thought  that,  at  any  rate  for 
the  present,  while  trade  was  in  a  transition  period,  it  would  be  more 
desirable  to  keep  up  communications  as  cheaply  as  possible,  and  really 
the  Post  Office  was  now  being  subsidised  by  the  Treasury.  He  believed 
that  tlic  deficit  this  vear  would  be  two  millions. 


Japanese  Labour.— In  view  of  th<"  ijenenil  impression  that 
labour  in  Japan  is  extraordinarily  clieap  it  is  interesting  to 
note  .some  facts  recorded  in  the  "  p]ngineer."'  The  average 
wage  of  an  unskilled  male  lal)ourer  is  5s.  to  7s.  per  day,  but 
bonuses  are  given  considerably  increasing  tliese  rates,  wliich 
are  70  per  cent,  above  those  prevailing  in  pre-war  days. 
Working  liours  average  70  hours  a  week,  but  in  general  the 
amount  of  work  done  in  a  given  time  is  ojily  half  that  accom- 
plished by  a  British  labourer,  where  large  jobs  and  hea\7 
machinery  are  concerned.  Li  light  work,  however,  involving 
manual  skill  and  dexterity,  there  is  not  ntuch  diiTerence  in 
output  to  be  noted. 
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The  Manufacture  of  High 
Tension  Insulators. 

The  high-tension  insulator  has  not  the  same  degree  of 
cominerciai  importance  in  this  country  that  it  has  in  some 
other  parts  of  the  world.  In  some  quarters  there  is  a 
tendency  to  suggest  that  the  future  of  high-tensiou  trans- 
niis.sion  will  be  best  served  by  cables  rather  than  by  over- 
head poles  and  wires  ;  and  lately,  when  it  seemed  that  the 
problem  had  settled  dawn  into  a  comfortable  groove,  and 
that  nothing  remained  except  expansion  to  ever-increasing 
vtiltages  on  old-established  lines,  the  idea  was  mooted,  from 
a  <|uarter  which  inspires  respect,  that  the  future  of  high- 
tension  transmission  lies  with  direct  rather  than  alternating 
current.  If  this  is  .so,  or  even  likely  to  be  so,  there  is 
every  rea.son  to  put  the  house  in  order  betimes.  The 
argument  advanced  in  support  of  this  novel  thesis  was 
that  the  charging  current  sets  a  limit  to  an  increase  of 
alternate  current  voltage  ;  both  increa.se  together,  and 
though  the  old  proposition  states  that  a  high  transmitting 
pressure  pi-omotes  efficiency  when  the  transmission  takes 
place  over  a  long  distance,  this  entirely  neglects  the  effects 
due  to  the  charging  cuiTent.  The  fact  is  that  the  charging 
current  may  become  so  serious  in  amount  as  to  neutralise 
the  value  of  a  high  alternate  current  pressure,  and  any 
increase  of  this  pressure  becomes  useless  beyond  certain 
limits.  The  proposition,  in  fact,  that  an  increase  of 
pressure  promotes  efficiency  in  transmission  is  not  true 
for  very  high  pressures.  Biit  how,  alteinatively,  power  is 
to  be  transmitted  at  all  by  direct  current,  deponent  sayeth 
not  :  he  is  content  to  leave  that  on  the  lap  of  the  gods 
and  to  tru.st  that  the  opportunity  will  produce  the  man. 
Dr.  M.  D0LIVO-D0BROWOL.SKY  (whose  article  we  gave  in 
abstract  in  a  recent  issue)  evidently  has  in  mind  conditions 
beyond  those  which  have  already  been  met  bv  the  Thury 
system. 

This,  however,  is  not  the  immediate  point  to  which  we 

wish  to  draw  attention.     The   breakage   of   high   tension 

insulators  is  a   well-known  phenomenon.     No  amount  of 

testing  at  the  works  seems  able  to  prevent  it  ;   though  all 

the  insulators  may  be  passed  as  sound,  even  after  the  line 

is  erected,  it  is  known  that  in  the  cour.se  of  time  many 

will  break  down.     P'urther,  these  breakages  are  by  no  means 

due  entirely  to  bad  weather,  lightning,  or  other  accidental 

causes.     The  patrolling  of  the  line  in   order  to  discover 

defective  insulators  is  a  feature  of  all  high-tension  trans- 

mi.s.sion   schemes,   and   complaints  as  to  these   breakages 

continue  and  are  often  inexplicable.     Some,  of  course,  arc 

due  to  the  inevitable,  that  is,  if  any  breakage  in  material 

things  can  be  properly  regarded  as  unavoidable  by  the  skill 

of  man.     But  for  the  present  it  seems  not  unreasonable  to 

legard    the    effects    of    a    severe    thunderstorm,    and    the 

malicious  throwing  of  stones,   as  things  which   must    be 

endured.     After  allowance   is   made  for  inevitable  causes 

there   remain   many  others,    which   spcni   in   tlieir   nature 

to  be  mysterious,  to  be  assignable  to  no  definite  known 

agency,  to  be  perhaps  the  effect  of  age  in  some  form,  and 

to  be,  therefore,  subject  matter  for  inve.stigation.     These 

breakages  take  place  mo.stly  in  the  summer,  and  generally 


speaking,  .some  years  after  the  line  has  been  erected.  For 
the  initial  period  of  working,  the  insulators  in  question 
seem  to  do  their  work  satisfactorily,  and  then  suddenly 
tluMr  end  is  announced,  either  by  some  tenqjorai-y  break- 
down of  the  line  or  by  the  preventive  caie  of  the  men 
who  patrol  the  line.  A  large  number  of  breakages  of  this 
sort  took  place  in  Oermany  shortly  after  the  beginning  of 
the  wai'  ;  they  were  noticed  by  difl'erent  ob.serveis  in  ail 
sorts  of  districts.  In  some  instances  the  number  of  these 
liicakages  was  so  alarming  that  an  instant  investigation 
liMil  to  be  made.  The  Paper  by  Mr.  E.  0.  Meyer,  of  which 
we  give  an  ab.stract,  shows  that  the  inquiry  was  thorough, 
and  covered  the  whole  field.  Though  there  mav  be  seveial 
minor  contributing  causes,  and  though  opinions  may  differ 
as  to  the  likelihood  of  this  or  that  h>'pothesis,  there  is  no 
doubt  that  the  main  disturbing  cause  was  the  cementing 
process  used  for  joining  together  the  various  parts  of  the 
pin  insulators  in  question.  Portland  cement  is  generall\- 
used  for  this  ;  it  takes  quite  a  long  time,  even  years,  to 
set  properly,  during  which  time  it  expands  somewhat. 
This  is  the  main  cause  of  the  breakage.  There  are  usually 
two  characteristic  cracks,  both  in  the  uppermost  part  ol' 
the  insulator — one  tends  to  split  the  insulator  into  two 
symmetrical  halves,  and  the  other  tends  to  run  like  a 
ring  round  the  top  of  the  head.  These  are  due  to  the 
(wpansion  of  the  cement,  which  threatens  to  burst  the 
insulator  apart.  The  larger  number  of  these  fractuies 
take  place  in  the  summer,  and  after  the  line  has  been  in 
use  some  years  ;  both  these  facts  are  to  be  explained  by 
this  hypothesis.  The  cement  sets  slowly,  hence  the  peiiod 
of  time  required  before  the  fracture  takes  place,  and. 
secondly,  the  setting  is  obviously  accelerated  by  hot 
weather,  and  this  is  the  reason  wliy  the  breakages  mostly 
occur  in  summer.  Meyer's  Paper  should  be  consulted  by 
those  interested  in  the  subject.  He  describes  certain 
methods  by  which  the  suitability  of  a  cement  can  be 
tested  with  a  view  to  avoiding  one  which  is  likely  to  cause 
early  breakdown.  He  al.so  gives  the  chemical  analy.sis  oi 
cements  which  have  been  taken  from  insulators  that  broke 
down.  The  curious,  and  probably  very  important,  fact  is 
noted  that  none  of  these  cements  contained  T)  per  cent,  oi 
magnesia,  which  is  believed  to  be  the  mininuini  amount 
that  should  be  present  in  a  cement,  suitable  foi'  the  present 
purpose.  It  has  long  been  known  to  the  cement  experts 
that  cements  containing  more  than  T)  per  cent,  of  magnesia 
differ  in  their  setting  properties  from  others  ;  that  is, 
they  develop  the  cracking  tendency  much  more  slowly. 
The  makers  of  insulators  should  bear  this  fact  in  mind  ; 
and  it  may  be  that  some  radical  improvement  may  be 
introduced,  now  that  it  is  understood  that  the  cementing 
process  is  a  source  of  danger. 


Review. 


Interior  Wirine  and  Systems  for  Electric  Light,    and  Power 

Service.  By  A.  A.  Cook  .  (New  York  :  .l.,liii  \Vil<-v  &  Sons  ; 
l,on.lon  :  Cilmpinan  &  Hull.  J.Ui.)  Pp.  41(i. 
Tills  book  is  divided  into  tiiree  sections,  dealing  rospectivi'ly 
with  illumination,  ])ower  systems,  and  with  interior  wiring. 
Tiie  author  follows  familiar  lines  in  dealing  with  ligbting.  A 
brief  account  is  given  in  successive  chapters  of  lamps,  principles 
of  illumination,  lighting  fittings,  calculations  and  exterior 
lighting  (the  latter  a  subject  that  is  hardly  implied  in  the  title). 
As  is  often  the  case  in  works  of  this  description,  the  elucidation 
of  scientific  principles  is  apt  to  be  sketchy,  and  some  of  the 
definitions  somewhat  loosely  expressed.  We  think,  too,  that 
the  author  would  do  well  in  another  edition  to  give  the  ex- 
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pliiiiiitions  of  such  terms  as  candle-povvor,  lumen,  foot-candle. 
&c.,  hefore  using  these  terms  in  relation  to  lamps.  S])eaking 
generally,  the  recommendation.s  are  .sound  and  the  illustrations 
clear  and  adequate.  The  information  on  methods  of  sup- 
porting fixtures  is  fuller  than  usual,  and  the  treatment  of 
lighting  calculations,  aided  by  jjractical  examples,  quite  good. 
within  its  limits. 

Althougli  the  main  title  of  the  book  is  ""  Interior  Wiring," 
a  large  proportion  of  it  is  concerned  with  other  matters.  For 
e.xample,  the  section  dealing  with  illumination  occupies  nearly 
a  third  of  the  whole.  This  is  followed  by  a  smaller  section 
dealing  with  electric  motors  and  their  control,  in  which  brief 
descriptions  are  given  of  the  various  types  of  motor  available. 
Motor  performance,  starters  and  controllers  receive  attention, 


and,  finally,  there  i.s  a  cluiijti'r  on  tlic  .selection  of  motors  for 
industrial  purposes. 

Part  III.  deals  witii  interior  wiring,  and  occui)ies  alxnit  half 
the  book.  To  a  large  extent  this  refers  to  systems  which  are 
not  of  particular  intere.st  in  this  country,  such  as  the  knob  and 
tube  system.  The  treatment  is  on  the  usual  lines  ;  but,  apart 
from  the  descriptive  matter,  it  includes  chapters  on  the  cal- 
culation of  direct  and  alternating  current  systems ,and  a  number 
of  examples  are  given  iUustrating  the  methods  which  should  be 
adopted.  A  considerable  amount  of  information  is  given  in 
appendixes,  such  as  the  performance  of  lamias,  power  re(piire- 
ments,  temperature  ratings  and  overloads,,  power  factor,  skin 
effect,  &c.  The  book  should  be  found  generally  useful  to 
those  wlio  are  engaged  in  installation  work. 


Form   Factor. 


Br    F.    .M.    DENTON,    .V.C.G.I. 

Siuiiiii'iri/.—TaU  article  pjiiits  out  tluit  the  commonly  accepted  statement  that  a  peaked  wave'has  a  hifjher  form-factor  than  a 
H.it-topp?d  wave  Is  often  wrong.  It  discusses  the  bearing .  of  form-factor  upon  iron  loss,  and  finally  describes  a  simple  form  ob 
app.xratus  by  means  of  which  waves  of  voltage  may  be  produced  having  a  very  wide  range  of  form-factors  and  the  values  of  these 

form-factors  demonstrated. 


Tlie  form-factor  of  a  wave  is  defined  as  tlie  ratio  of  the  root- 
mean-square  ordinate  to  the  mean  ordinate.  Thus,  the  form- 
factor  of  a  sine  wave  is  (7ij2V2),  or  Ml,  while  that  of  a  V- 
shajjcd  wave  is  (2/'\  3),  and  that  of  a  full  flat-topped  rect- 
angular wave  unity. 

If  two  waves  be  considered  of  equal  area  and  wave-length, 
and  .so  of  equal  mean  oidinate,  the  one  which  has  the  greater 
mean  squared  oidinate  will  have  the  greater  form-factor. 

To  square  a  quantity  is  to  multiply  it  by  itself  :    hence,  to 

square  a  small  quantity  is  to  multijjly  it  by  something  small, 

while  to  square  a  large  c[uantity  is  to  multiply  it  by  something 

huge.     Thus,  the  efiect  of  squaring  all  the  varying  ordinates 

A 

H 


The  practical  importance  of  this  matter  is  seen  when  con- 
sidering the  bearing  of  wave  shape  upon  iron  loss. 

It  is  a  well-known  fact  that  with  a  given  root-mean-square 
value  of  applied  voltage  the  hysteresis  loss  in  a  transformer 
is  lower  when  the  form-factor  of  the  wave  of  applied  voltage 
is  high  than  when  it  is  low.  But  with  the  present  vagueness 
or  lack  of  definition  of  the  terms  peaked  and  flat  this  statement 
about  iron  loss  is  not  satisfactorily  expressed  by  saying  that  a 
peaked  wave  of  E.M.F.  gives  lower  iron  loss  than  a  flat-topped 
wave.  For  with  a  given  root-mean -square  value  of  the  applied 
voltage  the  wave  shape  D  would  give  a  lower  hysteresis  loss 
than  C.  Nevertheless;  such  a  statement  is  often  made  by  good 
authorities,  as,  for  instance,  by  ('hubb,  who,  in  liis  Paper 
'■  Transformer  Core  Losses,"  read  in  June,  1909,  before  tlu- 
A'uerican  Institute  of  Electrical  Engineers,  says  :   ""  A  peaked 


Ku:.  :!. 


of  a  wave  is  iiuu-ii  greater  upon  the  long  <irdinates  than  upon 
the  short  ones,  and  that  wave  will  have  the  greatest  mean 
stpiared  ordinate  which  has  the  greatest  percentage  of  long 
ordinates.  This  simple  common-sense  reasoning  may  be 
resumed  in  the  words  :  A  peaked  wave  has  a  greater  form- 
factor  than  a  fat-topped  one.  But,  like  so  many  of  the  results 
deduced  from  simple  common-sense  reasoning,  and  expressed 
in  language  that  everyone  can  understand,  this  is  a  vague  and 
misleading,  if  not  an  actually  incorrect,  stat(wuent. 

The  wealviiess  in  the  argument  lies  in  tite  vagueness  of  the 
expression  "  the  greatest  percentage  of  h>ng  ordinates,  '  and 
that  of  the  statement  lies  in  the  lack  of  dehnition  of  the  teims 
"  peaked  "  and  "  flat-topped." 

The  wave  A  of  Fig.  I  is  "  peaked  "  in  comparison  with  B, 
and  it  proves  to  have  the  greater  form-factor  ;  bat  the  ob- 
viously peaked  wij,v''  C  of  Fig.  2  has  actually  a  smallei  form- 
factor  than  the  flat-topped  wave  D,  and  a  sine  w-ave  has  a 
smaller  form -factor  than  the  wave  of  Fin.  3,  in  which  the  ratio 
(6/a)  is,  say,  (3'2), 

In  order,  then,  that  tlie  commonly  accepted  statement,  by 
which  the  peakiness  of  a  wave  is  a.ssociated  with  a  high  form- 
factor  and  flatness  with  a  low,  some  definition  cuiglit  to  be 
found  foi-  the  terms  peaked  and  flat  which  would  permit  of  the 
wave  D  being  recognised  as  more  "  peaked  "  than  ('  in  Fig.  2. 


wavi^  of  voltage,  will  cause  a  lower  core  loss  and  a  flat  wave  a 
higher  loss  than  a  sine  wave  of  the  same  efiective  voltage." 

If  \\e  examine  two  such  waves  of  E.M.F.  as  E  and  /'  in 
Fig.  3,  the  reason  of  the  rule  connecting  hysteresis  loss  with 
form-factor  becomes  apparent. 

Neglecting  resistance  drop  in  the  windings  of  a  transformer, 
the  a]>pl;cation  of  any  wave  of  E.M.F.  results  in  a  wave  of  flux 
whose  sloi)e  at  every  instant  is  equal  to  the  ordinate  of  the 
applied  E.il.F.  wave  at  the  same  instant.  The  dottetl  curves 
in  Fig.  ;!  siiow  the  waves  of  flux  produced  by  the  E.3[.F.s 
A'  and  F. 

Now  since  the  rate  of  growtli  of  the  flux  is  proiwrtional 
at  each  instant  to  the  ordinate  of  the  E.M.F.  wave,  the  maxi- 
mum value  to  which,  in  each  half  wave,  the  flux  will  grow  must 
be  proportional  (since  it  ecpials  the  product  of  rate  of  growtli 
and  time)  to  the  area  of  the  E.M.F.  wave.  But  at  a  given 
value  of  the  frequency  over  a  wide  range  the  hysteresis  loss 
depends  on  the  maxinuim  instantaneous  value  reached  by  the 
flux  ;  it  depends,  therefore,  on  the  area  of  the  E.M.F.  wave. 
And,  since  the  are^i  is  proportional  to  the  mean  ordinate,  it 
follows  that  E.M.F.  waves  of  given  frequency  having  equal 
values  ot  the  mean  ordinate  result  in  equal  hysteresis  loss  in 
the  core  oi  the  transfoimei.  Or  for  waves  of  E.M.F.  of  equal 
root-mean-square  values  the  li^-steresis  loss  will  bo  less  when 
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llie  mean  ordiuate  is  less — that  is  to  say.  whon  tlie  form- 
factor  is  frreater. 

It  should  be  noted  that  this  riili"  about  hysteresis  loss  is 
true  for  all  wave  shape*  of  K.M.F..  whether  flat.  ])eaked  or 
indented,  jirovided  that  the  ordinates  of  each  half-wave  are 
of  like  sign — that  is  to  say,  that  no  indentation  of  a  positive 
half-wave  passes  belcw  the  zeio  line,  or  of  a  negative  half- 
wave  abo\e. 

In  practice  it  is  seldom  that  waves  of  E.M.F.,  employed 
fof  commercial  power  sujiply.  have  form-factors  varying 
greatly  from  that  of  a  sine  wave  :  but  for  purposes  of 
demonstration  it  is  sometimes  desirable  to  obtain  wave  shapes 
liaving  excessive  form-factors.  In  such  cases  use  may  be, 
made  of  the  sim])le  rectangular  form  of  wave  shown  in  Fig.  3. 
If  the  amplitude  of  such  a  wave  be  called  unity,  the  width 
'■  a  "  and  the  length  of  the  half-wave  ""  b,"  the  mean- 
squared  ordinate  will  equal  the  mean,  each  being  (alb),  and 
the  form-factor  will  be  the  square  root  of  (bja).  Thus,  by 
narrowing  the  wave.  6/a,  and  so  the  form -factor,  may  be  made 
as  great  as  is  desired. 

By  aid  of  a  rotating  contact -maker  a  pulsating  wave  of 
current  ecpiivalent  to  a  series  of  half-waves,  like  the  ])Ositive 
half  of  P'ig.  3,  E  or  F  may  be  sent,  from  a  continuous-current 
source  of  .supply,  through  a  circuit  consisting  of  a  high  ohmic 
resistance  (to  reduce  the  time-constant  of  the  circuit)  in  series 
with  two  instnmients  of  approximately  equal  range,  one  a 
root -mean -square  instrument  and   the  other  an   instrument 


of  the  ordinary  ]ierinunent  magnet  type  used  for  continuous 
current. 

The  instruments  liaving  been  cahbrated  to  give  equal 
readings  when  the  contact-maker  is  at  rest,  it  will  be  found  tliat 
on  pulsating  current  variation  of  the  relative  duration  of 
contact  for  each  pulsation  will  make  the  root-mean -square 
in.strument  give  readings  diflering  widely  from  those  of 
the  permanent  magnet  instrument. 

It  is  quite  practicable,  using  a  small  cylindrical  contact- 
maker,  to  obtain  values  as  liigh  as  30  for  the  ratio  6/fl' — Fig.  3. 
The  root-niean-square  instrument  then  gives  over  five  times 
the  reading  of  the  permanent  magnet  instrument. 

In  conclusion,  it  is  perhaps  worth  while  to  mention  that  any 
rotary  converter  provides  an  interesting  means  of  demon- 
strating form-factor.  The  P.D.  between  one  brusli  oil  the 
continuous-current  side  of  a  rotary  converter  and  one  slip-ring 
on  the  alternating-current  side  is  a  pulsating  one.  Current 
sent  from  such  a  pair  of  points  through  a  root-mean -square  and 
a  permanent-magnet  instrument  in  series  usually  shows  a 
diiiereiice  of  a  good  percentage  between  the  two  readings.  If 
an  oscillograph  is  available,  the  re.sult  may  be  compared  with 
that  obtaine<l  by  examination  of  the  actual  wave  shape.  In 
the  ideal  case,  in  which  the  p].M.F.  induced  in  each  bar  of  the 
armature  would  be  sinusoidal,  the  P.D.  between  the  brush 
and  the  .slip-ring  would  be  a  sine  wave  raised  .so  as  to  stand 
upon  the  zero  line,  and  the  form-factor  of  the  succession  of 
positive  half-wave  thus  produced  would  be  \/3/2,  or  about  I  -23. 


IIoAv   the   Progress  Department  Assists. 

II. — The  Costing  and  Kate  Fixing  Departments. 


To  the  resting  and  the  Rate  Fi.xing  Departments  the 
I'rotrre.ss  Department  can  be  of  the  utmo.st  value,  if  its  services 
an-  utilised  to  the  fullest  extent,  and  manv  firms,  which  in 
tli<'  ])aKt  have  almost  despaired  of  obtaining  anything 
a])])roaching  accuracy  in  their  costs  accounts,  now  rejoice 
in  the  fact  that  they  can  obtain  figures  which  can  be  relied 
iil-on,  thanks  chiefly  to  the  systematic  co-operation  of  their 
I'rf>gress  Dei>art.ment. 

It  is  a  mo.st  difficult  matter  to  ol>t.ain  idialle  figures  for 
anv  rewarding  purpose  in  a  badly  organised  factory,  and  in 
such  a  ca.se  instances  are  numerous  where  figures  are  "  arrived 
at."  This  in  itself  defeats  the  whole  object  of  the  record, 
and  the  factory  wo  ild  be  infinitely  better  off  without  it. 
With  regard  t«  costing,  certain  figures  have  been  obtained 
at  some  remote  age,  and  these  are  used  time  and  again  in 
connection  with  .subsequent  orders  covering  a  similar  class 
of  material,  thus  giving  no  indication  as  to  whether  costs  have 
increased  or  decreased. 

In  co.sting  departments,  the  officials  of  which  are  con- 
scientious in  the  discharge  of  their  duties,  the  energy  e.xpended 
and  the  cost  incurre<l  in  obtaining  correct  figures  's  out  of  all 
proportion  to  the  result  achieved.  It  <;ft('n  hap|)ens  that 
the.se  officials  spend  many  lunirs  jier  day  niniiiiig  alxnit  the 
factorj'  in  search  of  the  information  which,  in  a  i)r()perly 
organised  factory,  would  automatically  come  to  them. 

The  Progress  Department  stands  for  system  and  organisa- 
tion, and  immediately  ujmn  establi.sliiMent  its  influence  is  felt 
by  every  department  in  the  factory.  On  the  surface  there 
seems  to  be  no  connection  between  jirogress  and  costing,  but 
actuallv  the  bond  existing  between  the  two  departments  is 
very  .strong.  Jlvery  order  in  the  factory  is  handled,  first  by 
one  and  then  by  the  other  of  these  two  dejiaitments,  and  it  is 
fairly  obvious  that  the  last  department  handling  the  order 
must  to  .some  extent  be  affected  by  the  method  by  which 
the  order  was  handled  by  the  previous  department. 

This  in  itself  provides  better  facilities  for  record  keeping, 
but  the  assistance  afforded  by  the  Progress  Department  goes 


much  further.  To  secure  the  iiia.ximum  n'sults,  iinw(>ver,  the 
department  must  be  thoroughly  exploited,  wliich  means  that 
it  must  be  understood  and  a])])reciated.  This  statement  is 
made  advisedly,  as  the  writer  is  convinced  that  the  Progress 
De])artment  is  not  appreciated  by  the  co.st  keepers  as  it  shotild 
be,  and  as  a  result  the  full  advantage  is  not  taken  of  thi; 
assistance  it  can  render. 

It  is  generally  understood  that  the  Progress  l)i>]iavli"eiit 
cojitrols  delivery  and  output,  and  that  its  object  is  to  get  us 
much  stuff  as  ])ossible  <mt  cf  the  factory  in  a  given  time. 
Whilst  this  is  true  in  the  abstract,  it  must  not  be  forgotten 
that  cost  is  a  most  important  factor,  and  cannot  he  dis- 
regarded, even  by  the  Progress  Department.  During  the  war 
cost  was  at  a  discount  ;  delivery  was  the  only  thing  that 
mattered  .so  long  as  the  article  was  hustled  througli  the  factory, 
tiie  question  of  cost  did  not  matter,  for  the  firm  had  but  one 
customer — the  Government  ;  and  so  long  as  he  got  the  goods 
to  time,  that  customer  was  willing  to  pay.  Now,  however, 
the  aspect  is  quite  different.  Competition  once  more  enters 
the  arena,  and  with  competition  comes  cost.  Delivery  is 
there  also,  but  where,  during  war  time,  delivery  stood  alone, 
it  is  now  bracketed  with  cost  for  the  premier  honours,  and  the 
firm  to  succeed  i«  the  firm  wiii(-h  can  deliver  quiclvly  and  at  a 
low  cost. 

Many  jjrogress  depiirtnieiits  flourished  exceedingly  in  war 
time,  when  delivery  was  the  only  thing  to  be  considered  ;  but 
they  are  being  rigidly  tested  now,  and  some  of  them  will  not 
pass  that  test.  It  is  one  thing  to  put  a  job  on  a  mach  ne,  jiuU 
it  down,  and  set  up  for  another,  regardless  of  expense,  simply 
because  the  latter  job  must  be  out  of  the  factory  first  ;  but  it 
is  quite  another  thing  for  the  progress  man,  with  the  question 
of  (»st  ever  b:'fore  him,  to  plan  his  arrangements  in  such  a  way 
as  to  ])ermit  the  most  urgently  required  order  receiving  priority 
at  all  stage's,  and  without  exceeding  the  prescribed  cost. 

It  is  in  this  connection  that  the  val.ie  or  the  Progress  Dejjart- 
ment  to  the  Rate  Fixing  Department  becomes  apparent.  In 
the  factory  where  the  rate-fixing  is  in  the  hands  of  the  depart- 
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mental  {oionu'ii,  tlu'se  latter  will  often  take  risks  and  ineur 
extra  costs  in  order  to  meet  the  demands  of  the  progress  man  ; 
the  result  ]>?ing  that  figures  are  often  juggled  with,  and  an 
extra  biirden  throwai  a])on  the  costing  department.  Where 
there  is  an  official  Rate  Fixing  Department,  however,  this  is 
not  so  prevalent,  as  any  deviation  from  the  given  rate  must  be 
satisfactorily  explained. 

The  rate  fixer  is  responsible  for  fixing  the  time  in  which  a 
given  operation  shall  be  performed,  and  it  is  up  to  the  Progress 
Department  to  so  arrange  deliveries  as  to  ensure  that  no  rate- 
fixing  times  shall  bs  exceeded.  This,  of  course,  refers  only 
to  the  c(iiestion  of  delivery,  and  not  to  departmental  causes, 
which  frfim  time  to  time  have  an  adverse  effect  upon  the 
estimates  of  the  rate  fixer.  It  is  i\'ell  for  the  progress  man  to 
leave  no  loopholes,  otherwise  these  will  be  taken  advantage  of 
by  unscrupulous  foremen,  who  are  not  abive  crediting  "  de- 
livery "  with  excess  costs  which  have  in  reality  been  occasioned 
by  the  mismanagement  of  the  foreman  himself. 

The  efficient  handling  of  detail  by  the  Progress  Department 
is  the  surest  guarantee  that  the  times  as  given  by  the  Rate 
Fixing  Dejiartment  will  be  observed,  and  this  obviously  will 
simplify  considerably  the  work  of  the  Costing  Department. 
It  is  necescsary,  therefore,  for  the  Progress  Department  to  be 
in  jMssession  of  all  information  regarding  time  estimates,  as 
this  will  be  1 1  the  advantage  of  not  only  the  rate  fixer,  but  to 
the  Progress  De])artment  also,  inasmuch  as  it  will  be  a  valuable 
guide  in  planning  deliveries. 

The  demands  of  the  Progress  Department  upon  the  various 
productive  departments  are  a  great  aid  to  economical  pro- 
duction, for  to  meet  these  demands  it  is  often  necessary  to 
devise  quicker  methods  of  working,  resulting  in  a  lower  cost 
for  a  higher  output.     Thus  is  progressive  policy  maintained. 

The  troubles  of  the  Costing  Department  are  not  confined 
to  labour  costs,  for  the  question  of  material  must  also  be  taken 
into  consideration.  Here,  again,  in  the  unorganised  factory, 
excess  material  is  often  utilised  without  the  fact  b^^ing  recorded, 
and,  even  when  this  is  obtained  upon  a  foreman's  requisition, 
much  time  and  trouble  is  expended  before  the  costing  depart- 
ment can  obtain  anything  like  reliable  information. 

The  Progress  Department  handles  this  problem  in  a  sys- 
tematic and  business-like  manner.  At  the  outset,  the  precise 
amount  of  material  necessary  tor  any  given  component  is 
tabulated,  and  this  amount  is  issued  from  the  store  in  due 
course.  A  record  of  this  material  automatically  goes  to  the 
Costing  Department,  and,  should  the  job  go  through  without 
comment,  the  material  cost  is  posted  accordingl}'.  Should, 
however,  the  material  be  scrapjjed,  either  through  a  flaw  or 
through  the  fault  of  the  opierator,  this  fact  is  made  clear  upon 
an  inspector';;  report,  and  a  further  supply  of  material  is  issued. 
A  copy  of  the  insi^ector's  report,  together  with  particidars  of 
the  subicquent  issue  of  material,  is  sent  to  the  Cjsting  Depart- 
ment, and  the  information  derived  from  this  source  will  enable 
that  dejDartnient  to  apportion  the  costs  accurately. 

In  some  factories  a  certain  proportion  of  losses  occur  in  the 
various  departments,  and  to  replace  these,  of  course,  extra 
material  is  needed.  The  same  procedure  is  adopted  here  as  in 
the  case  of  scrapped  work,  the  extra  costs  on  this  count  being 
charged  against  the  foreman  of  the  department.  The  question 
of  work  sent  back  for  rectification  can  hi  handled  quite  easily 
by  the  Costing  Department,  as  the  inspector's  report  again 
gives  all  particulars,  and  unless  the  rectification  is  consequent 
upon  some  circumstance  beyond  the  control  of  the  operator, 
the  work  must  bj  done  on  the  original  order,  at  the  operator's 
expense. 

It  is  the  never-ceasing  vigilance  of  the  progress  man  that 
enables  the  Costing  Department  to  obtain  such  definite  and 
reliable  information  for  his  constant  association  with  the  detail 
at  every  stage,  and  the  systematic  methods  he  adopts,  pre- 
cludes any  possib'.litv  of  juggling.  He  works  strictly  in 
accordance  with  the  sj'stem  prevailing  in  the  factory,  and  for 
his  own  sake  he  must  take  every  precaution  to  ensure  the 
speedy  completion  of  any  part  in  which  he  is  interested.  His 
records  are  such  as  wiU  enable  him  to  gauge  the  whereabouts 
of  any  given  article  at  any  time,  and  under  such  conditions  it 


may  1)  ■  nifcirid  th:;!  anvthing  affecting  the  j)roductioii  of  the 
article  in  questii-n  must  speedily  receive  h's  attention. 

All  this  s.irely  shows  that  the  assistance  rendered  by  the 
Progress  Department  to  the  Costing  and  Rate  Fixing  Depart- 
ments is  considerable,  and  must  have  a  most  favourable  effect 
iHjon  the  efficiency  of  tbese  departments.  The  rate  fixer, 
having  estimated  the  time,  naturally  expects  th's  time  to  be 
adhered  to,  and  he  sees  no  reason  wh}  delivery  .should  upset 
his  estimate.  The  cost  keeper  has  the  right  to  expect  that  the 
information  at  his  disjiosal  can  bs  relied  u))on,  and  he  should 
not  be  called  uiwn  to  perambulate  the  factory  in  search  ot 
information  which  should  come  to  him  as  a  matter  of  course. 
The  co-o^jeration  of  the  Progress  Depaitment  should  obviate 
these  troubles. 


Correspondence. 

THREE-ELECTRODE  VACUUM  TUBES. 

TO  THE  EDITOR  OF  THE  ELECTRICIAN. 

Sir  :  It  is  interesting  to  observe  the  large  and  ever-growmg 
percentage  of  papers  published  in  the  electrical  journals  of 
to-day  which  deal  with  the  three -electrode  vacuum  tuba,  and 
its  multiform  applications.  It  is  almost  impossible  to  pick  up 
an  electrical  journal  to-day  wdthout  finding  some  such  article. 
Your  issue  of  September  19th  contains  digests  of  two  interest- 
ing Papers  by  Dr.  Eccles  and  Mr.  Jordan  read  before  the  recent 
meeting  of  the  British  Association. 

Apropos  of  the  Paper  entitled  "  A  Method  of  Using  Two 
'  Triode  '  Valves  in  Parallel  for  Generating  Oscillations,"  I 
should  like  to  point  out  that  the  symmetrical  arrangements  of 
two  audion  bulbs,  or  of  one  audion  bulb  embodying  one  fila- 
ment, two  separate  plates  and  two  separate  grids  as  therein 
shown  and  describad,  are  old,  as  inspection  of  the  following 
l^S.  patents  issued  to  me  will  show  : — 

1,221.035,  issued  April  3,  1917,  filed  April  9,  191.x 

1,311,264,  issued  .July  29,  1919,  filed  Septemb?r  i,  1915. 

1,314,253,  issued  August  26,  1919,  filed  October  12,  1916. 

All  of  these  patents  are  based  on  work  with  the  symmetrical 
double  bulb,  with  one  grid  connected  to  the  opiwsite  plate,  or 
with  two  simple  audions  with  their  elements  similarly  inter- 
mesh  connected,  which  I  b?gan  in  1914.  At  that  early  date  I 
found  that  the  inter-mesh  connection  of  double  plate  and  grid 
audion  have  greatly  enhanced  oscillating  efficiency. 

Regarding  the  ever-recurring  new  terminology,  I  had  sup- 
jwscd  that  the  lexicographers  of  the  General  Electric  Company 
had  practically  exhausted  the  field  for  audion  disguises,  and 
therefore  note  with  interest  that  Dr.  Eccles  has  b?en  able  to 
add  another  name  to  the  long  list  iVs  a  matter  of  fact,  I 
rather  like  the  word  "  Triode.  "  But  why  add  to  it  that 
ancient  misnomer  "  Valve  ?  " 

Certainly,  enough  is  now  recognised  regarding  the  desira- 
bility of  working  the  audion  on  the  straight  line  part  of  its 
iharacteristie,  to  remove  any  excuse  for  still  mis-styling  the 
oscillating  audion  and  amplifier  as  a  valve,  Fleming  or  other- 
wise.— I  am,  &c.. 

New  York,  Oct.  4.  Lee  de  Forest. 


The  Trinidad  Asphalt  Lakes.— The  Trinidad  pitch  or 
asphalt  lakes  have  long  hien  a  subject  oi  interest  from  the 
scientific  standpoint  on  account  of  the  opportunity  they 
present  for  studying  the  bshaviour  of  large  masses  of  plastic 
material.  The  "  Engineering  News  Record  "  describes  some 
sounding  tests  undertaken  on  the  lakes  with  rather  curious 
results.  Although  the  asphalt  appears  to  be  of  a  substantially 
uniform  character  down  to  a  depth  of  150  ft.,  the  slow  con- 
tinuous movement  of  the  material  makes  accurate  sounding 
very  difficult.  The  pressure  of  the  asphalt  causes  the  drills 
to  b.'nd,  and,  what  is  curious  to  observe,  the  direction  of 
motion  appears  to  reverse  at  a  certain  depth  balow  the  surface 
— a  phenomena  which  is  akin  to  the  circulatory  system  in  a 
vessel  of  biiling  water. 
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The  International  Electrotechnical  Commission. 


As  announced  in  our  last  issue,  tlie  liiternationul  Electro- 
technical  Commission  has  now  resumed  its  full  activities.  No 
meetings  were  held  during  the  war,  but  the  central  organ- 
isation har  been  maintained  intact.  Now  that  Peace  has 
come  again,  reconstruction  is  occupying  its  attention,  and  in 
order  to  make  quick  progress,  in  spite  of  the  difficulties  of 
transport,  it  was  decided  to  hold  a  meeting  in  London.  This 
'fleeting  was  opened  lust  Monday  at  the  Institution  of  Civil 
Engineers  by  Mr.  Maurice  Leblanc,  the  President  of  the  Com- 
mission, 18  countries  being  represented  by  some  52  delegates. 
SirR'C  rARnfJi  A7.EBROOK,  C.B..  in  welcoming  the  foreign  delegates 
on  behalf  of  the  Britisli  National  Committee  of  the  Commission,  of 
which  he  is  C  lairman.  regretted  tlie  fact  that  Mr.  A.  J.  Balfour,  who 
had  addres.sed  the  delegates  in 
1908,  was  most  unfortunately 
unable  to  be  ])i-esent  on  this 
occasion  :  he  had,  however. 
MTitten  expressing  the  keenest 
interest  in  the  work,  and  it  was 
Sir  Richard  Glazebrook's  hope 
that  he  might  yet  be  with  the 
delegates  before  the  close  of 
their  meetings.  Sir  Richard 
then  referred  to  tlie  pioneer 
work  in  electrical  standard- 
isation carried  out  by  the  Elec- 
trical Standards  Committee  of 
the  British  Association,  of  which 
for  man}'  years  he  had  acted 
as  Secretarj-.  Tnis  work  liad 
been  international  in  its  char- 
acter and  had  laid  the  founda- 
tion for  the  industrial  sujier- 
atructure  which  the  Commission 
was  now  endeavouring  to  com- 
plete. In  Great  Britain  the 
British  Engineering  Standards 
Association  was  responsible  for 
electrical  standardisation,  and 
overlapping  of  effort  was  en- 
tireh-  avoided  by  the  fact  that 
the  Sectional  Electrical  C  mi- 
mittee  of  the  As,soeiation  was, 
ipto  facto,  the  British  section 
of  the  International  Commis- 
sion. 

Mr.  Roger  Smit.i  (President 
elect  of  the  Institution  of  Elec- 
trical Engineers)  also  extended 
a  very  hearty  welcome  to  the 
foreign  delegates,  and  Mr.  A.  R. 
Everest,  on  belialf  of  the  British 
Electrical  and  Allied 'Manufac- 
turers' Association,  joined  with 

the  previous  speakers  in  offering  the   inilustrj'"s   cordial   greeting 
to    the    eminent    electrical    engineers  present. 

Mr.  M.\rRlCE  Leblasc.  the  President  of  the  Commission,  then 
-gave  an  interesting  address,  in  the  course  of  which  he  referred  to  the 
fact  that  the  Commission  owed  its  inception  to  the  Chamber  of 
Delegates  at  the  St.  I>oiiis  Congress  in  1!X)4,  at  which  (!ol.  R.  E. 
Crompton,  ('. B.,  had  initiated  the  movement.  He  mentioned  the 
fact  that  the  late  Lord  Kelvin  had  been  the  first  President.  He 
also  referred  to  the  losses  which  the  world  of  science  and  electro- 
technics  had  sustained  througli  the  passing  away  of  Dr.  Silvanus 
Tnompson,  F.R.S.,  Prof.^Eric  Ccrard,  of  B<lgium,  Mr.  W.  Duddell, 
F.R.S.,  Prof.  Jona,  of  Italy,  and  Mr.  \'on  Krogh,  of  Norway.  He 
also  spoke  of  the  great  problems  of  reconstruction  which  lay  before 
the  electrical  industry  of  the  world,  and  mentioned  the  surprise  it 
had  been  to  him  to  realise  how  quickly  his  beloved  count rj-,  France, 
had,  during  the  war,  Ijccome  a  national  workshop,  and  he  felt  sure 
that  they  would  be  able  to  turn  the  experience  they  had  gained 
through  the  manufacture  of  munitions  to  the  manufacture  of  the 
engineering  appliances  required  in  everj-day  life.  He  refened  to 
the  tremendous  sacrifices  which  had  been  made  by  the  .-Mlied  Nations 
to  obtain  this  great  liberty,  and  ho|H-d  that  in  the  future  those  who 
had  suffered  would,  in  some  projKjrtion  obtain  the  freedom  and 
better  conditions  for  which  they  had  fought.  He  wished  the  Com- 
mission every  success  in  the  work  which  lay  before  it,  the  mcst 


MR.  MAURICE  LEBLANC. 
President  of  the  I.E.C. 


imixjrtant  of  which  was  the  establishment  of  an  agreed  basis  for 
the  comparative  rating  of  electrical  machinery  and  apparatus. 

Mr.  C.  H.  WoRDlNGHAM.  C.B.E.,  Presiflent  of  the  Institution  of 
Electrical  Engineers,  replied  to  the  address  and  expiesscd  the 
pleasure  they  felt  at  having  as  their  President  an  honoraiy  member 
of  that  Institution.  He  remarked  that  while  the  Allied  Nations  had 
suffered  most  grievously  in  the  war,  the  neutral  nations,  a  number 
of  whom  were  represented  at  this  meeting,  had  also  suffered  verj- 
severely.  He  felt  sure  that  the  glorious  nation  of  which  the  Pre- 
sident was  the  honoured  representative,  would  be  misurpassed  in 
the  jjeriod  of  reconstruction  as  it  had  been  unsurpassed  in  the  war. 

Mr.  GuiDA  Semekza,  past  President  of  the  Italian  Association 
of  Electrical  Engineers,  and  one  of  the  founders  of  the  Commission, 
in  thanking  the  British  Committee  for  their  welcome,  expressed  on 
behalf  of  the  foreign  delegates 
the  pleasure  it  was  to  them  all 
to  be  present  at  this  meeting, 
and  take  part  in  what  he  felt 
was  of  immense  importance  to 
the  fviture  welfare  of  the  elec- 
trical industry  of  the  world. 

Dr.  C.  L.  Mailloux,  .Presi- 
dent of  the  United  States  Com- 
mittee, who  through  his  lin- 
guistic ability,  had  from  the 
very  inception  of  the  Commis- 
sion been  of  the  greatest  service 
to  the  movement,  acted  as  in- 
terpreter during  the  proceedings. 
At  the  close  of  the  meeting,  on 
behalf  of  the  American  delega- 
tion, he  suggested  that  the  next 
meeting  of  the  Commission 
should  be  held  in  the  United 
States  of  America,  where  he 
knew  the  delegates  would,  one 
and  all,  be  certain  of  receiving 
a  veiy  hearty  welcome. 

Mr.  Brylinski,  President  of 
the  French  Committee,  sup- 
ported Dr.  Mailloux"3  sugges- 
tion, and  it  is  probable  that  at 
the  .Plenary  Meeting,  which  is 
to  be  held  on  Wednesday  next, 
this  proposal  will  be  adopted. 

A  whole  day  is  to  be  taken 
up  in  the  consideration  of  ques- 
tions of  reconstruction.  In  ad- 
dition to  this,  a  special  Com- 
mittee on  the  rating  of  elec- 
trical machinery  is  meeting 
continuously  in  order  to  push 
forward  this  work,  which  is 
considered  of  the  highest  im- 
portance to  the  electrical  in- 
dustry, more  particularly  to  its  export  trade,  and  in  regard  to 
which  the  definite  proposals  of  the  Commission  are  eagerly  awaited. 
It  is  interesting  to  note  the  increasing  attention  which  is  being 
given  to  the  work  of  the  International  Electroteclmical  Commission 
by  the  manufacturers  of  the  world  who  are  now  cooperating  in 
the  preparation  of  standards  which  are  certain  to  be  of  immense 
utility  to  international  commerce. 

The  following  is  a  list  of  the  delegates  present  at  the  meeting  : — 

Australia    Mr.  G.  H.  Knibbs,  C.M.C. 

Bslgium     M.  E.  Gcvaort,  M.  le  Pruf.  A,  Halleu.x. 

Brazil      M.  M.  tie  Oliveira. 

(.'anada  Mr.  A.  P.  Trotter. 

Chili    Eng.  Com.  Don  Roman  Suarez,  Eng.  Lt.  Mguclcs. 

Denmark    Prof.  Absalon  Larsen. 

France    M.  E.  Brj'linski,  M.  Paul  Bouchcrotand  M.  David. 

Creat  Britain        Sir  Richard  Glazebrook,  C.B.,   Mr.  F.  M.  Chapman, 

Mr.  .1.  E.  Edgecombe,  Mr.  A.  R.  Everest.  Mr.  C. 

Bodgers.  Dr.  A.  Russell.  Cajjt.    H.  R.  Sankey, 

C.B..  R.E.,  Mr.  C.  P.  Sparks.  Capt.  J.  Slee,  R.N.. 

Sir  Wm.  Slingo.  Mr.  Roger  T.  Smith,   Mr.  A.  J. 

Stubbs,  Mr.  C.  H.  Wordingliam,  C.B.E. 

H.illand      M.  Barnct  Lyon.  M.  le  Dr.  de  Haas. 

India  Mr.  Muiriee  G.  Simpson. 

It.ily  Sii?nor  Guido  Scmenza,  Prof.  Mirelli. 

.Japan Mr.  Motosiike  Masuda,  Mr.  Motoo  UcliLsaka. 
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Mexico    Senor  Ing.  D.  Arturo  Pani. 

Norway Eng.  J.  C.  Hoist. 

Poland    M.  Czainomski. 

Portugal     Colonel  J.  Lucas,  Mr.  E.  S.  Lane. 

Switzerland   ...  Mr.  Huber-Stoekar,  Mr.  A.  de  MontmoUin. 

U.S.A Dr.  C.  O.  Mailloux,  Messrs.  Burke,  Hobart.  Chubb 

and  Kemble. 

The  following  members  of  the  British  National  Committee  were  also 
present :— Lt.-Col.  Robertson,  R.E.,  Mr.  J.  H.  Bowden,  Mr.  W.  McClel- 
land, Prof.  T.  Mather,  Mr.  W.  M.  Mordey,  Mr.  G.  Scott  Ram,  Mr.  W.  R. 
Rawlings  and  Mr.  P.  F.  Rowell. 


On  Tue.sday  the  delegates  were  entertained  to  dinner  by  the 
British  National  Committee,  the  Council  of  the  bistitution 
of  Electrical  Engineers  and  the  Council  of  the  British  Electrical 
and  Allied  Manufacturers'  Association.  The  chair  was  taken 
by  Sir  Richard  Glazebrook,  C.B.,  President  of  the  British 
National  Committee,  and  the  principal  guest  was  the  Right 
Hon.  A.  J.  Balfour. 

After  the  toast  of  "  The  King  "  had  been  honoured,  followed  by  that 
of  the  "  rulers  of  other  countries  "  represented  by  the  Commission,  Sir 
RiCH.iRD  Glazebrook  gave  a  brief  outline  of  the  work  which  the  Com- 
mission had  carried  out.  He  remarked  that  the  father  of  standardisation 
must  be  regarded  as  Sir.  John  Wolfe  Barry,  who  was  the  first  to  put  the 
subject  on.  a  satisfactory  basis.  This  work  was  laid  before  the  Congress 
at  St.  Louis  by  Col.  Crompton,  who  thus  started  the  present  LE.C.  At 
Turin  the  British  Government  first  gave  the  Commission  recognition, 
and  in  1913  important  work  was  carried  through  at  Berlin,  and  further' 
work  was  to  have  been  ratified  in  191.5  at  San  Francisco.  Owing  to  the 
war  this  programme  naturally  fell  through,  and  the  delegates  were  now 
faced  with  the  work  of  gathering  the  threads  together  once  more  so  as 
to  continue  their  activities.  Various  reports  had  been  prepared  which 
it  was  hoped  would  be  adopted,  but  in  his  opinion  the  really  great  work 
of  the  Commission  was  in  the  drawing  together  of  representatives  of  all 
countries  to  aid  in  the  common  progress.  It  was  ])crhaps  sometimes 
forgotten  that  only  general  principles  could  be  ado])ted  in  matters  of 
this  kind,  and  that  freedom  should  be  left  to  the  various  countries  to 
elaborate  details  as  befitted  best  each  indiviual  country  concerned.  Sir 
Richard  then  asked  Mr.  Balfour  to  be  so  good  as  to  express  a  welcome  to 
•the  delegates  as  he  had  done  once  before  in  1908. 

Mr.  A.  J.  B.\LF0UR  remarked  that  it  was  20  years  ago  when,  as  Prime 
Minister,  he  met  Sir  John  Wolfe  Barry,  to  discuss  the  question  of  stand- 
ardisation, and  this  was  the  beginning  of  any  support  of  this  great  and 
•useful  movement  on  the  part  of  the  British  Government.  He  had  been 
fortunate  enough  to  have  another  opportunity  of  meeting  those  inter- 
ested in  the  problem  in  1908.  Since  then  a  world  tragedy  had  been  upon 
"US,  but  their  meeting  this  week  was  a  most  successful  attempt  to  do 
something  lo  reknit  the  broken  threads  of  the  A-ssociation's  work. 
Standardisation  was  a  great  labour-saving  movement,  having  for  its 
object  the  elimination  of  waste  and  unnecessary  individuali.sm.  It  might 
b?  objected  that  standardisation  would  do  away  with  individual  origin- 
ality, on  the  development  of  which  progress  very  largely  depended. 
This  danger  must  be  guarded  against,  and  nothing  must  be  permitted 
to  prevent  the  progress  of  human  ideas.  If  this  danger  were  kept  in 
view,  then  standardisation  must  mean  an  immense  saving  of  unnecessary 
effort.  In  electricity  particularly  it  was  most  import-ant  not  to  hamper 
individual  ingenuity.  In  his  opinion  standardisation  had  a  great 
bearing  on  the  distribution  of  the  product  of  human  industry.  He 
expressed  the  fimi  conviction  that  the  distribution  of  what  was  annually 
produced — for  it  was  on  what  was  produced  annually  we  lived  from  day 
'to  day — was  nothing  compared  with  the  amount  there  was  to  distribute. 
If  the  products  of  the  industries  of  the  world  could  be  increa.sed  more 
would  be  obtained  by  making  human  industry  efficient,  than  by  in- 
dividualistic effort,  however  good,  if  undirected.  If  men  of  science 
could  increase  production  in  this  way  they  woidd  do  more  to  increase 
the  well  being  of  mankind  than  those  who  filled  the  newspapers  were 
usually  ready  to  admit.  In  his  opinion  this  was  the  great  panacea. 
The  work  done  by  societies  like  the  I.E.C,  unaccompanied  by  much 
public  attention,  would  do  much  more  for  mankind  than  many  other 
efforts  which  were  receiving  great  attention.  In  conclusion,  he  wished 
success  to  the  Commission  and  congratulated  them  heartily  on  what 
had  been  accomplished. 

Mr.  Maurice  Leblanc,  President  of  the  Commis.sion,  in  expressing 
his  thanks  fur  the  way  in  wliich  they  had  been  received,  felt  it  was  a  great 
honour  to  be  present  on  that  occasion.  He  remarked  that  Mr.  Balfour 
was  as  popular  in  France  as  in  England. 

Mr.  G.  Semenza  said  he  felt  so  much  at  home  that  it  was  difficult  to 
find  suitable  terms  in  which  to  express  their  thanks.  As  Chairman  of  the 
Italian  Committee,  and  as  one  of  the  oldest  members  of  the  Commission, 
he  referred  to  the  early  sccjitici^m  with  which  the  proposals  to  form  the 
Commission  had  been  met,  and  tlie  original  faith  in  which  Col.  Crompton 
felt  certain  that  good  results  would  be  realised. 

Remarks  w.?re  also  made  by  Mr.  E.  Bryhnski,  President  of  the 
French  Committee,  and  Mr.  Huber-Stockar,  President  of  the  Swiss 
f'ommittee.  The  latter  remarked  that  he  was  indeed  thankful  that  it 
was  possible  to  meet  once  again  under  normal  conditions.  During  the 
•war  it  had  been  difficult  to  express  opinions  without  the  fear  of  being 


misunderstood.  Now,  however,  there  need  be  no  longer  any  fear  of 
opposing  the  opinion  of  a  friend  if  that  appeared  the  proi)er  course  to  take. 

Col.  R.  E.  Crompton  remarked  that  the  object  of  such  meetings  as 
the  present  one  was  to  undo  the  great  shell  shock  of  Babel  and  to  bring 
the  nations  together  instead  of  having  them  separated.  War  would  be 
impossible  if  nations  were  on  sufficiently  intimate  terms,  and  thus  the 
remedy  was  very  simple,  namely,  all  round  friendship  and  each  man 
doing  his  best  for  all  concerned.  Standardisation  was  international 
camaraderie.  It  was  a  means  of  doing  service  to  others  and  was.  there- 
for,', of  the  greatest  importance. 

Dr.  C.  0.  Mailloux  (President  of  the  American  Committee),  who,  as 
usual,  had  a  very  busy  time  in  translating  the  various  speeches  for  the 
benefit  of  those  who  were  restricted  in  their  knowledge  of  English  and 
French,  expressed  great  appreciation  on  behalf  of  the  delegates  of  the 
way  in  which  they  had  been  received.  He  felt  that  Mr.  Balfour's  words 
were  inspiring,  as  they  had  been  in  1908,  and  as  they  were  also  in  1916, 
when  he  (Dr.  Mailloux)  was  privileged  to  be  a  member  of  the  Committee 
to  receive  the  Anglo-American  Commission,  of  which  Mr.  Balfour  was 
one  of  the  members. 

A  brief  response  by  Sir  Richard  Glazebrook  and  an  expression  of 
t'lanks  to  the  Chairman  by  Col.  Crompton  brought  the  proceedings  to 
a  close. 


Gattie  Transport  Scheme. 


At  the  sitting  of  the  Departmental  Committee  on  the  15th  inst.. 
Sir  Francis  Dent,  general  manager  of  the  South-Eastern  &  Chatham 
Railway  Company,  said  that  the  result  of  the  present  system,  as  it 
affected  the  London  &  North-Western  Railway,  was  that  normally 
90  per  cent,  of  the  wagons  for  London  from  that  line  arrived  in  London 
on  the  day  of  dispatch  or  the  day  after.  The  figures  to-day  were  very 
nearly  as  good  as  they  were  before  the  war.  Generally  speaking,  the 
greatest  cause  of  delay  in  railway  traffic  was  not  in  transit,  but  arose 
from  the  fact  that  the  railway  companies  could  not  get  rid  of  the  traffic 
quicklj'  enough  after  it  had  arrived.  The  New  Transport  Company's 
estimate  tor  road-cars  was  £1,600,000,  but  the  railway  companies' 
estimate  was  £7,000,000.  Over  14,000  motor-lorries  would  be  required 
and  a  large  London  private  carrier  estimated  27,000  motor-lorries.  He 
thought  the  estimate  of  30,000  containers  much  too  low.  The  calculation 
of  London  traffic  was  64.000  tons.  Although  the  container  would  be 
nominally  a  3-ton  container,  the  average  load  wo'ild  be  1^  tons.  On 
the  basis  of  Ij^  tons,  57,000  containers  would  be  required  to  deal  nith 
64,000  tons  of  traffic  in  London.  He  also  challenged  the  estimate  of 
£855,360  for  the  construction  of  tubes.  The  railway  companies'  estimate 
for  such  tubes,  including  service  lines,  was  £10,000,000.  The  total 
capital  required  would  be  £33,000,000. 

In  cross-examination,  the  witness  agreed  that  while  alteration  of  the 
law  relating  to  railways  would  be  desirable  in  some  directions,  he  thought 
it  would  be  unreasonable  to  alter  it,  because  it  would  alter  the  habits 
and  customs  of  traders.  The  British  railways  were  the  only  railway 
organisation  which  survived  the  war.  That  was  to  say  that  in  every 
other  country  engaged  in  the  war,  and  in  some  neutral  countries,  the 
administration  of  the  railways  had  to  be  entirely  altered  during  the  war. 

The  inquiry  was  adjourned  till  to-day,  (Fridaj'). 


State  Electricity. 


The  Home  Secretary  (Jlr.  E.  Shortt),  who  gave  an  address  on  "  Stat^ 
Electricity  "  at  a  meeting  of  the  Eighty  Club  last  week,  stated  that  elec- 
tricity was  required  in  this  country  more  than  any  other  power.  Elec- 
tricity was  wanted  for  the  development  of  agriculture,  and  in  all  the 
problems  of  industrial  competition  with  other  nations,  as  well  as  in  those 
of  transport  and  housing.  Very  few  people  who  were  engaged  in  indus- 
trial pursuits  really  thought  out  the  agricultural  question.  The  country 
must  be  made  self-supporting,  not  by  artificial  means  and  State  bounties 
or  by  means  of  tarifi's,  but  by  making  the  system  of  agriculture  more 
efficient  and  more  complete.  And  that  largely  depended  upon  the  cheap 
and  organised  production  of  electrical  power.  Complete  and  efficient 
transport  could  only  be  run  by  means  of  electricity,  and  the  housing  of 
working  men  in  decent  neighbourhoods  was  also  a  question  of  transport. 
One  of  the  great  objects  was  the  generating  of  power  for  a  smaller  con- 
sinuption  of  coal  than  at  present.  For  the  development  of  1  h.p.  per 
hour  at  present  7}  lb.  of  coal  was  required.  With  proper  organisation 
and  with  proper  use  of  all  the  scientific  knowledge  that  the  country 
possessed  it  ought  to  be  possible  to  generate  that  amount  of  energy  for 
something  like  21b.  The  water-power  of  this  country  could  be  used  to  a 
much  greater  extent,  and  the  fact  that  many  of  the  great  industrial 
nations  of  the  world  were  able  to  make  use  of  water-power,  and  so  to 
produce  more  cheaply  than  England  could  was  an  important  con- 
sideration in  the  question  of  future  competition.  The  Bill  at  present 
before  the  House  of  Commons  would  deal  with  the  whole  question  of 
electrical  development,  but  there  was  no  desire  whatever  to  take  away 
local  control,  enterprise  and  energy. 
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The   Working    of    Power   Stations  in    Parallel.' 


By    G.    KKECHT. 


If  powVr  stations  work  in  paiallol  and  are  joncd  l>y  conneotiiig 
cables  to  one  another  theiv  are.  jier.erally  sj)eak'ng.  differences  in 
loads  and  power  factors.  I^t  us  suppose  tliere  are  two  such  stations, 
of  which  A  generates  4.0(1(1  kw.  and  B  2.000  kw..  \\hile  the  load  on 
.4  is  2,W'^  kw.  and  on  B  4.0(I0  kw.  Then  the  connecting  caVile 
carries  2,000  kw.  ]^et  the  ])o\\  er  factor  in  the  net\\-ork  of  .4  be 
II-554  and  in  that  of  B  0-8!14.  Nothing  is  therefore  fixed  about  the 
power  fa<?tor  in  the  connecting  cable.  In  practical  work  the  d's- 
tribiition  of  the  load  between  two  stations  generally  depends  on  the 
capacity  and  efficiency  of  the  available  generators,  and  similar  con- 
siderations involving  the  availability  of  fuel,  the  convenience  of  the 
attendants,  the  peaks  of  the  load,  &c.  :  and  it  may  be  remarked  tliat 
questions  of  general  efficiency  aie  apt  to  give  way  to  convenience  in 
working.  But  these  things  are  not  the  immediate  point  under 
consideration.  A  vector  diagram  shows  tliat,  accorchng  to  the 
excitation,  there  are  various  ways  in  which  the  needs  of  .4  and  B 
can  be  met  :  but  the  different  methods  of  distributing  wattless 
current  are  not  all  equally  desirable.  It  may  be  sa'd  in  quite  general 
terms  that  the  phase  displacement  in  the  connecting  cable  decreases 
if  the  excitation  in  the  station  which  furnishes  the  excess  of  power 
is  decreased,  or  in  the  station  which  receives  the  power,  is 
increased.  The  one  station  can  improve  its  own  power  factor  at 
the  expense  of  the  other  station  by  weakening  its  excitation.  Q'liis 
can  be  done  by  either  station,  intentionally  or  unintentionally. 
The  one  station  may  run  with  a  poT\er  factor  of  unity  and  leave 
all  the  wattless  current  for  both  networks  to  be  supplied  by  the  other. 


Connecting  HS^^      ^<?7 
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When  two  stations  work  in  i)arallcl  under  contrac^t,  it  is  usual  to 
determine  the  wattless  current  and  to  make  agreements  with  respect 
to  it  beforehand.  Thus,  if  the  one  station  supplies  to  the  other  an 
excess  of  wattless  current  over  the  corresjonding  power  cunent  at 
an  agreed  ]Xiwer  factor-  -say  0-7 — it  is  compensated  accordingly 
at  a  rate  agreed  on.  This  plan  sounds  fair  and  seems  to  be  in  the 
general  interest.  It  is  impos.sible  to  detemiine  on  any  scientific  basis 
what  is  the  precise  value  of  a  wattless  kilowatt-hour  ;  the  compen- 
sation must  thus  be  lixed  on  some  arbitraiy  basis.  The  question, 
however,  arises  as  to  the  power  factor  which  can  be  taken  as  a  datum 
time.  It  has  been  suggested  that  it  should  be  taken  as  the  average 
power  factor  of  the  network  to  which  the  ]Sower  is  supplied  :  but  the 
author  proposes  to  investigate  the  matter,  holding  this  view  to  be 
wrong. 

\jet  us  consider  the  conditions  shown  in  Kig.  I.  Here  the  power 
stations  .4  and  B  have  capa<;ities  in,  and  iii^  in  power-kilowatts;  the 
respective  networks  absorb  h,  and  ri^  in  ]X)wer-kilowatt8  ;  the 
wattless  outputs  are  /,  and  f j,  and  the  apparent  outputs  are 

— ! — and       •-     in  kilovolt  ampens. 
cos  9,  cos  92 

The  connet;ting  cable  carries  wi,  — »,.  Over  the  whole  system  the 
totfil  -wattless  output  is  wi,  tan  >//,  :  Wj  t*'"  V'a-  How  ought  the 
wattless  output  to  be  divided  between  the  two  stations  ?  How,  in 
fact,  are  we  to  reduce  the  losses  in  the  two  stations  and  in  the  con- 
necting cable  to  a  minimum  '!  In  the  generators  the  following  losfes 
depend  on  the  power  factor  viz.,  the  lo.sses  in  excitation,  the  losses 
due  to  hysteresis  and  eddy  currents,  and  the  ohmic  losses  in  the 
armature.  So  long  as  the  machine  is  not  so  excited  that  the  current 
leads,  then  all  these  losses  increase  with  the  ( urrent  giv<n  out  by  the 
generator.     With  the  transformers  and  the  connecting  cable,  only 

*  Abstracted  from  the  "  Elektroteehnische  Zeitschrift,"  No.  12,  1910. 


ohmic  losses  are  to  be  con,siderrd.  The  ohmic  losses'are,  theltiore^ 
the  deciding  factor.  Let  «■,,  »•„  and  w..  be  the  ohmic  resistances  in 
the  station  .4,  in  the  connecting  cable  and  \\\  station  B.  Thin  the 
losses  are      X  1    ■-  -    '    ?"'> 

"'i('"i°-|'  "'i"  tan-  ■^■i)^u\,{m.^-^iii.r  tan-  \|/.,) 

-T-»'„((/--r(?i^"'i  tan  ^i)-) 
.\ii(l  it  can  be  shown  that,  if  these  losses  are  to  be  a  minimum, 

tan  v|,.=      ;  tan     .  = ; 

^'  jHj  -         in^ 

tan  >/,„  =  !_? ^ 

d  ' 
where  x,'  fl  and  y  are  the  ratios  of  the  respective  resistances  (o  the 
total  resistance  of  the  system.  The  connecting  cable  must,  thei(  fore, 
carrv'  a  wattless  output  of  pL— a?,  in  addition  to  the  poweroutjiut  d. 
The  wattless  output  of  the  two  stations  is'also  given  by  the  above 
equations.  This,  of  course,  solves  the  problem  theoretically  ;  it 
remains  to  consider  it  from  the  practical  standpoint. 


-3        -2       -1  0       +1       +2       -^3 

Watt/ess  Current  in  Connecting  Cab/e. 

The  coefficients  a,  p,  -,'  are  constants  which  can  becalculatfd  la  dei- 
known  conditions,  their  values  being  positive  and^kss  than  i  nity. 
If  the  two  power  stations  are  similar,  then  a  =  p,  and  both  aic  le.«s- 
than  0-5.  The  connecting  cable  generally  carries  a  fairly  heavy- 
current  in  relation  to  its  size,  so  y  's  usually  greater  thanTa.  If 
Y=2a,  and  a=(3,  then  a  and  [i  wiU  be  c<(ual  to  0-2.'5.  This  gives  a 
general  insight  into  the  piobable  magnitude  of  the  various  constants. 
The  above  equations  show  that  when  the  losses  are  a  min:mt;m  the 
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phase  displacement  in  the  connecting  cable  will'decrease  as  the  load 
along  it  increases  ;  it  will  also  depend  on  the  ratio  of  its  resistance 
to  the  other  resistances.  This  result  is  at  variance  with  the  ordinary 
view.  The  equations  also  show  that  a  loading  current  in  the  con- 
necting cable  will  be  an  advantage  if  pL  is  greater  than  a/,.  This 
■ease  may  often  arise.  A  consideration  of  the  particular  case  men- 
tioned in  the  first  paragraphs  of  this  article  may,  perhaps,  further 
■explain  the  matter.  Let  us  suppose  the  watt-currents  to  be  n^=2, 
?7ij=4,  Jio=4,  TO2=2  ;  the  wattless  currents  ^i  =  3,  U='2  ;  the 
resistances  ««i  =  l,  ^0  =  1,  and  m'„  =  2.  Then  the  following  table 
•gives  the  ohmic  losses  arranged  according  to  the  wattless  currents 
carried  by  tlie  connecting  cable,  with  a  power  factor  0-554  in  net- 
•work  .-1  and  0-894  in  network  B. 

The  "minimum  ohmic  losses  are  40-75,  as  shown  in  the  last  line  but 
three  of  the  table  ;  the  power  factor  in  station  ,4  is  0-824,  in  station 
B  0-664,  and  in  the  connecting  cable  0-992,  with  a  leading  current 
in  the  connecting  cable.  This  is  shown  graphically  in  the  vector 
diagram  in  Fig.  1.  The  case  is  also  shown  in  the  cur\'es  of  Fig  2. 
Under  other  conditions  of  load,  naturally  there  would  be  a  different 
solution.  With  a  set  of  conditions  in  which  the  loads  were  constantly 
changing,  exact  results  in  attempting  to  reach  the  minimum  losses 


would,  of  course,  be  im]x>ssible  ;  but  a  good  deal  would  be  known 
from  experience.  Jf  an  attempt  were  made  to  keep  the  power 
factor  in  the  connecting  cable  equal  to  the  mean  of  the  jxjwer  factors 
in  the  two  networks,  then  the  total  ohmic  losses  wcidd  be  55,  which 
is  35  per  cent,  above  the  minimum.  If  the  power  factor  in  the 
connecting  cable  were  made  equal  to  that  in  the  network  to  which 
power  is  transferred  (which  is  the  view  held  by  some  authorities), 
thsn  the  losses  would  be  47,  which  is  15  per  cent,  above  the  minimum. 
Practically  it  is  advisable  to  keep  the  average  wattless  output  in  the 
neighbourhood  of  the  average  value  of  ^l.,  —  'xl,  ;  small  differences 
in  the  exactitude  of  the  balance  have  little  effect  on  the  result. 

The  author  adds  a  note  as  to  methods  by  which  two  power  stations, 
supplying  power  to  one  another  under  contract,  may  adjust  their 
accounts  by  a  comparison  of  readings  on  sine  meters  and  wattmeters. 
This  would  have  to  be  done  by  reckoning  the  number  of  wattless 
kilowatt-hours  which  the  one  had  supplied  to  the  other,  and  an 
instance  is  given  of  the  way  in  which  these  adjustments  could  be 
made.  The  working  of  power  stations  in  parallel  has  been  much 
developed  in  late  years,  and  is  likely  to  be  further  extended.  And 
in  this  case  the  question  as  to  the  most  suitable  division  of  the 
wattless  current  is  likely  to  become  a  matter  of  importance. 


Should  Wa^es  Be  Reduced  ?' 


By    E.   J.    P.    BENN. 


A^broad  suney  of  the'present  industrial  and  commercial  position 
'does  not  appear  at  first  sight  to  justify  optimism.  Stagnation, 
hesitancy,  uncertainty,  inaction  are  the  leading  characteristics  of 
the  industrial  world  at  the  moment.  Prices  are  outrageous.  On 
the  one  hand  there  are  a  million  people  out  of  work,  and  on  the  other 
■employers  who  complain  of  the  difficulty  of  getting  labour.  No  long 
contracts  are  being  made,  and  this  is,  jierhaps,  the  most  striking 
difference  between  the  industrial  world  of  191'4  and  that  of  to-day, 
as  industry  depends  to  a  larger  extent  than  is  generally  known  upon 
forward  contracts.  Different  jjeople  place  the  blame  for  this  in 
different  quarters  ;  some  talk  of  labour  unrest,  others  complain  of 
proHteers,  others  again  put  the  major  blame  upon  the  new  scheme 
of  (iovernment  control,  which  has  paralysed  industrial  activity. 
More  important  than  any  of  these  is,  however,  the  attitude  of  mind 
into  \\hich  we  have  allowed  ourselves  to  sink.  The  mdividual  is 
most  to  blame  for  the  absence  of  that  fresh  start  of  industrial  activity. 
There  is  in  all  quarters  a  feeling  of  grievance  about,  and  so  long  as 
this  exists  we  shall  not  be  in  a  jiosition  to  put  forward  our  best  in 
industry  or  in  any  other  walk  of  life.  We  seem  to  have  lost  that  will 
to  work  which  is  essential  to  the  birth  and  maintenance  of  the  new 
world.  It  i.s  necessary  to  bear  thes  considerations  in  mind  in 
approaching  the  problem  of  wages,  because  wages  and  work  and 
service  are  things  which  bear  a  very  definite  relation  one  to  another. 

The  theorj'  now  is  that  the  cost  of  living  will  go  down.  Labour, 
therefore,  feels  the  need  to  start  out  on  a  new  agitation,  either  to 
standardise  wages  at  their  present  money  level,  or  to  go  one  better 
and  push  them  still  higher  \\'hile  there  is  yet  a  chance.  Labour  is 
also  well  aware  that  there  are  amongst  us  a  good  many  short-sighted, 
old-fashioned  people  who  are  secretly  hoping  that  wages  will  go 
down,  and  who  will  miss  no  opjxirtunity  to  bring  that  result  about. 
There  is  certainly  sufficient  proof  of  the  existence  of  such  a  party 
in  the  recent  negotiations  with  respect  to  railway  wages.  Those 
peo])le  who  imagine  that  wages  are  going  down  as  the  cost  of  living 
goes  dnwii  overlook  the  fact  that  the  cost  of  living  will  not  go  down 
until  Labour  makes  up  its  mind  to  tackle  the  problem  of  production, 
and  Labour  is  unlikely  to  tackle  that  problem  seriously  if  its  only 
reward  is  going  to  be  a  reduction  in  the  rate  of  wages.  The  only 
salvation  for  Labour  and  for  the  rest  of  us  is  now  recognised  to  lie 
in  higher  production,  and  it  would  be  a  thousand  pities  if  the  awaken- 
ing interest  of  Labour  in  the  problem  of  production  was  dampened 
down  at  the  start  by  the  fear  of  vanishing  wages.  There  are  four 
elements  in  industrial  success  which  are  inseparable  from  one  another, 
and  \\  hich  alone  can  give  us  success.  Tliese  four  elements  are  high 
M"ages,  high  production,  high  profits  and  low  prices.  One  of  the  most 
dangerous  and  widely  held  of  the  many  fallacies  which  are  floating 
aroiuul  at  the  moment  is  the  idea  that  limitation  of  output  or  low 
production  is  a  preventive  for  unemployment  and  makes  work  for 
others. 

Take  some  common  manufactured  article,  say  a  chair,  and  suppose 
that  it  is  marketed  at  the  moment  at  a  price  of  £3.  Further,  assume 
that  tliis  £3  is  made  up  as  follows  :  Materials,  £1  ;  rent,  rates,  taxes, 
machinery,  carriage,  selling  costs,  and  all  the  other  charges  of  a 
factory,  including  profit,  £1  ;    labour,  £1— total  £3.     The  chair  is 

*  Fiom  a  lecture  delivered  before  the  Industrial  League  and  Council. 


made  under  trade  imion  rules,  with  labour  going  slow,  limiting 
output.  Imagine  that  this  workman  proceeds  to  do  a  full  hour's 
work  in  an  hour,  with  the  result  that  his  output  is  doubled.  The 
doubling  of  output  would  mean  that  twice  the  material  would  be 
used — cost  £2  ;  but  rent  and  all  the  other  charges  named  w«uld 
remain  stationery ;  and  for  the  moment  it  is  assumed  that  wages 
would  remain  at  £1.  Two  chairs  are  therefore  produced  for  £4. 
Kow,  there  are  five  times  as  many  people  able  and  wOling  to  buy 
a  chair  at  £2  as  there  are  at  £3,  so  that  by  doubling  his  output, 
instead  of  causing  unemployment  the  labourer  actually  makes  work 
for  2.V  men  where  there  was  previously  work  only  for  one.  Coming 
back  to  my  main  argument,  1  am  of  opinion  that  under  no  ordinary 
circumstances  should  any  wage  be  lowered,  whatever  may  be  the 
cost  of  living. 

If  a  job  will  not  stand  a  decent  wage  then  that  job  should  not  be 
done.  For  instance,  a  very  large  percentage  of  work  done  on  our 
railways  never  ought  to  be  done  at  all.  Why  is  it  that  American 
railways  are,  in  some  respects,  so  much  in  advance  of  our  own  ?  The 
answer  is  to  be  found  in  tlie  wages  conditions  here  and  thei-e.  America 
has  never  had  low  wages,  and  is,  therefore,  driven  to  adopt  everj- 
labour-saving  and  mechanical  device  that  human  brain  can  conceive. 
There  is  no  more  powerful  hindrance  to   progress  than  low  wages. 

Suppose  it  were  jMssible  to  secure  the  whole-hearted  co-operation 
of  the  complete  industrial  ai-my  on  the  question  of  production.  There 
are  ten  millions  of  us  in  these  islands  w ho  have  to  work  for  a  living, 
ten  millions  of  us,  consciously  or  unconsciously,  ojjerating  on  the 
ca'canny  principle.  It  is  almost  impossible  to  conceive  the  power 
that  would  come  to  us  if  we  could  reverse  our  point  of  view,  could 
suddenly  be  made  anxious  to  see  how  much  we  could  do.  It  would 
not  then  be  necessary  to  talk  of  capturing  foreign  markets,  espe- 
cially at  this  juncture.  Foreign  markets  would  be  throwing  both 
arms  around  us,  in  order  to  secure  some  of  our  products.  We  could 
not  only  save  this  countn-  :  in  the  course  of  a  few  brief  months  we 
could  confer  an  untold  and  much  needed  benefit  upon  the  whole  of 
humanity.  Tliis  is,  indeed,  an  ideal  to  keep  before  us,  an  ideal 
which  in  its  entirety  is  no  doubt  unattainable,  but  it  is,  perhaps, 
worth  stating  in  the  endeavour  to  get  the  people  thinldng  along  the 
right  line. 

We  must  engender  the  spirit  of  progi-ess  and  enterprise  in  tiie 
minds  of  the  workers,  and  if  that  can  be  done  the  future  is  assured. 
It  is  a  good  deal  harder  to  slack  at  a  job  than  to  do  it  w  ith  a  will  and 
with  an  interest.  When  a  man  does  twenty  miniites"  work  in  an  hour, 
he  wastes  forty  minutes,  not  only  of  his  own  but  of  everybody 
else's  time,  and  forty  minutes  of  all  the  overhead  charges  associated 
with  his  business.  If  that  man  is  getting  a  shilling  an  hour  it  would 
be  better  to  pay  him  Is.  6d.  for  twenty  minutes"  work  and  send  him 
home  to  make  room  for  others  to  come  and  work  during  the  other 
forty  minutes.  The  lii'st  need  is  to  make  the  mind  of  Labour  ea.sy 
on  this  matter  of  wages,  and  there  shoukl  be  an  honourable  luider- 
standing  among  employers  that  a  wage,  once  given,  is  never  with- 
drawn. From  that  simple  undcretanding  would  arise  more  caution 
on  both  sides  m  askmg  and  givuig  further  inci-eases,  and  the  first 
effect  of  such  an  underatanding  woidd  be  a  cessation  of  these  con- 
stantly recurring  demands  which  are  the  chief  difficulty  in  making 
long-term  contracts. 
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Tram-way  >Vorkers'  Wages. 


The  recent  awards  of  the  Intoiim  Court  of  Arbitration,  increasing  the 
wages  of  employees  of  all  tramway,  light  railway  and  omnibus  under- 
takings, has  increased  the  difficulties  of  a  situation  which  was  already 
far  from  easy.  In  an  official  statement  on  the  award  by  the  Municipal 
Tramways  Association  it  is  pointed  out  that "  every  transportation  under- 
taking, whether  municipal,  company  or  privately  owned,  now  tinds  itself 
faced  with  immense  arrears  of  work,  both  for  renewal  and  reconstruction, 
which  must  be  immediately  undertaken  if  its  system  is  to  continue  to  be 
efficiently  used  for  public  traftic.  Not  only  has  this  work  accumulated 
in  the  years  of  the  war,  but  now  the  cost  of  this  work  has  advanced  to 
twice  or  even  three  times  the  pre-war  cost.  As  a  consequence,  tlie 
financial  provision  for  it,  in  the  shape  of  reserve  funds  established  on  a 
pre-war  basis,  is  now  wholly  iAadequate  for  its  execution.  Whilst  during 
the  war  difficulties  of  providing  urban  transportation  have  increased,  the 
public  urgency  of  the  transportation  services  has  grown  in  a  much  greater 
degree.  There  has  never  been  a  time  within  municipal  experience  when 
every  important  urban  community  more  manifestly  stood  in  need  of 
adequate  facilities  of  transit,  within  its  central  districts  and  between  the 
latter  and  its  suburbs.  The  solution  of  the  housing  problem  in  every 
great  city  pre-eminently  depends  on  the  provision  of  new  urban  railways, 
further  tramway  extensions  or  additional  omnibus  routes.  Locomotion 
is  essentially  a  key  industry,  on  the  efficiency  of  which  the  progress  of 
modem  commercial  life  and  health  and  convenient  housing  is  contingent. 
It  is  a  public  u  tility,  without  which  industrj'  cannot  commence  or  continue 
on  any  large  scale.  Xo  industry,  no  matter  in  whose  hands  it  is,  whether 
a  company,  a  municipality  or  a  private  person,  can  possibly  provide 
efficient  services  or  extend  its  operations  or  develop  its  activities  when 
placed  in  such  a  position  of  financial  embarrassment  as  that  in  which  the 
urban  transportation  now  stands.  The  cost  of  extensions  or  improve- 
ments is  exaggerated  by  the  poor  credit  which  the  undertakings  afford, 
reflected  in  the  high  rates  of  interest  payable,  or  in  the  discounts  under 
which  the  needful  money  must  be  raised. 

"The  present  award  will  (it  is  stated)  add  close  on  a  million  sterling  to 
the  annual  wages  bill  for  the  industr}'.  The  employees  were  previously 
receiving  30s.  per  week  in  war  bonus.  In  March  last  the  working  hours 
were  reduced  to  48  a  week,  at  a  further  heavy  financial  cost.  This  raises 
the  cost  of  transportation  wages  to  a  level  which  it  is  hard  indeed  to 
justify,  either  having  regard  to  the  financial  ability  of  the  undertakers 
or  to  the  general  level  of  wages  in  other  industries.  The  effect  on  the 
transportation  industry,  crippled  by  the  financial  aftermath  of  the  war, 
of  this  last  advance  is  of  the  utmost  gravity.  On  the  pre.sent  basis  the 
revenue,  which  depends,  of  course,  on  the  present  standard  of  fares,  few- 
undertakers,  if  any.  whether  municipal  or  privately  owned,  can  carry  on 
if  they  are  to  maintain  their  undertakings  in  a  sound  financial  state. 
Immense  increase  of  fares  will  be  necessary  up  to  the  statutory  maximum, 
where  the  fares  arc  not  fully  up  to  the  legal  powers  at  the  present  time, 
and  in  very  many  instances  higher  charging  powers  must  be  conferred 
upon  the  undertakers.  The  result  will  be  that  the  price  of  transportation 
must  rise  with  the  rise  in  the  cost  of  labour  and  materials  represented 
in  its  services,  just  as  much  as  the  prices  of  other  commodities  have  risen 
for  the  same  reasons.  The  fact  that  the  price  of  transportation  is 
governed  by  statute  mu.st  not  prevent  an  equitable  adjustment  in  the 
rates  of  charge  allowed.  But  even  increase  of  fares  will  not  prevent  some 
of  the  weaker  transportations  from  having  to  cut  their  losses  and  go  out 
of  business.  Municipal  undertakings  can  have  recourse  to  the  local  rates, 
but  it  is  hardly  likely  that  the  local  ratcjiayers  will  allow"  a  subsidy  to  be 
drawn  from  the  whole  community,  through  the  rates,  in  favour  of,  anumg 
other  things,  an  advance  in  wages  to  trans])ortation  employees  until  fares 
have  been  raised  to  their  utmost  practicable  limit.  The  existing  rates  of 
fares,  so  far  as  limited  by  Acts  of  Parliament,  were  fixed  many  years 
before  the  war,  when  much  less  costly  conditions  prevailed  in  regard  to 
construction,  maintenance,  renewals  and  working.  As  against  the 
present  much-increased  cost  of  operation  and  the  great  expense  to-day 
of  renewals  and  reconstructions,  they  are  totally  inadequate.  This  has 
been  recognised  by  I'arliament,  and  in  the  Statutory  Undertakings 
(Temporary  Increase  of  Charges)  Act,  1918,  in  which  provision  is  made 
for  the  authorisation  of  increased  charges.  This  can,  however,  only  be 
done  within  narrow  limits  and  for  a  temi)Orary  period.  That  Act  does 
not  meet  the  case  of  transportation  undertakings  now  the  war  is  past, 
and  new  conditions  arc  relatively  permanent,  any  more  than  it  met 
the  case  of  the  dock  authorities,  who  had  to  obtain  in  each  individual 
case  special  power  from  Parliament  earlier  in  the  year  to  rai.se  their 
charges.  Therefore,  the  i)roblem  before  transportatiim  undertakers 
and  before  the  Government  must  be  to  recognise  and  reconstruct  the 
linancial  basis  of  the  industry  to  meet  the  new  economic  level  of  costs 
and  charges.  The  immediate  need  is  to  lift  the  basis  of  fares  to  this 
new  economic  level.  This  is  essential  if  the  country  is  to  be  assured 
efficient  urban  transportation,  and  the  rce<'nt  wages  award  has  made 
this  necessity  a  matter  of  extreme  urgency  for  transport  undertakers." 


The  award  will  involve  an  extra  expenditure  of  £47,(100  in  the  current 
financial  year  and  £94,000  a  year  subsequently  for  the  tramways  depart- 
ment of  the  London  County  Council.  At  Manchester  the  increased  charge 
is  put  at  i;40,0<X)  a  vear,  at  Liverpool  £:)0.00(».  at  Slicfiielil  £2(1,000,  at 
Birmingham  it  is  fi!.">,000,  at  Piliiiburgh  £10.000.  at  Salford  £11.000, 
at  Oldham  £4,000,  at  Burnley  £4,000,  at  Blackpool  £:t.l.">0.  at  Itoclulale 
£.3,(K)0,  at  Ash  ton -under- Li,Tie  £1,000  and  at  Darwen  £HfK).  Otiier 
municipal  and  company-owned  undertakings  are  affected  in  a  similar 
way. 


Electrical  Contractors'  Association. 
Peace  Dinner. 

This  function,  the  first  of  a  social  nature  held  under  the  auspices  of 
this  Association  since  1914,  took  place  at  the  Imperial  Restaurant, 
Regent -street,  W.,  on  Wednesday,  October  15th.  In  furtherance  of  the 
desire  of  the  Association  to  foster  mutual  interest  and  co-operation  with 
allied  associations,  several  guests  were  present,  amongst  whom  were 
Mr.  C.  H.  Wordingham  (President  of  the  I.E.E.),  Mr.  Roger  T.  Smith, 
and  Mr.  P.  F.  Rowell  (I.E.E.),  Mr.  Cramb  (I.M.E.A.),  Mr.  J.  W.  Beau- 
chamj)  (K.I).A.).  Mr.  h.  B.  Atkinson  (C.M.A.),  Mr.  A.  C.  Cramb  (Crovibm  ). 
.Mr.  A.  1*.  Trotter.  Mr.  J.  ,'^.  Highfield,  Mr.  H.  G.  Purcha.se,  M.P.,  Mr.  T. 
Roles  (Bradford),  and  Mr.  Leon  Gaster  (Ilium.  Eng.  Soc.) ;  Mr.  I). 
N.  Dunlop  (B.E.M.A.)  was  unfortunately  unable  to  attend.  Whal- 
ever  troubles  may  be  pressing  on  electrical  contractors  in  these  tunes, 
it  was  quite  evident  that  those  gathered  together  on  this  occaijion 
could  put  care  aside  for  a  few  hours  to  indulge  in  social  intercourse. 
After  the  President  had  proposed  "  The  King,"  Mr.  Wansborougli 
proposed  the  toast  of  the  "Electrical  Contractors'  Association." 
referring  to  the  growth  and  development  in  the  size  and  power  of  the 
Association  since  it  was  e  stablished  some  16  years  ago.  Latterly  great 
strides  had  been  made  in  promoting  a  better  feeling  between  contractors, 
and  the  growth  of  a  desire  to  be  of  mutual  assistance  to  each  other,  to 
allied  associations  and  to  the  industry  as  a  whole. 

Mr.  R.  Tweedy  Smith  responded  on  behalf  of  the  Association,  and 
stated  that  out  of  the  original  Association  three  associations  had  come 
into  being — the  E.C.A.,  which  was  the  body  ;  the  N.E.C.T.A.,  which 
represented  the  spirit ;  and  the  N.E.F.A.,  the  soul.  The  first  tended  tO' 
remove  trade  jealousy  and  promote  a  co-operative  spirit ;  the  second 
safeguarded  the  economic  side  of  the  contracting  industry  ;  and  the  third 
aimed  at  promoting  a  better  understanding  between  employers  and 
employees. 

Mr.  Ckoss  proposed  the  toast  of  the  "  Allied  Associations,"  touching 
on  the  need  for  co-operation  between  all  associations  which  were  working 
for  the  good  of  the  electrical  industry.  He  expressed,  midst  applause, 
the  Association's  approval  of  the  work  that  had  been  done  by  Mr.  C.  H. 
Wordingham  during  his  term  of  office  as  President  of  the  I.E.E.  He 
recommended  all  contractors  to  join  the  I.E.E.,  the  senior  institution  of 
the  electrical  industry.  He  also  advocated  that  contractors  should  study 
the  proceedings  of  the  Illuminating  Engineering  Society.  Greater  co- 
operation was  required  between  eontractois  and  supplyauthorities.  The 
latter  acted  as  the  sa'esmenfor  the  product  of  the  former,  and  is  deserving 
of  all  possible  help  and  assistance.  He  hoped  the  B.E.M.A.  would  influence 
manufacturers  to  give  contractors  a  fair  deal,  then  the  contractor  could 
lielj)  the  B.E.M.A.  to  overcome  the  effects  of  foreign  competition.  The 
( 'able  Manufacturers'  Association  were  to  be  congratulated  on  the  effort 
they  had  made  to  maintain  a  high  standard  of  quality.  A  cable  was 
urgently  needed  which  would  fulfil  the  I.E.E.  rules  and  which  could  be 
sold  at  a  competitive  price.  They  were  pleased  to  welcome  the  E.D.A 
as  the  "  baby  "  association  of  the  industry,  and  looked  for  great  things 
from  this  the  youngest  child. 

Mr.  Roger  T.  Smith,  in  reply,  said  that  Peace  had  been  signed  and 
ratified,  and  the  country  was  in  the  position  of  a  man  who  had  under- 
gone a  very  serious  operation  and  exi)ected  a  quick  recovery  without 
allowing  due  time  for  convalescence.  He  wished  he  could  give  a  lead 
to  the  industry  which  would  help  to  the  solution  of  the  many  troubles 
of  to-day.  He  felt  that  a  spirit  of  sportmanship  was  one  which  would 
help  toward  the  betterment  of  industrial  affairs.  Sportsmanshi];  helped 
this  country  through  the  war,  through  the  railway  strike,  and  he  believed 
that  this  country  could  count  nn  tin-  :issis(ance  of  a  spirit  of  sportsman- 
ship from  the  majority  of  the  waiir  ijriu  is. 

Mr.  .J.  W.  Be.^uchamp  also  rcpliid,  and  expressed  his  appreciation 
of  the  sjiirit  of  co-operation  which  the  E.C.A.  had  developed.  He 
strongly  realised  that  the  supply  men  make  "  juice  "  and  contractors 
find  the  "  outlets."  He  was  in  favour  of  supporting  the  contractor, 
and  had  not  been  suddenly  converted  to  this  view.  After  experience  as 
a  sujiply  engineer,  both  with  and  without  a  trading  dei)arlment,  he  had 
come  to  the  conclusion  that  whilst  a  trading  department  greatly  hel])ed 
at  the  start,  the  day  was  rapidly  passing  when  it  could  b((  said  that  the 
contractors  in  a  district  could  not  give  the  support  and  assistance  needed 
in  finding  consumers.  Contractors  had  become  more  firmly  established 
and  were  better  able  to  employ  skilled  assistance  than  previously. 
Mutual  unity  must  exist  between  supply  authority,  manufacturer  and 
contractor.  On  that  unity  the  consumer  depends,  and  all  depend  in  turn 
upon  the  consumer. 

The  "  Electrical  Trades'  Benevolent  Institution  "  was  toasted  by  Mr. 
H.  J.  Cash,  who  apjjealed  to  the  members  to  su])port  him  as  president 
of  the  forthcoming  festival.  The  Institution  afforded  the  best  possibki 
means  for  em])loyees  to  provide  against  a  future  r;uiiy  day,  and  no  one 
was  in  a  position  under  existing  conditions  to  foretell  whether  misfortuiiu 
would  come  his  way  or  not.  Therefore  all  should  ijrcj)arc  themselves 
in  case  of  adversity. 

Mr.  F.  B.  O.  Hawes,  secretary  of  the  Electrical  Trades  Benevolent 
Institution,  in  reply,  explained  the  objects  of  the  Institution  and  the 
benefits  which  accrued  to  subscribers. 

The  toasts  were  inter8])ersed  with  enjoyable  musical  items,  and  at  the 
conclusion  of  the  evening  one  felt  that  it  was  good  once  again  to  be  able 
to  resume  the  social  functions  hitherto  not  held  due  to  war  conditions. 

There  can  further  be  no  doubt  that  the  pleasurable  evening  spent, 
and  the  high  character  of  the  entertainment  provided,  will  help  to 
further  those  aims  of  the  Association  which,  as  we  mentioned  above, 
was  one  of  the  objects  of  the  gathering. 
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The  Glasgow  Housing  Exhibition. 

Like  all  municipal  undertakings  at  Glasgow,  the  Housing  and  Health 
Exhibition,  which  was  promoted  by  the  Corporation,  shows  evidence 
o£  progressive  enterprise  and  good  organisation.  In  fact  it  has  proved 
the  most  popular  and  most  successful  industrial  exhibition  ever  held  in 
(Jlasgow.  There  is  no  doubt  that  the  housing  question  is  one  of  the  most 
important  social  and  economic  problems  of  the  day.  In  the  i)ast. 
architects  and  builders  have  been  far  too  conservative,  and  the  designs 
of  dwellings  have  shown  a  striking  lack  of  originality.  Realising  this 
fact,  and  that  economy  of  cost,  combined  with  the  maximum  of  space  and 
comfort,  was  the  ideal  to  be  aimed  at,  the  Glasgow  Corporation,  which 
Jiroposes  to  build  several  thousand  houses,  conceived  the  happy  idea  of 
holding  a  housing  exhibition  in  order  to  give  its  citizens  an  opportunity 
<i£  viewing  modem,  up-to-date  methods  of  building  and  furnishing  houses. 
&c.  There  are  a  number  of  interesting  electrical  exhibits  on  view,  and 
one  of  the  best  stands  is  that  of  the  Coi^poration  electricity  department. 
.\  great  variety  of  electric  light  fittings,  motois,  cooking  and  heating 
apparatus  and  domestic  and  labour-saving  appliances  are  on  view. 
Among  the  exhibitors  are  the  following  :  The  Electric  Suction  Cleaner 
Company  (for  whom  Messrs.  Schole.v  &  Company  are  Glasgow  agents)  show 
the  Premier  electric  suction  cleaner  and  the  Kutmore  electric  drills  ; 
the  Hoover  Suction  Sweeping  Company  an  electric  suction  sweeper  : 
Messrs.  Wm.  McGeoch  &  Company  the  Elliot  electric  woodworker  and  a 
variety  of  electric  domestic  and  laundry  irons,  electric  fires,  soldering 
irons,  cookers,  electric  fittings,  fans,  lamps,  vacuum  cleaners  and  other 
household  appliances;  Electric  Api)liances  Coni]iany  the  Imperial 
electric  ^■acuum  cleaner  :  Doby  Machine  Mfg.  Comjiany  electric  vacuum 
sweepers  :  Falkirk  Iron  Company  the  "  Falco  "  electric  fires  and  cookers  : 
Glasgow  Corporation  electricity  department  vacuum  cleaners,  clothes 
washing  and  ironing  machines,  laundrj-  irons,  sewing  machine  motors, 
electric  cookers  and  fires,  dining-room  specialities,  &c.  ;  Malcolm  and 
Allan  electric  irons,  fans,  heaters,  vacuum  cleaners.  "  Klydo  "  signs,  &c.  ; 
('.  E.  Black  &  Company  the  "  Thor "  washing  machine;  Pinchin. 
Johnson  &  Company  paints  and  vaiTilshes  ;  Carron  Company  a  variety 
of  electric  cooking  and  heating  stoves  and  labour-saving  devices  ,  Gem 
Labour-Saving  Device  Company,  vacuum  cleaners.  &c.  ;  Falk.  Stadel- 
mann  &  Company,  electric  lighting  fixtures,  electric  lamps,  &c.  ;  Western 
Electric  Company  the  Quead  fires,  electric  dish-washers  and  washing 
machines,  vacuum  cleaners.  &c.  :  Britannia  Lamp  &  Accessories  Com- 
pany metal  and  carbon  filament  lamps,  "Britannia"  electric  fires, 
reflectors,  lighting  accessories,  pocket  batteries,  jiorcelain  insulators  and 
ironwork  for  overhead  distribution,  &c.  ;  Rex  Imjiort  Company,  electric 
vacuum  cleaners.  &c. 

The  practical  demonstrations  of  electric  cooking  given  at  some  of  the 
stands  jiroved  a  great  attraction,  as  did  the  ideal  "  St.  Mungo  Cottage," 
which  was  lighted  electrically  throughout  by  the  Corporati<m  electricity 
department.  In  addition,  the  Kearney  high-speed  railway  was  on  view 
m  the  annexe.  The  manager  of  the  exhibition,  which  was  opened  on 
the  8th  inst.  and  will  close  on  A'ov.  1,  is  Mr.  J.  M.  Freer. 


Patent  Record. 


SPECIFICATIONS  PUBLISHED. 

The  toUowing  abstract  from  some  of  the  specifications  recently  published  haue  been 
specially  compiled  by  Messrs.  Mewbuen,  Ellis  &  Co.,  Chartered  Patent  Agents, 
70  and  72,  Chancery-lane,  London,  ]V.C. 

Whenever  the  date  applied  for  differs  from  the  date  on  ufhich  the  application  was  lodged 
at  the  Patent  Office  the  former  is  given  in  brackets  alter  the  title. 

1918  Specifications. 
14,148  Siemens   &   Halske   Akt.    Ges.    Variable  electric  resistance  or   iheostats 
(15,2/17.) 
132.284  CoMPAGNiE  General  DE  Magnetos.    Magnetos.    (1/10/17.) 
118,600  Naamlooze  Vennootschap  de  Nederlandsche  Thermotelephoon  Maat- 
scHAppij.    Wireless  telegraphy  or  telephony.     (12/7/17.)    (Addition  to  3954, 
15.1 
132.315  Elphick.    Electrically-ignited  lighting  device.    (6/2/19.) 
132.324  CouLSON.     Electric  arc  lamps.     (6/9/18.) 
132.354  BooRNE.     Electrodes   for   electric   arc   welding   and   metal-cutting   purposes. 

(12/9/18.)  "^    "^ 

132,362  HiGGS  &RAYNER.     Alternating-current  motors.    (17/9/18.) 
120.553  MoNARD.    Apparatus  for  electrically  operating  and  controlling  railway  points. 

18/11/17.) 
132,391  Robinson.    Electro-magnetic  wave  reception  systems,    (4/11/18.) 

A  variable  condenser  is  connected  directly  across  tfie  control  element  and  filament 
of  a  thermionic  device  used  as  a  detector  or  amnlifier  of  the  electro-magnetic  waves  . 
132.413  Stott,     Electrically-driven  vehicles  .     (9;  12/18.) 
132,417  Wade.    (Fa"bbrica    Isolatori    Livorno,)     Insulators    for    high-tension    electric 

cables.     (19/12/lS.) 
132,429  Cohen.    Telephone  systems.    (23/1/19.) 

132.434  Reginald  de  Bellescize.     Receiving  circuits  for  wireless  telegraphy.  (26/617) 
Comprises  a  closed  receivnig  circuit  for  wireless  telegraphy  which  is  exactly 

symmetrical  as  regards  electrical  actions,  for  the  purpose  of  improving  syntony , 
particularly  with  respect  to  the  inconvenience  caused  by  very  near  emissions,  of 
obtaining  exact  radiogoniometric  direction,  and  of  reducing  to  a  negligible  value  the 
effect  of  electrical  disturbances  o  latmospheric  oi  telluric  origin, 

132.435  Reginald  DE  Bellescize.    Receiving  circuits  for  wireless  telegraphy.  (29/4  18.) 
(Addition  to  3353/19.) 

Comprises  an  improvement  in  the  apparatus  covered  by  above  patent  132.434 
according  to  which  the  potential  of  the  primary  circuit  is  stabilised  by  connecting  a 
suitably  selected  point  thereof  to  earth  or  to  a  Faraday's  cage. 
126.278  Akt.-Ges.  Brown,  Boveri,  et  Cie.     Multiple-control  apparatus  for  electric 

railways  with  motor-driven  main  switch  drums.     (3/5/18.1 
132,460  Joyce  &  Park  Royal  Engineering  Works.    Apparatus  for  electrically  igniting 
miners' safety  lamps.     (10,'4/19,) 

132.479  Sclater.     Junction  boxes  for  electrical  conduits.     ( 1 1  /6/19.) 

132.480  Rabinovitch  &  Mond.     Electric  batteries.    (8/7/13.)     (Divided  Application 
onll81;18.) 

132.482  CoLLiR.     Means  for  making  temoorary  connections  with  electric  supply  cables. 
(13/8  18.1     (Divided  Application  on  13.104/18.) 


Legal  Intelligence. 

* 

A.  &  A.  Electrical  Company,  Ltd.  v.  Lighting  Accessories 
Company  &  J.  Boehm. 

Last  week  Mr.  .Justice  Lush  heard  this  action.  There  were  two  actions 
originally,  but  they  bad  been  consolidated.  In  the  first  plaintiffs  claimed 
the  repayment  of  about  £500  in  respect  of  a  dishonoured  cheque  and  bills 
of  exchange  in  part  payment  of  goi  ds  supplied  under  contracts  between 
the  parties  for  the  supply  to  defendants  of  a  large  number  of  electric 
batteries.  The  second  action  was  in  respect  of  bills  of  exchange  for 
£273.  8s.  4d.,  drawn  bv  plaintiffs  and  accepted  by  defendants.  Plaintiffs 
alleged  that  defendants,  through  Boehm,  guaranteed  due  payment  of 
the  sums  owing.  The  defence  was  that  the  bills  of  exchange  and  cheque 
were  given  for  the  supply  of  goods,  but  said  the  goods  were  bought  by 
defendants  by  description,  and  they  alleged  a  breach  of  warranty,  and 
counterclaimed  for  damages. 

In  opening  plaintiffs'  case,  Mr.  Thu.m.is,  K.C,  said  the  parties  were 
competitors  in  supplying  the  trade  with  batteries  and  flash  lights  and  elec- 
tric torches.  Plaintiffs  were  a  limited  liability  company,  but  defendants 
were  not.  Early  in  1918  the  A.  A.  Company  sent  out  their  trade  circular, 
and  they  entered  into  two  contracts  to  supply  defendants  with  batteries 
and  lamps  and  other  similar  goods.  Defendants  practically  admitted 
the  claim,  but  alleged  fraudulent  misrepresentation.  ()«ing  to  the  fact 
that  defendants  were  not  a  registered  company,  plaintiffs  got  the  defen- 
dant Boehm  to  guarantee  the  payments  of  the  acceptances,  &c.  Most 
of  the  goods  sold  by  plaintiffs  had  been  imported  from  America,  but  at 
the  time  of  the  contracts  it  was  impossible  to  import  further  supplies 
or  to  make  the  goods  in  this  country.  Defendants  were  therefore  anxious 
to  get  the  remainder  of  plaintiffs'  supplies.  Batteries  and  lamps  kept  for 
a  time  became  defective.  When  the  second  contract  was  entered  into 
in  .June,  1918,  plaintiffs  made  it  clear  that  they  would  allow  3  per  cent, 
to  defendants  to  cover  defectives,  but  said  they  could  do  no  more  than 
make  that  allowance,  as  the  prices  charged  were  so  low.  Plaintiffs  never 
gave  any  other  undertaking  as  to  defectives.  Counsel  then  read  the 
correspondence  on  which  the  contracts  for  sale  were  based. 

Mr.  B.  K.  Agaz.vr,  plaintiffs'  manager,  said  he  made  no  statement 
to  Mr.  Boehm  as  to  the  quantity  of  defectives  to  be  allowed.  He  ex- 
plained that  the  smaller  batteries  were  much  more  likely  to  become 
■"  dead  "  than  the  larger  ones.  Defendants  complained  that  he  had  sold 
some  l..")00  batteries  of  the  "  Bright  Star  "  battery  to  a  customer,  who 
had  sold  them  to  one  of  defendants'  customers.  Those  were  batteries 
which  had  a  reputation  for  being  better  than  the  smaller  ones. 

Mr.  .J.  Boehm  was  called  for  the  defence,  and  stated  that  plaintiffs' 
deliveries  were  of  defective  batteries,  and  witness  told  Mr.  Agazar  that 
if  they  accepted  the  5  per  cent,  allowance,  defendants  must  see  how  they 
fared  when  they  tested  the  goods. 

His  LoRrSHiF  said  there  was  not  a  shadow  of  a  defence  to  the  action. 
The  contracts  \\ere  perfectly  clear.  There  was  no  misrepresentation, 
and  there  must  be  judgment  for  plaintiffs  for  £81-1  odd  and  costs. 

Electrical  Trade  Union  Rules. 

On  the  ICth  inst.  Mr.  .Justice  A.  T.  Lawrence  heard  an  action  by  Mr. 
Ernest  Hy.  Keeley,  foreman  of  Jlessrs.  Campbell  &  Isherwood,  Ltd., 
electrical  engineers,  for  a  declaration  that  since  April  '20,  1918,  he  had 
been  a  member  of  the  Electrical  Trades  Union,  and  for  an  injunction 
restraining  the  Union  from  acting  on  a  resolution  expelling  him. 

The  reason  for  plaintiff's  expulsion  was  that  he,  as  foreman  of  the  firm, 
allowed  a  fitter  named  Grint,  who  was  not  a  member  of  the  Union,  to 
work  on  board  H.M.S.  "  Melampus."'  Plaintiff  was  not  told  under  what 
rule  he  was  expelled.  In  1915  a  rule  of  the  Union  was  made  that  "  no 
man  be  allowed  to  work  aboard  ship  in  the  Port  of  London  imless  he 
has  held  a  ticket  for  at  least  three  months."  Plaintiff  employed  the  fitter 
to  work  on  the  "  Melampus,"  although  he  did  not  hold  such  a  ticket,  and 
it  was  for  the  alleged  breach  of  that  rule  that  plaintiff'  was  expelled.  For 
plaintiff,  it  was  contended  that  under  the  rules  there  was  no  power  to 
expel  except  for  breach  of  a  rule  approved  of  by  the  council,  and  the  rule 
never  was  approved  of.  The  only  rule  authorising  expulsion  which  was 
applicable  to  plaintiff  was  Rule  41  ( j),  which  dealt  with  the  case  of  a  man 
who  by  his  conduct  "  brought  discredit  on  the  union."  The  District 
Committee  had  no  jurisdiction  to  expel  a  member.  Only  the  branch 
committee  could  do  that. 

For  the  Union  it  was  argued  that  there  was  jurisdiction  in  the  district 
committee  to  expel  members  for  breach  of  the  rules. 

Mr.  Mum,  an  official  of  the  Union,  said  that  the  point  was  most  im- 
portant. Most  disputes  and  strikes,  before  the  war  and  since,  turned 
ujion  it,  and  plaintiff  would  give  no  undertaking  in  the  matter. 

Mr.  .Justice  L.vwrence,  in  gi\-ing  judgment  for  the  plaintiff,  said  that 
the  plaintiff  was  told  by  Grint  that  he  was  a  trade  unionist,  but  that  he 
had  not  a  (irovisional  ticket,  and  the  plaintiff  believed  that  Mr.  Cox, 
the  sho))  steward,  who  thought  a  ticket  was  not  a  provisional  licence  to 
work  at  that  time,  was  not  satisfied,  and  (irint  was  dismissed.  Mr.  Muir 
said  that  as  officials  they  had  to  consider  the  men.  and  to  work  without 
friction  they  did  not  admit  non-unionists.  The  plaintiff  seemed  to  have 
acted  on  the  same  principle.  It  was  clear  that  only  the  branch  commit- 
tee could  expel.  The  district  committee  had  no  jurisdiction,  and  they 
acted  against  all  justice  in  expelling  plaintiff  when  he  believed  the  state- 
ment of  tJrint  about  being  a  unionist.  Under  Kule  41  there  would  have 
been  jurisdiction,  and  the  branch  could  have  heard  the  complaint,  but 
they  did  not.  As  to  the  hearing  by  the  Executive  Council,  the  plaintiff 
was  not  informed  of  it,  and  was  not  bound  by  it  ;  he  was  notsummoned. 
There  was  no  hearing  at  all  by  any  tribunal  which  under  the  rules  had 
power  to  exjiel.  and  he  uranteil  the  declaration  and  injunction  asked  for. 
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Commercinl    Topics. 


Electricity  Supply. 


The  Anglo-French  Trade  Agreement. 

It  13  araiimnceil  that  the  AiirifiiifiU  made  in  l!M7  hetwoen  the  British 
and  French  Governments  respeitiui;  the  application  of  the  French  imjjort 
restrictions  to  goods  of  United  Kingdom  origin  or  manufacture  and  of 
the  United  Kingdom  import  restrictions  to  Frencli  goods  will  terminate 
on  the  27th  inst.  Applications  for  British  import  licences  fur  all  import- 
prohibited  goods  coming  from  France  will  therefore  have  to  be  made. 
after  that  date,  by  the  importer  of  the  goods,  the  present  arrangements 
under  which  import  licences  can  in  certain  cases  be  obtained  by  the 
French  exporters  being  abolished. 

*  ♦         *         * 

The  Profiteering  Act. 

A  new  .schedule  of  articles  to  b.-  ludught  within  the  o))eration  of  the 
PnoHteering  Act  has  been  issued,  and  the  following  (among  other)  articles 
have  been  added  to  those  given  in  the  first  two  sih-dules  : — 

All  articles  used  for  fuel  ami  lighting  (except  coal),  medical  anrl  surgital 
apiJiances.  engineering  and  other  tools  and  implements,  and  weighing 
and  measuring  instruments. 

The  allegation  against  the  Metropolitan  Electric  Supply  Company  of 
having  charged  an  excessive  price  for  six  30-watt  Ediswan  lam))s  (:is."(id. 
each)  has  b,>en  investigated  by  the  Acton  Tribimal.  but  the  inquiry  has 
been  adjourned  in  order  to  obtain  technical  evidence. 

*  *         »         » 

A  British  En:pire  Exhibition. 

We  learn  with  pleasure  that  arrangements  are  being  made  for  the 
organisation  of  a  great  Imperial  Exhibition,  which  will  be  held  in  1921. 
Already  some  progress  has  been  made  with  this  im|)ortant  project,  which 
is  being  welcomed  in  all  parts  of  the  Empire,  and  particularly  in  the 
Bominions  and  India.  Even  appplications  to  participate  have  already 
been  received.  Some  of  the  most  influential  of  the  Ruling  Princes  of 
India  have  consented  to  join  the  Oouncil.  and  among  the  recent  addi- 
tions are  H.H.  the  Rajah  of  Cochin,  the  Lord  Mayor  of  London,  the  Lord 
Mayor  of  Norwich,  Sir  Auckland  Geddes,  Lord  Ampthill  and  Lord 
Desborough.  It  is  said  that  the  exhibition  will  include  an  interesting 
historical  section,  which  will  illustrate  by  means  of  exhibits  and  prac- 
tical demonstrations,  the  development  of  different  industries. 

The  Bolivian  Market. 

Like  oth"!-  cmintries  in  South  America,  efforts  are  b?ing  made  to 
•develop  the  resources  of  Bo'ivia.  and  to  attract  foreign  capital,  &c.  Thp 
couiitrj-  is  rich  in  minerals,  rubber  and  other  natural  products,  and 
British  manufacturers  should  study  its  future  possibilities.  It  is  stated 
that  there  are  no  British  houses  in  the  capital  (La  Paz)  who  import 
electrical  supplies,  tools,  mining  machinery,  railway  materials  or  motor 
cars,  yet  there  is  a  great  demand  all  over  the  country  for  hardware  and 
ironmong/ry.  Bolivia  is  mainly  a  mining  countrj-,'  and  is  in  need  of 
capital  and  machinery  to  develop  her  mineral  wealth.  Fuel  is  importeil  : 
coal  from  Australia,  Wales  and  the  South  of  ('hile,  and  oil  from  the  north 
of  Peru.  List  year  the  L"gislature  discussed  a  Bill  for  securing  suiTeys 
andestimatesforthodevelopmentof  water-powerin  the  Republic.  With 
the  develoi)ment  of  cheap  power,  many  manufactures  could  be  under- 
tak?n  with  every  prosjiect  of  success.  Power,  light  and  heat  are  required 
in  all  the  cities,  towns  and  mining  centres,  while  many  local  transport 
systems  would  b?  started  if  a  cheap  supply  of  electric  current  were  assured 
This  applies  particularly  to  the  western  or  mining  half  of  the  country, 
where  a  eheap  supply  of  power  for  industrial,  municipal  and  domestic 
purpovs.  including  the  supply  of  current  to  railways,  could  be  obtained 
from  the  development  of  the  available  water-power.'  It  will  thus  be  seen 
that  in  Bolivia  electrical  enpineei-s  and  manufactuiers  have  a  very  pro- 
miting  field  for  their  enterprise. 

*         *         *         * 

Depreciation,  Obsolescence  and  Wasting  Assets. 

Inrip-,riant  evi.lcnce  has  lj.-cii  given  on  IHialt  of  the  Fcdclaticm  of 
British  Industries  In-fore  the  Royal  Commission  on  Income  Tax-  in  regard 
to  the  allowances  for  depreciation  and  obsolescence  of  machinery.  The 
present  allowances  are,  as  we  have  frequently  pointed  out.  totally  in- 
adequate, and,  owing  to  the  importance  of  the  "subject,  we  append  a'bricf 
summary  of  the  views  submitted  by  the  Federation. 

Ikprer  lilt  Ion  allowances  should  be  iiermittcd  for  the  annual  re.hiction 
in  value  of  all  jiroperty  which  contributes  to  the  earnings  of  iirofits 
assessable  for  income  tax.  On  j.lant  and  machinery  the  allowance 
should  Im-  on  the  prime  cost,  and  not  on  the  writtend'own  value  ;  but 
It  IS  pjint-d  out  that  the  allowance  of  one-sixth  the  annual  value  on 
buihlings.  mi  Is,  factories,  Ac.  has  Iwien  in  practice  curtailed,  as  far  as 
possible,  by  the  Inland  Revenue  authorities.  When  a.lministered  in  this 
w'ay  It  falls  far  shori  of  what  is  reasonable.  Depreciation  allowances 
should  Ik-  iK-rmitte<l  on  foundations  which  carry  plant  and  machinery, 
on  fivtures,  office  furniture,  cost  of  removals,  tile  cost  of  acquisition  of 
leas-holds  and  expenditure  for  adapting  jjremiscs,  and  on  patents. 

It  was  p)int"d  out  that  insuffici-nt  depreciation  allr)wances  give  rise 
to  a  heavy  olimUwfnr.i:  allowance,  and  that  this  gives  no  encouragement 
to  manufacturers  to  replace  machiner\-  by  new  types.  Obsolescence 
allowances  should,  where  necessary,  be  ca)iable  of  b(-ing  carried  forwarrl 
in  a  similar  manner  to  that  adopted  in  the  case  of  deiireciation.  It  is 
not  p-op,sed  that  the  existing  renewal  system  should  be  superseded. 

Deductions  on  an  equitable  basis  should  Ix-  allowed  for  the  exhaustion 
of  all  ua'slinrj  n^stU.  particulariy  in  mines  and  similar  undertakings, 
acquired  by  manufacturers  for  their  business.  Suggestions  were  also 
made  as  to  the  metho<l  of  assessment,  deductions  from  profits,  &c. 
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BURV  (Lanes)  Electricity  Commitlee  has 
of  the  Electrical  Development  As.sociation. 

Clacton  Urban  Council  has  applied  for  sanction  to  a  loan  of  t."V,.")00 
for  cable  extensions  and  for  145  house  services. 

Coun.  W.  T.  Dagnall.  chairman  of  the  Mavchestek  Electricity  Com- 
mittee, has  been  appointed  an  alderman. 

Edinbi-rgh  Cleansing  and  Lighting  Committee  recommends  that 
electric  lamps  be  provided  for  the  streets  on  the  Gorgie  housing  site. 

Athy  (co.  Kildare\  Urban  Council  proposes  to  appoint  an  electrica 
engineer  to  prepare  an  electric  supply  scheme. 

Liverpool  Tramways  and  Electric  Power  and  Lighting  Coramitteo 
has  .submitted  a  supplementary  estimate  of  £7.500  for  public  lighting. 
An  application  is  to  be  made  by  Duncan's  Electricity  Supply  Company 
for  provisional  orders  for  Kiscabdixe  and  other  towns  in  Scotland. 

A  canvass  of  LouTH  ratepayers  is  to  be  made  by  the  local  tradesmen's 
associition  in  order  to  asceitain  the  probable  demand  for  electrical 
energy. 

An  inquiry  has  b?en  held  into  the  application  of  Tukbridoe  Wells 
Corporation  for  authority  to  borrow  £30,000  for  extensions  of  the  electric 
supply  undertaking. 

The  London  County  Cocncil  has  sanctioned  the  followina  loans  for 
electricity  supply  purposes  :  To  Battersea  Borough  Council  £10,660  for 
jilant,  and  to  Bermondsey  Borough  Council  £2,000  for  mains. 

There  was  a  failure  of  the  Accrington  electricity  supply  on  Saturday. 
This  was  the  third  failure  within  a  comparatively  shoit  period.  The 
Electricity  Committee  attribute  it  to  the  poor  (|uality  of  coal  available 
for  the  generation  of  steam. 

Pe.mbroke  Urban  Council  has  increased  the  salary  of  the  electrical 
engineer  (Mr.  Price)  from  £550  to  £000  per  annum.  The. charge  for 
electric  current  for  lighting  has  been  increased  by  id.  a  unit  (to8d.),and 
for  heating,  cooking  and  power  by  Jd.  a  unit. 

Wimbledon  electric  supply  consumers  have  been  notified  that  as  from 
the  Ssptemb.'r  quarter  the  price  charged  for  current  for  lighting  will  be 
Sd.  p3r  unit,  an  increase  of  2d.  on  the  existing  charge,  and  100  [K-r  cent, 
more  than  the  1914  charge. 

Rathdrum  (co.  Dublin)  Urban  Council  has  been  considering  the 
question  of  electricity  supply,  and  a  London  firm  have  intimated  that, 
before  undertaking  the  formation  of  a  company,  they  would  require 
half  the  capital  to  be  subscribed  locally. 

S.METmyiCK  Corporation  has  consented  to  the  application  of  the  Shrop- 
shire, Worcestershire  &  Staffordshire  Electric  Power  Comjiany  for  per- 
mi  ision  to  increase  the  price  of  electricity  for  lighting  purposesfrom  4id. 
to  fid.  per  unit  for  a  period  not  exceeding  two  years. 

Newport  (Mon.)  Electricit.v  Committee  recoramend  that  the  Corpora- 
tion become  a  member  of  the  Electrical  Development  .Association.  The 
borough  electrical  engineer  reports  that  tlie  suggested  tramways  exten- 
sion in  Corporation-road  and  the  dry  docks  would  entail  a  heavy  annual 
lo.ss. 

The  Bureau  of  American  Manufacturers,  which  has  offices  in  Dublin, 
and  whose  representatives  are  Dr.  ■).  Tennant  Byrne  and  Major  Sir  Wm. 
Longfield  Brady,  Bart.,  will  send  its  engineer  (Dr.  Paul  Hersch)  to 
Ttllow  in  order  to  advise  the  Urban  Council  on  the  cheapest  and  best 
])lan  to  light  the  town  by  electricity. 

Ni'NE.tToN  Council  has  referred  back  a  report  of  the  Electricity  Com- 
mittee recommending  certain  concessions  to  large  consumers  of  ))ower 
— to  consumers  of  .50,000  units  and  over,  ht  present  the  municipal 
undertaking  does  not  supjilySO.COO  units  per  quarter  to  any  customer, 
but  it  was  stated  that  the  revised  scale  might  induce  new  firms  to  take 
their  power  from  the  Corporation. 

Hackney  (London)  Borough  ('ouncil  is  recommemlcd  by  its  Kstablish- 
nient  and  General  Purposes  Committee  to  increase  the  salary  of  the 
borough  electrical  engineer  (Mr.  L.  L.  Robinson)  from  £750  to  £1,050  per 
annum  as  from  April  1  next,  with  increments  of  £.50  per  year  until  a 
maximum  of  £1.200  is  rcaihed.  The  revised  annual  salary  is  to  include 
an.y  war  bonus  or  other  jirants  now  niarlc  or  which  may  subsequently 
be  made. 

The  report  of  .Mr.  E.  .\1.  Lice.y  on  the  I'.rK.M.i.'.  rl.rUicity  undei- 
t.i king  has  b^en  considered  by  the  Electricity  C.  nn in  lUr,.  who  recommend 
the  Council  to  proceed  as  quickly  as  possible  wil  h  (he  |iin|Kisalsauggestcd 
by  Mr.  Lacey.  These  include  the  erection  of  a  .'i.OOO-kw.  turbo- 
aiternator  at  a  cost  of  £62,000.  The  applications  for  electric  current 
ar  •  reportsd  to  hi  "  piuring  in,"  and  extensions  are  absolutely  essential 
if  th"  Corpiration  is  to  meet  its  statulfn y  nbli'-Mtions. 

The  accounts  of  Peterborouoii  clr.  hlrity  ilrpartment  for  the  year 
ended  March  31  show  revenue  £12.1(1',!  (.  iiiii|iand  with  £11,282  in  pre- 
vious year),  and  working  expenses  £8,325  (£l),3t3).  Loan  charges  were 
£4.580  (£4,761),  and  the  net  result  was  a  deficit  of  £1,227  (compared  with 
a  profit  of  £141).  Total  cost  per  unit  sold  was  3049d.  (2-6(i()d.).  Units 
generated  were  1,293,403  (1,782,519)  and  sold  1,016,376  (999,541). 
Total  maximum  supply  demanded  was  633  kw.  (599  kw.)  and  load  factor 
18-33  U905)epr  cent. 

Tne  Engineer  and  Manager  of  the  Pontypridd  Electricity  Works  has 
repirted  on  the  necessity  of  revising  the  charges  for  electricity  supply. 
The  working  costs  for  1918-19  were  £9,926,  and  tha  estimate  for  1919-20 
"is  £1 2,100.  No  new  plant  has  been  put  down  for  some  10  .years,  but  the 
lamp  connections  have  increased  by  over  30,000.     It  is  suggested  that 
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ior  lighting  the  charge  bj  increased  to  73  per  cent,  over  the  pre-war 
figure,  and  for  power  an  increase  of  25  to  50  per  cent,  (according  to 
-quantity  used)  is  recommended,  while  for  heating  the  increase  would  be 
25  per  cent.  ^  _ 

The  accounts  of  the  Hove  Corporation  electricity  department  for  the 
year  ended  M&rch  31,  1919,  give  the  following  particulars  :  Hove  Sectiuit  : 
Kevenue  £22,984,  working  ex))ense8  and  special  charges  £13,963.  gross 
profit  £9,021,  interest,  instalments  of  loans,  and  income  tax  £U,04li, 
met  deficit  £2,025.  Units  generated  1,054,832  and  sold  845,754.  Total 
maximum  demand  ().39  kw.  Aldringlon  Section:  Revenue  £1,548, 
-working  exjwnscs  £941,  gross  profit  £(i07,  capital  charges  and  income  tax 
£1,104,  net  deficit  £497.  Units  purchased  54,978  and  sold  48,189.  Total 
maximum  demand,  37  kw. 

The  accounts  of  the  Stepney  (London)  electricity  department  for  the 
year  ended  March  31  show  revenue  £175.834  (compared  with  £150,432  in 
previous  year),  and  working  expenses  £110,154  (£104,393),  leaving  gross 
profit  £65",fi80  (£46,038).  and,  after  providing  for  ca'pital  charges,  &c.,  the 
net  profit  was  £22,245  (£3,642).  Cost  per  unit  sold  was  1017d.  (0-993d.) 
exclusive  and  l-437d.  (l-415d.)  inclusive  of  capital  charges.  The  maxi- 
mum supplv  into  feeders  was  9,720  kw.  (9,757  kw.).  Units  generated 
were  28,811,770  (29,6.59,586),  purchased  2,087,262  (678,920)  and  sold 
25,383,085  (24,880,717).  Units  supplied  for  power  and  heating  were 
11,022,312  (11,032,137).  A  profit  of  nearly  £9.50  was  realised  on  the 
Council's  motor-hiring  business. 

The  Shropshire,  Worcestershire  &  Staffordshire  Electric  Power  Com- 
pany recently  asked  Kidderjiin'Ster  C'ouncil  to  agree  to  a  further 
increase  in  the  charges  for  electricity  for  power  and  lighting.  The 
company  stated  that  during  the  war.  owing  to  heavy  increases  in  cost 
of  labour  and  materials,  they  had  to  increase  their  charges  by  25  per 
cent-,  bringing  the  total  charge  per  unit  f  ,r  lighting  to  a  fraction  below 
6d.  Since  tihen  tliere  had  been  even  greater  advances  in  the  cost  of 
production,  and  they  asked  to  be  able  to  have  a  flat  rate  of  8d.  per  unit. 
The  Council  considered  the  proposed  charges  excessive  and  th' 
.application  was  refused. 

When  it  was  reported  to  the  Skegne.ss  Council  last  week  that  the 
Board  of  Trade  had  agreed  to  extend  the  provisional  electric  lighting 
order  for  a  further  period  of  six  months  from  Aug.  7  last,  it  was  decided  to 
ask  for  an  extension  for  12  months.  Dr.  Sweeten  was  of  opinion  that 
«teps  should  be  immediately  taken  to  supply  electricity.  He  considered 
it  would  have  been  far  better  to  have  gone  in  for  electric  light  instead  of 
gas,  but  if  they  allowed  their  order  to  lapse  a  private  company  would 
come  in.  Jlr.  S.  Moody  pointed  out  that  the  purchase  of  the  gasworks' 
meant  an  additional  2s.  rate  for  35  years,  and  they  ought  to  be  careful 
before  going  in  for  another '"  paying  "  concern  like  the  gas. 

Hi'LL  Electricity  Committee  has  applied  to  the  Board  of  Trade  for  an 
order  to  enable  it  to  supply  electricity  to  the  Humber  cement  works  at 
Welton  and  Melton.  There  is  also  a  demand  for  current  for  lighting  at 
Hessle,  and  as  soon  as  Board  of  Trade  sanction  for  the  existing  order  to 
come  into  force  the  Committee  will  give  a  supply. 

The  city  electrical  engineer  (Major  H.  Bell)  reports  that  there  is  a 
shortage  of  meters  throughout  the  country,  and  owing  to  the  enormous 
demand  at  present  delay  is  being  occasioned  in  connecting  up  new  con- 
sumers. They  had  300  odd  people  wanting  to  be  connected  up  at  Hull, 
but  they  were  doing  all  they  could  under  the  circumstances. 

All  the  new  houses  on  the  Hessle-road  housing  site  are  to  be  wired,  and 
■a  re])ort  recommending  the  adoption  of  electric  lighting  in  the  principal 
streets  has  been  forwarded  to  the  Works  Committee,  with  the  suggestion 
that  the  tramway  routes  and  all  main  roads  should  be  lighted  electrically. 

-\n  accident  to  a  5,000  kw.  Westinghouse  turbine  set  has  interfered 
with  the  supply  of  electricity  at  Bradford.  At  the  meeting  of  the 
Corjioration  last  week.  Mr.  .1.  Haley,  chairman  of  the  Electricity  Com- 
mittee, explained  that  the  committee  had  instructed  the  engineer  and 
manager  (Mr.  T.  Roles)  not  to  connect  up  any  new  consumer  of  current 
•for  lighting  or  power.  He  said  "  The  largest  turbine  at  Valley-road  had 
bur:;t,  and  was  out  of  commission,  thus  placing  the  department  in  a  very 
.precarious  position."  In  the  emergency,  and  with  the  view  of  partially 
meeting  the  shortage  of  current,  a  link-up  had  been  effected  with  the 
system  of  the  Yorkshire  Power  Company.  During  the  war  the  department 
suffered  from  Government  control,  and  the  Electricity  Committee  was 
refused  plant  year  after  year.  The  engineer  had  done  everything  possible 
to  get  further  plant.  The  maximum  capacity  at  present  and  for  the  next 
three  months  would  be  18.000  kw.  Last  winter  they  had  wanted 
21.000  kw.  and  the  winter  before  23,000  kw.  The  situation  was  a  very 
serious  one.  They  relied  upon  three  vertical  turbines,  and  all  were 
tunning  at  full  speed.  For  five  years  one  or  other  of  the  turbines  had 
■alw.iys  been  under  repair,  but  no  matter  what  steps  they  had  taken  they 
had  been  unable  to  get  plant. 

As  we  go  to  press  we  learn  that  at  11.25  p.m.  on  Saturday,  Oct.  11, 
after  No.  4  turbo-alternator  had  been  taken  off  the  'bus  bars  and  steam 
shut  off  from  the  turbine,  dull  heavy  sounds  emanated  from  the  alter- 
nator, accompanied  by  violent  vibrations,  the  machine  coming  to  rest 
within  10  minutes.  After  removing  the  alternator  end  shields,  it  was 
discovered  that  one  of  the  Ijronze  end  rings  supporting  the  steel  end 
cap  ring  on  the  rotor  had  ruptured,  and  that  fragments  of  the  bronze 
ring  had  ploughed  the  stator  iron  and  stator  conductors  to  such  an  extent 
that  a  complete  re-wind  of  the  stator  would  be  essential.  Repair  work 
is  now  being  carried  o>it  by  the  makers  with  all  possible  speed. 

Notwithstanding  the  unfortunate  breakdown,  there  has  been  no  inter 
Tuption  of  the  supply  whatever,  and  Mr.  T.  Roles  and  his  staff  are  to  be 
congratulated  upon  the  manner  in  which  they  surmounted  their  dijii- 
■cultics. 


Electric  Traction. 

Li..\N'ELLY  Council  has  been  authorised  to  borrow  £5,7.30  for  the  pur- 
cliasp  of  electric  vehicles  for  refuse  collection,  4;c. 

Ilkley  Urban  Council  has  applied  for  sanction  to  a  loan  of  £1,250  for 
the  i)urchase  of  an  electric  vehicle  for  refuse  collection. 

.\ld.  T.  Baker,  chairman  of  the  Plymouth  Tramways  and  Electricity 
( 'oiumittee,  has  been  presented  with  the  freedom  of  the  borough. 

Paisley  Town  Council  has  agreed  with  the  PaLsley  Tramway  Company 
t  >  sinction  certain  increases  of  the  tramcar  fares  on  weekdays,  provided 
the  company  withdraw  the  proposal  to  charge  double  fares  on  Sundays 
■uid  holidays. 

Mr.  H.  P.  Stokes,  of  Bexley,  who  was  recently  appointed  tramways 
manager  at  Plymouth,  has  been  presented  with  a  clock  and  a  set  of 
bronzes,  a  silver  cup  and  other  articles  by  the  members  of  the  staff  and 
other  friends  at  Bexley. 

The  Dundee.  Broughty  Ferry  &  District  Tramways  Company,  which 
obtains  electrical  energy  from  Dundee  Corporation,  and  is  paying  Ijd. 
a  unit  plus  10  per  cent.",  has  intimated  that  it  will  terminate  the  present 
arrangement  in  December. 

The  old  International  Tramways  Union  has  been  dissolved,  but  it 
will  be  reconstituted,  and  its  members  confined  to  the  Entente  and 
neutral  countries.  The  London  County  Council  has  voted  £24  for  the 
maintenance  of  the  Union  for  the  years  1918  and  1919. 

The  claim  of  the  employees  of  the  Glasgow  Corporation  tramways 
department  for  a  minimum  wage  of  £4  a  week  and  for  other  demands  as  to 
hours  of  employment,  &c.,  was  before  the  Arbitration  Court  last  week, 
but  the  matter  was  adjourned  to  enable  the  Corporation  and  the  Municipal 
Employees'  Association  to  reopen  negotiations. 

Tiuiugh  the  recent  award  of  the  .Arbitration  Court  will  increa-se  the 
annual  expenditure  of  the  Salfokd  Corporation  tramways  department 
by  £11.000,  the  Tramways  Committee  has  decided  not  to  increase  the 
tramway  fares  at  present.  In  the  next  Parliamentary  Bill  to  be  pro- 
moted by  the  Corporation  the  Committee  will  include  a  clause  to  autho- 
ris"  th?  running  of  motor  omnibuses. 

Some  changes  have  been  made  in  the  staff  of  the  operating  department 
of  the  Underground  Electric  Railways  Company  of  London.  Mr.  J.  P. 
Thomas  has  been  appointed  assistant  operating  manager  of  the  company's 
railways  and  omnibuses,  and  Mr.  J.  Thornton  becomes  superintendent 
of  the"  line  to  the  District  and  Tube  Railways,  in  place  of  .Mr.  W.  E. 
Blake,  deceased.  For  the  past  14  years  Mr.  Thornton  has  been  chief 
inspector  of  the  District  Railway. 

In  the  Bill  which  is  to  be  promoted  by  Manchester  Corporation  in  the 
next  session  of  Parliament  powers  will  be  sought  to  (inter  alia)  construct 
additional  tramways  and  to  give  the  Tramways  Committee  authority 
to  borrow  over  £l,lo0,000  for  the  purpose.  A  sum  of  £500,000  will  be 
required  for  200  tramcars  (at  £2,500  each),  £200,000  for  new  car  shed, 
£55,000  for  car  sheds  extensions,  £50.000  for  garages  and  works  exten- 
sions. £20.000  for  shelters.  £125.000  for  new  lines,  and  £15.4.50  for  over- 
head equipment. 

It  is  anticipated  that  the  recent  award  of  the  Court  OF  Arbitration 
on  the  application  of  tramway  and  omnibus  workers  for  an  advance  of 
wages  will  affect  about  4,000  employees  in  Manchester.  In  March  last  an 
additional  £70.000  a  year  was  given,  and  the  annual  cost  of  bonuses  and 
war  advances  to  the  tramways  department  is  £436,128.  The  latest  award 
will  increase  this  to  £475,225.  The  general  manager  (Jlr.  J.  M.  McElroy) 
has  been  asked  to  prepare  a  report  on  the  financial  position  of  the  depart- 
ment, with  special  reference  to  the  effect  of  recent  awards. 

At  the  meeting  of  the  Liverpool  Tramways  Committee  last  week 
the  chairman.  Aid.  Russell  Taylor,  announced  that  the  result  of  carrj-ing 
out  the  agreement  of  March  last  was  to  increase  the  wages  bill  by 
£92.000,  and  a  further  £30,000  would  be  added  to  the  annual  wages  bill 
by  the  recent  arbitration  award.  In  the  last  five  years  expenditure  had 
iiicrea.sed  by  114  per  cent.,  of  which  labour  w.is  receiving  81  percent. 
Despite  the"  carrying  of  10,000,000  passengers  more  than  last  year  and 
the  takings  being  £120,000  more,  the  surplus  had  decreased  £60,000. 

At  the  meeting  on  Tuesday  the  London  County  Council  unanimously 
adopted  a  recommendation"  of  the  Highwa\-s  Committee  to  apply  to 
P.iriiament  for  powers  to  ovnx  and  run  omnibus  services  to  link  up  tram- 
way dead-ends,  provide  overlaps  to  traffic  points,  and  to  provide  auxiliary 
s  r'vices  in  connection  with  housing  schemes  and  tramway  extensions. 

The  recommendation  of  the  Local  Government  Committee  to  ask  the 
(;  pvernment  to  institute  an  inquiry  into  the  question  of  the  unification 
III  the  administration  of  (ireater  l.,ondon  was  also  adopted. 

In  recognition  of  the  services  rendered  by  the  motormen,  conductors 
and  other  employees  of  the  London  County  CoUNcn.  tramways  depart- 
ment during  the  recent  railway  strike,  the  Highways  Committee  have 
granted  them  two  days"  leave  with  pay,  at  a  cost  approximately  of  £9,000. 
The  Committee  desire  to  place  on  record  their  appreciation  of  the  Liyalty 
and  co-operation  of  the  staff  of  the  tramways  department  during  the 
strike.  It  is  recognised  that  a  heavy  strain  was  placed  on  the  traffic  staff, 
and  all  classes  of  emplovces  who  came  into  contact  with  the  public  did 
their  utmost  to  cope  with  the  emergency.  The  traffic  receipts  for  the  two 
weeks  ended  Oct.  1  and  8  amounted  to  £183.000,  subject  to  adjustments, 
and  the  average  weekly  receipts  for  the  previous  four  weeks  were  about 
£80,i:oO,  or  £160,01X1  for  two  weeks,  showing  an  increase  of  £23,000  during 
the  jieriod  covered  by  the  strike.  The  additional  expenditure  in  con- 
nection with  the  strike  will  not  exceed  £5,000. 

The  Committee  have  also  authorised  tho  General  Manager  to  take 
tcps  to  terminate  the  employment  of  women  tramcar  conductors. 
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Imperial   and  Foreign  Notes. 

Mr.  T.  W.  Bridges  has  been  appointod  to  report  on  a  hj'dro-electrio 
scheme  for  Stawell  and  Auauat  (Victoria). 

Mr.  R.  Gibson  has  been  appointed  to  be  a  member  of  the  Electricity 
Commission  of  Victoria,  to  fill  the  vacancy  caused  by  the  resignation 
of  Mr.  A.  McKinstry. 

An  inter-State  conference,  which  met  in  Melbourne  recently  under  the 
auspices  of  the  Institute  of  Science  and  Industry,  fixed  standard  specifi- 
cations for  tram  rail  sections.  Engineers  of  State  departments,  munici- 
palities and  private  companies  controlling  tramway  systems  were  present 
at  the  conference,  over  which  Prof.  Lyle  presided.  At  a  previous  con- 
ference the  standardisation  of  rails  for  railway  lines  was  dealt  with. 

Attempts  are  being  made  by  estate  owners  in  Jamaica  to  develop  the 
water  power  of  the  island  for  the  jiurpose  of  generating  electrical  energy 
for  lighting  and  industrial  puqjoses.  A  sugar  manufacturer  is  utilising 
a  fall  of  a  stream  on  his  estate  and  electrical  energy  will  be  supplied  not 
only  for  operating  sugar-making  machinerj-,  but  also  for  an  electric 
tramway  for  trans])ortin<:  the  sugar  to  the  port  of  shipment. 

The  Municipal  Committee  of  Simla  is  extending  its  electricity  generat- 
ing plant  by  a  further  500  kw.  Soon  after  the  armistice  an  order  was 
placed  with  Messrs.  Siemens  Bros.  &  Company  for  the  supply  and  laying 
of  some  li  miles  of  h.t.  underground  cable,  and  orders  will  be  placed  for  the 
supplj-  of  a  500  kw.  alternator  and  turbines,  switchgear,  &c.,  shortly. 
It  is  intended  to  erect  four  new  sub-stations  to  meet  a  local  demand  of 
500  kw. 

Mr.  H.  R.  Harper,  chief  engineer  and  manager  to  the  Victorian  Elec- 
tricity Commission,  states  that  the  conclusions  reached  by  the  Committee 
appointed  in  1917  to  report  on  the  suggested  use  of  Morwell  brown  coal 
for  the  generation  of  electrical  energy  are  being  generally  adopted.  The 
advisability  of  making  use  of  the  various  water  schemes  in  connection 
with  the  power  house  at  Morwell  will  be  considered.  Sufficient  details 
to  enable  Parliament  to  vote  the  necessary  funds  will  be  ready  by  the 
end  of  the  year,  and  current  should  be  available  in  Melbourne  in  three 
years  from  that  time.  It  is  estimated  that  400,000  tons  of  brown  coal 
per  annum  will  be  required  to  meet  the  demand  in  Melbourne. 

An  important  report  by  Mr.  C.  H  Merz  (Messrs.  Merz  &  McLellan). 
has  been  presented  to  the  South  African  Government  on  the  subject  of 
Electrifying  the  Soith  African  Railways.  The  report  deals  with 
four  sections  of  the  railways,  viz.  :  (1)  The  main  line  from  Cape  Town 
to  Touws  River  and  suburban  lines  in  the  Cape  Peninsula,  (2)  the  Natal 
main  line  from  Durban  to  Glencoe  Junction,  (3)  the  Witbank-Germiston- 
Randfontein  line,  and  (4)  the  Delagoa  Bay  line  from  Witbank  to  Komati 
Poort.  We  hope  to  give  a  full  abstract  of  the  report  in  an  early  issue, 
but  we  learn  from  "  The  Times  '  that  it  deals  fully  with  the  economies 
to  be  effected  by  the  adoption  of  electric  traction.  It  is  suggested  that 
preliminary  steps  for  converting  the  Durban-Glencoe  Junction  section 
of  the  Xatal  main  line  (about  250  miles  of  track)  be  taken  immediately. 
Then  the  Rand  lines,  the  Vryhcid  branch  of  the  Natal  line,  the  Cape 
Peninsula  and  Cape  main  line  to  Touws  River,  and  finally  the  Witbank- 
Komati  Poort  sections  should  be  successfully  electrified.  The  direct 
current  system  with  overhead  transmission  is  recommended ;  the 
average  voltage  of  supply  being  placed  at  3,000.  For  main  line  traffic 
goods  locomotives  with  a  tractive  effort  of  48,000  lb.,  and  passenger 
locomotives  with  a  tractive  effort  of  about  30,000  lb.,  eajjable  of  hauling 
a  000-ton  load  up  a  gradient  of  1  in  00,  are  proposed.  For  suburban 
trains  multiple  unit  cars  would  be  employed.  For  the  Natal  line  the 
erection  of  ))Ower  stations  at  Durban  and  Tayside,  near  Glencoe  Junction, 
is  suggested.  Generating  stations  for  the  other  sections  would  be  re- 
quired at  Cape  Town,  Touws  River,  and  Komati  Poort.  A  hydro- 
electric station  at  (Jlifants  River  and  the  utilisation  of  the  Victoria  Falls 
Power  Company's  net- work  are  proposed  in  the  case  of  the  Rand  area. 


I>rpoRTS  into  Finland  of  railway  and  tram  mils  are  now  fre^  of  duty. 
It  is  announced  that  the  registration  of  trade  marks  has  been  resumed 
by  the  Ri;manian  Ciovernment. 

The  Dani.sh  phohibitiox  against  the  export  of  variou.s  articles, 
including  the  following,  has  been  withdrawn  : — Mica,  motor  vehicles, 
platinum  and  platinum  wire,  vulcanised  fibres.  X-ray  apparatus,  &c^ 

The  Electric  Welding  Company  (Cia  de  Soldaduras  Eleotricas),  of 
Argentina,  and  the  Cia  Telefonica  y  Luz  Elcctrieas  det  Chubut  have 
recently  been  authorised  by  A  koentink  National  Government  Decrees 
to  commence  operations. 

The  restriction  upon  the  importation  op  the  following  articles 
INTO  Finland  has  been  removed  : — Vulcanised  fibre,  aluminium  and  its 
alloys,  railway  and  tramcars,  asbestos,  manganese,  bauxite,  insulators 
(whether  combined  with  metal  or  not),  glass  insulators,  mercury  and 
mercury  alloys,  &c. 

The  French  Chamber  of  Deputies  is  considering  a  scheme  for  develoj)- 
ing  the  Water-power  of  the  Rhone  from  the  Swiss  frontier  to  the  sea 
and  developing  it  for  navigation,  &c.  It  is  estimated  that  the  cost  will 
amount  to  £90,000,0fl0,  and  it  is  proposed  to  appeal  to  small  investors 
of  the  cities  of  Paris,  Lyons  and  Marseilles- and  the  chambers  of  commerce 
and  the  manufacturers  in  the  Valley  of  the  Rhone  to  create  a  national 
company,  which  would  be  managed  not  by  officials,  but  by  manufac- 
turers, merchants,  consumers  of  electric  power,  and  by  representatives 
of  the  State.  The  harnessing  of  the  Rhone  will  jield  about  800,000  H.P. 
of  electrical  energy  for  lighting,  traction  and  industrial  purposes. 

The  official  op:;ning  of  the  first  section  of  the  Madrid  Underground 
Railway  took  place  on   Friday  last  in  the  presence  of  King  Alfonso. 


This  is  the  first  tube  railway  to  be  constructed  in  Spain  ;  it  is  4  km- 
(2J  miles),  runs  north  to  south  (from  Cuatro  Caminos  to  the  Puerta  del 
Sol),  the  central  part  of  the  metropolis.  Practically  the  whole  of  the 
material  and  rolling  stock  are  of  native  manufacture, and  the  enterprise 
has  been  financed  by  purely  Spanish  capital.  The  directors  §nd  engineers 
are  Spanish,  while  the  first  name  on  the  list  of  shareholders  is  that  of 
King  Alfonso,  after  whom  the  concern  is  called  "  The  Metropolitan 
Corapanv  Alfonso  XIII."  The  cost  of  the  first  section  has  been  about 
8,000,000  pesetas  (about  £320,000).  There  Ls  a  double  electric  track, 
capable  of  running  a  three-minute  service  both  ways,  each  train  con- 
veying up  to  500  persons  if  necessary.  It  is  reported  that  the  line  is 
proving  very  popular,  and  work  on  the  second  section  will  be  commenced 
immediately. 

Miscellaneous. 

It  is  announced  that  the  Tungsten  and  Molybdenite  Order,  1917,  is 
suspended  from  the  18th  inst. 

The  Corporation  of  Glasgow  are  promoting  a  British  Science  am> 
Key  Industries  Exhibition,  which  will  take  place  in  the  Kelvin  HalL. 
of  Industry  a  fortnight  after  the  closing  of  the  present  highly  successful. 
Housing  Exhibition. 

*  The  September  issue  of  the  "Electric  Power  Engineer,"  the  official 
organ  of  the  Electrical  Power  Engineers'  Association,  contains  the  con- 
clusion of  the  discussion  on  the  Advantages  of  Amalgamation  with  the 
Society  of  Technical  Engineers,  articles  on  demobilised  engineers  and 
superannuation,  reports  from  sections  and  other  matters  of  domestic 
intere-t. 

An  association  has  been  formed  of  members  of  the  Signal  Company  ,i 
R.N.D.,  who  were  at  Oxney  Bottom,  in  order  to  meet  once  a  year  andv 
dine  together  to  celebrate  members'  service  with  the  colours.  The- 
dinner  will  be  held  on  Nov.  5  of  each  year.  Tickets  wiU  be  half  a  guinea. 
Evening  dress  will  be  worn  with  a  small  white  ensign  in  the  buttonhole. 
The  hon.  secretary  is  Mr.  Ernest  A.  Gordon,  9,  Finchley-road,  St.  John's 
Wood,  N.W.8. 

A  public  lecture  on  "  Rscent  Developments  in  Public  and  Private 
Lighting  "  will  be  delivered  by  Mr.  Vf.  C.  Clinton.  B.Sc,  M.Inst.E.E.. 
at  University  College  to-day  (Friday),  at  5  p.m.  The  lecturer  will  d.al 
with  the  new  sources  of  light  that  have  become  available  within  the 
last  10  years,  and  the  increased  efficiency  and  convenience  due  to  their 
introduction.  Tickets  of  admission  from  the  Publication  Secretary,. 
University  College,  Gower-street,   London,  W.C.  1. 

At  Preston  Quarter  Sessions  last  week,  Thos.  A.  Smith  was  sent  t.> 
hard  labour  for  three  months  on  a  charge  of  stealing  6  cwt.  of  copper 
cable  and  18  cwt.  of  scrap  lead,  the  property  of  the  Blackpool  Electricity 
Committee,  and  Jos.  Regan,  an  army  pensioner,  was  sentenced  to  four 
months  in  the  second  division.  Richard  Smith  was  foimd  not  guilty, 
and  disehaiced. 

The  Committee  appointed  by  the  Board  of  Trade  to  consider  and. 
report  upon  Ndn-febrous  Mining  in  the  United  Kingdom  held  its  first 
meeting  after  the  recess  on  the  13th  inst.,  under  the  chairmanship  of 
Mr.  H.  B.  Betterton,  M.P.  It  has  decided  to  deal  in  the  first  instance, 
with  tin  mining,  and  subsequently  the  Committee  will  take  up  the  ques- 
tion of  zinc  and  lead  mining.  Evidence  was  given  last  week  by 
Mr.  C.  A.  Moreing,  M.Inst.C.E.,  who  stated  that  in  his  opinion  the  mines 
on  the  Redruth  and  Camborne  line  of  lodes  should  be  amalgamated  and 
worked  on  a  large  scale,  a  plan  which  held  out  the  only  hope  of  economic 
success  in  the  future.  He  pointed  out  the  importance  of  the  mining 
industry  of  Cornwall  not  only  to  those  actually  employed  in  the  mini  s, 
butalso  to  the  country  at  large.  Tliis  week  the  committee  heard  furtlur 
evidence  from  Cornwall. 

Tenders  Invited  and  Accepted. 

Manchester  Tramways  Committee  invites  tenders  for  the  supply  of 
p  ■miuicnt  way  special  track  work.     Tenders  to  chairman  by  Nov.  11. 

The  time  for  the  receipt  of  tenders  by  Invercakgil  (N.Z.)  Council  for- 
the  supply  and  erection  of  a  steam  turbo-alternator  is  extended  from- 
Oct.  9  to  Oct.  30. 

Walsall  Corporation  want  tenders  for  tramway  stores,  including 
motor  grease,  oils,  castings,  trolley  wheels,  &c.  Tender  forms  from  the 
manager,  and  tsnders  to  the  Town  Clerk  by  Nov.  1. 

Mkkthyr  Tydvil  guardians  require  tenders  for  supply  and  erection, 
of  X-ray  apparatus  at  their  infirmary.  Tenders  to  the  Clerk  (Mr.  F.  T. 
James),"  High-street,  Merthyr  Tydvil,  by  Oct.  31. 

Manchester  Waterworks  Committee  require  tenders  by  Oct.  31  for 
a  set  of  electrically-driven  high-pressure  centrifugal  pumps.  Specifica- 
tions and  ti-nder  forms  from  the  Secretary,  Waterworks  Offices,  Town 
Hall,  Manchester. 

Bolton  Electricity  Committee  require  tenders  by  noon  Nov.  11  for 
the  supply  of  an  8,000  kw.  turbo-alt  Tnator,  condensing  plant,  and  four 
water-tube  boilers.  Specifications  and  tender  forms  from  the  Borough 
Electrical  Engineer. 

The  Redding  Co-operative  Society  require  tenders  for  electrical  and- 
other  work  in  connection  with  a  new  bakery  and  shops  at  Reddiiuj- 
Muirhead,  Polmont  (Stirlingshire).  Schedules  from  Messrs.  Wilson  4; 
Tait,  architects,  Grangemouth. 

Sydney  (N.S.W.)  Electric  Lighting  Department  require  tenders  by 
3  p.m.  Jarr.  19  for  the  supply  of  gub-station  equipment  (except  power 
transformers)  (contract  558).  Specifications  from  the  City  Electrioali 
Engineer. 
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Aberdare  Tramways  Committee  invite  tenders  for  the  supply  of 
12  tramcars.  Specifications  from  Mr.  E.  M.  Lacey,  12,  Victoria-street, 
London,  S.W.,  and  tenders  to  the  Clerk  of  the  Council  (Mr.  W.  K. 
Morgan),  Town  Hall,  Aberdare,  by  Nov.  1. 

Johannesburg  (Transvaal)  Council  require  tenders  by  noon  Nov.  24 
for  the  supply  of  tramcar  spares  (contract  No.  531),  and  by  noon  Dec.  1 
for  the  supply,  &c.,  of  a  500-kw.  converter,  or,  alternatively,  a  750  kw 
converter,  and  spare  parts  (specification  No.  114). 

Bhondda  Electricity  Committee  invite  tenders  for  the  supply  and 
erection  of  two  sets  of  sub-station  switchgear.  Specifications  from  the 
Engineer  and  Manager,  Electricity  Works,  Forth,  and  tenders  to  the 
Chairman  of  the  Committee,  Pentre,  Glam.,  by  Nov.  5. 

The  directors  of  the  North-Eastern  Railway  Company  require 
tenders  by  9  a.m.  Oct.  27  for  the  supply  of  (1)  telegraph  apparatus  and 
(2)  telegraph  wire  and  line  stores  for  six  or  12  months.  Forms  of  tender 
from  Mr.  C.  H.  ElUson,  Telegraph  Superintendent,  York. 

The  directors  of  the  North-Eastern  Railway  Company  also  require 
tenders  by  9  a.m.  Oct.  27  for  sLk  or  12  months'  supply  of  various  stores 
and  materials,  including  electric  lighting  sundry  fittings,  electric  wires 
and  cables,  signal  wire,  &c.  Forms  of  tender  from  the  Stores  Superin- 
tendent. 

Tenders  are  required  by  Jan.  20  for  the  supply,  &c.,  to  the  Australi.an 
Commonwealth  Postmaster-General's  Department,  State  of  Victoria. 
of  Automatic  Telephone  Switchboards  at  CoUingwood,  as  per  schediile 
1,583.  Tender  forms,  &c.,  from  the  High  Commissioner,  Room  406, 
Australia  House,  Strand,  London,  W.C. 

Leeds  City  Council  invite  tenders  for  single  phase,  2,000  and  6,600 
volts,  and  Scott  connected  transformers,  with  a  total  capacity  of 
14,000  k.v.a.,  for  early  delivery,  and  also  for  further  supplies  of  similar 
transformers  as  required  for  a  period  of  two  years.  Specifications,  &c., 
from  the  manager  of  the  electricity  department  (Mr.  C.  Nelson  Hefford). 
1,  Whitehall-road,  Leeds.  Tenders  to  the  town  clerk  (Sir  Robert  E. 
Fox),  26,  Great  George-street,  Leeds,  by  11  a.m.  Nov.  13.. 

Walthamstow  Urban  Council  has  ordered  20  tons  of  steel  tramway 
rails  from  Messrs.  Walter  Scott,  Ltd.,  at  £21.  ICs.  per  ton. 

Bblf.ast  Corporation  has  accept  ed  the  tender  of  the  EngUsh  Electric 
Company  for  the  electrical  equipment  of  50  tramcars  at  £31,770. 

York  Corporation  has  authorised  the  Tramway  Committee  to  accept 
a  tender  for  the  supply  of  material  for  the  construction  of  an  overhead 
trackless  trolley  line  to  Heworth. 

Hackney  (London)  Borough  Council  has  accepted  the  tender  of  Ran- 
somes.  Sims  &  Jeffries,  Ltd.,  for  the  supply  of  two  2-ton  electric  vehicles 
at  £1,195  each,  and  two  3i-ton  vehicles  at  £1,364  each.  Tenders  were 
also  received  from  the  following  firms  :  Richard  Garrett  &  Sons,  £1,090 
and  £1,245;  General  Vehicle  Company,  £1,120  and  £1,310;  Electro- 
mobile  Company,  £1,330  and  £1,390  ;  and  Edison  Accumulators,  Ltd., 
£1,307  and  £1,607  respectively. 

Appointments  Vacant  and  Filled. 

A  head  of  ths  physics  department  is  required  at  Clifton  College. 
Applications  to  the  Headmaster  by  Nov.  8. 

A  m;ter  testar  is  required  by  the  Aocrington  Corporation  Electrical 
Engineering  Department.  Salary  £104  per  annum,  plus  E.P.E.A.  award 
of  20  per  cent,  and  £90.     Applications  to  Borough  Electrical  Engineer. 

Telegraph  inspectors  and  electrical  mechanicians  are  required  by  the 
Posts  and  Telegraphs  Department  of  the  occupied  territory  of  German 
East  Africa.  Applications  to  the  Crown  Agents  for  the  Colonies,  4, 
Millbank,  London.  S.W.I. 

Applications  are  invited  for  the  position  of  lecturer  in  electrica  len- 
gineering  at  the  University  of  Cape  Town.  Commencing  salary  £350, 
rising  after  three  years'  service  by  annual  increments  of  £25  to  £450, 
plus  war  bonus.  Applications  to  the  Sscretary,  High  Commissioner  for 
the  Union  of  South  Africa,  32,  Victoria -street,  S.W.,  by  Nov.  30. 

The  Madras  &  Southern  Mahratta  Railway  Company  require  an 
assistant  on  the  staff  of  the  Electrical  and  Telegraph  Engineer.  Salary 
from  400  to  650  rupees  per  month.  Applications  to  Mr.  H.  Bonham- 
Carter.  25,  Buckingham  Palace-road,  London,  S.W.  1,  by  Oct  27. 

Liverpool  Tramway  and  Electric  Power  and  Lighting  Committee 
require  a  qualified  engineer,  with  civil  and  electrical  experience,  to  act 
as  superintendent  of  the  overhead  line  equipment,  &c.  Salary  £500 
per  annum.  Further  particulars  from  the  General  Manager,  Corporation 
Tramways,  24,  Hatton-garden,  Liverpool,  to  whom  applications  must 
be  sent  by  Nov.  12. 

The  Corporation  of  the  city  of  Cape  Town  invite  applications  for  the 
position  of  station  engineer.  Salary  £600  per  annum.  Applications  by 
noon  Jan.  3,  1920,  to  the  tomi  clerk,  Mr.  J.  R.  Finch,  City  Hall,  Cape 
Town.  The  Corporation  also  invite  applications  for  the  position  of 
temporary  assistant  engineer  in  the  electricity  department,  salary 
£60  per  month.  Applications  to  the  town  clerk  (Mr.  J.  R.  Finch) 
by  noon  of  Jan.  10,  1920.  In  bjth  cases  British  candidates  must 
send  in  applications  to  the  London  agents,  Messrs.  Davis  &  Sopcr,  Ltd., 
64,  St.  Mary  Axe,  E.C.,  by  Nov.  15. 
(i  ■  

Major  G.  Thorp,  O.B.E.,  R.E.,  has  been  appointed  ihief  instructor 
of  electricity  at  the  School  of  Military  Engineering,  Chatham. 

Mr.  Alfred  Smith,  formerly  superintendent  of  the  Pacific  Cable  Board 
at  Fanning  Island  and  Vancouver,  and  recently  of  .\uekland,  has  been 
appointed  superintendent  of  the  Pacific  Cable  Board  at  Svdnev. 


Business  Items. 

It  ii  announced  that  the  engineering  firms  of  Messrs.  Stoyiert  &  Pitt,. 
Ltd.,  of  Bath,  and  Torrence  &  Sons,  Ltd..  have  agree<i  to  amalgamate. 

The  proprietors  of  patent  No.  21.783  1911,  relating  to  "  A  process 
of  making  the  active  material  for  storage  battery  electrodes,"  desires 
TO  SELL  THE  PATENT  OR  TO  GRANT  LICENCES.  Further  particulars  from 
Messrs.  Boult,  Wade  &  Tennant,  111-112,  Hatton-garden,  London,  E.G. 

The  proprietors  of  jjatent  No.  24.392  of  1914,  relating  to  •Signalling 
systems  for  controlling  street  traffic,"  desires  to  enter  into  arrangements 
for  the  Sale  of  the  Patent  Bights  or  for  Gr-^ntixg  Licences  there- 
under. Applications  to  Messrs.  D.  Young  &  Company,  Patent  Agents, 
11,   12,  Soutluuupton-buildings,  London,  W.C.  2. 

Tlic  Westiiighouse  Morse  Chain  Company,  Ltd.,  has  b?en  recently 
formed  in  order  to  take  over  the  Rocker  Joint  Chain  Drive  Department 
of  the  Westinghouse  Brake  Comjiany,  and  a  factory  has  been  acquired: 
at  Litchworth.  Mr.  E  Iward  Fl.-x  will  act  as  general  manager  of  the 
new  company. 

An  eight-page  pamphlet  recently  issued  by  Messrs.  C.  A.  Vandervel 
&  Company,  of  Acton,  London,  W.,  is  devoted  to  a  brief  description  o£ 
the  C.  A.  V.  standardised  electric  lighting  and  starting  equipment,  with 
diagrams  of  connections  and  notes  on  the  maintenance  of  accumulators, 
&c.  The  equipment  is  described  in  semi-technical  but  clear  language, 
and  should  prove  useful  to  the  many  motorists  who  are  called  upon  to 
use  C.  A.  V.  apparatus. 

The  General  Electric  Company,  Ltd.,  67,  Queen  Victoria -street,  E.C.4, 
has  issued  a  neat  10  -page  booklet  which  gives  particulars  of  prices  of  the 
automobile  type  of  Osram  G.E.C.  lamps.  Headlight,  sidelight,  tail  and 
dashb3ard  lamps  suitable  for  all  kinds  of  motor  cars,  as  well  as  lamps 
for  interior  lighting,  &c.,  are  listed.  Tables  of  ratings  and  prices  and  of 
lighting-up  times  are  included.  Although  speciallj'  designed  for  auto- 
mobile and  aeronautical  work  the  lamps  can  equally  be  used  for  other 
purposes. 

Owing  to  the  greatly  increased  demand  for  their  paper  pinions  the 
British  Insulated  &  Helsby  Cables,  Ltd.,  of  Prescot  and  London,  have 
been  compelled  to  issue  a  new  catalogue  which  gives  full  particulars  of,. 
and  the  data  necessary  for  placing  orders  for  Prescot  paper  pinions. 
If  customers  prefer  to  cut  their  own  wheels  the  company  quote  for  the 
paper  blanks  built  up  and  machined  ready  for  cutting,  and  a  special 
graphite  lubricant  is  supplied  for  use  with  the  pinions.  The  catalogue 
gives  tables  of  standard  keyways  and  of  circular  and  diametral  pitch. 

The  British  Insulated  &  Helsby  Cables,  Ltd.,  of  Prescot  and  London, 
have  also  issued  a  number  of  pamphlets  dealing  with  other  branches  of 
their  manufactures.  Catalogue  P.155  is  devoted  to  Prescot  porcelain 
insulation  for  the  overhead  equipment  of  electric  tramways  and  railways. 
A  number  of  Prescot  green  glaze  insulators,  hangers,  shackles,  &c.,  are 
described  and  illustrated.  Leaflets  P.156  and  157  deal  with  Prescot 
anti-acid  and  insulating  varnishes  ;  while  H.82  relates  to  the  Helsby 
condenser  and  points  out  the  advantages  of  the  Helsby  condenser  series 
system  in  cheapening  and  simplifying  the  electric  lighting  of  the  many 
new  houses  which  are  about  to  be  ei-ected  all  over  the  countrv-.  The 
Helsby  condenser  system  can  only  b?  used  on  a.c.  supply  and  a  wiring 
diagram  is  included. 

The  very  appropriate  title  of  "  The  Henley  Telegraph  "  has  been 
chosen  for" the  staff  magazine  of  Messrs.  W.  T.  Henley's  Telegraph  Works 
Company.  The  September  issue  of  the  magazine,  which  will  be  pub- 
lished quarterly  in  future,  is  brightly  written  and  well  edited.  Apart 
from  domestic  news  items,  staff  changes,  social  club  notes,  &c.,  there 
are  some  contributions  of  distinct  literarj'  merit.  The  right  note  is 
struck  in  the  editorial,  which  states  that  "we  w^ant  'The  Henley  Tele- 
graph '  to  be  an  organ  of  good  feeling.  We  want  it  to  knit  closely  the 
best  interests  of  the  staff  "and  the  Company.  It  is  to  be  essentially  a 
staff  magazine,  but  we  hope  and  feel  that  its  varying  features  of  gravity 
and  gaiety  will  find  much  interest  among  many  another  goo<l  man  and 
woman  nutside  the  staff." 

'From  Batteries.  Ltd.,  of  Redditch,  we  have  received  a  catalogue 
which  contains  an  illustrated  description  of  the  "'  Ni-Fe "'  accumulator. 
The  inventor  of  the  accumulator,  which  is  of  the  nickel-iron-alkalino 
type,  is  Dr.  V.  Jungner,  a  Swedish  electrical  engineer  and  scientist,  and 
Batteries,  Ltd.,  have  secured  the  patent  rights  for  the  United  Kingdom 
and  the  colonies.  The  "  Ni-Fe  "  battery  has  been  manufactured  since 
1911  in  Sweden,  and  it  is  used  extensively  in  that  country  for  electric 
locomotives  in  factories  and  mines,  on  railways,  for  pleasure  cars  aud 
commercial  motor  cars,  and  also  for  country  house  lighting  and  various 
other  purposes.  The  accumulator,  which  has  no  lead  or  acid  in  its 
construction,  is  claimed  to  be  unusually  strong  and  light,  and  to  have 
other  advantages  over  the  lead  type  of  battery.  We  hope  to  publish 
further  particulars  of  the  battery  in  an  early  issue. 

We  have  received  a  copy  of  the  first  issue  of  "  Business  Organisatioa 
and  Management,"  a  monthly  magazine  intended  for  the  accoimtant, 
the  secretary,  the  manager  and  all  engaged  in  commerce  and  industry. 
The  reading  matter  in  the  present  issue  covers  a  wide  ground.  Matters 
of  moment  relating  to  the  industry  and  commerce  of  the  country  are 
ably  discussed,  while  .such  subjects  as  the  Kegistration  of  Companies, 
Indian  Trade,  Income  Tax,  Transport,  Commercial  Law,  Costing,  Office 
JIanagcment,  Office  Lighting,  &c.,  arc  dealt  with,  each  by  a  WTiter  well 
qualified  in  every  respect  to  contribute  to  the  literature  of  the  subject 
on  which  he  writes.  The  article  on  Office  Lighting  is  by  Mr.  Leon 
Gaster.  and  other  contributors  are  Sir  Charles  W.  Slacara,  Bart.,  Sir 
Edward  Bravbrook,  Mr.  Wm.  Schooling.  C.B.E.,  Mr.  F.  D.  Head.  B.A., 
and  Mr.  P.  D.  Leake.  The  magazine  is  published  by  Messrs.  I.  Pitmaa 
&  Sons  at  Is.  6d. 
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Companies'  Reports,  &c. 

The  UKlTfr)  Rivki:  1'i.a.tk  Comi'aw.  Kti>.,  lias  di-elar.-d  an  interim 
•flividend  of  3  ]kt  cent.  (3<.  por  share),  tax  free,  for  the  half-year  ended 
•June  30. 

Callendeb"s  C.\ble  &  CossTRt'CTioN  CoMP.VNY,  LTD.,  has  declare<l 
•in  interim  dividend  of  5s.  per  share,  less  tax,  on  the  ordinary  shares, 
payable  Nov.  1. 

The  directors  of  the  Electrical  Utilities  Corpn.,  Ltd.,  have 
declared  a  dividend  of  1 }  per  cent,  on  the  preferred  stock  for  the  quarter 
ended  Sept.  30. 

At  the  meeting  of  the  P.iR.-^oNs  M.\KiJJE  Ste.^m  TuRBrsE  Compan'V, 
Xtd.,  on  Tuesday,  a  final  dividend  of  15  per  cent,  was  declared,  making 
25  per  cent,  for  the  year. 

An  interim  dividend  at  the  rate  of  6  per  cent.  ])er  annum  has  been 
declared  by  the  .Sh.\N(:hai  Electric  Construction  Corporation,  Ltd., 
corajMired  with  5  per  cent,  last  year. 

The  directors  of  the  Ixdo-Efrdpean  Telegraph  Company,  Ltd., 
have  declared  an  interim  dividend  for  the  half-year  ended  June  30  at 
the  rate  of  5  per  cent.  ]):'r  annum,  tax  free. 

The  directors  of  the  Shanghai  Electric  Construction  Company. 
Ltd.,  have  declared  an  interim  dividend  at  the  rate  of  6  per  cent,  actual 
•(12s.  per  share),  less  tax),  in  respect  of  the  year  1919,  compared  with 
5  per  cent.  (10s.  per  share)  in  1918. 

The  report  of  Aitomatic  Telephone.s  (Australia),  Ltd.,  for  the 
year  ended  June  30,  shon  s  a  profit  of  £6,375.  A  dividend  of  10  per  cent, 
was  recommended,  payable  in  half-yearly  instalments  of  5  per  cent.,  the 
next  instalment  being  due  in  February,  1920. 

In  a  circular  issued  by  the  Nairobi  Electric  Power  &  Lighting 
C'liMPAXY,  Ltd..  it  is  stated  that  it  is  now  possible  to  procure  further 
machinery  and  jjlant  required  to  meet  local  needs  at  Nairobi.  The  goods 
-are  in  course  of  shipment,  and  the  directors  anticipate  an  expenditure 
of  approximately  £10,W)0.  Part  of  this  is  being  paid  for  out  of  revenue, 
but  the  directors  have  decided  to  make  a  further  issue  of  shares,  not  to 
■exceed  £5,000,  in  part  payn.ent  of  the  plant. 

The  report  of  the  Cclmpama  Marconi  de  Teleorafia  Sin  Hilos  del 
Rio  de  la  Plata  for  the  year  ended  May  31,  1919,  states  that,  with  the 
termination  of  hostilities,  it  became  possible  to  proceed  with  the  con- 
struction of  the  company's  station.  The  company's  rights  are  no  longer 
limited  to  the  exploitation  of  the  Marconi  system  of  wireless  telegraphy. 
The  company  recently  called  for  tenders  for  the  erection  of  towers  and 
machinery.  The  transmission  station  will  be  on  the  north-west  of  the 
■city  of  Buenos  Ayres  and  not  at  Veronica  as  originally  proposed. 

Extraordinary  general  meetings  of  the  shareholders  of  Brothekton 
Tubes  &  Conduits,  Ltd.,  have  been  convened  for  approving  a  conditional 
agreement  which  the  directors  have  entered  into  with  Edison  Swan 
Electric  Company,  Ltd.  The  agreement  provides  for  the  change  of  the 
Company's  name  to  '■  Brotherton  Ediswan  Tubes  &  Conduits,  Limited," 
and  the  increase  of  the  capital  from  £13,000  to  £51,000  by  the  creation 
of  65,000  further  ordinary  shares  and  25,000  cumulative  participating 
preference  shares  of  £1  each,  which  latter  the  Edison  Company  agree  to 
take  up  and  pay  for  in  full.  The  agreement  also  contains  provisions 
■  detining  the  interests  of  the  jjreference  shareholders  and  providing  for 
their  representation  on  the  board,  &c.  The  Edison  Swan  Company 
will  take  from  the  Brotherton  Company  exclusively  such  goods  as  it 
manufactures,  and  two  of  the  Edison  Swan  Company  directors  will  join 
the  board  of  the  Ctmipany.  It  is  proposed  to  offer  the  65,000  new 
-ordinary  shares  to  existing  shareholders  at  8s.  per  share. 


New  Companies. 


MICA  MFG.  COMPANY.  LTD.  (159.410)- Private  company.  Reg. 
Oct.  8.  capital  £25,000  in  £1  shares,  to  carry  on  the  business  of  maiui- 
facturoi-s,  importers  and  exporters  of  and  dealers  in  mica,  micanite  and 
insulating  materials,  paints,  varnishes,  pa  pel's  and  paper  cloths,  electric, 
chemical  and  other  machinery,  <Sc.  First  directors  are  P.  Freeman 
(managing  director),  T.  J.  Sack  (works  manager  of  micanite  department) 
and  G.  H.  Hadder  (works  manager  of  mica  department),  all  permanent. 
Reg.  office  :    225.  Cazcnove-road,  N.16. 

NEWCASTI.E  ENGINEERINa  COMPANY.  LTD.  (159,077)— Private 
company,  reg.  Sjpt.  24,  capital  £25,000  in  £1  shares  ;  objects,  to  take  over 
the  business  of  engineers  and  machinery  merchants  carried  on  at  Tyne 
Dock  Entrance,  Corsteqihine  Town,  South  Shields,  as  "Reed  and 
Foggin."  and  to  carry  on  the  business  of  manufacturers  and  re))airers  of 
int'jrnal  combustion  and  other  engines  and  electrical  and  other  motors, 
&c.  First  directors  are  J.  C.  Gunn,  W.  T.  H.  Foggin,  S.  Gunn,  W.  R. 
Potter  and  .J.  H.  Reed  and  one  other. 

NEWMAN  TRADING  COMPANY,  LTD.  (159,290)— Private  company. 
Reg.  Oct.  3.  capital  £5,250  in  5.000  ordinary  shares  of  £1  each  and  5,000 
deferred  shares  of  Is.  each,  to  carry  on  the  business  of  manufacturers' 
agents,  manufacturers,  merchants,  exporters,  importers,  dealers  in  manu- 
factured goods,  &c.  First  directors  are  :  R.  C.  Boin  and  A.  Marque. 
Reg.  office  :    1.  Newman-street,  W.l. 

NORTH  BRITISH  TOOLS  COMPANY,  LTD.  (10,646)— Private  com- 
))any.  Reg.  in  Edinburgli  Oct.  2,  capital  £6,000  in  £1  shares,  to  carry 
on  the  business  of  mechanical,  motor  and  electric  engineers,  tool  makers. 
&c.     Reg.  office  :    198,  St.  Vincent-.street,  Gla.sgow. 

VICKERS-ORIENT,  LTD  (159.684.)— Private  company  ;  reg.  Oct.  16- 
capital  £10,000  in  £1  shares.  Objects  :  To  carry  on  the  business  of 
minufacturers  of  and  dealers  in  steel,  iron,  brass  and  metals  of  all  kinds, 
shipbuilders,  electricians,  &c.  Reg.  office,  Vickers  House,  Broadway, 
Westminster,  S.W. 

VICKERS  (NEW  ZEALAND),  LTD.  (159,523.)— Private  company  ;  reg. 
Oct.  11,  capital  £5,000  in  £1  shares.  Objects  ;  To  carry  on  the  business 
of  manufacturers  of  and  dealers  in  steel,  iron,  brass  and  metals  of  all  kinds, 
shipbuilders,  &c.  Reg.  office,  Vickers  House,  Broadwav,  Westminster, 
S.W. 


ELECTRO  METALLURGICAL  EXTRACTION,  LTD.  (159,732).— Reg.  Oct. 
17.  Capital  £30,000  in  £1  shares.  To  manufacture,  produce,  refine, 
sell  and  deal  in  all  chemical  elements,  compounds,  products,  (fee,  and  to 
enter  into  an  agreement  with  J.  J.  Collins.  Solicitors  :  Herbert  Smith 
&  Co.,  62,  London  Wall,  E.C. 

EVANS,  DEWHORST  &  COLLEY,  LTD.  (1.59,568.)— Private  company  ; 
reg.  Oct.  14,  caiiital  £5,(MW  in  £1  shares.  Objects  :  To  carry  on  the  busi- 
ness of  electricians,  mechanical  engineers,  manufacturers,  and  workers 
of  and  dealers  in  electricity,  &c.  First  directors  are  W.  J.  Thomas 
(chairman).  D.  J.^  Evans,  VV.  B.  Dewhurst  and  A.  H.  CoUey  (all  per- 
manent). D.  ,1.  Evansand  W.  R.  Dewhurstare  joint  managing  directors. 
.Solicitor,  T.  .John,  1,  Castle-street.  Cardiff.; 

FEUEEHEERD'S  ROTORS  (BRITISH  EMPIRE),  LTD.  (1.59,606.)— 
Private  com  p  1  ny  ;  reg.  (l.t.  16.  r,,|Ni.,  I  t-Mu.iidO  in  £10  shares.  Objects: 
To  take  over  an  inv.-nlion  rc-lating  t,,  n,liry  engines  and  ])um])S,  air  com- 
pressors and  the  like,  for  use  within  the  British  Empire,  and  to  enter  into 
certain  agreements.  First  directors  ari'  E.  M.  Feuerheerd  and  C.  F.  K. 
Quack.     R?g.  office.  New  Bridg.'-street  House,  E.C. 

FOX^BBOTHERS  (SWANSEA),  LTD.  (1.59..-)69.)— Private  company  ; 
reg.  Oct.  14,  capital  £l,.-^tO  in  £1  shares.  Objects:  To  carry  on  the 
business  of  motor,  m  'chanical.  electrical  and  general  engineers,  &c.  First 
directors  are  T.  Tyrrell,  G.  R.  Griffiths,  C.  W.  Fox,  C.  W.  Clements,  W.  H. 
Fox  and  G.  VV.  Fox  (all  permanent).  Sacretary,  C.  W.  Clements.  Reg. 
office.  Burrows-place.  South  Dock,  .Swansea. 

HOLLINWOOD  ELECTRIC  LIGHT  &  POWER  COMPANY.  LTD.  (159.575.) 
Private  .-onipany  ;  reg.  Oct.  14,  eaiulal  t:!.o(i(p  i„  il  .shares.  Objects  : 
To  take  oviT  tlie  business  of  an  eleclrir:il  enginrerand  supplier  carried  on 
as  "  S.  Staplcton,"  by  S.  L.  Stapleton  at  Hollinwood.  Oldham.  S.  L. 
Stapleton  is  permanent  director.  Reg.  office,  205,  Man  Chester- road, 
Hollinwood,  Oldham. 


Prices  of  Metals,  Chemicals,  &c. 

Copper—  Tuesday,  Oct.  21. 

Price.  Inc.  Deo. 

Best  selected per  ton  £115     0     0  £1     0     0  — 

Electrolytic  bars £121     0     0-  — 

H.C.  wire  basis per  lb.  Is.     4-^d.             —  — 

Sheet Is.     4d.                 —  — 

Phosphor-hronze   Wire — 
Phosphor-bronze 

wire,  basis   ,,  Is.   8^d.              —  — 

BrasH  60/40— 

Rod,  basis     „  Os,  lUd.              Jd.  — 

Sheet,  basis   „  Is.  2t'l.                —  Jd. 

Wire,  basis     ,,  Is.  2Jd.                —  |d. 

/row- 
Cleveland  Pig per  ton  £8     4     0             —  — 

Galvanised      steel 

wire,  basis     £33  10     0  £1     0     0  — 

Lead  Pig — 

English  „  30     0     0  £1     0     0  — 

Foreign  or  colonial             ,.  29  10     0  £1   15    0  — 

Ti'n— Ingot    282     0    0            —         £1  15    0 

Wire,  basis     per  lb.  0     3     6             —                  — 

Copper  Sulphate. — Per  ton  £40. 
Boric    Acid  (Crystals). — Per   ton. 

£72. 
Carbon  Bisulphide. — Per  ton  £55. 
Sodium  Bichromate. — Per  lb.  lid. 
Sodium  Chlorate. — Per  lb.  6d. 


Salarnmoniac. — Percwt.80s.and75s. 
Sulphur  (Flowers). — Per  ton  £21. 

,,       (Roll  Brimstone). — Per  ton 

£21. 
Sulphuric    Acid    (Pyrites,  168°).— 

Per  ton,  £7  ISs.  9d. 

Shellac. — 470s.     December  delivery  455s. 

Rubber. — Para  fine,  2s.  6d. :  plantation  1st.  latex  2s.  3.2d.  lb 


Thirty-Seven  Years  A^o. 

[From  The  Electrician,  Oct.  21,  1882.] 

Rates  to  VALr.\R.\iso. — We  are  informed  by  the  Direct  Spanish 
Telegraph  Company  that  their  rate  to  Valjiaraiso  and  other  stations  in 
Chili  has  been  reduced  from  £1.  4s.  to  14s.  8d.  per  word. 

Electric  Light  in  SniPBUiLDiso  Yards.  —The  extensive  shipbuilding 
yard,  shops,  and  sheds  of  Messrs.  Pcaree  Bros.,  at  Dundee,  arc  to  bo 
lighted  by  means  of  arc  lamps,  supplied  by  the  Northern  Electric  Light 
Company,  of  Dundee. 

A  Conference  ox  the  Electric  Light. — The  Camberwell  Vestry 
have  decided  to  invite  all  the  vestries  and  boards  of  works  in  the  south 
of  London  to  hold  a  conference  on  the  provisions  of  the  Electric  Lighting 
Act,  and  the  question  of  electric  lighting  generally. 

Undertakers  and  Electricity. — A  member  of  the  Kensington 
Vestry  asked  the  somewhat  pertinent  question,  "  What  has  electricity 
to  do  with  undertakers  ?  "  at  a  recent  meeting.  Unfortunately  the 
lugubrious  term  has  become  law,  and  is  to  bo  found  at  every  turn  in 
the  Electric  Lighting  Act,  1882.  We  confess  that  we  are  in  accord 
with  Mr.  William  Griffith  when  he  prefers  the  old  term  "  promoter" 
to  that  of  "  undertaker.' 
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GONXENXS 

■  that  new  plant  could  be  readily  obtained.     Unfortunately,  in 

Arm"ngement3"ior'the' W^^k  V:.\Vr^^                                                   49^  Practice  this  is  not  the  case.     Indeed,  the  conditions  are  in 

Improvements  in   the  Starting  and  Controlling  of  Rotary  Con-  some  respects  worse  than  during  the  war.      In  those  days  it 

verter?.    lUustr.ated       ^..   ...            492  ^^^  at  least  possible  to  obtain  priority  certificates,  but  at  the 

The  Electrical  Properties  of  Iron  Alloys.     By  E.  Gumlich 494  ^   ^-                 l          x-c                           "              ■    ,,             , 

Turbines  for  Mechanical  Drives.     By  R.  R.  Lewis 495  present  time  such  certihcates  are  not  avadable,  and  conse- 

Electritication  of  Main  Line  Railways.    By  W.  B.  Potter  and  S.  D.  quentlv  orders  for  new  plant  must  take  their  chance.     The 

Pres7d°ential'Address   'to^the'  Xorth-E^stCoas^                            '^^  g^°"^l  experience  is  that  manufacturers  have  their  hands  fuU 

Engineers  and  Shipbuilders.    By  A.  Doxford,  M..\ 497  of  orders,  and  have,  indeed,  more  work  than  they  can  carry 

Notes  on    the   Localisation   of  Breaks  or  Faults   in   Submarine  through  in  a  reasonable  time.     Consequentlv  it  follows  that 

Cables.     Bv  J.  !• .  Lloyd.     Illustrated..  498  .                                                      i          i 

Checking  the  Alignment  of  Diesel  Engine  Shafts.    By  Geo.  E.  orders  lor  new  plant,  even  though  very  urgent,  may  be  very 

Windeler 500  considerably  deferred.     It  is  difficult  to  know  what  remedy 

Electric  Furnace  Operation  at  Buffalo 501  „„„   i,,  „j   "  ,    i       ^tt     .i-    i      i                   ^l   ^             ,i-            •    i. 

Wages  and  Work    502  ^^^  ""^  adopted.      We  thmk,  however,  that  somethmg  might 

Reviews  _ 503  be  done  if  the   various  associations  which  are   particularly 

^'^'By  Ger.™  D'a^cketV"^  lUuft'rTted''!'.'^  Driven  Air  Compressors.  ^^  interested  in  electricity  supply  and  power  supply  were  to  come- 

An  Electrically-Diiven  Letter  Opener.     Illustrated !!!!].....!!  505  together  and  were  to  represent  to  the  manufacturers  concerned 

The  International  Elcctrotechnical  Commission    505  the  extreme  importance  from  every  point  of  view  of  "ivins 

HydroEleetric  Survey  of  India    5C6  ■      -j.     ^        i      /r                    •            r    i         ■   ■               i               »         6 

G."k  C.  Tough  Rubber  Covered  Cable  _ 506  Pnonty  to  plant  for  extensions  of  electricity  works.     It  seems 

A  New  Glow  Lamp.    By  Dr.  F.  Schriiter    507  to  us  that  something  in  the  nature  of  a  priority  certificate 

ie^f ^c/iS'^flS't..'""''™'"'.:::;:::::::;:::::^         tos  -•s'^^ '-  ^"-g-^^  in  tws  unofficial  way,  which  would  be 

Modern  Lighting  Methods  in  Small  Houses.     Illustrated   508  helptul  to  the  industry,  and  thus  avoid  increasing  the  difli- 

Arc  Welding  Equipment „ 509  culties  to  which  we  have  alluded. 

The  Safety  First  Movement 509  ^_^__ 

Presentation  to  Mr.  W.  W.  Blunt.     Illustrated 509  _.        _,      ^   .      .^        .            ,    '  , 

L.c.c.  Tramway  Extensions 509  The  Electnc  Heating  of  Water. 

?h:  ^1^i:^r:s^'::^^r:,dentv:::;.;::;;;;;:;;::;:::;;:;::.;:::;;;:;:;  tJo  ^™°-^«  ^i"-  '-^'"^  -^  --^^  v  eiectncai  methods  makes 

Electricity  (.Supply  Bill 511  HO  very  notable  headway,  we  do  not  doubt  that  it  will  come 

me"tySuppir  ■■■■:■■■■:::::. il2  '''  *^'  '°"''^  °*  *'°'^-     ^^'^  ^^^'^^'^^  at  present  in  vogue  for 

Kducational 613  heating  water  are  often  of  the  crudest  po-ssible  kind,  especially 

Tenders  Invited  and  Accepted —  514  in  the  kitchen  of  the  ordinary  house.     Moreover  such  methods 

Companies- Reports,  &c 515  especially  under  present  conditions,  often  suffer  from  serious 

inconvenience,  and  therefore  the  convenience  of  an  electric 

Nj  water  heater  would  be  worth  paying  for  so  long  as  the  extra 
O  l  tJ  »•  nmning  costs  were  not  too  serious.  At  the  moment,  electricity 
•  supply  tariffs  are  unfavourable  owing  to  numerous  war  charges. 
Breakdowns  at  Generating  Stations.  but  we  all  hope  that  this  is  only  a  passing  feature.  There  are. 
There  is  no  question  that  tlie  breakdown  of  plant  at  gene-  however,  other  aspects  of  the  question.  For  industrial  pur- 
rating  stations  is  becoming  a  far  too  frequent  event  at  the  poses  a  supply  of  hot  water  is  often  necessary,  either  occa- 
present  time.  We  need  only  mention  Accrington,  Bradford,  sionally  at  stated  intervals,  or  steadily  over  a  known  period 
Sunderland  and  the  Greenwich  power  station  of  the  L.C.O.  of  the  day.  An  interesting  example  of  this  kind  is  reported 
tramways  as  recent  examples.  In  the  first  named  we  under-  from  Germany,  where  a  dairy  was  provided  with  hot  water 
stand  that  the  caitse  of  the  trouble  was  inferior  coal.  This^  for  its  purpose.  The  in.stallation  replaced  a  boiler  and  steam 
of  course,  may  reduce  the  steam  that  is  available  very  ma-  pump,  which  required  a  good  deal  of  repair.  The  Uical  com- 
terially,  and  may  thus  render  it  impo.ssible  to  carry  the  full  pany  for  the  supply  of  electric  energy  in  rural  districts,  of  a 
load.  Failure  from  this  cause,  however,  is  a  very  different  kind  common  in  Germany,  advised  on  the  matter,  and  agreed 
matter  from  the  breakdown  of  turbine  plant  or  of  electric  to  supply  the  power  at  certain  hours  of  the  day.  The  whole 
generators,  for  such  occurrences  are  independent  of  the  steam  installation  was  completed  for  £60  at  pre-war  prices,  and  has 
supply.  It  is  these  which  are  really  the  serious  features  of  worked  perfectly  satisfactorily  since  1913  without  the  need 
recent  difficulties.  During  the  last  two  or  three  years  we  for  any  repairs  whatever.  It  has  taken  about  5,C)00  units  a 
have  repeatedly  called  attention  to  the  absolute  importance  year,  though  this  has  varied  somewhat,  partly  from  causes  due 
of  maintaining  sufficient  reserve  plant.  It  is  not  realised  by  to  the  war.  Li  normal  times  the  load  might  be  expected  to  be 
the  lay  official  that  generating  plant  cannot  bo  run  day  in  and  fairly  steady,  and  appears  to  last  about  six  hours  a  day. 
day  out  with  the  certainty  of  giving  a  continuous  supply.  And  as  tlie  hours  of  consumption  can  be  reinilated  bv  a^ree- 
Overhauling  is  necessary,  and  consequently  it  becomes  essential  ment,  the  load  appears  to  be  on  a  profitable  basis  for  the  supply 
to  carry  out  extensions  sufficiently  in  advance  of  the  load  company.  Plainly,  the  whole  in.stallation  is  quite  on  a  small 
that  is  to  be  supplied,  and  thus  to  enable  overhauling  to  be  scale,  but  it  may  be  taken  at  a  type  of  the  industrial  applica- 
effected  with  regularity.  The  electricity  supply  industry  is,  no  tion  of  the  heating  of  water  by  electricity,  which  might  become 
doubt,  at  present  reaping  the  bad  effects  of  an  enforced  policy  fairly  common  if  only  sufficient  brains  and  energy  were  put. 
of  restriction  ;  but  now  that  the  war  is  over  it  might  be  thought  into  the  development  of  this  field  of  activity.             ? 
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The  Demand  for  Condensed  Information. 

■A  FEATURE  ot  the  scientific  literature  of  the  present  day, 
which  is  commented  upon  in  a  recent  issue  of  "  The  Engineer,"' 
is  the  demand  for  brevity.  Few  scientists  and  engineers  are 
now  able  to  do  more  than  glance  over  abstracts,  except,  pos- 
siblv,  in  the  branch  in  which  they  specialise.  They  are  obliged 
to  take  in  tabloid  form  what  their  forefathers  took  in  doses, 
and  there  has  been  a  steady  tendency  towards  abstracting 
scientific  literature.  The  recent  depaiture  of  the  Institution 
of  Civil  Engineers  in  issuing  their  Abstracts  as  a  separate  pub- 
lication is  an  instance  in  point.  AVe  fear  that  this  tendency 
is  inevitable,  though  we  do  not  think  it  is  wholly  good.  A  very 
short  abstract,  even  if  skilfully  prepared  and  with  judicious 
selection  of  material,  is  commonly  only  useful  to  an  eXpert  as 
an  indication  ;  it  points  the  way  to  sources  of  detailed  infor- 
mation. This  is,  in  general,  the  chief  value  of  abstracts  from 
the  standpoint  of  serious  study,  and  it  is  for  this  reason  that 
we  lav  stress  on  the  judgment  and  ab.lity  of  the  abstractor. 
The  secondary  use  of  abstracts  is  to  give  a  bird's-eye  view  of 
progress,  necessarily  superficial,  unless  supplemented  by 
study  of  the  original  source  ;  but  yet  of  value  as  a  means  of 
disseminating  general  scientific  knowledge.  This  function  is, 
however,  to  some  extent  impaired  by  the  fact  that  abstracts 
are,  vcrv  properly,  prepared  by  experts  for  experts,  and  are 
therefore  not  always  capable  of  easy  assimilation  by  the  casual 
reader.  The  chief  problem  of  the  present  time,  and  it  is  ad- 
mitted not  easy  of  solution,  is  to  correlate  all  these  sources  of 
■condensed  information  which  are  now  coming  forward,  and 
prevent  undue  overlapping  of  effort.  From  this  point  of  view, 
■we  should  have  liked  to  see  the  new  series  of  abstracts,  dealing 
with  civil  engineering,  issued  as  an  additional  section  of 
■'  Science  Abstracts.'' 


use  of  power  in  this  country  per  wage-earner,  and  it  might  also 
be  found  that  in  certain  industries  the  percentage  in  electric 
power  was  unduly  low,  and  that  these  industries  should,  there- 
fore, be  specially  catered  fur  by  propaganda. 


The  Energy  Component  in  Industry. 

The  three  chief  elements  required  for  the  production  of  any 
commodity  are  raw  materials,  labour  and  energy.  The 
engineer  is  specially  interested  in  the  last  named  item,  and 
it  is  most  instructive  to  survey  industry  as  a  whole  and  to 
ascertain  in  what  field  the  use  of  energy,  especially  electrical 
energy,  is  most  evident.  We  observe  in  the  "  Electrical 
World  "  some  statistics  derived  from  the  American  census  of 
manufactures  for  the  year  1914  which  are  of  interest  in  this 
connection.  The  figures  relate  to  about  27.5,000  plants,  and 
the  most  striking  fact  is  that  in  the  period  1909-1914  the 
installation  of  power  as  a  whole  increased  by  20-7  per  cent., 
although  the  cost  of  energy  advanced  by  only  17  per  cent.  The 
horse-power  per  wage  earner  advanced  from  2-8  to  3-2.  A 
20  per  cent,  increase  in  power  equipment  was  thus  accom- 
panied by  a  10  per  cent,  increase  in  the  average  wage,  and  by 
a  3  per  cent,  decrease  in  the  cost  of  energy  per  horse-power. 
These  figures  deserve  attention  at  the  present  moment  as 
showing  how  increased  u.se  ot  power  not  only  increases  produc- 
tion, but  also  wages.  In  regard  to  electrical  equipment,  the 
figures  are  equally  striking.  In  1909  2.5-8  per  cent,  of  manu- 
facturing power  was  electrical,  in  1914  39-3  per  cent.  There 
was  an  increase  of  84  per  cent,  in  motor  installations  and  of 
52  per  cent,  in  the  degree  of  electrification.  Much  interesting 
information  is  also  to  be  derived  from  the  detailed  Statistics 
for  individual  indu.strie.s.  We  notice,  for  example,  that  iron 
and  steel  heads  the  list  in  the  installation  of  power,  and  that 
4.5  per  cent,  of  this  was  electrical.  But  lumber,  which  comes 
next,  u-sed  only  6-8  per  cent,  of  electrical  power.  So  far  as 
the  installation  of  motors  is  concerned,  iron  and  .steel  is  easily 
first,  with  30  per  cent,  of  the  total,  and  textile  next  (11-3  per 
cent,  of  total).  It  would  be  interesting  to  make  a  comparison 
with  similar  figures  for  this  country,  and  we  commend  this 
matter  to  the  notice  of  bodies  concerned  with  electric  develop- 
ment.    Such  a  comparison  would,  of  course,  reveal  a  smaller 


The  Dynamicables.— A  dinner  of  the  Draamicables  will  be 
held  on  Wednesday  next,  at  6.45  p.m.,  at  the  Trocadero 
Restaurant,  when  the  chair  will  he  taken  by  ^Ir.  A.  A.CanijibcU 
Swinton. 

Industrial  League  and  Council.-()n  November  4  a  lecture 
will  l)c'  u'iven  at  tlie  (Tuil<lh  Jl  by  T)r.  Russell  AVelLs  on  "  Higher 
ConinuTciiil  Education  and  the  Universities,''  and  on  November 
5  there  will  be  a  lecture  at  the  Institute  ot  Journalists  b_v 
Mr.  W.  .J.  (Trosert  on  "  Standard  Factory  Organisation." 

Institution  of  Civil  Engineers — The  101st  Session  of  the 
InsTitutiou  of  Civil  Engineers  will  be  opened  on  Tuesday, 
November  1,  at  5.30  p.m.,  when  Sir  .John  Purser  Griffith, 
President,  will  deliver  an  address,  and  li'dl  present  awards 
made  by  the  Council  for  Papers  dealt  witli  during  the  jmst 
Session . 

A  "Strike  Issue"  of  "Chemical  and  Metallurgical 
Engineering." — In  our  last  issue  we  gave  an  account  of  how 
the  printers'  strike  in  New  York  had  effected  the  issue  ot 
the  "'  Electrical  World."  A  similar  strike  issue  of  "  Chemical 
and  Metallurgical  Engineering  '"  has  now  come  to  hand.  This 
issue  also  consists  of  a  single  tyjJe-written  sheet.  In  their  case, 
however,  the  strike  is  the  more  unfortunate,  as  a  weekly  issue 
instead  of  a  monthly  issue  was  to  have  been  begun  on  October  1 . 

National  Employers'  Convention.— We  are  informed  that 
a  convention  with  this  title,  oriianised  by  Mr.  H.  N.  Casson, 
will  take  place  at  the  Central  Hal!,  Westminster,  on  Thursday, 
November  6.  In  the  morning  the  subject  for  discission  will 
be  "  What  We  Can  Do  Ourselves,"  and  in  the  afternoon 
'"  What  the  Government  Can  Do."'  A  piominent  business 
man  wiU  introduce  each  subject,  and  cc  mmittees  will  be 
a^ypoiuted  to  discuss  and  draw  up  resolutions.  Admission 
will  be  by  ticket  only.  In  the  evening  a  mass  meeting  will  be 
held,  when  the  committees  will  prese.it  their  repoits  and 
Mr.  Casson  will  deliver  an  address  on  "  The  Rights  of  Britisli 
Managers  and  Employers."  Those  wishing  to  attend  latter 
are  also  asked  to  a])ply  for  tickets. 

Institution  of  Electrical  Engineers.— Tlie  opening  meeting 
of  the  Institution  ot  Electrical  Engineers  for  the  forth- 
coming Session  will  take  place  at  the  Institution  of  Civil 
Engineers,  Great  George-street,  London,  S.W.,  on  Thursday, 
November  13,  at  6  p.m.,  when  the  president,  Mr.  Ri/ger  T. 
Smith,  will  deliver  his  Inaugural  Address.  Light  refreshments 
will  be  served  at  5.30  p.m. 

A  reunion  dinner  of  the  Midland  Centre  will  be  held  at 
the  Grand  Hotel,  Birmingham,  on  November  5  at  7  p.m., 
a  reception  previously  taking  place  from  6.30  p.m.  to  7  p.m. 
The 'cost  of  the  tickets  is  12s.  6d.  each,  exclusive  of  wine. 
The  Chairman  and  Committee  trust  that  this  dinner  will  be 
largely  attended  as  it  is  felt  it  will  provide  an  opportunity 
for  meeting  friends  who  have  been  scattered  during  the  war. 
The  time  table  has  been  so  arranged  that  the  speeches  will 
be  concluded  by  9  p.m.,  with  a  view  to  allowing  members 
who  have  come  from  a  distance  to  return  to  their  homes 
the  same  night. 

The  Transition  from  War  Work  to  Peace.— Tlie  experi- 
ence ot  the  New  England  W'oslinghouse  Company  (U.S.A.)  in 
re-adapting  its  machinery  to  peace  work,  is  no  doubt  typical 
of  many  largo  concerns  at  the  jjresent  moment.  It  was 
formerly  chiefly  occupied  on  a  large  order  for  Russian  rifles, 
and  was  also  turning  out  large  quantities  of  machine  guns. 
The  whole  equipment  has  now  been  re-modelled  for  the  pro- 
duction of  small  motors,  special  attention  being  devoted  to 
washing-machine  motors  and  ignition  sets.  The  "  Electrical 
World  "  contains  an  interesting  accoimt  of  the  new  arrange- 
ments. The  plant  was  originally  biiilt  without  crane  equip- 
ment, so  that  the  change  to  the  manufacture  of  relatively 
small  motors  was  a  natural  one.     Group  driving  is  still  em- 
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ployed,  and  there  are  now  in  use  about  700  motors,  ranging 
from  I  H.p.  to  100  h.p.  with  an  aggregate  capacity  of  about 
2,500  H.p.  Electric  automatically  controlled  coil-drying  ovens 
are  also  largely  employed.  We  observe  that  energy  's  received 
from  a  hydro-electric  station  at  .5,-500  volts,  and  distributed, 
at  440  volts  to  the  working  secondaries. 

Industrial  Councils  for  the  West  of  England. — A.  meeting 
ot  reiJresentatives  of  the  electricity  supply  undertakings  both 
of  local  authorities  and  companies  and  rf  trades  unions  re- 
presenting employees  in  the  electricity  supply  industry,  was 
held  at  Bristol,  on  Monday  last,  for  the  purpose  of  forming  a 
District  Council  for  Herefordshire,  Gloucestersliire,  Somerset- 
shire, Wiltshire  and  the  part  of  Devon  inchiding  Barnstaple, 
Ilfracombe  and  Lynton,  in  connection  with  the  National 
Industrial  Council  for  the  Electricity  Supply  Industry  set  up 
under  the  Whitley  Report.  The  constitution  setting  out  the 
functions  and  conduct  of  business  of  the  District  Council 
which  had  been  circulated  was  approved  and  adopted.  The 
officers  elected  to  serve  on  the  Council  were  : — Hon.  Chairman, 
Mr.  H.  Faraday  Proctor;  Hon.  Vice-Chairman,  Mr.  G.  W. 
Betteridge  (District  Secretary  of  the  Gas  and  Municipal 
Workers)  ;  Joint  Hon.  Secretaries,  Mr.  Thos.  H.  Gait  (Bristol 
Corporation  Electricity  Department)  and  Mr.  A.  Hawker 
(Local  Secretary  Union  of  General  Workers).  The  address  of 
the  Council  is  :  The  Electricity  Department,  The  E.xchange, 
Bristol. 

A  Research  Association  for  Fuel  Oil.— Members  of  the 
Diesel  Engine  Users'  Association  and  others  interested  in  the 
work  of  the  Association  met  at  a  dinner  at  the  Connaught 
Rooms,  London,  on  the  23rd  inst.  In  proposing  the  toast  of 
the  Association,  Sir  Prank  Heath,  K.C.B.,  Secretary  to  the 
Department  of  Scientific  and  Industrial  Research,  referred  to 
the  proposal  that  an  Association  should  be  formed  tor  carrying 
out  research  work  on  liquid  fuels  for  Diesel  and  Semi-Diesel 
oil  engines  under  the  Government  scheme  for  industrial 
research.  He  understood  the  whole  question  had  been  con- 
sidered at  tlie  meeting  of  the  Association  which  had  been 
held  that  day.  He  thought  that,  in  dealing  with  the  tuel 
problem,  if  the  user  and  the  fuel  producer  could  combine  and 
obtain  an  interchange  of  knowledge,  then  success  would  be 
far  more  easily  attainable.  He  noted  with  approval  that  it 
was  the  intention  of  the  Association  to  invite  the  co-ojDeration 
of  fuel  producers  and  oil  engine  makers  in  connection  with 
research  work  for  fuel  oils  best  suited  to  their  purpose.  His 
Department  would  be  pleased  to  assist  them  in  this  matter  in  a 
substantial  way.  The  Fuel  Research  Board  were  now  working 
on  the  question  of  treating  coal  in  such  a  manner  as  to  produce 
a  tuel  oil  suitable  for  use  in  internal  combustion  engines,  and 
he  thought  that  the  work  which  they  were  carrying  out  ought 
to  be  of  grea.t  assistance  to  the  Diesel  Engine  Users'  Associa- 
tion. 

Recent  Developments  in  Public  and  Private  Lighting.— 

A  public  lecture  on  the  above  subject  was  delivered  at  Univer- 
sity College,  London,  by  Mr.  W.  C.  Clinton  on  Oct.  24.  The 
lecture  was  illustrated  by  numerous  exhibits  and  lantern 
slides,  all  the  typical  modern  electric  lamps  being  shown. 
Among  other  demonstrations  Mr.  Clinton  showed  the  marked 
alteration  in  tint  of  a  series  cf  coloured  plates  when  the 
mercury  tube  light,  the  quartz  tube  mercury  lamp,  and  the 
gas-filled  lamp  were  switched  on  in  succession.  A  demon- 
stration of  the  "  Pointolite  "  lamp  was  also  given.  A  series 
of  slides  illustrated  the  comparative  thicknesses  of  actual 
carbon  and  tungsten  filaments,  and  also  of  spiralised  tungsten 
filaments  as  used  in  gas-filled  lamps.  The  chief  systems  of 
lighting,  direct  and  indirect,  cornice  lighting,  &c.,  were  dis- 
cussed by  the  aid  of  illustrations  of  well-known  installations, 
and  the  development  in  public  lighting  from  1882  (when  only 
0-2  e.p.  per  watt  was  obtained  from  glow  lamps  and  0-5  c.p. 
per  watt  from  arc  lamps)  to  1914  when  the  corresponding 
figures  were  2-0  c.p.  and  3-5  c.p.  per  watt  respectively.  It  was 
also  shown  that  on  the  Embanknu^nt  the  actual  cost  of  light- 
ing increased  from  3:s.  to  10s.  per  hour  during  this  same  period, 
but   the   cost    per    1,000  e.p.  hours  fell   from    Is.   to    3s.    4d. 


Another  feature  of  interest  was  the  display  of  some  early 
French  prints  showing  how  the  central  suspension  system  of 
street    lighting,    regarded    as    a    modern    development,    was 

employed  with  oil  lanterns  in  Paris  as  early  as  1720. 

Association  of  MJiing  Electrical  Engineers.— Tlie  an  nual 
meeting  was  held  at  Edinburgh  on  Friday  and  Saturday,  Mr. 
C.  A.  Carlow  presiding.  The  report  of  the  Advi.sory  Cfjmmittee 
stated  that  at  June  30th  last  the  membership  had  risen  to 
1,288,  and  of  that  total  439  belonged  to  the  three  branches  in 
Scotland.  Mr.  Carlow  was  reappointed  President  ;  Dr.  W. 
M.  Thornton,  Newcastle-cm -Tyne,  and  Mr.  C.  P.  Alexander, 
Nuneaton,  Vice-Presidents  ;  and  Bailie  A.  Anderson,  Wishaw, 
Treasurer.  The  first  gold  medal  awarded  by  the  As.sociation 
was  presented  to  Mr.  Gay,  of  South  Wales,  the  most  succes.sful 
student  of  the  past  year. 

In  the  counse  ot  h  is  presidential  address,  Mr.  Carlow  said  it  was  obvious 
that  Britain's  industrial  supremacy  was  bound  up  with  her  coal  supply. 
Great  economies  must  b?  introduced  in  the  consumption  of  coal  which 
had  bsen  wasted  in  a  most  serious  manner  in  the  past  becau.se  of  its 
cheapness  and  plentiful  .supply.  Theirmethodsof  producing  power,  and. 
to  a  lesser  extent,  light,  had  admittedly  been  very  extravagant.  During 
the  near  future  and  for  many  years  to  come  the  export  of  coal  was  bound 
to  hi  gr?atly  reduced, and  further  restriction  of  output  might  render 
export  altog?ther  impossible  if  this  country  was  to  be  adequately  sup- 
plied. In  1913  the  coal  trade  provided  more  than  10  per  cent,  of  the 
total  exports  of  the  country.  A  nation,  like  an  individual,  must  get 
richer  or  poorer  according  to  the  difference  between  income  and  expen- 
diture, and  to  cut  off  10  per  cent,  of  income  in  the  face  of  rising  expen- 
diture might  well  make  one  pause  to  think.  In  regard  to  education  and 
other  matter.s  he  was  of  opinion  that  some  good  would  result  from 
psriodical  intercourse  between  representatives  of  the  workmen  and  the 
local  managem?nt  at  the  mines.  Referring  to  systems  of  pa^mient,  he 
said  that  as  much  as  possible  of  the  work  should  be  done  on  piece-work, 
and  any  tendency  to  increase  the  proportion  of  shift  work  was  to  be 
deprecated.  It  was  the  duty  of  mining  and  electrical  engineers,  by 
assiduously  applying  themselves  to  present  difficulties  and  courageously 
facing  the  unknown,  to  bring  the  industry  to  the  highest  possible  point 
of  efficiency,  rememb?ring  always  that  the  interests  of  the  country  and 
the  Empire  wore  at  stik^. 

Personal. 

Sir  John  A.  F.  Aspinall  has  resigned  his  position  as  a  director  of  the 
Lmcashire  &  Yorkshire  Riilway  Company  in  consequence  of  his  appoint- 
ment as  Consulting  Mechanical  Engineer  in  the  Ministry  of  Transport. 

The  President  of  the  Board  of  Trade  has  appointed  Mr.  Andrew  Rae 
Duncan  to  be  Controller  of  Coal  Mines  in  place  of  Sir  Evan  Jones,  Bart., 
M.P.,  resigned. 

Sir  Henry  A.  Miers,  D.Sc,  F.R.S.,  Vice-Chancellor  of  the  University 
of  Manche^iter,  has  been  appointed  a  member  of  the  Advisory  Council 
to  the  Committee  of  the  Privy  Council  for  Scientific  and  Industrial 
Research. 

Lieut.  A.  H.  Desforges,  late  R.A.F.,  has  returned  to  Messrs.  Siemens 
Brothers  &  Company,  Ltd.,  Woolwich,  after  an  absence  of  abovit  three 
years  on  active  service. 

Sir  Richard  Glazebrook,  late  director  of  the  National  Physical  Labora- 
tory, is  to  be  presented  in  December  by  the  staff  with  his  portrait  in  oils, 
the  work  of  his  cousin,  Mr.  H.  Glazebrook. 


Arrangements  for  the  Week. 

FRIDAY,  Oct.  31st  (to-day). 

Junior  iNSTrruTioN  of  Engineers. 
7.20 p.m.     At  39,  Vietoria-strect,  London,  S.W.     Social  Evening. 

TUESDAY,  Nov.  4th. 

The  iNSTrrrTTiON  of  Civil  Engineers. 
5. SO  p.m.     .\t    Great   George-street.    Westminster.    London,    S.W. 
Address  hy  the  President,  Sir  John  Purser  (iriflith. 
RoNTGEN  Society. 
S. 15  p.m.     At  the  Medical  Society  of  London,  11,  Chandos-street, 
Cavendish-square,  Lnndon,  W.l.     General  Meeting.     Descrip- 
tion and  demonstration  of  Apparatus. 
WEDNESDAY.  Nov.  5tb. 

Liverpool  Engineering  Society. 
S  p.m.     .\t     the     Royal     Institution.     Colquitt-.street.     Inaugural 
.\ddress  will  be  delivered  by  the  President. 
FRIDAY,  Nov.  7th. 

The  Technical  Inspection  Association. 
7.30  p.m.     At   the   Royal   Society   of   .4rts,   John-street,   Adelphi, 
London,  W.C.     Paper  will  be  read  on   "  The  Spectrosooiie  in 
tlie  Sei  -nee  of  To-day,"  by  Prof.  Baly,  C.B.E.,  F,R.S. 
SATURDAY,  Nov   8th 

HiRMINUHAM   AND   DISTRICT   ELECTRIC   ClUB. 
/'  p.m.     .\t    the   Grand   Hotel,  Colmore-row,    Birmingham.     Paper 
to  he  read  on  "  .\utomatie  Telephones,"  liy  Mr    T.  Pettigrew. 
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Iiiil>roveinents 


in   the    Starting    and  Controlling  of 
Rotary  Converters. 


(")  Self-St/nclii'Diising  Co)iMtti:<. 
As  is   well   knovsT],  it  is  usually  required  nowadays  that 
rotary  converters  shall  be  of  the  self-syuchronising  tv})©.    The 
use  of  these  machines  facilitates  the  running  of  the  sub- 
stations, and  it  can  be  taken  that  this  practice  is  now  standard. 


Fig.  1. — Diagram  of  Connections  for  Self-Synchronising  Rotary  Converter 
(General  Electric  Company,  Ltd.) 

Pig.  1  illustrates  the  scheme  of  connections  of  the  self- 
synchronising  converters  as  now  supplied  by  the  General 
Electric  Company,  Ltd.  The  essential  features  are  the  syn- 
chronising switch  shown  in  greater  detail  in  Fig.  2,  and  the 


The  rotary  converter  is  provided  with  a  starting  motor, 
"which  is  set  into  rotation  by  closing  the  tn^Je-pole  circuit- 
breaker  shown  at  the  top  of  the  panel  in  Fig.  3.  This  brings 
the  set  up  to  approximately  s3'nchronous  speed.  Meanwhile 
the  starting  switch,  shown  in  Fig.  2,  is  closed  into  its  starting 
jxisition,  where  the  blade  A  makes  contact 
on  to  the  longsynchronising  contact  B.  Refer- 
ence to  Fig.  1  shows  that  mider  these  con- 
ditions the  .slip-rings  of  the  rotary  are  con- 
nected to  the  source  of  alternating-current 
.supply  through  the  choking  coils  which  limit 
the  current  taken  bj  the  machine.  This 
current,  however,  is  sufficient  to  puU  the  set 
into  synchronism.  Wlien  this  has  happened 
the  sjTichronising  switch  is  pushed  right 
home,  so  that  the  blade  A  goes  into  the  fuU-on 
contacts  C. 

l*ig.  2  shows  the  mechanism  which  pre- 
vents the  attendant  accidentally  closing  the 
sjaichrouising  switch  straight  away  on  to  its 
fuUy-closed  position.     It  will  be  seen  that  the 
steel  pin  G  is  fixed  to  the  blade  A .     On  closing 
the   switch,  G   is  led,  by   means  of  D  and 
the  hmged  piece  E,  to  impinge   against  F, 
which  arrests  the  movement  of  the  blade  A 
in  the  starting  position.      It  will  be  under- 
stood that  F  and  D  form  part  of  one  slotted 
piece  of  steel,  which  is  hinged  at  H.     On 
slightly  pulling  A  towards  the  "oil  "position 
the  pin   G  releases  the   slotted   bar,  which 
falls  under  its  own  weight,  allowing  the  pin  G  to  pass  along 
the  slot  and  permitting  the  synchronising  switch  to  be  pushed 
right  home.     When   this  happens   an  interlocking  contact  is 
operated  which  opens  the  no-volt  coil  of  the  starting  motor 
circuit-breaker,  tripping  the  latter,  so  that  the  converter  set  is 
left  in  sj-nchronism  with  the  starting  motor  disconnected. 

At  the  bottom  of  Fig.  1  a  resistance  will  be  seen  connected 
to  the  slip-rings  of  the  starting  motor.     This  is  a  fixed  resis- 


— — £:3" — 


Fig.  2. — Front  View  Showing  Switch  in  Synchronising  Position. 

choking  coiLs  indicated  in  Fig.  1.  A  complete  panel  for  con- 
troUingaself-synchronisingrotary  converter  is  shown  in  Fig. 3, 
from  which  it  will  be  peen  that  the  gear  required  is  ot  the 
simplest  possible  character. 


7")0  KW.  500 /575- VOLT  Rotary  Sblf-Synchronisin(;  Panel  for 
Plymouth  Corporation. 

tance,  and  is  adjusted  once  and  for  all  when  the  set  is  fiist 
put  into  use,  so  as  to  give  the  best  value  of  slip  to  the  starting 
motor  and  so  as  to  necessitate  the  minimum  value  of  synchro- 
nising current. 
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(/))  Botavji  Converters  in  rarallel. 
'"  It  is  well  known  that  if  it  be  attempted  to  run  two  rotary 
converters  in   parallel  on   both   the   continuous-current  and 
alternating-current  sides,  difficulties  are  experienced  in  that 


SHUNT  REGULATOR  \ 


the  load  divides  itself  unequally  between  the  two  machines, 
depending  upon  slight  differences  in  resistance  on  the  commu- 
tators and  the  like.  When  an  alternator  has  been  required, 
thercfoic,  to  feed  directly  two  rotaries  in  parallel  it  has  com- 


AVTEflNATOfl  ^lELD  ^^ALT£RNATOI>FICLD  REGULATOR 


EHNA  TOK  ^lELD  -»<p' 


Fig.  4. — Diaoram  of  Connections  for  the  Parallel  Running  of  Rotary  Converters. 
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monly  been  arranged  with  two  separate  and  distinct  windings, 
one  for  each  rotary.  The  method  adopted  by  the  General 
Electric  Company  is  illustrated  in  Fig.  4.  It  wiU  be  seen  that 
a  balancing  transformer  is  used.  This  transformer  consists  of 
three  cores  upon  each  leg  of  which  two  windings  are  arranged, 
each  winding  being  in  series  with  the  corresponding  phase  of 
either  converter.  It  will  be  clear  from  this  that  when  the 
currents  are  equal,  the  windings  being  reversed  with  regard  to 
each  other,  no  magnetism  is  induced  in  the  core  of  tlie  balancing 
transformer.  Directly  the  currents  become  unequal,  however, 
the  magnetic  balance  is  upset  and  a  voltage  is  induced  in  the 
one  winding  of  such  a  character  as  to  restore  the  balance. 

It  is  found  in  practice  that  quite  a  small  balancing  trans- 
former is  sufficient  to  balance  large  machines,  and  this  scheme 
has  been  in  successful  operation  in  several  places. 

Fig.  5  shows  a  balancing  transformer  for  two  750  kw. 
rotaries  standing  in  a  trench  behind  the  switchboard.  The 
size  of  this  transformer  is  approximately  2  ft.  5  in.  X  1  ft.  1  i  in. 
x3  ft.  0  in.  overall. 

These  methods  above  described  of  self -synchronising  rotary 
converters  and  for  running  two  rotary  converters  in  parallel 
form  the  subject  of  various  patents  granted  to  C.  C. 
Garraid  and  the  General  P^liH'trlc  CVim]i;uiy,  Ltd. 


l<"ic.  5. — Balancing  TR.iNSFOu.iiER  Fo?i  tuk  I'auallel  Running  of 
Rotary  CoNvnnTniis. 


Telegraphy    with  Intra-Red   Rays.— Li  addition   to   the 

experiments  with  thermopiles,  coniuH'ted  to  a  galvanometer, 
for  the  detection  of  objects  by  the  heat  radiated  from  them, 
infra-red  rays  have  been  applied  for  signalling  purposes  during 
the  war.  In  the  "  Genie  Civil  "  au  account  is  given  of  the 
arrangements  devised  bv  Messrs.  J.  H.  Stevens  and  A. 
Larigairdie,  which  has  enabled  messages  to  be  conveyed  by 
heat  rays  for  distances  up  to  20  km.  The  analyst  uses  a 
tliermopile  at  the  focus  of  a  parabolic  mirror  as  the  receiver, 
and  an  electric  arc  projector,  covered  by  a  special  black  glass 
screen  coated  with  manganese  peroxide  as  the  source.  This 
screen  diminishes  the  total  radiation  by  50  per  cent.,  but 
completely  bloclcs  visible  rays,  thus  rendering  the  signalling 
a  secret  process.  The  receiver  is  also  recommended  for  use 
at  .sea  in  detecting  approaching  icebergs,  and  the  authors 
have  devised  a  special  form  of  galvanometer,  unaffected  by 
rolling  or  pitching,  for  use  in  this  case. 


494 


THE  ELECTRICIAN. 


October  31,  1919. 


The  Electrical  Properties  of  Iron  Alloys.' 


Bv   E.   GUMLICH. 


The  committee  apix>inted  some  years  ago  to  investigate  the 
magnetic  proiterties  of  iron,  in  so  far  as  they  depend  on  cliemical 
constitution  and  thermal  treatment,  soon  discovered  that  very  little 
systematic  work  had  been  done  and  very  little  was  accurately  known. 
A  large  number  of  persons  and  firms,  therefore,  interested  themselves 
in  the  matter.  The  plan  was  to  take  commercially  pure  iron,  and 
to  add  to  it  definite  amounts  of  other  chemically  pure  elements.  The 
most  important  of  these  are  carbon,  manganese  and  silicon  ;  secon- 
darily, aluminium  is,  perhaps,  less  important ;  but  this  was  also, 
included,  though  not  sulphur  or  phosphorus.  A  muffle  furnace, 
heated  by  gas.  was  used,  which  was  capable  of  heating  rings  30  cm. 
in  diameter,  weighing  10  kg.  But  it  was  later  found  more  con- 
venient to  use  an  electrically-heated  tube  furnace,  which  would 
take  rods  or  narrow  bundles  of  sheet  iron.  This  avoided  the  indirect 
effects  due  to  the  atmosphere  of  gas,  and  enabled  experiments  to  be 
carried  out  more  or  less  in  a  vacuum.  The  original  .Paper  contains 
full  particulars  of  the  magnetic  investigations,  which  were  carried 
from  0-5  to  3(K)  gauss.  The  coercive  force  and  the  saturation  point 
were  determined  for  each  alloy.  The  initial  permeability  was  also 
determined  for  very  weak  fields,  and  this  point  has  lately  become  of 
technical  importance  in  connection  with  certain  types  of  galvano- 
meter and  transformer.  The  specific  resistance,  the  temperature 
coefficient  of  the  resistance  between  20°C.  and  lOO'C,  and  the 
density  of  the  alloy,  were  also  investigated. 

As  is  to  be  expected,  the  so-called  "  change  points  "  are  of  im- 
portance ;  taken  in  connection  with  the  thermal  treatment,  they 
exercise  an  effect  on  the  magnetic  properties  of  iron.  The  first  of  the 
three  first  "  change  pouits  "  is  the  temiierature  at  which  the  carbon 
is  separated  from  the  iron  carbide,  which  is  in  itself  slightly  mag- 
netisable,  and  is  known  by  the  name  of  cementite.  If  there  is  less 
than  1  per  cent,  of  carbon,  the  separation  takes  a  laminated  form, 
which  has  a  pearly  appearance,  and  gives  rise  to  the  name  "  perlite," 
which  is  strongly  magnetisable.  The  separation  of  the  carbon  can, 
under  certain  circumstances,  be  avoided  by  the  sudden  cooling  of 
the  iron  from  a  high  temperature  ;  this  generally  forms  a  hard 
steel,  known  as  '  martensite."  This  has  lately  been  regarded  at  the 
tirst  decomposition-product  of  a  non-magnetic  component,  called 
"  austenite,"  which  is  very  difficult  to  obtain  in  a  pure  state.  The 
first  "  change  point "  at  700°C.  is  very  important  in  alloys  con- 
taining carbon — i.e.,  in  all  commercial  fonns  of  iron.  The  second 
■•  change  point,"  between  760  deg.  and  770  deg.,  is  the  ascending 
temperature  at  which  a  iron,  which  is  magnetisable,  changes  into 
P  iron,  which  is  not.  The  third  is  at  fH)0  deg.,  when  {i  iron  changes 
into  y  iron,  also  non-magnetisable,  but  which  contains  the  carbon 
in  solution.  The  three  '"  change  points  "  for  ascending  temperatures 
are  called  .IC],  Ac^,  Ac,  ;  for  descending,  Ar^,  Ar^,  Ar^. 

Samples  1  to  5  were  iron,  used  in  dynamos,  or  black  iron  plate  ; 
sample  6  was  cast  steel,  with  0-55  jwr  cent,  of  carbon  ;  sample  7  was 
an  alloy  containing  3  per  cent,  of  silicon.  Samples  1  to  5  were  very 
similar  in  chemical  analysis,  and  contained  0-05  per  cent,  of  carbon, 
0-3  to  0-4  per  cent,  of  manganese,  0-05  to  01  per  cent,  of  sulphur 
and  phosphorus.  Beside  this,  there  were  some  strips,  3  mm.  thick,  of 
Fischer's  electrolytic  iron,  which  is  of  an  extraordinary  degree  of 
purity.  It  was  first  the  intention  to  dctennine  from  these  samples, 
and  by  extraj)olation  from  the  series  of  carbon,  silicon,  manganese 
and  aluminium  alloys,  the  true  density  and  resistance  of  pure  iron. 
Thus  this  value  was  obtained  by  a  number  of  different  processes, 
which  all  gave  results  which  agreed  to  a  very  remarkable  extent. 
The  mean  of  the  values  thus  obtained  for  the  properties  of  pure  iron 
were  as  follows  :  viz.,  the  density  7-876  ;  the  resistance  per  metre 
at  20  deg.  of  a  bar,  1  sq.  mm.  in  cross-section,  00094  ohm  ;  the 
temperature  coefficient  of  the  resistance,  0-.573  per  cent.  ;  the 
saturation  value  21,620.  The  fig\ire  for  the  resistance  agrees  with 
that  obtained  by  Yensen,  who  found  0-0i)!)6.  Bennedick's  figure 
of  0-076  is  undoubtedly  much  too  low.  The  saturation  value  of 
21,620  agrees  exactly  with  that  obtained  from  Fischer's  electro- 
lytic sample.  From  the  samples  1  to  5  the  following  values  for 
the  "  change  points "  were  obtained — viz.,  ,-lCi=732  deg.  ; 
ACi=165  deg.  ;  ,4c3  =  896  deg.  ;  Ar,=Gn  deg.  ;  .Ir2=763  deg.  ; 
^r,=886deg.  There  is  a  certain  temj^rature  hysteresis  to  be 
noticed^j.''.,  the  values  for  ascending  and  descending  tempi^ratures 
differ,  though  this  is  not  the  case  for  the  second  "  change  point." 

♦  Abstract  of  .an  article  in  the  "  EU-klrotcclinischc  Zcitsclirift,"  Nob. 
26  and27, 1919, which containsanab.stract  of  tlic  Pa|H-r  read  before  the 
innual  muctin);  of  the  Vcrband  Dcutschcr  Klf-ktrotcohniker  in  Berlin. 
A  complete  rpp  )it  of  the  Paper  is  contained  in  the  "  WiKscnsehaftliihe 
Abhandlunijcn  dcr  R-ichsanstalt,"  Band  IV..  Heft  3,  1918,  published  by 
Julius  Springer,  Berlin. 


The  magnetising  curves  of  the  material  before  heating  showed 
no  peculiarities.  The  coercive  force  with  samples  1  to  5  for  rods 
laj'  between  1-4  and  2-4  ;  the  remanence  was  about  10,000  and  the 
maximum  permeability  was  between  2,000  and  4,600.  The  rolling 
process  made  these  figures  worse  for  plates,  but  subsequent  heating 
improved  things.  The  samples  were  next  heated  for  24  hours  in  an 
atmiisphcre  of  nitrogen  at  temperatures  of  660,  735,  785,  840,  900, 
95(1  ;ind  l.dUl)  deg.,  which  include  all  the  "  change-points."  It  was 
found  tliat  the  best  temperature  for  this  process  was  785  deg.  ;  up 
to  that  temperature  the  coercive  force  fell,  while  the  remanence  and 
maximum  penneabUity  increased  ;  beyond  785  deg.  the  figures 
fell  off.  The  hysteresis  curve  for  sheets  became  excessively  steep 
through  the  heat  treatment,  the  remanence  rose  nearly  to  15,000. 
Tills  heating  to  785  deg.  was  repeated.  With  rods  6  mm.  in  diameter 
a  slight  improvement  was  noticed  for  four  heat  treatments  ;  with 
sheets  the  best  result  was  reached  after  the  second  or  third  heating, 
after  which  the  figures  began  to  fall  off.  The  changes  or  improve- 
ments were  mostly  noticeable  for  low  values  of  the  induction  or  field 
strength  ;  for  high  values  there  is  no  perceptible  change  of  any 
note. 

It  was  now  a  question  as  to  whether  the  presence  of  nitrogen  in  the 
furnace  exercised  any  determining  effect.  A  vacuum  tube  funiace 
was  therefore  employed,  and  tests  at  785  deg.  and  900  deg.  were 
carried  out.  Naturally  a  good  deal  of  gas  was  given  off,  but  this 
was  removed  by  the  pump.  The  result  was  surprising  :  The  samples 
1  to  5  were  very  decidedly  improved  at  785  deg.  ;  with  the  sheets 
the  improvement  was  completed  m  24  hours.  The  best  sheet  had 
a  coercive  force  of  0-64,  and  a  maximum  permeability  of  10,800; 
J),  the  Stemmetz  coefficient,  was  0-00108.  With  rods  the  improve- 
ment continued  during  the  second  treatment.  They  had  a  coercive 
force  between  0-37  and  0-53;  amaximum  permeability  from  14,800 
to  7,800 ;  ,,  varied  from  0-00054  to  0-0007.  The  values  of  ,;  were 
determinetl  for  an  induction  of  18,000.  Technically,  the  ordinary 
induction  is  about  10,000,  and  the  value  would  be  correspondingly 
altered.  The  heat  treatment  at  900  deg.  produced  worse  results 
than  at  785  deg.  Later  attempts  were  made  for  shorter  periods 
at  1,100  deg.  in  a  vacuum.  The  results  were  distinctly  worse  than 
those  as  785  deg.,  but  perhaps  slightly  better  than  those  at  900  deg., 
which  was  probably  due  to  the  shorter  length  (12  hours)  of  the 
heating  process. 

As  for  hydrogen,  it  is  known  to  exercise  a  very  marked  hardening 
effect  on  pure  iron.  ElectrolyticaUy  deposited  iron  contains  a  great 
volume  of  hydrogen,  and  is  magnetically  very  hard.  However,  in 
that  case  we  are  dealing  with  nascent  hydrogen.  It  seemed,  how- 
ever, important  to  determine  whether  the  presence  of  hydrogen  in  a 
furnace  exercised  any  deleterious  influence.  The  result  of  tests  on 
samples  which  were  heated  24  hours  in  an  atmosphere  of  hydrogen 
at  810  deg.  was  to  show  that  a  marked  improvement  was  effected, 
but  not  so  marked  as  with  nitrogen. 

The  cause  of  the  beneficial  effect  of  the  heat  treatment  has  generally 
been  supposed  to  be  that  it  removes  a  certain  mechanical  hardness 
and  tends  to  alter  the  structure.  If  this  were  so,  one  would  expect 
a  progressive  improvement  from  thermal  treatment.  As  wo  have 
seen,  a  prolonged  thermal  treatment  produces  finally  a  poorer  result 
than  one  less  prolonged.  We  are,  therefore,  lead  to  the  conclusion 
that  thermal  treatment  from  the  magnetic  point  of  view  injures  the 
structure  of  the  metal  ;  but  this  injury  is  at  first  more  than  counter- 
balanced by  the  improved  softness  of  the  metal.  Oxygen  is  sup- 
posed to  be  the  most  harmful  gas  which  is  present  in  iron,  and  it  can 
only  be  removed  by  oxidising  the  carbon.  This  decarbonisation 
takes  place  more  rapidly  and  completely  in  a  vacuum,  and  more 
quickly  in  sheets  than  in  rods.  It  also  takes  place  more  rapidly 
if  the  thermal  treatment  is  repeated  for  short  intervals  rather  than 
if  continued  for  long  ones.  The  relative  content  of  carbon  and 
oxygen  is  mainly  the  cause  of  improvement  due  to  heat  treatment. 
There  is  an  element  of  chance  about  the  results.  It  was  not  fmuid 
possible  to  produce  the  same  results  with  different  samples  from 
the  same  source.  Some  micrographic  photographs  of  sections  are 
given  which  were  taken  from  a  rod  before  and  after  a  thermal  treat- 
ment of  17  hours  at  975  deg.  in  a  vacuum.  The  perlite,  which  cor- 
responded to  the  relatively  high  amount  of  carbon — viz.,  0-55  per 
cent. — gradually  seemed  to  disappear.  The  photographs  show  that 
this  took  place  more  at  the  edge  of  the  rod  than  in  the  middle 

It  seemed  possible  that  a  high  temj;erature  during  the  rolling 
process  might  injure  the  sheet  iron  used  in  the  construction  of 
dynamos.  It  was  also  possible  that  the  water  used  on  parts  of  the 
rolling  machinery  might  be  decomposed  by  the  red  hot  iron  and  th 
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gases  partially  absorbed.  Experiments  were  carried  out  to  test  this 
point  with  the  practical  help  of  a  firm  of  ironworkers  ;  but  nothing 
could  be  dehnitely  traced  to  either  of  these  causes. 

The  tendency  of  iron  to  "  age  "  in  the  process  of  time  is  a  well- 
known  phenomenon  :  but  a  general  investigation  of  the  problem 
would  take  >is  too  far.  It  must  suffice  to  draw  attention  to  some 
points.  The  German  Verband  Deutscher  Elektrotechniker  defines 
the  "ageing  coefficient"  as  the  percentage  change  in  the  losses  in  the 
iron,  due  to  a  maximum  induction  of  10,000  c.g.s.  after  being  heated 
for  601  (  liours  to  100°C.  Proceeding  on  this  basis,  we  may  examine 
the  results  of  some  tests.  There  were  five  samples  which  had  the 
same  chemical  analysis  and  very  similar  magnetic  properties.  After 
heating  in  an  atmosphere  of  nitrogen,  one  of  these  samples,  which 
had  been  made  by  the  Thomas  process,  showed  a  veiy  much  higher 
■'  ageing  coefficient  "  than  the  others.  This  amounted  to  something 
between  1-6  and  2-1.  All  the  other  samples  were  made  by  the 
Siemens-JIartin  process,  and  after  heating  in  a  vacuum  at  785deg. 
they  had  a  coefficient  of  about  1-01  ;  after  heating  in  a  vacuum  at 
9<MJ  deg.  the  coefficient  was  between  1-2  and  1-4  ;  while  with 
the  Thomas  steel  the  coefficient  was  nearly  three  times  its 
original  value.  In  the  making  of  the  material  by  the  Thomas 
process,  a  current  of  air  is  passed  through  the  fluid  mass.  It  there- 
fore seemed  probable  that  a  certain  amount  of  osj-gen  might 
be  occluded  in  the  metal.  It  was  shown  to  be  the  case  that  with 
specially  prepared  samples  of  pure  iron,  into  which  oxygen  was 
artificially  introduced,  the  ageing  characteristics  were  specially  bad. 
Alloyed  metal  does  not  show  the  same  tendency  to  age,  and  this 
jxjints  to  the  fact  that  the  oxygen,  dissolved  in  the  metal,  is  a  con- 
tributori-  cause,  because  a  portion  of  the  silicon  or  aluminium  is 
used  in  deoxidising  the  metal,  and  is  removed  in  the  form  of  slag.  It 
is,  therefore,  fair  to  assume  that  the  highly  alloyed  metal  is  more 


free  from  oxygen  than  the  ordinary  type.  But  even  this  does  not 
fully  explain  the  matter,  and  it  must  be  supi)osed  that  certain 
obscure  molecular  changes  gradually  take  place  in  the  course  of  time, 
about  which  at  present  very  little  is  known. 

The  n?xt  section  of  the  .Paper  deals  mth  carbon  alloys,  and  a 
number  of  curi^es  are  given  showing  results  of  tests  on  samples  from 
different  makers.  These  include  a  study  of  the  magnetic  properties 
after  slow  cooling  from  930  deg.,  and"  also  after  sudden  cooling, 
together  with  the  influence  of  vibration  and  heat ;  but  no  general 
conclusions  are  given  on  the  subject,  the  authors  confining  them- 
selves to  a  study  of  particular  cases.  The  same  thing  is  true  to  some 
extent  about  the  authors  treatment  of  other  alloj-s,  such  as  those 
containing  aluminium,  silicon  or  manganese.  The  reader  must  be 
referred  to  the  original  Paper  for  full  details,  as  it  is  only  possible  here 
to  find  space  for  the  general  outline  of  the  work.  With  regard  to 
silicon,  after  the  alloy  is  poured  out  into  the  moulds  and  allowed 
to  cool  slowly,  some  part  of  the  carbon-content  seems  to  disappear ; 
in  certain  cases  the  coercive  force  is  almost  as  low  as  that  of  pure  iron. 
If  suddenly  cooled,  the  presence  of  silicon  seems  to  prevent  the 
formation  of  large  quantities  of  "hardening"  carbon,  which  is 
known  to  be  specially  harmful.  The  carbon  impurities  take  the 
form  of  the  comparatively  harmless  perlite  ;  but  this  also  decom- 
poses. The  carbon  may  combine  with  the  occluded  oxygen  and 
escape  in  the  form  of  carbon  monoxide,  or  it  may  change  under  the 
action  of  silicon  into  ferrite  and  carbon,  and  is  then  magnetically 
almost  harmless  ;  but  in  order  to  obtain  this  result  there  must  be 
at  least  .3  or  4  per  cent,  of  silicon  in  the  alloy.  If  aluminium  is 
present  in  the  alloy,  it  acts  indirectlj-  like  sflicon  in  almost  precisely 
the  same  way.  Thus,  it  has  the  same  tendency  to  convert  carbon 
into  some  harmless  form,  in  so  far  as  the  magnetic  projjerties  of  the 
metal  are  concerned. 


Turbines  for  Mechanical  Drives.* 

Bv    R.    R.    LEWIS. 

To  meet  the  demand  for  a  reliable  and  efficient  steam  turbine- in 
smaU  and  medium  sizes  to  drive  centrifugal  pumps,  fans  and  other 
moderate  speed  apparatus,  the  ■  Type  L  "  mechanical  drive  turbine 
was  designed. 

These  machines  have  been  on  the  market  about  two  years,  and 
hundreds  of  them  are  in  successful  service.  Many  such  turbines 
are  located  in  basements  and  in  more  or  less  inacessible  places  where 
they  receive  the  minimum  of  care  and  attention  :  but  their  riigged- 
ness  and  simplicity  have  enabled  them  to  perform  their  duties  under 
adverse  conditions. 

The  design  has  been  made  as  simple  as  possible  ;  the  turbine 
consisting  essentially  of  a  bucket  wheel  mounted  on  a  shaft  and 
enclosed  in  a  steel  casing,  a  nozzle  for  directing  steam  into  the 
buckets,  and  an  opening  for  the  escape  of  exhaust  steam.  One  of 
the  greatest  difficulties  met  in  the  design  of  this  type  of  turbine  was 
to  achieve  moderate  cost  and  at  the  same  time  to  make  the  machines 
suitable  for  a  wide  range  of  operating  conditions.  In  driving  cen- 
trifugal pumps  the  speed  depends  largely  on  the  head  under  which 
the  pump  is  to  operate,  and  turbines  for  this  ser\'ice  must  run  at 
speeds  from  800  to  3,600  revs,  per  min.  The  steam  pressure  may 
be  from  75  lb.  to  200  lb.  or  over,  the  back  pressure  may  be  from 
atmospheric  pressure  to  201b.  or  301b.,  or  the  turbme  may  be  re- 
quired to  operate  with  a  vacuum.  The  capacity  required  may  be 
10  fl.p.  or  600  11. p. 

It  would  be  out  of  the  question  to  develop  a  special  turbine  for 
each  combination  of  conditions  ;  but  practically  the  same  result  is 
secured  by  designing  certain  standard  elements,  a  number  of  which 
can  be  combined  to  form  a  complete  turbine  that  will  exactly  fit  any 
particvilar  ease. 

The  plan  of  construction  adopted  involves  the  use  of  one,  two  or 
three  bucket  wheels,  a  variation  in  the  length  of  the  buckets,  and 
the  arc  of  steam  adniissiou  through  the  first-stage  nozzles.  The 
size  of  the  steam  and  exhaust  connections  and  the  governor  parts 
for  regulation  at  diiferent  speeds  are  also  varied. 

Before  assembling  one  of  the.se  machines  for  a  jiarticular  duty, 
it  is  neccs-sary  to  know  the 

1.  Cajwcity  in  brake-horse-power. 

2.  Steam  pressure. 

3.  Superheat  or  moisture. 

4.  Back  pressure,  or  vacuum. 

5.  Sjjeed  o£  revolution. 

6.  Direction  of  rotation. 

It  is  optional  whether  the  turbine  shall  have  one,  two,  or  three 

*.Ab.?tract  o{  an  article  in  the  "General  Electric  Review  "  (U.S.A.) 


stages  ;   but  the  machine  with  the  greater  number  of  stages  usually 
is  more  efficient  but  more  expensive. 

The  turbine  is  of  the  Curtis  impulse  type,  in  which  the  steam  is 
given  a  relatively  high  velocity  by  passing  through  a  divergent 
nozzle.  It  then  immediately  enters  the  revolving  buckets,  and  as 
its  velocity  becomes  reduced  it  gives  up  its  energy  to  the  buckets, 
causing  a  rotation  of  the  wheel  and  shaft.  The  steam  in  entering 
the  turbine  passes  first  through  the  emergency  valve  chest  (if  one 
is  used),  then  through  a  steam  strainer  which  prevents  the  entrance 
of  scale  or  other  foreign  particles.  It  next  passes  through  the 
governor  valve  and  enters  the  turbine  proper  through  the  first-stage 
nozzles.  After  passing  through  the  buckets  of  a  single-stage  turbine 
it  passes  out  of  the  exhaust  ojiening.  In  the  case  of  a  two-stage 
turbine,  the  steam  after  leaving  the  first  bucket  wheel  would  pass 
through  an  opening  in  the  idiaphragm  between  the  stages  and 
through  the  second-stage  nozzle,  then  through  the  second-stage 
buckets  and  into  the  exhaust. 

The  wheel  casing  is  made  of  steel  and  is  split  horizontally.  To 
this  are  bolted  the  high  and  low-pressure  heads.  The  heads  support 
the  main  bearing  brackets  and  are  provided  with  feet  on  which  the 
turbine  rests.  The  high-pressure  head  also  supports  the  steam  chest 
and  governor  valve.  The  low-pressure  head  carries  the  exhaust  flange. 

The  wheel  discs  are  of  steel  and  are  keyed  to  the  shaft.  Each 
disc  carries  two  rows  of  buckets  made  of  bronze  and  dovetailed 
around  the  periphery.  The  diaphragms  are  held  by  grooves  in  the 
casmg.  The  bearings  are  babbit  t  lined  and  ring  oiled.  The  governor 
is  of  the  centrifugal  tyiDc  and  is  mounted  on  the  end  of  the  sliaft.  It 
operates,  through  a  bell  crank,  the  governor  valve,  which  is  of  the 
double  balanced  poppet  type. 

By  means  of  a  simple  device  the  speed  may  lie  altered  while  the 
turbine  is  running,  the  governor  continuing  to  exert  full  control  at 
the  altered  speed.  When  desirable,  an  emergency  governor  may 
be  fitted  to  the  machine.  This  device  is  entirely  independent  of  the 
governor  proper,  and  in  emergency  shuts  off  the  steam  supply  and 
prevents  excessive  speed.  For  operation  at  two  ilitTerent  steam 
pressures,  or  whenever  the  best  efficiency  is  required  at  various 
conditions  of  load  or  speed,  one  or  two  hand  valves  may  be  used. 
These  vahes  modify  the  ctTective  capacity  of  the  nozzles. 


"British  Westinghouse  Gazette."-  The  current  i.ssue  of 
the  British  Westinghouse  "  Gazette  and  Chib  News  "'  contains 
articles  on  "  A  Now  Eloctriwtlly-Driven  Winding  Equipment 
at  Kilton  Collieries,"  by  Mr.  C.E.  Raeburn,  and  on  "  Electri- 
cally-Driven Reversing  Rolling  -Aljll  at  Jarrow."  The  ••  Club 
News  "  sections  deal  e.xhau.stively  with  the  social  activities  of 
the  employees  at  Trafford  Park,"  from  which  we  gather  that 
they  are  a  very  happy  family. 
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Electrification   of   Main   Line   llail\^ays.* 

IJy    M-.    B.    POTTKK  and    S.    D.    TODO. 

The  relation  of  electricity  to  electrification  is  much  the  same  as  raihvaj'  electrification  wherever  the  conditions  admit.     In  tlie'year 

that  of  steam  to  the  steam  railroad,  but  the  manifestation  is  difEerent.  1914  the  coal   production  for  the  countrj'  was  .513,00(),000  tons. 

We  have  switches  instead  of  valves,  solid  conductors  instead  of  Statistics  for  the  last  year  are  not  available,  but  unofficial  estimates 

pipes,  contacts  instead  of  pipe  fittings,  rotarj'  motors  instead  of  have  indicated  that  the  coal  production  for  1918  was  685,000,000 

reciprocating  engines  ;   but  these  are  differences  in  kind  rather  than  tons.     All  the  figures  given  in  the  preceding  table  would  presumably 

in  fimction.  be  increased  by  25  to  30  per  cent,  in  order  to  represent  conditions 

There  are  several  methods  by  which  electrification  may  be  to-day.  It  is  self-evident  that  the  utilisation  of  water-power  is  of 
accomplished,  but  the  choice  of  the  method  and  type  of  equipment  vital  importance,  as  affording  the  only  knoT\Ti  means  for  effectually 
demands  care  to  ensure  the  best  economic  results.  The  interest  consennng  our  limited  fuel  supply.  At  the  present  time,  the  water- 
on  investment  and  the  maintenance  in  particular  are  among  the  power  development  in  the  United  States  amounts  to  about 
perpetual  expenses  which  are  largely  determined  by  this  choice.  5,000,000  kw.     Estimates  as  to  the  presumable  ultimate  develop- 

The  subject  is  one  of  world-wide  importance,  but  seems  to  have  ment  vaiy  considerably,  but  are  around  50,000,000  kw. 
been  recognised,  especially  in  the  United  States.  In  spite  of  our  The  relative  amount  of  power  required  for  complete  railway 
great  mileage,  we  have  more  actual  main  line  electrification  and  a  electrification  is  less  than  is  usually  supposed.  A  number  of  power 
greater  proportion  of  our  total  mileage  electrified  than  all  the  rest  stations  capable  of  delivering  37,200,000,000  kw.-hours  per  year,. 
of  the  world.  The  265,000  miles  in  the  United  States  represents  with  an  average  24-hour  load  of  one-half  the  installed  capacity, 
about  400.000  miles  of  single  track.  To  this  must  be  added  about  would  have  an  aggregate  installation  of  approximately  8,500,000  kw. 
50,000  miles  of  troUej  lines,  making  the  total  railway  single  track  In  1917  there  were  installed  in  central  stations  for  lighting  and 
in  the  United  States  approximately  4.50,000  miles.  power  purposes,  approximately  9,000,000  kw. ;  in  railway  power- 
In  considering  heavy  electrification,  if  we  eliminate  the  electric  stations  3,000,000  kw.,  and  in  isolated  stations  8,000,000  kw.,  a 
roads  which  are  devoted  strictly  to  motor  car  service,  and  include  total  installed  capacity  of  about  20,000,000  kw.  Thus  there  is 
under  our  categorj-  those  tracks,  both  steamroad  and  troUey,  which  already  installed  in  the  oountiy  a  power  station  capacity  of  over 
are  handling  freight  and  passenger  service,  with  electric  locomotives,  twice  the  requirements  for  ojierating  all  the  railroads  electrically. 
we  find  in  the  United  States  approximately  675  electric  locomotives  The  power  that  would  be  required  really  is  not  excessive  as  compared 
operating  over  4,875  miles  of  route,  or  8,300  miles  of  electrified  with  the  electrical  development  which  has  already  be*n  accomplished. 
track.  Compared  with  this,  in  all  the  rest  of  the  world  there  are  The  present  tendency  of  modem  power  development,  both  steam 
approximately  4.50  electric  locomotives  operating  over  1,000  miles  and  hydraulic,  is  tov.ards  the  growth  of  large  central  power  stations 
of  route,  or  1,7.50  miles  of  track.  Thus  the  percentage  of  electrified  and  inter-connected  distributing  systems,  situated  at  points  of  cheap 
route  mileage  in  the  United  States  is  about  10  times  as  much  as  the  coal  supply  or  of  hydro-electric  development.  Besides  poiverfor 
percentage  in  all  other  countries  combined.  cities  and  industries,  the  same  systems  could  furnish  power  for  the 

Reasons  for  Ehclrijicalion. — The  reasons   justifying  a  change  in  railways  in  their  territory'.     The  Montana  Power  Company  may  be 

motive  power  from  steam  to  electricity  on  main  line  railroads  have  cited  for  example.     This  company  has  12  hj'draulic  power  stations 

been  often  (hscussed.     They  include  freedom  from  smoke  and  cinders,  feeding  into  a  common  distribution  system  at  100,000  volts.     The 

increased  carrying  capacity  of  track,  decreased  expense  of  operation,  total  install?d  capacity  is  approximately  175,000  kw.  with  possible 

elimination  of  delays  due  to  grades  and  other  conditions,  increased  extensions  by  future  dsvelopment  of  an  equal  amount.     Power  is 

safety  and  reliability,  and  other  similar  advantages.     Probably  the  furnished  for  lighting   and   industrial   purposes   to   various   cities 

freedom  from   smoke   and  cinders  has   been  the   most  influential  throughout  the  State  and  also  to  the  Chicago,  Milwaukee  &  St.  Paul 

argument  in  the  past.     To-day,  however,  there  are  other  special  Railway.     The  average  24-hour  demand  for  the  440  miles  of  the 

factors  such  as  the  conservation  of  fuel  ;    25  per  cent,  of  the  coal  Chicago,  Milwaukee  &  St.  .Paul  electrification  is  only  in  the  order 

mined  in  the  United  States  is  used  on  its  railroads.  of  15,000  kw.  with  a  maximum  of  about  28,000  kw. 

To-day,  however,  there  are  other  special  factors  such  as  the  con-  Design  of  Locomotives. — A  comparison  of  American  electric  loco- 

Bervation  of  fuel.     Twenty-five  per  cent,  of  the  coal  mined  in  the  motive  development  with  European  and   particularly  Continental, 

United  States  is  used  on  its'railroads.  shows  a  characteristic  difference  in  the  method  of  transmitting  the 

During     the     year     1914     (including     the     estimated     tonnage  power  of  the  motor  to  the  driving  wheels.     In  America  the  success 

of  cars  and  locomotives)   the   railwav   traffic   amounted  to  about  attained  with   the  many  hea\y   high-speed   motor  cars,   and  the 

1,000,000,000,000   ton-miles.     Of  this,  the  movement  of  coal  for  utilisation  of  these  cars  in  many  cases  for  hauling  trains,  led  to  the 

railway  purposes,  together  with  the  coal  cars  and  locomotive  tenders  building  of  similar  equipment  for  locomotive  purposes  only.     This 

carrying  the  same,  amounted  to  about  12  per  cent.  type  represents  the  most  economical  design,  but  as  the  tractive  effort 

It  will  be  of  interest  to  estimate  the  electric  power  which  would  is  transmitted  through  the  truck  centre  pin,  it  is  commonly  limited 

be   required  to  move  this  tonnage  exclusive  of  the  railway   coal  to  a  weight  of  about  60  tons.     For  heavier  locomoti\es  of  thi.s  type, 

haulage.     The   energy    demand    per    1,000-ton   miles   for   railroad  weighing  from  60  to  100  tons,  the  two  trucks  arc  usually  connected 

Ber\'ice  varies  widely  under  different  conditions,  but  following  tests  and  the   tractive   effort   transmitted   directly   through   the   trucks 

on  heavy  railway  service  one  may  deduce  an  average  of  approxi-  instead  of  through  the  locomotive  frame.     Continental  designers, 

mately  33  watt-hours  at  the  power-house  per  ton-mile  moved  over  having  bad  little  experience  with  heavy  motor  car  equipment,  were 

the  railroad.     For  contingencies  we  might  increase  this  item  approxi-  sceptical  of  gearing  and  the  practice  of  mounting  motors  ihrectly  on 

mately  20  per  cent.,  and  we  have  assumed  in  the  following  table  the  axle.     Their  efforts  have  been  mainly  directed  towards  sub- 

40   watt-hours   per  ton-mile   as  an   amply  consen'ative   basis  for  stituting   the   electric    motor  for  the   steam   locomotive   cylinder, 

estimating  the  electric  energy  : —  retaining  all  of  the  side  rods  and  adding  a  few  more.     There  is  a 

Power  DemanH  for  the  Elerlrir  Operation  of  the  Steam  Raihcays  in  difference,  however,  between  driving  side  rods  from  a  steam  piston 

United  Stales,  1914  :—  and  from  a  motor-driven  crank.     In  a  steam  engine  the  maximum 

Ton-miles,  excluding  tenders,  but  includ-  stresses  and  pin  pressures,  so  far  as  driving  power  is  concerned,  may 

ing  25  percent,  of  railway  coal  cars    ...  930,000,000,000  t)e  predetermined  from  the  piston  area  and  steam  pressure.     In  an 

Watt-hours  per  ton-mile  (assumed) 40  vlectric  locomotive  having  a  motor-driven  crank  and  side  rods,  the 

Annual  power     37,200,000,000kw.-hrs  maximum  stresses  are  influenced  by  variations  in  the  wheel  centres 

Coal    required    at    central    steam    power  'ind  the  wear  of  bearings.     The  mechanical  design  must  be  strong, 

stations  at  2-2  lb.  per  kw.-hour    40,000,000  tons  enough  to  withstand  the  driving  torque  at  an  angle  of  45  degrees 

.\verage  continuous  load   4,250  000  kw  from  the  centre,  and  at  as  much  less  angle  as  may  result  from  the 

,-■         .1/1        1         .         1            ..        ,      ,„, .          ,«„  ,r.r,  r.^r.  variations.     The   Continental   locomotives   show   many  variations. 

The  actual  fuel  used  on  steam  locomotives  for  1914  was  128,400,000  r^  ..    r    •      t-                    i       i             .•      om  i            .■        ti  „  „  „■« 

.           f        1       J  «i  fM,/,  {,f,r,  I,        1      c     1            .  .1  """•'''"''""'"""  Out  of  nme  European  railroads  operatmg  210  locomotives  there  are 

tons  of  coal  and  40,000,(XJ<)  barrels  of  od,  or  a  total  coal  equivalent  oo  i-it        ....               li        .     ri,   »         •              i        i              4-   „  oca 

c    1  <f.  nri/^i /iri/v  »            T«v,               i-          '    •  " '^"i-'*' "■"''i  >^4"    o"ci.v  28  different  types,  while  out  of  14  Amcrioan  railroads  Operatmg  364 

of    140,00fl,000  tons.     The   precedmg  table   shows   that  the  same  i             .•         •  ',    k,  .                                *  j                           i            o 

1,  ■          ,            ^      1       ..,..,             .      --  """'^  locomotives  only  21  types  are  represented, 

tonnage  could  have  been  moved  with  electric  locomotives  by  an  mi.      i     •         r   a         •          i            »•        t        i-               it     -^t,*  »„j 

,..           f   <(,  imr.  finn  .                    •         t  i,-,rw;w! V.L.  ..  The  design  of  American  locomotives  for  slow  speed,  freight  ana 

expenditure  of  40,000,000  tons — a  saving  of  100,000,000  tons  per  °     ■       uu            a          ji        lu^ui              „*„■ 

'^                                                                ''              ,^  v,v.uv  i«.ii5  in.1  pas.senger  service,  has  been  influenced  largely  by  the  heavy  motor 

^  ,„■    ,         .              1  XL  i     II       1       J    •     xi_-             .          •„            ,  car  with   motors  geared  directly  to  the  driving  axle.     A  gearless 

We  do  not  suggest  that  all  railroads  in  this  eountrv  will  ever  be  ,          ,  •  ,          i  i    i      i            1      .■        «    ^                   i-    "  f  *i,o 

.    ,    1     .  .  ""?,          _.  ■   1         •     -xu-                           ,,    7.         ,  motor  which  could  develop  as  tractive  effort,  a  proportion  of  the 

operated  electricallv,  certainly  not  withm  any  reasonable  time,  but  •  .  ,        ..         i                   n    .     ^i               i        .              iit  _„:„v, 

.i      c                        •' 1           u     ■       ii.      •         \              r       -  U.V.,  ^/ui  w-cight  on  the  axle  comparable  to  the  geared  motor,  would  furnish 

the   figures    presented   emphasise   the   imiKirtance   of   considering  .-n    •      i       i     •  i>         »  i      i  .   •    r     ^\\ ..iKiiif.,,. 

"     ' ' ' _____?  a  still  simpler  design.     Recent  developments  indicate  the  possibility 

•  Abstract  of  an  article  in  the  "General  Electric  Rtvicw."  (U.S.A.)  of  such  a  gearless  slow-speed  locomotive. 
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The  ;lesigii  of  electric  locomotives  for  high-speed  passenger  service 
at  6(1  to  80  miles  per  hour  is  a  more  complicated  problem.  A  saving 
tlirough  the  elimination  of  turn-tables,  and  incident  delays,  is 
obtained  by  designing  the  locomotive  double-ended  and  capable 
of  running  equally  well  in  both  directions. 

A  problem  in  the  design  of  a  double-ended  locomotive  is  to  control 
the  lateral  oscillation  and  to  minimise  its  effect  on  the  track.  The 
problem  is  to  design  a  double-end  locomotive  with  leading  and  trailing 
trucks  having  sufficient  guiding  force  for  the  front  end,  and  with 
such  characteristics  as  to  minimise  the  cause  and  effect  of  lateral 
oscillations.  To  minimise  the  cause  of  lateral  oscillations  the  front 
and  rear  trucks  should  be  restrained  so  far  as  possible  from  individual 
movement  other  than  that  essential  to  the  proper  guiding  of  the 
locomotive.  A  two-axle  truck,  with  an  articulated  connection, 
accomplishes  this  result  much  more  effectually  than  either  a  two- 
axle  bogie  or  pony  truck.  To  minimise  the  effect  of  lateral  oscilla- 
tions the  truck  will  allow  a  time  element  during  delivery  of  the  thrust 
against  the  rail  head,  and  any  lateral  thrust  at  the  centre  pin  should 
produce  a  large  vertical  component  at  the  cuter  guiding  wheels. 
Raising  the  bearing  pomt  or  centre  plate  of  guiding  trucks  to  60  in. 
or  70  in.  above  the  railhead  enables  these  characteristics  to  be 
obtained. 

For  high-speed  jiassenger  service  with  speeds  of  the  order  of  60 
to  80  miles  per  hour  on  a  locomotive  equipped  with  geared  motors, 
the  gear  reduction  apjiroaches  a  small  ratio  if  the  armature  is  to  be 
kept  within  practical  rotative  speeds.  This  presents  the  disad- 
vantages of  increased  weight  due  to  gears,  with  their  cost  of  main- 
tenance, without  the  compensating  advantage  of  the  increase  in 
tractive  effort  usually  gained  by  gear  reduction.  Consequently, 
for  such  speeds  and  for  such  service  the  gearless  motor  with  the 
annature  mounted  directly  on  the  axle  appears  to  be  the  best 
solution. 

Colleclion  of  Cnrrent. — The  trolley  pole  and  v.\\ee\  which  has  so 
well  served  the  electric  railway  is  not  well  adapted  for  the  heavy 
service  we  have  been  considering,  nor  is  it  a  convenient  device  for 
movement  in  both  directions.  The  pantograph  collector,  which 
requires  no  attention  on  reverse  movement,  has  long  been  used,  but 
it  is  only  -within  the  past  few  years  that  its  capacity  as  a  collecting 
device  has  been  fully  demonstrated.  Rolling  and  sliding  contact.s 
have  both  been  tried  with  results  distuietly  in  favour  of  the  slider. 
The  wear  of  the  working  conductor,  or  trolley  wire,  is  due  more  to 
the  destructi'.n  by  arcs  at  the  point  of  contact  than  mechanical 
friction,  hence  the  wire  should  be  so  supported  as  to  eliminate  any 
rigid  spots  which  ai'e  the  usual  cause  of  this  arcing.  The  wire  should 
be  lifted  slij^htly  an.d  really  supported  by  the  collector  rather  than 
that  the  collector  should  run  underneath  a  wire  held  in  rigid  relation 
to  its  supjDort.  Luljrication  of  the  collecting  surface  not  only 
reduces  the  wear  but  seems  to  slightly  improve  the  contact,  presum- 
ably because  of  less  tendency  to  chatter  than  with  bare  metal.  The 
amount  of  current  that  can  be  successfully  collected  is  limited  only 
by  the  current  capacity  of  the  working  conductor.  Tests  have 
shown  no  arcing  at  the  contact  with  3,000  amperes  at  30  miles,  and 
2,000  amperes  have  been  collected  with  equal  success  at  over  60 
miles  per  hour.  A  copper  conductor  with  copper  wearing  strips  on 
the  collector  gives  the  best  results.  Measurements  taken  on  the 
Milwaukee  Railroad  indicate  the  working  conductor  will  have  a  life 
of  over  100  years  before  ^t  will  have  to  be  replaced  because  of  wear. 

Regeneration. — Regeneration  as  used  in  this  connection  implies 
the  use  of  electric  braking,  and  the  utilisation  of  the  energy  in  the 
train  as  electric  power  which  is  fed  back  into  the  distributing  system. 
The  train  on  a  down  grade  drives  the  motors  as  generators,  which  is 
comparable  to  the  action  of  falling  water  in  a  hydro-electric  power 
station.  Regeneration  is  of  special  advantage  in  the  long  grades 
encountered  in  mountaiiv  districts,  and  grades  of  20  to  50  miles  in 
continuous  length  are  found  on  almost  all  the  railway  lines  crossing 
the  continental  divide.  It  eliminates  the  surging  in  the  train  and 
the  variations  of  speed  which  are  encountered  in  holding  the  train 
by  air  brakes.  In  addition  to  this,  the  wear  of  brake  shoes  is  elim- 
inated and  the  delays  which  are  often  due  to  over-heated  brake 
shoes  on  long  grades  are  avoided.  Electric  braking  takes  place 
entirely  at  the  front  end  of  the  train,  taking  up  all  slack,  and  per- 
mits the  air  reservoii-s  to  remain  fully  charged  in  reserve  for  emer- 
gency. The  power  returned  to  the  trolley  by  regeneration  varies 
with  the  amount  of  the  grade  and  the  type  of  train.  It  has  been 
shown'that  a  train  on  a  two  per  cent,  grade  has  regenerated  42  percent, 
of  the  power  required  to  pull  the  same  train  \ip  the  grade.  On  a 
1-66  per  cent,  grade  23  per  cent,  has  been  regenerated.  The  records 
for  a  particvdar  month  over  the  entire  Rocky  Movnilain  Division  of 
the  CV  M.  &  St.  V.  for  both  freight  and  passenger  trains  show  that 
the  regeneration  was  equivalent  to  113  per  cent,  of  the  total  power 
used. 

Conclusion.' — We  have  attempted  to  give  a  broad  survey  of  the 
field  of  railway  elcctrilication  and  some  of  the  i-ecent  developments 


therein.  Among  the  many  reasons  for  considering  railway  elec- 
trifications, none  stand  forward  so  jirominently  as  the  possibilities 
in  the  direction  of  conservation  of  fuel  supply.  The  fact  that 
140,000,000  tons  of  coal  are  used  for  railway  service  indicates  that 
electritication  will  assume  great  importance  in  the  conservation  of 
fuel.  On  locomotives  for  freight  and  slow-speed  passenger  service 
it  seems  probable  that  the  use  of  geared  motors  mounted  directly 
on  the  axle  will  be  continued.  On  locomotives  for  high-speed 
passenger  work  the  motors  will  presumably  have,  some  type  of 
gearing  or  preferably  be  of  gearless  design.  The  characteristics  of 
the  guiding  trucks  in  their  design  and  method  of  attachment  are 
important  for  high-speed  running  Incidental  difficulties  i)i  con- 
nection with  operation  of  heavy  service  electrically  are  being  solved. 
The  collection  of  any  reasonable  amount  of  current  from  an  overhead 
conductor  offers  no  difficulty;  while  regeneration  solves  the  problem 
of  braking  on  long  grades  and  returning  the  available  power  to 
the  power  system  instead^f  wasting  it  in  brake  shoes. 


Presidential  Address  to  the  North- 
JEast  Coast  Institution  of  Engi- 
neers and   Shipbuilders.* 

Ms-  A.    IJOXFOKD,   M.A. 

The  point  of  most  vital  importance  to  us  at  the  present  time  is 
the  economic  position.  The  situation  is  very  serious  and  will  re- 
quire the  co-operation  of  all  classes  to  avert  catastrophe,  but  this  i.» 
surely  not  the  time  for  pessimism.  Prior  to  the  war  we  were  content 
to  drift  on  a  calm  sea  of  optimism,  and  it  is  a  lasting  disgracp  to 
those  who  were  in  pow  er  that  they  allowed  such  a  state  of  ignorance 
to  exist.  \ow,  again,  we  are  falling  into  the  same  error.  Fears  are 
expressed  on  all  sides  that  civilisation  itself  is  imperilled.  But, 
after  all,  could  one  expect  things  to  be  otherwise  ?  The  evil  that 
has  risen  must  be  skimmed  off  and  not  allowed  to  breed  worse 
troubles  for  future  generations.  Let  the  people  know  what  these 
evils  are,  and  then  the  common  sense  of  the  nation  will  « ipe  them 
out  of  existence. 

Two  of  the  most  important  of  these  evils  are  greed  and  ignorance. 
The  foi-mer  has  not  been  confined  to  one  class,  with  the  inevitable 
result  that  the  cost  of  living  has  gone  up,  and  the  cost  of  production 
of  goods  for  export  is  rapidly  cutting  us  out  of  the  world's  markets 
and  the  balance  of  trade  is  becoming  so  adverse  to  this  country 
that  it  will  not  take  many  years  to  make  us  bankiupt.  Rumours 
were  spread  of  the  huge  profits  which  were  being  made,  with  the 
result  that  the  working  classes  rushed  in  to  get  their  share  of  the 
plunder.  Unfortunately,  there  was  no  plunder  for  anyone — the 
country  ^vas  spending  millions  a  day,  not  on  the  creation  of  wealth, 
but  on  instruments  of  destruction  ni  the  cause  of  civilisation. 
Much  too  little  publicity  has  been  given  to  the  true  economic  position 
of  the  coimtry,  and  this  has  given  the  extremist  his  opportunity  to 
inflame  the  minds  of  the  ignorant  and  lead  the  country  perilously 
near  to  anarchy. 

Both  these  great  evils — greed  and  ignorance — can  be  overcome 
by  education,  and  here  the  most  important  point  to  consider  is  the 
qualiiication  of  the  teacher— he  must  be  sound  in  first  principles. 
sound  in  his  facts,  sound  in  his  reasoning,  and  capable  and  willing 
to  impart  his  knowledge  to  others.  One  would  have  thought  that 
a  common-sense  nation  would  have  seen  the  absolute  necessity  of 
paying  well  for  such  qualities,  but,  mstead,  we  find  that  the  teaching 
profession  is  one  of  the  worst  paid,  with  the  natural  result  that  we 
get  cither  inferior  or  discontented  teachers.  This  discontent  is 
bound  to  be  reflected,  to  a  greater  or  less  extent,  in  the  mind  of 
the  pupil,  and  is  the  source  of  a  great  deal  of  our  social  unrest. 
If,  in  our  reconstruction  then,  we  put  education  foremost,  we  shall 
remedy  not  only  many  of  the  evils  that  existed  prior  to  the  war, 
Ijut  also  the  more  virulent  types  that  have  arisen  since.  Let  not 
only  the  teacher  in  our  schools  and  the  lecturer  in  our  universities 
teach  accurate  facts  and  sound  reasoning,  but  let  al.so  those  whom 
we  have  chosen  to  guide  and  govern  us  state  openly  all  the  facts 
concerning  our  economic  ]x>sition  and  industrial  inirest.  Let  them,. 
from  these  facts,  deduce  a  policy  to  remedy  the  truly  critical  position 
the  country  is  in  to-day,  and  they  will  "find  that."  however  drastic 
the  remedies  may  be,  all  classes  will  loyally  support  them,  if  their 
deductions  are  in  accordance  with  the  facts. 

The  high  cost  of  living,  which  is  the  chief  cause  of  discontent 
to-day,  can  only  be  remedied  by  increased  production  per  individual. 
Such  a  large  increase  in  the  out|iut  per  man  can  be  gained  by  pay- 
ment by  results,  and  the  retvirn  to  (he  workman  is  so  much  greater 
than  when  he  is  working  on  time  that  this  method  of  payment  is 
*  Abstract.     Delivered  :it  Newctt,<itle-on-Tvnc.  Oct.  i4.  1919. 
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paljjably  the  way  out  of  our  present  diftieulties,  though  here  again 
education  is  needed  to  counteract  tlie  theorj-  tliat  tlie  slower  tlie 
work  is  done  the  more  continuous  the  employment,  and  by  increased 
production  he  will  not  only  increase  his  wages  but  reduce  the  cost 
of  living.  He  must  also  be  educated  to  see  the  advantages  of  labour- 
saving  devices. 

The  question  of  education  naturally  brings  one  to  the  consideration 
of  the  raisoii  (Telre  of  technical  institutions.  These  are  intended  to 
disseminate  knowledge  by  free  intercourse  and  exchange  of  views 
and  information.  The  great  obstacle,  of  course,  to  obtainmg  this 
pooling  of  knowledge  has  been  the  competition  to  get  work  and 
make  profits,  but  gradually  the  manufacturer  is  appi'eciating  the 
fact  that  the  cheaper  an  article  can  be  produced  the  greater  the 
demand,  and  therefore  the  less  the  difficulty  in  obtaining  remunera- 
tive work.  Technical  institutions  have  gradually  broken  down 
trade  secrecv,  and  it  is  in  the  earnest  belief  that  in  this  direction 


we  must  work  for  tlie  improvement  of  mankind,  that  your  Council 
are  endeavouring  largely  to  increase  the  income  of  this  Institution 
so  that  it  may  more  adequately  carrj'  out  the  essentially  necessarj' 
work  it  has  undertaken. 

An  appeal  has  been  sent  out  to  the  various  Employers'  Associa- 
tions to  assist  in  the  establishment  of  institutions  in  the  principal 
industrial  centres  of  the  North-East  Coast  and  to  inaugurate  special 
annual  lectures  on  those  engineering  and  shipbuilding  subjects  with 
which  the  Institution  is  concerned.  The  work  of  research  associa- 
tions has  been  too  little  appreciated  by  manufacturers  in  the  past, 
but,  to  anyone  who  heard  Prof.  McLennan's  Paper  read  at  the 
summer  meeting  of  this  Institution,  I  am  sure  the  thought  must 
have  come  that,  if  such  mar\'ellous  progress  can  be  made  in  four 
years  of  war  our  trades  must  enormously  benefit  if  advantage  is 
taken  of  the  w  ork  of  the  scientific  mvestigator.  It  is  also  proposed 
to  establish  a  bureau  of  scientific  intelligence. 


Notes    on    the 


Localisation  of  Breaks 
Submarine  Cables. 


or  Faults  in 


There  has  been  so  much  written  in  the  past,  by  eminent 
electricians,  on  methods  of  localising  breaks  in  submarine 
cables  that  the  writer  approaches  the  subject  with  diffidence, 
but  at  the  same  time  feels  that  the  following  practical  methods 
may  prove  useful  in  increasing  the  electrician's  confidence  in 
dealing  with  a  subject  in  which  there  is  always  liable  to  be  an 
element  of  doubt  or  imcertaLnty. 

From  observations  made  the  following  results  were  deter- 
mined : — 

(a)  There  is  a  natural  current  from  the  fault  due  to  the 
l.M.F.  set  up  by  the  proximity  of  the  copper  conductor 
and  the  iron  sheathing  wires  of  the  cable,  and  the  presence 
of  salt  water.     This  current  assists  the  testing  current. 

(6)  On  applying  a  negative  current  (zinc  to  line)  through  a 
fault  a  polarisation  E.M.F.  is  set  up  at  the  exposure.  This 
polarisation  E.M.F.  predominates  over  the  natural  E.M.F.  at 
the  fault,  the  resultant  efiect  being  a  current  which  opposes 
the  testing  current.  That  is  (with  no  natural  earth  current 
present  m  the  cable),  the  resistance  measured  on  the  bridge 
is  too  high  by  the  amount  of  this  apparent  resistance  due  to 
jMlarisation  of  the  break  or  fault. 

(c)  With  eaith  currents  present  (that  is,  true  earth  currents 
induced  in  the  cable  due  to  varying  potentials  on  the  earth"s 
surface)  the  resistance  measured  on  the  bridge  may  be  too 
high,  or  too  low,  depending  upon  the  direction  of  this  earth 
current. 

The  combined  apparent  resistance  due  to  polarisation  and 
earth  current  may,  for  all  practical  purposes,  be  calculated 
direct  from  the  bridge  readings,  in  the  following  manner  : — 

1.  Test  to  in.stmment,  or  scale  zero,  using  a  ratio  of  2/1 
with  current  to  line  of  20  milliamperes  and  10  milliampcres. 

Let  re.sult  with  10  niilliamperes=.4. 
Let  re.sult  with  20  milliamperes  =J5. 

2.  Test  to  cable,  or  false  zero,  using  Black's  method  with 
current  to  line  of  20  milliamperes  reduced  to  10  milliamperes  ; 
and  10  milliamperes  reduced  to  5  milliamperes. 

Let  result  with  10  milliamperes  reduced  to  .5  milliami)eres=/l'. 
Let  result  with  20  milliamperes  reduced  to  10  milliamperes  =B'. 

In  test  2  the  diflerence  A'—  B'  may  be  taken  to  represent 
the  fall  d  in  the  resistance  of  the  fault  or  break,  the  apparent 
resistance  due  to  earth  current  being  eliminated,  and  the  effect 
due  to  iwlari.sation  is  practically  negligible. 

Now,  taking  test  I  and  as.suming — 

./-=Actual  resistance  to  break  or  fault ; 

/=Eesistance  of  fault  with  lower  current  c. 

d=FaU  in  re.si.stance  of  fault  due  to  larger  current  nc  ; 

?i=Ratio  of  currents  (in  this  case  «^2)  ; 
e/c=Apparent  resistance  of  eartli  current  with  current  c  ; 
e/»c=Apparent  resistance  of  earth  current  with  current  «c. 

A  =Resistance  mea.sured  on  bridge  with  current  c. 

/J -=  Resistance  measured  on  bridge  with  current  nc. 


LLOYI). 

Then,  with  a  negative  earth  current 

.T+/=^— e/c=L 
x+{f-d)=B—elHC=ll. 
Subtracting  II.  from  I. 

d=A-B-elc/^^ 
n 

.-.   elc=2{A-B~d), 
and  eInc—A—B—d, 


and 


--A-{A-B) 


ii-\ 


-(/-2d)=III. 


For  all  practical  purposes  e/c  and  ejnc  may  be  taken  as  a 
measure  of  the  combined  apparent  resistance  due  to  polarisation 
and  earth  current  which  in  the  majority  of  cases  (that  is  when 
the  earth  current  opposes  the  testing  current)  is  subtractive 
from  the  bridge  reading. 

It  is  now  necessary  to  find  a  value  for  the  factor  (/— 2rf). 

Strictly  speaking,  the  polarisation  E.M.F.  does  not  remain 
constant  as  the  current  is  increased  to  nc,  and  therefore  a 
slight  error  is  introduced,  but  it  is  found  that  this  error  may 
be  corrected  by  adding  d  to  the  resistance  of  the  fault  as 
determined  by  Kennelly's  law. 

The  resistance  of  the  fault  with  current  r.  to  line  may  then 
bo  taken  as 

f=^\d+d, 

\  «  — 1 

which,  with  current  ratio  2/1,  is 

/=441(i 
and  f-2d=2-i\d. 

Then  x=A-(A-B)1-'i-iU=l\f. 

Examples. — In  the  following  examples  the  combined  ajiparent 
resistance  due  to  polarisation  and  earth  current  was  measured 
in  order  to  compare  with  the  calculated  value. 

Test  1. — Constant  for  measuring  earth  current  and  polarisatidn 
=6-.')7  milli-volts  per  scale  division. 


Instrument  Zero 


Milli- 
amps. 


Rssistanoe 
measured. 


Cable  Zebo 

Milli-       Resist, 
amperes,     meas. 


Earth    current  before  Test  81  divs.    i 

additive.  ■!     I 

20     I       211.5  48  dlvs.  subtractive  LB'|20  red.  tolO    20!)l' 

10            2139  4.5  div.s.  subtractive  L4'|10  red.  to  5   2098 


}• 


Polarisation  (measured  )- 

With  20  milliamperes  = 


48X6-.57 
20 


=15-7  (ihms. 


45  X  6".')7 
With  10  milluuiiperes= t~~  =29-6  ohms. 
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Polarisation  (calculated) — 

^— 5— d=24— 6=18  ohms. 
2{A—B~d)=  36  ohms. 

Then  ^-e/c=2139-36=2103, 

£-e/wc=211.5-18=2097, 
a-=2103-(2103-2097)2-2-41  x6, 
a;=2076-5  ohms  to  break. 
Or,  taking  IV.  above — 

'  a;=2139-(2139-211.5)2-241x6, 
x=         2076-5  ohms  to  break. 
Actual  resistance  to  break  was  2080  ohms. 
Resistance  of  fault=441  X 6=26-5  ohms. 

Test  2. 


Instrument  Zero 


Milli-  Resistance 
amps,    measured. 


Polarisation  and 
earth  current. 


Earth  current  before  test  111  divs. 
subtractive  (negative  earth  current). 
20     1       2185       1233  divs.  subtractive 
10     I       2271        230  divs.  subtractive 


Cable    Zero 


MiUi- 
amperes. 


Resist. 
meas. 


5'20red.tol0   2094 
.-1' 10  red.  to  s!  2099 


Differ- 
ence d. 


Polarisation  and  earth  current  (measured) — 

233  x6-57 
With  20  milliamperes=  -     ^76-5  ohms  (Subtractive). 

With  10milliamperes= — =151  ohms  (Subtractive). 

Polarisation  and  earth  current  (calculated) — 
A-B-d=86-5=Sl  ohms. 
2{A-B—d)=  162  ohms. 

cr=2271 -(2271 -2185)2-2-41  x5, 
x=         2087  ohms  to  break. 
Actual  resistance  to  break  was  2083  ohms. 
Resistance  of  fault=4:-41  x5=22  ohms. 
Test  3. 


Instbttment  Zero 


Milli- 
ainp. 


Resistance 
Measured. 


Polarisation  and 
Earth  Current. 


Earth  current  before  test  229  divs. 
additive  (positive  earth  current). 
20     I       20,53  1 130  divs.  additive 

10  2012  132  divs.  additive 


Milli-       [Resist, 
amperes.    I  Meas. 


Differ- 
ence d. 


B'20red.tolO    2094 
.4' 10  red.  to  5    2099 


Polarisation  and  earth  current  (measured) — 
With  20  milliamperes= ^^-     =42-7  ohms  (Additive). 

132  x6-57 
With  10milliamperes  = -^ =86-7  ohms  (Additive). 

Polarisation  and  earth  current  (calculated) — 
fi— J+i=46ohms. 
2{B—A+d)==92  ohms 
x=A+(B-A)2-2-Ud, 
a;=2012+(2053-2012)2-2-41  x5, 
x=        2082  ohms  to  break. 
Actual  resistance  to  break  was  2082  ohms. 
Resistance  of  fault=4-41  x5=22  ohms 
It  is  obvious  that  che  calculation  of  the  apparent  resistance 
due  to  earth  current  and  polarisation  is  not  required  in  actual 
practice,  the  measurements  being  shown  simply  to  prove  the 
correction  2-41d. 

When  time  permits  it  will  be  found  advantageous  to  take 
three  measurements  to  instrument  and  cable  zero  as  follows  : — ■ 


Instrument  zero. 

Cable  zero. 

With  20  milliamps.=B 

20  1 

lilliamps.  red.  to  10  milliamps.  =B' 

.,      10         „          =A 

in 

.,            .,     „       5         „          =A' 

.,       5         „          =C 

5 

„     ..       2i       „          =C' 

On  examination  it  should  be  found  that 


C'-A' 
A'~-B' 


equal  to 


the  higher  current  values  with  instrument  zero  (that  is, 
20  and  10  milliamperes)  will  give  good  results.  On  the  other 
hand,  should  it  be  found  that  this  ratio  is  greater  than  2/1 
either  the  exposure  is  very  small  or  it  is  covered  with  mud. 
In  these  circumstances  it  is  better  to  take  the  lower  current 
instrument  zero  values  (viz.,  10  and  5  milliamperes),  when  d 
of  course  becomes  equal  to  C'—A'. 

It  may  seem  awkward  to  always  have  to  work  to  a  deter- 
mined current  to  line,  but  actually  there  is  no  difficulty,  pro- 
vided a  battery  commutator  and  a  small  variable  slide  resis- 
tance are  included  in  the  battery  circuit.  The  number  of 
cells  should  first  be  found,  by  means  of  the  commutator,  that 
will  give  approximately  the  current  to  Une  required  (after 
obtaining  an  approximate  balance  on  the  bridge),  it  being 
then  a  simple  matter  to  vary  the  slide  resistance  in  order  to 
obtain  the  actual  current  as  balance  is  being  approached. 

To  those  who  may  be  interested  in  Black's  e.xcellent  reduced 
current  method  of  testing  the  following  observations  may  be 
useful : — 

It  was  recognised  by  the  writer  that  there  was  a  law  con- 
necting the  .size,  or  in  other  Woids,  the  resistance  of  the 
exposure,  and  the  difference  between  values  obtained  with 
two  sets  of  reduced  currents  ;  that  is,  the  smaller  the  exposure 
the  greater  would  be  this  difference,  provided  always  that  the 
same  ratio  of,  and  the  same  currents  were  used. 


SK 


An  endeavour  was  made  to  find  a  coefficient  P,  which  is  a 
function  of  this  difference,  and  which  when  multiplied  by 
this  difference  would  give  the  resistance  of  the  fault  with  the 
lower  current. 

Below  is  given  this  coefficient  P  for  various  differences 
A'—B',  when  the  currents  to  line  are — 

20  milliamperes  reduced  to  10  milliamperes  =2?', 
10  milliamperes  reduced  to    5  milliamperes  =.4 ' 


P.  A'-B'. 

3-45  '  2-5 

3-44  30 

3-43  30 

3-42  3-5 

3-41  4-0 

3-40  4-5 

3-39  50 

3-38  5-5 

3-37  6-0 

3.36  6-5 

3-35  70 

3-34  7-.T 

3-33  8-0 

3.32  8-5 

3-31  90 

3-30  9-.1 


P.  A'-B'. 

3-29  100 

3-28  10-5 

3-27  110 

3-20  11-5 

:i-2r>  120 

3-24  12-5 

3-23  130 

3-22  13-5 

3-21  140 

319  150 

317  160 

315  170 

313  ISO 

311  190 

L>-<)9  200 


or  less  than  2,  it  is  certain  that  tliere  is  a  good  exposure  and  Then 


x=A'-{A'-B')P. 
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For  reasons  whick  have  been  stated  previously  it  will  also 

be  found  advantageous  in  this  case  to  take  three  measurements, 

viz.  : — 

20  milliamperes  reduced  to  10=5', 

10  milliamperes  reduced  to    5  =-4', 

5  milliamperes  reduced  to  2i=C'. 

C'—A' 

Sliould  it  be  found  that    ,,     „,  is  equal  to,  or  less  than  2, 

A  — B 

then  the  liigher  current  values  will  give  good  results,  that  is. 

x=A'-{A'-B')P. 

Should  this  ratio  be  between  2/1  and  3/1  it  shows  that  the 

exposure  is  very  small  and  in  this  case  it  is  better  to  take  the 

lower  current  values,  that  is. 

x=C'-(C'-A')P. 

If  greater  than  3/1  or  4/1  the  gas  is  not  escapirg  at  the 

exposure,  and  any  result  determined  on  can  only  be  in  the 

nature  of  an  approximation. 

Examples. — 

Milliamperes.         Eesistance. 

20  reduced  to  10     B'        1120  1^^7        For  (/=7     P=3-35 

10  reduced  to  5      A'         1127    ' 


1136 


( 


5  reduced  to  2  J     C" 
Then  as  9/7=1-28 

x=A'~(A'-B')P, 
x=1127-7x3-35, 
x=         1103-5  ohms  to  break. 


Actual  resistance  to  break  was  1104  ohms. 
MiUiam  peres .  Resistan  ce . 


20  reduced  to  10  B' 
10  reduced  to  5  A' 
il  reduced  to  2,',     C 


1172    \ 


1178 


f/=6 


For  rf=20  P=2-99 


1    d'=2Q 


1198  J 

Then,  as     20/6=3-33, 

x=C'-{C'-A')P, 

2^=1198-20x2-99, 

x=         1138  ohms  to  break. 

Actual  resistance  was  1133  ohms  to  break. 

It  is  advisable  to  use  a  fairly  dead  beat  and  not  too  sensitive 
galvanometer  of  the  D'Arsonval  type.  For  use  on  board  ship 
the  T.  C.  &  M.  Company's  balanced  galvanometer  will  be  found 
very  serviceable. 

When  the  break  is  close  in,  insert  1,000  ohms  in  series  with 
the  line,  and  deduct  from  the  result. 

A   diagram  of  connections  is  given  on    j).   ii)9,    in    which 
11'  is  the  ordinar}'  Wheatstono  bridge  arrangement  (a  shunt 
and  short-circuiting  key  should  be  included  across  the 
galvanometer,    and    a    short-circuiting    key    across    the 
milamperemeter  A). 
K  Battery  key, 
SR  Variable  slide  resistance, 
PR  OrdinarA'  plug  resistance  inserted  by  means  of  SK  when 

desired  to  halve  the  current, 
BC  Batterv  commutator. 


Checking    the     Alignment    of     Diesel 
Engine  Shafts.* 

Br  GEO.    E.    ■WINDELEK. 

Exijerience  shows  that  regular  periodic  overhauls  obtain  more 
efficient  service  out  of  engines  with  a  lower  average  cost  of  upkeep. 
Engines  overhauled  only  when  they  are  on  the  point  of  breakdown 
are  more  costly  in  upkeep,  and  the  user  should  realise  that  it  is  to 
his  interest  to  keep  his  engine  in  lirst-class  condition.  Seeing  that 
Diesel  engine  plants  have  had  to  run  many  hours  owing  to  the 
extensive  demand  for  electric  power  for  war  purposes,  it  may  be 
assumed  that  many  are  in  a  state  requiring  considerable  overhaul, 
and  the  present  period  is  opportune  for  this  work  to  be  carried  out. 

One  of  the  most  important  items  is  the  question  of  alignment  of 
the  crankshaft,  and  I  propose  to  refer  to  a  simple  and  reliable  method 
of  detecting  "  out  of  alignment."  The  alignment  of  an  engine  is  a 
most  important  factor.  If  the  parts  are  aligned  in  a  satisfactory 
manner  there  will  be  greater  smoothness  of  working,  less  wear  and 
tear  and  less  tendency  to  break  down  at  critical  )5eriods.  It  is  not 
essential  that  an  engine  bedplate  should  be  absolutely  dead  level, 
as  wo  uld  be  indicated  by  a  spirit  level,  but  that  when  an  engine 
Vtedplate  is  laid  down  its  shaft  should  be  lying  in  its  bearings  parallel 
with  the  top  machined  s\irface  of  the  bedplate,  and  the  shaft  journals 
should  be  lying  evenly  and  concentrically  in  the  whole  of  the  bearings 
in  which  they  will  work.  From  the  top  of  the  bedplate  the  whole 
of  the  superstructure  and  other  portions  of  the  engine  will  be  erected. 
In  the  case  of  a  vertical  engine,  these  parts  Should  stand  correctly 
at  right  angles  to  the  toj)  of  the  bedplate,  and  therefore  to  the  axis 
of  the  shaft.  The  crankshaft,  fonned  with  large  intermittent  gaps, 
produces  .a  comparatively  weak  structure,  which  is  liable  to  spring 
under  orrlinary  handlii.g  ;  therefore  great  care  must  be  exercised 
when  Ijcdfling  in  a  shaft  to  be  sure  that  it  is  not  strained  in  any  way. 
Before  proceeding  to  bed  in  a  crankshaft  precautions  should  be  taken 
to  observe  that  the  bearing  shells  are  bedded  accurately,  and  without 
spring  or  slackness  into  the  Ijedplate  housings.  The  shaft  should 
then  be  tried  in  its  bearings  antl  tested  for  concentricity  and  round- 
ness of  its  journals.  Neglect  of  this  point  is  certain  to  produce 
unsatisfactorj'  running  results.  If  the  journals  of  the  shaft  are  not 
concentric  with  each  other  or  arc  out  of  round  they  should  be  filed 
and  lapped  or  re-machined.  The  former  course  is  the  one  usually 
adoptetL  When  these  parts  are  fitted  the  shaft  should  then  be 
Ix-dded  in  its  bearings,  the  Ix-arings  closed  down  to  their  normal 
running  clearance  and  the  cap  screwed  hard  home.  This  may  be 
accepted  as  the  usual  procedure  for  bedding  in  a  crankshaft. 

But  the  question  arises  ho\f  to  determine  when  it  is  necessarj- 
that  this  work  .shall  be  carried  out.  We  will  assume  that  an  engine 
has  Ijeen  at  work  for  some  time,  and  that  the  engine  user  is  contem- 
plating an  overhaul  or  refit.     The  chief  consideration  is  time,  and 

♦Abstract  of  a  Paper  read  before  the  Dieacl  Eiiginc  Users'  Association. 


naturally  he  wishes  to  determine  beforehand  the  amount  of  work 
that  requires  to  be  carried  out.  The  most  important  points  to  con- 
sider with  the  crankshaft  are  :  (a)  Is  it  being  properly  sujiported  in 
its  bearings  ?  (h)  Are  the  bearings  in  a  satisfactory  condition  ?  (c) 
Are  all  the  bearings,  including  the  outboard  bearing  or  bearings,  in 
alignment  with  each  other  ? 

These  important  and  difficult  questions  have  not  hitlierto  been 
easy  to  answer  and  decide. 

Tlie  first  indication  of  a  shaft  being  imperfectly  supported  in  its 
bearings  is  excessive  end  play  on  the  shaft  with  the  flywheel  running 
out  of  truth.  In  most  Diesel  engine  crankshafts  the  end  movement 
of  the  shaft  is  limited  by  certain  thrust  collars,  and  it  has  been 
noticed  that  the  end  movement  lias  often  been  seriously  in  excess 
of  the  actual  mechanical  clearance  allowed.  This  excess  led  me  to 
form  the  opinion  that  the  excessive  end  movement  was  produced 
by  the  springing  of  the  crankshaft  for  want  of  support,  and  that 
actually  the  shaft  was  being  extended  and  contracted  in  length  by 
the  opening  and  closing  of  the  gap  between  the  crank  webs.  Tlie 
difficulty  was  how  to  measure  this  distortion  with  the  engine  parts 
all  erected,  to  decide  the  amount  of  want  of  support,  and  where  the 
measurement  should  take  place.  The  next  step  was  to  investigate 
whether  the  amount  could  be  measured  with  the  engine  at  rest  and 
the  whole  of  the  reciprocating  parts  in  position.  It  was  decided  to 
measure  the  distance  between  the  crank  webs  when  the  crank  pin 
was  on  the  top  centre  aiul  when  the  crank  pin  was  on  the  bottom 
centre.  It  was  found  that  a  few  thousandths  difference  in  the 
dimensions  between  the  crank  webs  when  the  crank  pin  was  on  the 
top  and  bottom  centre  indicated  that  the  shaft  was  out  of  line. 
This  method  was  es|)ecially  valuable  in  checkitig  the  alignment  of 
outboard  bearings.  It  was  proved  that,  if  a  shaft  was  not  being 
supported  at  a  particular  point,  by  placing  the  crank  pin  of  that 
particular  line  of  parts  adjacent  to  the  unsupported  bearings  at  (a) 
the  top  centre  and  measuring  between  the  crank  webs  at  a  pre- 
determined point,  and  then  (6)  placing  the  crank  pin  on  the  bottom 
centre  and  measuring  as  before,  a  distinct  diifercnc^c  was  noticed. 
If  the  bearing  was  low  the  crank  webs  would  close  in  when  the  ])in 
was  on  the  l)ottom  centre,  and  open  out  when  the  pin  was  on  the  top 
centre.  If  an  outerboard  was  low  the  rever.se  was  the  (ase,  tli< 
weight  of  Hywheel  causing  the  crank  webs  to  open  when  the  (^^anl< 
pin  was  on  the  bottom  centre  and  close  in  when  crank  \m\  was  on 
top  centre.  It  can  thus  readily  be  detennined  which  bearing  or 
bearings  are  low.  and  the  higher  bearings  can  then  be  scraped  down 
to  suit.  This  simple  method  can  be  applied  by  anyone,  and  docs  nut 
require  any  special  skill  or  training. 

The  instrument  .Irst  used  for  these  tests  was  an  inside  micro- 
meter, having  telescopic  rods  so  that  variable  lengths  could  be  dealt 
with.  This  instrument  required  very  skilful  handling,  and  a  device 
was  produced  which  could  be  used  by  anyone,  and  would  register 
correctly  the  amount  of  tliflerence  in  the  dimensions  taken  between 
the  respective  crank  webs. 
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Electric  Furnace  Operation  at 
Buffalo.* 

Nine  electric  steel  furnaces  are  serveil  from  the  lines  of  the  Buffalo 
(N.Y.)  General  Electric  Company.  Some  were  installed  in  1914  and 
others  m  the  latter  part  of  1918.  The_y  include  four  types,  the 
Heroult.  the  Pittsburgh,  the  Snyder  and  the  Greaves-Etchells,  the 
sizes  ranging  from  2  tons  to  10  gross  tons.  A  table  summarishig 
electrical  conditions  during  typical  observations  on  these  furnaces 
are  presented,  thus  for  a  Heroult  furnace  the  load-factor  for  the 
heat  was  62-3  percent.,  based  on  a  maximum  peak  of  2,700  kw. 
While  a  momentaiy  peak  of  4,000  kw.  is  registered,  the  demand 
during  the  meltmg  process  shows  an  average  value  close  to  2,500  kw. 
During  the  refining  operation  the  load  ranges  from  500  kw.  to  1 ,000  kw. 
In  one  operation  the  furnace  was  melting  for  two  hours  and  thirty 
minutes  and  refining  for  one  hour.  The  load-factor  for  this  heat 
was  70-3  percent.,  based  on  a  maximum  peak  of  2,700  kw.  In  both 
instances  the  load  was  entirely  interrupted  and  re-established  once 
during  the  heat. 


An  especially  complete  record  is  available  on  a  2-ton  H  roult 
furnace  installed  at  steel  plant  No.  4.  This  is  a  furnace  with  an  acid 
lining  which  is  used  for  melting  high-grade  scrap.  It  is  sen-ed  by 
transformers  rated  at  645  k.v.a.,  2,200/1,980-107  volts.  In  addition 
to  this,  two  7-5-k.v.a.  transformers  are  installed  to  supply  the 
furnace  auxiliaries  and  three  30-k.v.a.  transformers  supply  energy 
for  the  general  shop  power.  The  average  consumption  is  between 
600  kw. -hours  and  700  kw. -hours  per  ton.  During  the  sixteen 
months  covered  by  these  data  this  furnace  never  ran  less  than 
forty-eight  heats  per  month,  and  in  one  instance  poured  112  heats  per 
month.  The  average  for  the  sixteen-month  period  was  seventy -nine 
heats  per  month.  The  practice  was  to  run  from  two  to  four  heats  per 
day  with  approximately  three  hours  per  heat.  In  a  melting  operation 
lasting  two  hours  and  fifty-two  minutes.  Takmg  out  the  estimated 
energy  consimiption  of  the  shop,  the  furnace  used  1,.5.55  kw.-hours, 
and  had  a  maximum  demand  of  750  kw.  This  would  give  a  load- 
factor  of  72-4  per  cent.  The  charge  consisted  of  5,000  lb.  of  steel 
scrap,  making  622  fcvv.-hours  per  ton.  WhOe  the  average  maximum 
demand  shown  is  probably  around  900  kw.  there  were  many  months 
when  the  measured  maximum  demand  ran  around  1,100  kw.  and 


Data  on  Electric  Furnace  Operation  at  Buffalo,  X.Y. 


'Trans-      No. 


In- 
stalla- 
tion 

No. 


No. 

of       Year, 
fur-  '     in- 
nace.  stalled 


Oct., 
1918 


1        Oct., 
1918 


furnace  TyjJe 

in      ,  of 

tons  fur- 

pjr     I  nace. 


Tvpe    Phase 
u£         and     Volts 
lin-    '    fre-     i    at 
ing.    quency   arc. 


form  er      of      

Transformer     rating  months 

rating.  for       which     Max. 

light  &     data        de- 
power.     COViT 


Monthly  average. 


Hours 

per 


I  Kw.-     Per 
Kw.-    '  Tons    hours    cent, 
hours,   paured     par      load-       operated, 
mand.  ton.    factor. 


j  Per 
I  cent. 
I  load 

factor 
per 

heat. 


10       I  Heroult    Basic     3-25  I   100     3,000  k.v.a.  each  230  kw 
gross    I  'to    I  11,000/110-volt 

j  I  I  120     taps 


2,700  614..500  1,0.50-9    585 


Pitts-    !  Acid  :  3-25  .   110     1,000-k.v.a.  25  kw 

burgh    I  j    to      11,000/UO-volt 

,   120     i  voltage  taps 


1.1.50     45,143 


330     Continuously  60 

except  for  to 

charging  and  70 
pouring 


5-4 


Varies 


70 


3 

- 

1914 

2 

1  Snj-der 

Acid 

1-25 

160 

2,250  k.v.a.      270  kw 
total  *  60  per 
cent.  p.f. 

12 
(1917) 

1,600  15.5,817 

248-6 

627 

13-5 

Night  only 
(four  heats 
per  night) 

80 

4 

1 

Dae. 
1916 

2 

Heroult 

Acid 

3-25 

100 
to 
120 

645  k.v.a.          105  kw 
2,200/1,980/107- 
volt. 

16 

1,023  186,924 

196-0 

970t 

25-5 

Six  to  twelve 
hours 

75 

5 

■2 

1918 

6 

iGreaves- 
[  Etchells 

Acid 

3-25 

110 

to  70 

1,300  k.v.a.  each  300  kw 

6 

1,650  168,950 

13-96 

65 

*  These  transformers  have  a  connection  equivalent  to  the  Scott  (or  T)  connection,  as  so  to  give  approximately  a  balanced  three-phase  load 
on  the  primary  when  both  furnaces  are  operating. 

t  Includes  shop  load  of  100  kw.  to  150  kw.     Figure  for  furnace  use  only  should  be  between  600  kw.-hours  and  200  kw.-hours. 


These  Heroult  furnaces  are  operatuig  with  a  basic  lining  con- 
sisting of  *nagnesite  brick  to  the  slag  line  and  metalkase  brick  around 
the  slag  line.  They  were  mstaUed  for  melting  and  refining.  While 
the  average  record  in  the  table  shows  that  over  a  six-month  period 
they  produced  steel  at  an  average  rate  of  585  kw.-hour  per  ton,  the 
greatest  consumption  per  ton  occurred  m  December,  1918,  when  the 
montldy  record  was  650  kw.-hours  per  ton.  A  Pittsburgh  3-ton 
furnace  is  engaged  m  meltmg  only,  usmg  high-grade  scrap.  A 
cun-e  for  a  typical  meltmg  operation  lasting  two  hours  and  fourteen 
minutes  is  shown  m  the  origuial  article.  The  load-factor  for  the 
Jieat  was  70-4  per  cent.,  based  on  a  maximum  demand  of  1,125  kw. 
While  this  furnace  is  served  from  three  333  k.v.a.  transformers,  the 
load  registered  momentary  peaks  of  1,400  kw.  For  another  a 
meltuig  operation  which  lasted  one  hour  and  forty-two  mmutes 
the  load-factor  was  73  per  cent.,  based  on  a  maximum  demand  of 
1,125  kw.     The  furnace  is  equipped  with  a  Thurv  regulator. 

Two  Snyder  single-phase  2-ton  furnaces  (installed  in  steel  plant 
No.  3)  were  installed  m  1914.  The  furnaces  are  both  provided  with 
an  acid  lining  of  silica  brick.  They  are  served  from  2,250  k.v.a. 
of  transfonner  ratmg  for  the  two  furnaces.  The  transfoi-mers  are 
connected  by  a  scheme  equivalent  to  the  T  connection,  which  gives 
a  balanced  three-phase  load  when  botli  furnaces  are  operating.  They 
operate  on  a220-volt  circuit  in  which  reactance  has  been  permanently 
nserted  between  the  transformers  and  the  furnace.  The  power- 
factor  of  this  load  on  account  of  the  external  reactance  is  about 
60  per  cent.  The  furnaces  are  used  for  meltuig  only,  the  electrodes 
beuig  liand -regulated.  With  one  single-jihase  furnace  meltmg  for 
two  hours  and  thirty-live  minutes,  the  load-factor  was  81-6  per  cent, 
based  on  a  maximum  peak  of  800  kw. 

*  Abstract  of  an  article  in  the  "  Electrical  World." 


1,200  kw.  in  spite  of  the  fact  that  the  transformer  rating  for  the 
furnace  installation  is  only  645  k.v.a.  (These  demands  include  the 
shop  load.)  The  electrode  control  has  been  readjusted  recently,  and 
it  is  expected  that  the  demand  will  be  less. 

The  furnaces  at  steel  company  No.  5  are  Greaves-Etchells  6-ton 
units,  and  have  been  used  for  melting  onlj'.  Later  they  will  be  used 
for  relinmg,  when  a  basic  Iming  will  be  installed.  Thury  regiUators 
are  used  for  electrode  control.  These  furnaces  now  have  an  acid 
lining  consisting  of  ganister  and  silica  brick.  Each  furnace  is  ser\ed 
from  a  1,300-k.v.a.  transformer  bank,  and  in  addition  300  k.v.a.  of 
transformers  is  installed  for  light  and  jwwer  senicc.  In  the  six 
months  these  furnaces  have  operated  the  average  maximum  demand 
was  1,650  kw.,  and  duruig  two  months  the  maximum  demand  was 
1,800  kw.  The  load  factor  was  for  period  lasting  four  hours  and 
fifty  minutes  64-2  per  cent.  The  highest  momentaiy  peak  shown  is 
about  1,7.50  kw.  The  voltage  at  the  arc,  ranguig  fi-om  110  volts  to 
70  volts,  is  somewhat  lower  than  on  some  other  three-pliase  furnaces. 
Their  load- power-factor  averages  90  per  cent,  or  better,  with  one 
exception,  i.e.,  the  Snyder  single-i>hase  furnace,  which  has  installed 
in  the  eittniit  an  external  reactor  wliicli  lowers  the  power  factor. 


Engineering  Golfing  Society.-  This  Society  held  their  post- 
poned autumn  meeting  over  the  St.  George's  Hill  course,  Wey- 
bridge,  last  week.  Mr.  A.  Valen  won  the  "■  Hele-Shaw  " 
.scratch  challenge  bowl  with  a  score  of  88.  Other  prize  winners 
were  Wiiltcr  Phillip.s,  Mr.  A.  Patey,  Mr.  J.  E.  Spagnoletti,  Mr. 
F.  Bolton  and  Mr.  A.  P.  Livesey. '  The  foursomes  competition 
for  the  Hiidtield  Challenge  Cups  \\a.s  won  by  Major  C.  H. 
Ha^-ward  and  Mr.  J.  B.  Marr. 
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Wages  and  Work. 

A  question  which  is  agitating  the  mind  of  manv  an 
employer  at  the  present  day  is  the  best  method  of  en-  ' 
couraging  employees  to  give  increased  output.  In  this 
comiection,  profit  sharing  may  be  set  somewhat  on  one 
side,  because  that  is  a  method  of  giving  a  share  in  prosperitv, 
and  is  not  necessariU-  a  reward  for  increased  output  alone. 
What  we  have  in  mind  is  rather  the  various  means  of 
payment  b\'  results,  of  which  ordinary  piece  w^ork  is  the 
simplest  example.  The  employer  sees  the  advantage  of 
such  methods.  This  is  not  only  because  the  labour  charge 
per  aiticle  thus  remains  constant,  or  may  even  be  reduced, 
but  because,  in  common  parlance,  the  capital  is  '"  tuined 
over  "  more  quickly,  and  therefore  the  business  becomes 
more  prosperous.  As  far  as  the  employer  is  concerned, 
it  would  be  ecj^ually  satisfactory  to  him  if  he  could  merelv 
raise  his  prices.  This,  however,  is  generally  an  imprac- 
ticable course,  his  action  in  this  respect  being  governed 
by  competition,  over  which  he  has  no  control. 

On  the  other  hand,  the  trade  unions  have  an  objection 
to  piece  work  and,  in  general,  to  payment  by  results. 
Apparentlv,  they  would  prefer  that  all  such  systems  should 
be  discontinued.  In  some  industries,  however,  the  piece- 
work method  is  strongly  entrenched,  as,  for  example,  in 
textiles.  In  other  industries,  such  as  engineering,  piece 
work  is  only  used  to  a  limited  extent,  and  the  employer 
may  experience  some  difficulty  in  introducing  it,  if  not 
already  in  use,  although  he  may  feel  it  is  advantageous. 
In  order  to  understand  the  position,  it  is  well  to  have  a  book 
dealing  with  the  subject  of  wages,  such  as  that  written  by 
Mr.  G.  D.  H.  Cole.*  Here  we  have  a  statement  of  the 
case  from  the  labour  point  of  view,  for  the  author  is  with 
the  unions  in  objecting  to  an}'thing  but  the  ordinary  time 
rate  of  payment.  For  example,  he  does  not  like  the  pre- 
mium bonus  system,  notwithstanding  the  fact  that  this 
system  was  w^elcomed  by  Mr.  G.  N.  Barnes,  who  at  that 
time  was  general  secretary  of  the  Amalgamated  Society 
of  Engineers ;  and  it  has  also  found  favourable  with 
many  other  people. 

To  understand  the  attitude  of  Labour  in  raising  these 
objections,  it  must  be  realised  that  this  attitude  is  largely 
the  result  of  past  experience  with  piece  work.  It  is  obvious 
that  if  the  rate  for  piece  work  is  gradually  reduced  so  that 
a  hard  worker  can  obtain  no  higher  wages  than  his  fellow- 
workman  on  time  rates,  dissatisfaction  must  result.  From 
this  point  of  view  employers  in  the  past  have  only  them- 
selves to  thank  for  nmch  of  the  dissatisfaction  that  has 
arisen.  The  unnecessary  cutting  of  piece  rates  has  done  a 
vast  deal  of  harm.  Another  important  consideration  that 
weighs  with  the  workman  is  the  fear  of  unemplovment 
through  over-production.  On  the  other  hand,  the  employer 
is  faced  with  the  (by  no  means  imaginary)  difficulty  of  re- 
striction of  output.  Mr.  Cole  remarks  that  "  ca'canny  " 
is  not  countenanced  by  any  union  ;  but  on  a  later  page 
he  remarks  that  "  ca'canny  "  would  almost  disappear  if  it 
became  clear  that  employers  and  their  representatives 
were  prepared  to  play  fair  on  the  subject  of  earnings.     We 

*  "  The  I'aymint  of  Waces."  Published  by  the  I'"abi)n  Ro.scarch 
Department  and  George  Allen  and  Unwin.     I'ricc  6s.  net. 


fear  it  is  not  so  much  a  question  of  restrictive  methods 
being  countenanced,  but  rather  that  they  are  not  being 
discountenanced,  by  the  unions.  Theoretically,  a  fair 
day's  w^ork  is  given  for  a  fair  wage  ;  but  at  the  present  day 
there  are  man}'  opinions  as  to  the  meaning  of  a  fair  day's 
work.  The  experience  of  many  employers  is  that  the 
output  per  employee  is  much  less  than  it  used  to  be,  and 
yet  the  rate  of  wages  is  much  higher.  There  is  an  unfor- 
tunate tendency  to  pay  little  attention  as  to  what  is  a 
fair  day's  work,  and  consequently  every  employer  feels 
it  increasingly  necessary  to  adopt  some  method  of  payment 
by  results  if  such  methods  can  in  any  way  be  applied. 
\\here  individual  piece  rates  are  no  longer  applicable, 
collective  bargaining,  whereby  a  whole  shop  or  a  whole 
works  receives  a  premium  in  accordance  with  the  time 
taken  for  certain  work,  presents  a  possible  course,  and 
apparently  such  a  method  is  looked  upon  more  favourably 
by  trade  unions  than  anything  in  the  nature  of  premiums 
to  individuals.  As  is  well  known,  this  method  has  been 
followed  with  marked  success  by  Priestman  Brothers,  of 
Hull.     It  is  not,  however,  universally  applicable. 

There  are  those  in  the  Labour  movement  who  fear  that 
an\4'hing  in  the  nature  of  payment  by  results  or  profit- 
sharing  will  impare  the  "  solidaritv  of  labour,"  and  that  if 
such  methods  bring  about  contentment  thev  will  result  in 
less  rearhness  to  strike  in  those  firms  where  such  methods 
are  in  use.  Contentment  and  well-being  seem  to  be  small 
matters  in  comparison  with  the  possibility  of  overthrowing 
the  capitalist  system.  And  yet  those  who  are  familiar  with 
the  intricate  working  of  industry  know  full  well  that  there 
is  certainty  in  one  direction  and  merely  a  chimera  in  the 
other.  The  solidarity  of  labour  is  only  a  danger  to  the 
community  if  it  is  wrongly  employed,  as  has  been  evident 
in  quite  recent  events. 

What  is  to  be  feared  more  particularly  at  the  present 
time  is  the  sinking  of  all  effort  to  a  dead  level  in  any  one 
grade,  so  that  individual  effort  receives  no  reward.  As 
Mr.  Cole  remarks  at  the  beginning  of  his  book,  an  employer 
does  to  some  extent  differentiate  between  more  or  less 
capable  workers,  even  where  payment  is  made  by  time  ; 
but  this  differentiation  is  "  sometimes  checked  by  trade 
union  action."  "  The  trade  union  by  collective  bargaining 
aims  at  establishing  a  standard  rate  for  each  class  ht  work  ; 
and  it  may,  in  some  cases,  be  as  impossible  for  the  employer 
to  pay  n\ore  than  the  standard  rate  for  each  individual 
as  for  him  to  pay  less."  We  cannot  imagine  any  system 
which  gives  less  incentive  to  individual  effort.  Then,  again, 
near  the  end  of  his  book,  Mr.  Cole  asks  the  simple  question  : 
'■  Why  should  a  man  who  produces  more  be  paid  more  ?  " 
The  simple  reason  is,  of  course,  that  he  is  worth  more,  and 
in  every  other  walk  of  life  people  are  paid  more  or  less 
what  they  are  worth.  In  the  opinion  of  Mr.  Cole,  the  idea 
that  a  worker  who  produces  more  should  get  more  money 
is  "  pure  capitalist  morality."  This  is  a  most  unfortunate 
mental  outlook,  and  we  regi-et  that  it  should  be  expressed 
by  a  responsible  author  like  Mr.  Cole,  for  if  it  becomes 
more  general  it  will  render  the  task  of  those  who  wish  to 
maintain  the  commercial  industrial  position  of  this  country 
extremely  difficult.  The  economic  laws  of  international 
competition  are  not  going  to  be  altered  by  any  talk  of 
capitalist  morality,  and  therefore  we  hope  that  those  leaders 
of  trade  unions  who  have  had  the  advantage  of  analysing 
the  complicated  nature  of  industrial  activity  in  various 
countries  will  do  their  best  to  eradicate  doctrines  of  this 
kind,  which,  while  very  comforting  to  those  who  desire 
to  do  a  minimum  of  work,  must  be  finally  destructive  to 
our  industrial  position  if  they  become  in  any  sense  general. 


October  31,  1919. 


THE  ELECTRICIAN. 


503 


Revie'ws. 


The  Practical  TelephonR  nancbook  and  Guide  to  the  Tele 
phonic  Exchange.  By  J.  Poole.  A.II.I.E.E..  Wh.Scli.  Sixth 
Edition.  (London  :  Pitman^  &  .Snns.)  Pp.  x.\iu.+72.".  Price 
123.  6d.  net. 

"  Poole's  Book  "  and  its  author  have  won  a  regard  amount- 
ing almost  to  affection  from  all  who  know  them.  The  book 
with  its  quaint  sub-title  is  a  veritable  encyclopaedia  of  British 
telephone  principles  and  practice,  present  and  past.  The 
learner  uses  it  to  unravel  the  mysteries  of  the  circuits  and 
apparatus  which  surround  him,  and  the  expert  refers  to  it  to 
seek  information  on  some  obsolete  system  or  on  a  matter  out- 
side his  specialised  branch  of  telephone  work.  The  edition 
now  issued  should  meet  with  a  hearty  welcome,  not  only  in 
this  country  but  abroad,  for  it  is  by  far  the  best  account  of 
British  practice  yet  published. 

The  author  has,  more  extensively  than  in  previous  editions, 
availed  himself  of  the  assistance  of  specialists  to  revise  the 
important  chapters  dealing  with  sub-station  apparatus,  ex- 
tension and  P.B.X.  working,  switchboard  apparatus,  common 
battery  exchanges,  jiuiction  and  trunk  line  working,  line  con- 
struction, transmission,  loading  and  traffic  studies.  Numerous 
references  to  sources  of  further  information  greatly  increase 
the  value  of  the  work. 

The  general  arrangement  of  the  book  remains  the  same,  but 
several  new  chapters  have  been  added,  including  those  on  the 
Relay  Automatic  Telephone  Comjjany's  system,  military 
telephones,  telephone  speech  relays  and  transmission  tests. 
In  common  with  the  British  telephone  system  and  the  his- 
toric Topsy,  the  book  bears  evidence  of  having  "  growed." 
Although  in  some  places  the  matter  lias  been  re-arranged  with 
improvement,  there  is  room  for  a  more  methodical  plan  to  be 
followed  in  a  future  edition.  Some  of  the  original  figures,  too, 
have  been  retained  (for  example.  Figs.  110  and  307)  and  com- 
pare badly  in  style  and  clearnass  with  those  more  recently 
introduced.  Fig.  131  is  indistinct  and  even  inconsistent  with 
the  revised  text.  Fig.  305,  on  the  other  hand,  is  all  that  a 
reproduction  of  a  circuit  diagram  should  be.  Some  erroneous 
matter  has  been  carried  over  from  earlier  editions.  The  C.  B. 
instrument  circuit  in  Fig.  132  is  of  no  practical  use  ;  the 
circuit  for  the  direct  current  is  through  the  receiver.  The 
circuits  shown  for  the  "  Siemens  "  system  in  Fig.  133  and  the 
electrolytic  cells  referred  to  on  page  133  are  not  now  in  use 
by  Messrs.  Siemens  Brothers  &  Company,  nor  as  far  as  the 
writer  is  aware,  by  any  other  firm.  Shunt  machines  are  used 
for  charging  accumulators  because  they  are  not  subject  to 
reversal  of  magnetisation  should  a  reversal  of  the  current  in 
the  charging  circuit  occur,  rather  than  for  the  reason  stated 
on  page  3.58.  A  few  misprints  and  incorrect  references  to 
figures  are  noticeable,  but  all  these  are  minor  blemishes, 
almost  insejjarable  from  the  "  growing  "  process  previously 
referred  to. 

The  printing  and  binding  are  excellent.  The  index,  a 
matter  of  some  importance  in  a  book  of  this  nature,  is  also 
good. 

Both  as  a  text  book  and  as  a  work  of  leference  the  book  is 
undoubtedly  the  be.st  description  of  British  telephone  practice 
available  to  the  general  public.  The  new  edition  contains 
so  much  modern  information  and  has  been  so  extensively 
rewritten  that  even  those  who  possess  p^e^'^ous  editions  will 
be  amply  repaid  by  the  purchase  of  the  new  one. 

W.  H.  Geinsted. 

Sound,  Light  Electricity  and  Magnetism.  By  W.  B.  Ander.son, 
I'll. I).  (Lonlon:  Hill  Publishing  Company,  Ltd.)  Pp.  xiii.-f457. 
Ills.  net. 

This  work,  which  forms  a  companion  volume  to  the  author's 
"  Mechanics  and  Heat,"  has  been  prepared  chiefly  for  students 
of  agricuture  and  engineeriug  in  the  States  Colleges  of  U.S.A. 
who  wish  to  include  in  their  curriculum  a  study  of  physical 
Science.  The  book  is  divided  into  three  parts,  the  first  of 
which,  following  on  the  earber  volume  already  mentioned,  is 
numbered  Part  IV.  (pp.  337-391),  and  is  devoted  to  the  subject 
of  sound.     It  consists  of  four  chapters,  subdivided  into  41 


sections,  and  deals  with  such  matters  as  the  nature,  production, 
transmission  and  velocity  of  sound,  quahty,  pitch,  simple 
harmonic  motion,  interference,  musical  instruments,  resonance, 
stationary  waves  and  musical  scales.  Some  of  these  subjects 
are  thoroughly  discussed,  as  for  instance  the  consideration  of 
the  relation  of  musical  soimds  to  one  another  ;  but  in  other 
cases,  as  in  the  study  of  the  organ  pipe,  and  the  determination 
of  the  velocity  of  sound  in  gases,  it  is  felt  that  the  author  has 
not  been  sufiiciently  explicit,  and  has  sacrificed  too  much  to 
brevity. 

Part  V.  (pp.  395-548)  deals  with  the  subject  of  Light,  and  is 
divided  into  10  chapters  which  are  .subdivided  into  123  sections. 
The  contents  may  be  indicated  by  the  following  headings  : 
Theories  of  the  Nature  of  Light,  Velocity,  Refractive  Index, 
Photometers,  Reflection,  Refraction,  Dispersion,  Lenses,  Optical 
Instruments,  Interference,  DiSraction,  X-RaN-s,  Luminous 
Efficiency,  Doppler  Efiect,  Fluorescence,  Colour,  Polarization 
and  .Double  Refraction.  The  formulae  for  curved  mirrors  and 
lenses  are  deduced  by  the  Sagitta  method,  and  a  distinct  im- 
provement over  several  text-books  is  seen  in  the  fact  that 
often  the  diagrams  show  the  waves  as  well  as  the  rays  of  light. 
A  very  good  introduction  is  given  to  the  more  advanced  part 
of  the  subject  ;  Young's  experiment  is  described  %vith  simple 
mathematical  treatment,  and  the  interference  efiects  in  thin 
fUms  and  Newton's  rings  are  briefly  discussed.  The  difiraction 
grating  is  considered  in  more  detail,  and  the  methods  of  wave- 
length determination  pointed  out. 

Part  VI.  (pp.  551-780)  is  concerned  with  Magnetism  and 
Electricity,  and  is  divided  into  197  sections,  grouped  into  12 
chapters.  The  scope  of  this  portion  can  be  judged  by  the 
following :  Magnetic  Poles  and  Field  Strength,  Terrestrial 
Magnetism,  Electrostatics,  Potential,  Condensers,  Electric 
Currents,  Ohm's  Law,  Electrolysis,  Thermo-Electricity,  'Wheat- 
stone's  Bridge,  Heating  Efrects,  Electro-magnetism,  Magnetic 
Circuit,  Generators  and  Motors,  Discharge  Through  Gases, 
Cathode  Rays,  efm,  X-Rays,  Radioactivity,  Electromagnetic 
Waves.  The  inclusion  of  remarks  on  the  electron -tube 
detector  for  wireless  waves  and  on  radiotelephony,  shows  that 
the  work  is  up-to-date,  and  the  author  constantly  emphasises 
the  practical  aspect  of  the  subject  in  hand  as,  for  example,  in 
the  study  of  the  telephone,  telegraph,  ammeter,  voltmeter, 
wattmeter,  d}iiaino,  &c.  Evidence  of  the  same  plan  is  found 
in  the  chapters  on  Optical  Instruments,  Photography  and 
Kin  ematography . 

The  text  is  explained  by  the  aid  of  some  220  diagrams  and 
figures,  and  a  considerable  amount  of  importance  is  attached 
to  the  solution  of  problems  and  numerical  exercises  of  which 
some  157  are  provided.  The  volume  concludes  with  a  com- 
prehensive  index  of    14   pages.  B. 'W.  C. 

The  Payment  ofWages.  B.v  (i.  T).  H.  Cole.  (Londnn  :  Fabian 
Research  Department  and  Georire  Allen  and  I'nwin.)  Pp.  155. 
Price  tis.  net. 

This  book  may  be  considered  as  a  companion  to  the  one 
by  the  same  author  on  '"  An  Introduction  to  Trade  Unionism," 
which  was  reviewed  a  fortnight  ago  in  these  columns. 

3Ir.  Cole  deals  first  with  certain  general  questions  affecting 
i.idustries  and  then  gives  a  description  of  various  wage  systems 
now  in  use,  such  as  piece-work  systems,  bonus  systems, 
efficiency  s.stems,  scientific  management  and  collective  bar- 
gaining. Finally,  he  deals  with  profit-sharing,  payment  by 
results  as  compared  with  time  work,  and  a  final  chapter  is 
headed  "  The  Problem  of  Trade  Unionists.''  There  are  also 
appendices  giving  certain  agreements,  rule-;,  price  lists  and 
similar  information. 

The  book  is  distinctly  interesting,  and  may  be  regarded  as 
of  value,  chiefly  in  throwing  light  upon  the  Labo.ir  point  of 
view  in  connection  with  these  numerous  ^.roblems.  AYhen 
we  say  the  "  Labour  point  of  view  "  it  must  be  uuderstood  that 
the  author  belongs  to  that  section  of  Labour  which  does  not 
look  very  favourably  upon  Capital.  He  does  not  specifically 
object  to  the  payment  of  dividends  ;  but,  on  the  other  hand, 
he  certainly  does  not  protest  against  the  ide^that  Capital  is 
not  entitled  to  any  dividends  at  all.     This,  from  the  point  of 
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view  of  doing  serious  good  at  the  present  time,  is  the  weak 
point  of  the  volume.  The  author  does  not  make  any  attempt 
to  reconcile  Capital  and  Labour.  As  an  example  ot  this  attitude 
of  mind  we  may  take  the  question  of  the  introduction  of 
machiner\  to  secure  greater  productivity,  or  the-  introduction 
of  iin  invention  for  this  purpo.-^e.  The  view  is  expressed  tliat 
in  the  introduction  ota  labour-saving  device  the  claim  of  Labour 
to  a  share  "  is  as  good  as  that  of  the  consuming  public,  and  far 
stronger  than  that  of  the  employer."  The  view  is  also  implied 
that  an  employer  should  not  eul  down  his  output  when  the 
market  is  falling  against  him,  and  tliat  such  restriction  is  on 
a  par  with  the  restriction  of  output  by  labour. 


It  is  rather  interesting  to  note  the  opinion  expressed  in  the 
last  chapter  that  "  it  is  no  use  to  deny  the  fact  that  in  many 
centres  ot  industry  in  which  individual  systems  of  paynu'nt 
by  results  are  established  the  workers  would  at  present  opjxise 
their  abolition ,'"  yet  the  whole  trend  of  the  book  is  in  opposition 
to  payment  by  results.  The  object  rather  is  to  give  the  worker 
control.  Ample  leisure,  for  example,  is  riot  regarded  as 
sufficient  ;  it  is  necessary  to  go  further  in  the  direction  of 
control,  with  the  object  of  replacing  the  existing  sy.steni  in 
industry  and  politics  by  a  "  system  of  democracy.  " 

"We  refer  in  more  general  terms  to  this  book  in  our  Leading 
.Viticie. 


Electro-pneumatic    Device    for    Electrically 
Driven    Air     Compressors- 


By  <;ko.  J. 

In  most  modern  workshops  the  electric  drive  for  raacliinery 
has  been  generally  adopted,  and  during  the  change  over  many 
peculiarities  have  Ix-en  iiotici'd  wlilch  with  all-steam  gniu])- 


driven  machinery  would  not  have  come  to  light.  For  instance, 
I  remember  some  time  ago  converting  an  air  compressor  from 
group  to  individual  drive. 


IM'CKEXr. 

The  air  compressor  was  of  the  single-cylinder  type,  and 
required  15  h.p.  to  drive  it  when  under  load  ;  b.it  if  by  chance 
the  compressor  was  stopped  with  the  piston  half-way  through 
the  compressor  stroke  it  required  .'■■omething  approaching 
30  H.p.  to  start  it  up  again. 

A  15  H.p.  motor  and  starter  was  ordered,  and  the  motor 
witlistood  the  heavy  short  period  overload  ;    but  the  starter 
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Fiq.  2. — Diagram  of  Connections. 

gave  verv  considerable  trouble,  especially  in  view  of  the  fact 
that  it  had  sometimes  to  cut  in  as  many  as  12  times  per  hour. 
At  first  it  was  thought  advisable  to  obtain  a  much  higher 
capacity  starter  ;  the  cost,  however,  was  found  prohibitive, 
and  therefore  the  difficully  had  to  be  overcame  by  other  means. 
So  I  evolved  an  automatic  arrangement  in  the  form  of  a 
decompressor    which    released    the    cylinder    compression    on 


IfVrt/i  Decompressor  Out  of  Action. *\  f< In  Action. * 

Fio.  3.  -Record EK  Chart  showi:ng  perform.\nce  with  theJcxloauino  device  out  of  actios  and  also  in  action. 
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starting  up  the  motor,  allowing  normal  current  to  flow,  thus 
saving  the  starter  contacts,  and  at  the  same  time  we  were  able 
to  retain  the  original  starter  without  any  alteration,  except 
the  removal  of  one  resistance  section. 

Pig.  I  shows  the  decompressor  valve.  Fig.  2  is  the  \\iring 
diagram.  Fig.  3  is  a  recorder  chart. 

On  starting  up  the  motor  M  by  closing  the  double-pole 
switch  DPS,  which  in  turn  energises  the  solenoid  SC  of  the 
starter  »ST,  the  starter  arm  SA  is  moved  over  the  resistance 
contacts  1  to  8.  On  the  top  or  side  of  the  compressor  cylinder, 
whichever  ]Josition  be  most  convenient,  an  electrically- 
operated  cock  is  fixed,  and  is  normally  in  the  closed  position, 
except  during  the  starting  of  the  motor.  The  solenoid  VS 
of  the  cock  or  valve  DV  bridges  across  the  last  two  steps 
(7  and  8)  of  the  starter  ST.  Naturally  it  follows  that  on 
starting  u])  the  motor  the  solenoid  VS  is  energised  and  the 
valve  is  opened,  thus  reducing  the  compression  in  the  cylinder 
to  a  very  low  figure. 

When  the  starter  arm  SA  passes  over  No.  7  resister  step  the 
armature  of  the  motor  is  revolving  at  something  like  its  top 
speed,  and  therefore  any  sudden  application  of  the  load  is 
overcome  by  the  energy  stored  in  the  flywheel,  and  as  No.  7 
step  is  passed  the  solenoid  VS  becomes  de-energised  and  the 
valve  DV  closes,  after  which  the  compressor  acts  in  a  normal 
manner.  The  circuit-breaker  contactor  C  makes  and  breaks 
the  circuit,  and  is  in  turn  operated  by  a  regulator,  R,  which 
opens  the  .pontacts  Rl  and  R2  whenever  the  pressure  exceeds 
the  pre-detetmined  amount. 

Fig.  3  shows  the  efiectiveness  of  the  device. 


The    International  Klectrotechnical 
Commission. 


An  Electrically-Driven  Letter  Opener. 

A  .small  electrically-driven  machine  which  has  been  placed  cm  the 
market  in  America  and  which  opens  letters  at  the  rate  of  500  a  minute, 
is  proving  a  very  useful  instrument  of  efficiency  and  of  economy  of 
money,  time  and  labour.  It  is  claimed  that  with  this  machine  one 
person  can  open  the  mail  in  less  time  than  it  took  five  or  more  persons 
by  the  old  method,  and  with  greater  safety  and  accuracy.  Not  only  is 
confusion  thereby  reduced  to  a  minimum,  but  responsibility  is  un- 
questionably centred.  The  machine,  built  by  the  Bircher  Company  and 
known  as  the  "  Lightning  "  letter-opener,  can  be  placed  on  any  table, 
desk  or  counter,  all  litter  thereby  being  confined  to  a  restricted  area. 


Attached  to  an  ordinary  lamp  socket,  it  is  set  in  motion  by  a  mere  snaj) 
of  a  switch,  through  the  medium  of  a  Westinghouse  motor  mounted 
within  the  case  and  consuming  an  amount  of  power  so  small  as  to  be 
almost  negligible.  The  machine  is  simple  in  construction,  repairs  being 
reduced  to  a  minimum,  and  any  p?rson  of  ordinary  intelligence,  after 
two  orthrec  minutes'  practice,  can  operate  it  proficiently.  The  envelopes 
are  placed  on  a  feed  table  in  a  stack  of  40  or  50  at  a  feeding,  and  are 
conveyed  automatically  one  at  a  time,  by  a  feed  belt,  through  two 
rapidly  revolving  circular  knives  which  cut  a  very  .small  shaving  from 
the  exposed  edge  of  the  envelop?.  The  letters  are  then  carried  auto, 
niatioally  into  a  stacker.  It  is  asserted  that  as  the  typewriter  replaced 
the  steel  pen  in  the  commenial  world,  so  the  letter  opening  machine  will 
take  the  place  of  the  pap^rknife. 


Books  Received. 

(Copies  o<  the  undermentioned  works  can  be  had  from  The  Electrician  Offices,  on 
receipt  of  published  price,  plus  pcstage.] 

"  The  Thermionic  Valve  and  its  Developments  in  Radiotelegraphy  ami 
Telephonv,"  by  Prof.  J.  A.  Fleming,  F.R.S.  (London:  Wireless  Press, 
Ltd.)     Pp.  xv.-t-279.     15s.  net. 

"  Report  of  the  Proceedings  of  the  Municipal  Tramways  Association 
relating  to  the  Application  by  the  National  Transport  Workers'  Federa- 
tion of  July,  5,  1919,  for  Further  Increase  in  Wages,  &c."  (trothio 
House,  Accrington  :  J.  Beckett.) 


The  plenary  meetinj!  of  the  International  ElectrotechnicaB 
(!.)mmis.sion  was  held  on  Wednesday,  Octob?r  22nd,  .vith 
Monsieur  Mauric<'  Leblanc,  President,  in  the  chair. 

It  was  unanimously  deckled   to   re-appoint  the   Advisor}". 
0  )mmittees  (formerly  called  Special  (')mmittees)  wliicl)  wert- 
at  work  before  the  war,  and  appoint  some  additional  Advisory 
Committees.     These  Advi.sory  C.jmmittees  were  appointed  as 
follows  : — 

Xo>ne)i(laturi>. — The  Advisory  Committee  on  Nomenclature  was 
r.-appointed  with  one  delegate  from  the  National  Committees  of  each 
of  the  following  seven  countries  : — 

Denmark,  France,  Great  Britain,  Holland,  Italy,  Spain  and  Unittd 
States  of  America. 

The  Advisory  Committee  was  requested  to  consider  the  terms  and 
definitions  which  were  agreed  in  1913,  and  to  deal  with  tho.se  which  were 
considered  to  require  revision  at  the  present  time,  the  remainder  to 
be  published  at  once.  The  (!ommittee  were  then  invited  to  continue 
the  work  and  also  to  prepare  terms  and  definitions  for  automatic  t<'lc- 
l)hone  apparatus. 

Hating  nf  Electrical  Machinery. — The  Advisory  Committee  was  re- 
nominated with  one  delegate  from  each  of  the  National  Committees  of 
the  following  seven  countries  : — 

CJr^at    Britain,    Italy,  Sweden,  Switzerland,  Belgium,  France  and 
United  States  of  America. 

It  was  agrv>ed  to  publish  the  rules  relating  to  the  rating  of  electrical 
machinery  agreed  upon  at  the  last  meeting  and  modified  in  accordance 
with  recent  decisions. 

A  cooling  air  temjjerature  of  reference  of  40°C.  (the  figure  already 
adopted  in  the  British,  American,  French  and  Italian  rules)  has  Ijeen 
adopted  unanimously.  It  was  also  agreed  to  limit  the  scope  of  the 
])resent  rules  to  machines  up  to  7.50  k.v.a.,  or  5,000  volts,  or  armatures 
in  length  50  cm.,  also  the  use  of  thermometer  methodsof  measuring  tern - 
ix-rature  under  certain  conditions  in  cases  where  resistance  methods 
only  were  formerly  j)ermitted  has  been  agreed  upon. 

These  international  rules  will  shortly  be  publisljed. 

Symbols. — The  Advisory  Committee  on  Symbols  was  re-appointed 
with  one  delegate  from  the  National  Committees  of  each  of  the  following 
10  countries  : — 

B?lgiura,  France,  Great  Britain.  Holland.  Italy,  Denmark,  Norway, 
Spain,  Switzerland,  United  States  of  America. 

The  Advisory  Committee,  in  addition  to  revising  I.E.C.  publication 
No.  27,  on  Synibols,  has  been  invited  to  prepare  a  list  of  graphical  s\Tn- 
bols,  including  those  for  ordinary  and  wireless  telephony  and  telegraphy. 

Nomenclature  of  Prime  Movers  for  Electrical  Plant. — The  Advisory 
Committee  on  the  Nomenclature  of  Prime  Movers  for  Electrical  Purposes 
was  re-nominated  with  one  delegate  from  each  of  the  National  Com- 
mittees of  the  following  seven  countries  : — 

France,  Gr?at  Britain,  Italy,  Norway,  Switzerland,  Sweden,  United 
States  of  America. 

This  Advisory  Committee  was  r.=quested  to  r,'ach  agreement  in  regard 
to  nomenclature  of  steam-driven  prime  movers  for  electrical  purposes.^ 

Alumiiiiiim. — An  Advisory  Committee  consisting  of  one  delegate 
from  the  National  C^omraittees  of  each  of  the  following  eight  countries, 
France,  Grat  Britr.in,  Italy,  United  Statt^s  of  America,  Norway, 
Sweden,  Holland  and  Switzerland, 
w,is  nominated  to  study  the  question  of  the  adoption  of  an  international 
si  indai.l  of  resistance  for  aluminium,  and  it  is  desired  that  the  lines 
adi.i't.  il  for  the  preparation  of  the  standanl  of  resistance  of  coppcrshould 
)x-  cluselv  followed. 

Screw  Lamp  Caps  and  Lamp-holders. — An  advisory  Committee  con- 
sisting of  one  delegate  from  each  of  the  National  Committees  of  the 
following  seven  countries, 

France,  Great  Britain,  United  States  of  America,  Italy,  Japan,  Swit- 
zerland and  Holland, 
was  nominated  to  study  this  question,  and  it  is  understood  that  the 
report  of  the  Committee  will  d^al  only  with  the  question  of  intcrnaticra 
interehangealiility,  the  question  of  material  not  being  dealt  with. 

Charging  I'lugs  for  Electrical  Vehicles. — An  Advisory  Committee  con 
sitting  of  one  delegate  from  the  National  Committees  of  each  of  the 
following  six  countries  was  nominated  to  deal  with  this  subject  : — 

B?lgium,  France,  Italy,  United  States  nf  America,  Great  Britain 
and  Sweden, 

In  this  case,  also,  the  question  of  interchangeability  only  is  concerned, 
and  it  is  miderstood  that  the  charging  plugs  employed  in  the  Unit<'d 
Stat<>s  of  America  and  Great  Britain  for  this  purpose  are  identical. 

Pressures  for  Distribution. — An  Advisory  Committee  consisting  of  one 
delegate  from  the  National  Committees  of  each  of  the  following  10 
countries  was  appointed  to  consider  this  question  : — 

Belgium,    France,    Great    Britain.    Italy,     Switzerland, 

United  States  of  America,  Holland,  Spain  and  Norway,  Sweden, 

It  was  agreed  to  consider  first  of  all  a  series  of  pressure  stops  for 
insulators,  in  accordance  with  the  proposals  of  the  Italian  Committee, 
and  subsequently  to  consider  the  subject  more  generally. 

At  a  meeting  o"f  the  Council  of  the  I.E.C,  Dr.  C.  O.  Mailloux,  President 
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«{  the  Ameriean  Xatijnal  Committee,  was  mianimously  elected  the  new 
president  of  the  Commission.     Previous  Presidents  have  been  : — 

Right  Hon.  Lord  Kelvin,  U.M. 

Prof.  Elihu  Thomson, 

Prof.  Dr.  E.  Budde. 

Prof,  llaurice  I.reblanc. 

Dr.  Mailloux  was  one  of  the  founders  of  the  Commission,  and  its 
success  has  been  due  in  no  small  measure  to  his  efforts  on  its  behalf. 
His  great  linguistic  abilities  have  Wen  of  the  utmost  service  on  many 
occasions. 

The  Council  accepted  the  invitation  of  the  American  Committee  to  hold 
the  next  ])lenary  meeting  in  America  during  Ut-'O. 

At  the  close  of  the  meeting  Dr.  .Mailloux.  on  behalf  of  all  the  delegates, 
|>resent?d  a  silver  cup  to  Col.  K.  E.  Crompton,  the  "father"  of  the 
Commiisiin. 


Hydro-Electric  Survey  of  India. 


An  important  preliminary  Report  on  the  Water  Power  Resources  of 
"India,  based  on  a  survey  made  in  1918-19  by  the  late  Mr.  G.  T.  Barlow, 
■chi?f  engineer  of  hydro-electric  surveys,  assisted  by  Mr.  J.  W.  Meares, 
M.I.C.E.,  M.I.E.E.,  electrical  adviser  to  the  Government  of  India,  has 
T.'cently  bsen  issued,  and  supplies  much  valuable  information  on  the 
water-power  resources  of  India.  The  Report,  which  contains  108  pages, 
•is  divided  into  seven  chapters  and  gives  a  number  of  tables,  curves, 
maps  and  other  data. 

In  the  introduction,  Mr.  Meares  gives  a  brief  sketch  of  hydro-electric 
progress  in  Indii,  some  extracts  from  the  preliminary  Report  of  the 
Water  Power  Committee  of  the  Conjoint  Board  of  Scientific  Societies 
((issued  in  London  in  July  1918  and  abstracted  in  The  Electrician  for 
August  16,  1918),  a  list  of  the  places  visited,  &c.  Unfortunately  Mr. 
Birlow  died  in  April  1919,  before  the  completion  of  the  survey,  but 
Mr.  Meares  carried  on  the  work  and  compiled  the  present  Report. 

Chapter  I.  is  devoted  to  water  power  in  general,  the  basis  and  sources 
of  water  power,  artiticiil  water-falls,  reservoirs,  combined  irrigation  and 
jjower  projects  ;  Chapter  II.  deals  with  weather  and  water,  seasonal 
rivers,  rainfalls,  the  measurement  of  a  discharge,  &c.  ;  and  in  Chapter  III. 
there  is  an  examination  of  geographical  considerations  and  existing 
surveys.  Prom  Chapter  IV.,  which  is  devoted  to  a  census  of  power 
■used  in  India,  we  learn  that  in  1917  the  electrical  power  used  was 
215,000  kw.  (285,000  e.h.p.),  of  which  36  per  cent,  was  obtained  from 
water  power,  and  the  total  units  generated  amounted  to  only  550,000,000. 
T?ables  are  given  of  the  power  of  all  kinds  in  use  in  certain  ])arts  of 
India,  including  Assam,  Bengal,  Bihar  and  Orissa,  Bombay,  Burma, 
the  Central  Provinces.  Madras,  Punjab  and  the  United  Provinces.  It 
is  estimated  that  in  Bombay  and  Ahraednagar  there  is  no  less  than 
750,000  B.H.p.  used  and  a  considerable  part  of  this  power  is  supplied 
by  the  Tata  Hydro-Electric  Works.  It  is  estimated  that  the  total 
power  u.sed  i.i  the  above-named  districts  is  1,153,638  b.h.p.  After 
referring  to  some  of  the  uses  for  which  hydro-electric  power  could  be 
employed,  especially  in  electro-metallurgical  and  electro-chemical  works. 
lighting,  traction,  &c.,  Mr.  Meares  points  out  that  there  are  many  other 
industries  in  which  electric  power  would  be  welcomed  if  it  could  compete 
with  other  forms,  and  in  any  area  where  reasonably  cheap  hydro-electric 
development  is  possible  within  transmission  distance  this  successful 
competition  is  simply  a  matter  of  relative  costs.  To  take  one  instance. 
in  a  comparatively  small  area  of  the  Duars,  within  easy  reach  of  watci' 
power,  it  is  estimated  that  fuel  equivalent  to  a  working  load  of  about 
100,000  H.p.  is  used  in  the  tea  factories  ;  j)artly  for  the  production  ot 
power  from  steam  engines,  but  mainly  for  drying  purposes  with  hot 
air  and  fans.  Both  the  motive  power  and  the  hot  air  can  be  obtained 
electrically  ;  it  is  merely  a  question  of  comparative  costs.  Other  tea 
■districts  are  similarly  situated.  Again,  the  cotton  mills  of  Bombay  are 
now  mostly  driven  by  electric  motors  fed  from  the  Tata  scheme,  which 
have  replaced  steam  engines.  There  may,  given  cheap  enough  power, 
be  a  similar  opening  for  jute  mills,  oil  mills,  timber  working,  sugar 
production,  paper  pulping  and  other  industries.  As  regards  pump- 
ing for  irrigation  purposes,  it  is  unlikely  that  such  j)umping  will 
pay  on  any  water  rate  that  could  be  demanded,  where  the  lift  is 
at  all  great. 

The  commercial  possibilities  of  any  hydro-electric  scheme  depend  on 
two  fact<jrs,  the  capital  cost  of  the  scheme  and  the  cost  of  the  comjieting 
fuel.  Comparing  a  steam  or  oil-driven  electrical  plant  with  one  water- 
driven,  the  latter  is  almost  invariably  much  more  expensive  to  con- 
struct ;  and  all  it  saves  is  the  cost  of  fuel,  which  is  only  one  factor  in 
the  cost  of  g  -nerating  pfjwer.  Staff  and  stores,  office  and  legal  expenses, 
repairs  and  depr-ciition  are  incurred  in  both.  Thus  while  the  actual 
comparison  will  be  b'-tween  the  jjrice  at  which  electricity  can  be  sold 
in  both  cases  the  real  critTion  of  success  is  whether  the  capital  charges 
for  intor-st  and  depreciitijn  on  the  excels  cost  of  the  water  power 
undertaking  will  be  substintially  less  than  the  co.st  of  the  fuel  u.srd 
by  the  other.  In  certain  circumstinces  water  power  may  be  of  immense 
value  whether  it  Ijc  within  r.-aeh  of  cheap  fuel  or  hun''reds  of  miles 
from  it;  I.e.,  wher--  it  is  requir.-d  not  for  existing  industries  but  for  a 
new  electro-chemical  or  electro-thermal  industry.  These,  working 
almost  continuously  at  full  load  (i.e.,  with  a  load  factor  of  90  per  cent. 
or  mor-),  must  go  where  there  is  cheap  water  power ;  and  when 
50,P00  H.P.  or  mor-  is  being  developed  a  verv  large  capital  expenditure 
on  dams  and  other  hydraulic  works  can  readily  be  faced. 


The  cost  of  transmissim  lines  o))erates  detrimentally  in  two  ways  ; 
first  by  increasing  the  prime  cost  and  consequent  capital  and  upkeep 
charges,  and  secondly  by  decreasing  the  available  energy  for  sale  at  tho 
far  end,  owing  to  losses  in  the  line.  These  line  losses  can  be  made 
almost  as  large  or  as  small  as  the  designer  chooses,  but  if  they  are  made 
small  it  is  by  adding  more  cojjper  wire,  or  larger  wires,  so  that  this 
reacts  on  the  prime  cost.  While  it  must  never  be  forgotten  that 
g-neralities  and  averages  in  engineering  problems  are  a])t  to  be  most 
misleading  it  is  nevertheless  desirable  to  give  some  indication  of  the 
permissible  cost  of  hydraulic  developments.  Mr.  Meares  gives  a  ta  ble  and 
three  curves  in  order  to  give  a  comparison  of  the  economy  of  steam 
and  water  power.  As  a  rough  example  it  is  assumed  that  10,000  E.H.P. 
is  required  in  a  certain  district,  and  that  the  alternatives  are  steam 
and  water  power  plant,  each  the  most  modern  of  its  kind.  The  steam 
po^B-er  station  would  be  placed  in  the  most  favourable  site  within  the 
area  ;  the  hydraulic  plant  would  go  ■where  nature  placed  it.  Three 
cases  are  assumed,  viz.,  water  power  on  the  spot ;  transmission  of 
50  miles  ;  transmission  of  100  miles.  As  regards  fuel  three  representa- 
tive prices  are  taken,  viz.,  Rs.  8,  Rs.  16  and  Rs.  24  i)er  ton  for  Bengal 
coal  of  about  11,000  B.Th.U.  calorific  value;  the  first  is  about  the 
price  at  the  radius  from  the  coal  fields  of  Calcutta,  on  the  railways, 
and  the  other  prices  will  be  found  further  off.  Four  characteristic 
load  factors  are  taken,  viz.,  20  per  cent.,  40  per  cent.,  60  jier  cent,  and 
80  per  cent.  It  is  also  assumed  that  the  cost  of  the  power  station, 
with  all  the  plant  within  it,  is  sensibly  of  the  same  order  for  the  steam 
and  water  jjowcr  plant,  excluding,  of  course,  the  transmission  line 
and  the  hydraulic  development  beyond  the  power  station.  The  dis- 
tribution lines,  &c.,  for  employing  the  power  at  its  destination,  and  the 
power  lost  in  them,  will  be  unaffected  to  all  intents  by  the  method  of 
generation,  and  may  also  be  left  out  of  account.  Then  the  cost  of  fuel 
on  the  one  hand  has  to  be  set  off  against  the  cost  of  the  hydraulic 
development  on  the  other.  With  modern  boilers  and  steam  turbines, 
using  Bengal  coal,  an  average  con.sumption  of  Hlb.  per  electric  horse- 
power hour  generated  may  be  taken  as  an  extremely  good  figure.  The 
extremely  low  coal  consumption  is  nowhere  obtained  in  India  at  present ; 
it  represents  the  best  side  of  the  case  for  fuel ;  even  if  4J  lb.  per  electric 
horse-power  per  hour  be  assumed  it  would  still  be  better  than  most 
Indian  power  stations  can  command.  Load  factors  on  these  stations 
are  mostly  of  the  order  of  40  per  cent.  On  the  three  assumed  costs 
per  ton  the  outlay  may  now  be  636,  1,272  and  1,908  rupees  for  a  station 
at  site  ;  510,  1,070  and  1,674  rupees  for  a  SO  mile  transmission  ;  and 
440,  980  and  1,520  rupees  for  a  100  mile  transmission. 

In  Chapter  V.  there  is  a  discussion  of  the  control  of  water  power, 
the  existing  practice  as  to  concessions  and  leases,  and  in  Chapter  VI. 
there  are  two  tables  of  the  existing  hydro-electric  plants  and  of  the 
plants  under  construction.  The  total  plant  installed  is  given  as 
111,860  E.H.P.,  and  the  Andhra  Valley  Power  Supply  Company  is 
instilling  90,000  e.h.p.  in  the  Western  Ghats.  There  is  also  a  list  of 
sites  examined  in  1905  and  not  develojjed.  The  remainder  of  the 
chapter  is  devoted  to  a  general  survey  of  the  possible  sites  of  water 
power  requiring  reconnaissance  and  lists  of  jwssible  streams  and  sites 
are  given  in  appendices.  It  is  estimated  that  1,774,000  E.H.P.  (incluaing 
203,000  in  Bengal,  343,000  in  Bombay,  455,000  in  Burma,  153,000  in 
the  Central  Provinces  and  264,000  in  the  Punjab)  is  actually  in  sight, 
but  this  total  is  much  bebw  the  actual  available  power  when  the  final 
results  of  the  survey  are  published.  There  are  over  130  possible  sites 
of  which  nothing  is  definitely  kno^vn  and  there  may  \ie  many  hundreds 
more  yet  to  be  found.  In  addition,  the  great  perennial  snow-fed  rivers 
have  hardly  been  touched  upon. 

The  final  chapter  is  devoted  to  a  plea  for  the  completion  of  the  hydro- 
electric survey  and  for  a  reconnaissance  of  sites,  &c. 


G.E.C.  Tough  Rubber  Covered  Cable. 


Now  that  the  demands  of  the  Government  have  slackened,  the  up-to- 
date  machinery  at  the  Pirelli-General  Cable  Works  (Southampton)  for 
the  production  ot  tough  rubber-covered  cable  is  devoted  to  the  pro- 
duction in  large  quantities  of  this  cable  for  private  use.  During  the 
war  many  thousands  of  miles  of  this  cable  were  manufactured  to  meet 
the  requirements  of  the  Army,  Navy,  Ministry  of  Munitions,  as  well  as 
other  Government  Departments,  and  the  Pirelli-General  Cable  Works 
are  now  fortunately  able  to  turn  out  this  cable  for  private  require- 
ments in  such  quantities  that  prompt  delivery  can  be  assured. 

G.E.C.  Tough  Rubber  Covered  Cable  is  made  in  all  sizes,  either  single- 
cored,  twin-  or  three-cored,  and  is  specially  suitable  for  use  in  industrial 
work  where  a  flexible  cable,  likely  to  be  subjected  to  rough  usage  is 
required.  In  all  cases,  each  core,  which  is  of  the  best  H.C  tinned 
copper  wire,  is  insulated  with  pure  and  vulcanised  india-rubber,  in 
accordance  with  C.M.A.  standards,  and  the  whole  then  sheathed  with 
tough  rubber,  this  being  water,  oil,  alkali  and  acid  proof,  and  not  subject 
to  damage,  except  wilful  damage  by  means  of  a  sharp  instrument,  such 
as  a  knife.  It  will  stand  the  roughest  usage  to  be  met  with  in  industrial 
work,  and  for  house  wiring  it  possesses  the  valuable  features  that  it  can 
be  put  directly  into  new  plaster,  has  a  long  life  and  can  be  Tieatly  and 
easily  ri'n  round  cornices,  &c.  It  is  also  of  interest  to  note  that  on 
account  of  its  peculiar  <|ualities,  special  ])rovi8ion  is  made  in  the  Wiring 
Rules  (No.  65)  of  the  Institution  of  Electrical  Engineers  for  the  use  of. 
such  cable. 
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A  New  Glow  Lamp.* 

By    Dr.    F.    SCHROTER. 

The  smallest  tungsten  lamps  that  are  suitable  for  220  volts  take 
about  20  Watts,  if  we  disregard  some  of  specially  line-drawn  wire, 
wliich  are  hardly  suitable  for  ordinarj'  usage.  There  are  no  lamps  of 
this  kind  taking  from  1  to  5  watts.     A  lamp  for  220  volts,  taking 

1  v.att,  would  require  a  tilamont  with  a  resistance  of  50,000  ohms. 
If  a  longer  and  thicker  filament  were  used  it  would  only  give  a  red 
glow.  .For  signalling  purposes  small  lamps  have  a  certain  use.  Now 
the  slight  dielectric  cohesion  of  neon  is  such  that  bright  discharges 
take  place  between  neighbouring  electrodes  at  150  volts.  Arc 
discharges  take  place  in  rarefied  neon  at  100  volts  over  considerable 
lentfths  of  tube,  and  lamps  of  this  kind  have  been  designed,  giving 
light  at  an  efficiency  of  0-5  watt  per  candle-power.  A  glow  lamp 
may  be  said  to  be  one  that  takes  less  than  5  watts.  If  direct  current 
at  220  volts  is  available,  then  \\ith  the  help  of  a  cathode  of  one  of  the 
alkali  metals,  low  discharges,  taking  not  more  than  5  watts,  can 
be  passed  through  considerable  lengths  of  tube.  The  main  source  of 
the  light  constitutes  the  so-called  positive  light  column,  which  fills 
the  tube  uniformly  between  the  cathode  and  anode.  If  the  various 
factors  are  properly  chosen,  such  as  gas  pressure,  width  of  tube,  the 
material  of  the  cathode,  &c.,  a  lamp  can  be  constructed  to  give 

2  c.p.  for  an  expenditure  of  5  watts  if  jjurc  neon  is  used.  But  such  a 
lamp  requires  some  kind  of  an  auxiliary  starter  to  ionise  the  whole  of 
tlie  discharge  space.  This  can  be  done  either  by  the  morhentary 
use  of  a  higher  pressure  through  an  induction  coil,  or  by  ionisation 
through  radioactive  sul)stances  or  by  auxiliary  electrodes.  But 
this  complicates  the  lamp,  and  these  means  are  quite  unsuitable  for 
lamps  of  such  small  candle-power. 

Experiments  were  carried  out  by  the  author  in  conjunction  with 
Dr.  O.  Schaller  in  the  laboratory  of  the  firm  of  Julius  .Pintsoh.  The 
method  of  the  positive  light  column  was  given  up,  though  they  were 
used  in  all  existing  lamps  of  the  kind,  such  as  the  mercury  vapour 
lamp,  the  Moore  lamp,  and  the  neon  arc  lamp.  In  a  bulb  which  con- 
tains a  niLxture  of  neon  and  helium  at  a  pressure  of  8  mm.  or  10  mm., 
a  cathode  of  large  surface  is  placed  so  close  to  the  anode  that  at  220 
volts  £he  discharge  starts.  For  alternate  current  bcth  electrodes 
have  a  considerable  surface  and  are  symmetrically  arranged — e.g.,  as 
spirals.  When  the  discharge  begins,  the  tenninal  voltage  sinks  with 
direct  current  to  190  volts,  the  remaining  30  volts  bemg  absorbed  in  a 
resistance.  Theoretically  this  resistance  is  unnecessary,  and  it  can 
actuaUy  be  dispensed  with  ;  but  the  current  density  at  the  cathode 
is  then  liable  to  increase  with  consequent  volatilisation  of  the  metal. 
This  would  tend  to  darken  the  bulb,  and  might  from  secondary 
causes  destroy  the  lamp.  A  small  series  resistance  removes  these 
possible  dangers.  The  cathode  surface  is  covered  with  the  glow 
light.  The  radiation  of  light  is  determined  by  the  gas  and  its  pres- 
sure by  the  material  of  which  the  cathode  is  formed,  the  nature  of 
the  surface  of  the  cathode  and  the  fall  at  the  cathode  ;  this  latter 
depends  on  the  gas  pressure,  the  size  of  the  cathode  and  the  nature 
of  the  arrangements  round  the  cathode.  The  surface  of  the  metal 
should  be  polished  in  order  to  reflect  the  light.  If  iron  is  used  as  the 
cathode  it  gives  0-44  c.p.  on  210  volts  with  a  current  of  19-2  milli- 
amperes.  The  terminal  voltage  over  the  lamp  is  186,  the  watts 
consumed  in  the  lamp  are  3-57,  and  the  efficiency  is  8-1  watts  jier 
candle-power.  If  the  watts  lost  in  the  resistance  are  taken  into  the 
reckoning,  the  overall  efficiency  is  9-2  watts  ;  with  aluminium,  this 
last  figure  would  be  8-2,  and  with  potassium  3-3.  Notwithstanding 
the  fact  that  iron  gives  a  lower  efficiency  than  aluminium  and 
potassium,  it  is  to  be  preferred  because  it  is  more  easily  obtained  and 
worked  in  the  form  of  a  very  thin  sheet.  Moreover,  it  gives  off  less 
gas  under  a  vacuum  and  volatilises  less. 

The  author  gives  a  photograph  of  a  lamp  prepared  on  these  lines. 
The  bulb  is  55  mm.  in  diameter ;  in  the  middle  is  a  hemispherical 
piece  of  polished  iron  sheet,  which  is  the  cathode.  The  colour  of 
the  discharge  m  neon  is  somewhat  of  an  orange  red.  This  is  cor- 
rected by  the  addition  of  some  mercury  vapour,  which  contains  well 
marked  green  and  violet  lines.  The  resulting  light  is  a  whitish  red; 
as  compared  with  puiC  neon  the  light  is  stronger.  The  anode  is  an 
iron  wire  in  the  shape  of  a  hook,  and  ends  about  3  mm.  from  the  edge 
of  the  cathode.  The  whole  system  is  mounted  on  a  carrier  of  lead 
glass,  as  in  an  ordinary  lamp.  The  lamp  iits  into  an  ordinary 
socket,  but  care  must  be  taken  to  see  that  the  rcsultmg  polarity  is 
correct.  A  special  socket  is  provided  so  that  the  polarity  can  bo  at 
once  changed  if  it  should  be  found  to  be  incorrect.  For  alternate 
current  it  seems  that  the  second  electrode  should  not  have  too  small  a 
surface  in  comparison  with  the  cathode.  The  greater  the  rectifying 
eifect  which  such  a  lamp  has  with  unequal  electrodes  the  greater 
will  be  the  volatilising  efEect  on  the  smaller  overloaded  electrode. 

*  Abstract  of  an  article  in  the  "  Elektrotechnische  Zeitschrift," 
No.  17,  1919. 


A  special  lamp  has  therefore  been  introduced  for  alternate  current, 
in  which  the  electrodes  consist  of  thickish  wire,  and  the  lamp  can 
also  be  used  for  directcurrent,  allof  them  being  suitable  for  220  volts. 
The  new  lamp  is  intended  to  be  used  for  signalling  and  controlling 
purposes — e.g.,  in  mines,  tunnels  and  other  dark  places.  In  mines  it 
may  be  especially  useful,  and  it  is  of  course  extinguished  as  soon  as  it 
suffers  any  damage,  and,  seeing  there  are  no  internal  parts  at  a 
glowing  heat,  it  is  imjx)3sible  for  it  to  ignite  any  explo.sive  gas  mix- 
ture. There  are  many  other  purposes  for  which  it  is  considered 
suitable  in  theatres,  hotels,  hospitals,  &c.  It  may  be  used  in  a 
photographic  dark  room  if  fitted  with  a  proper  red  bulb  ;  photo- 
metric tests  show  that  it  gives  as  much  light  with  a  red  bulb,  if  it 
takes  5  watts,  as  an  ordinarj'  incandescent  of  20  watts,  and  it  is 
thought  likely  to  be  more  convenient  for  the  purpose  of  the  photo- 
grapher, inasnnich  as  there  is  a  considerable  Ulumu'.ated  area  against 
the  plate  can  be  examineil. 


Heating  and  Cooking  Notes. 

Thk  B.\stian  Hot-water  Tank. 
The  main  object  of  this  piece  of  apparatus  is  to  supply  a  means  of 
obtaining  a  supply  of  hot  water  for  household  requirements  ui  such  a 
way  that  electricity  can  be  employed  as  the  source  of  heat  and  yet 
be  economical.  The  heating  unit  is  therefore  designed  to  be  con- 
tinuously on  circuit,  so  that  the  apparatus  has  a  100  per  cent,  load 
factor,  and  therefore  the  supply  authority  can  quote  a  specially 
cheap  rate  for  electrical  energy  consumed  in  the  form  of  an  annual 
or  quarterly  charge,  there  bemg  no  need  for  a  meter.  The  appa- 
ratus consists  essentially  of  a  polished  copper  tank,  tinned  inside, 
with  the  element  fixed  at  the  base  in  the  form  of  a  sliding  tray, 
which  slides  in  under  the  bottom  of  the  tank.  A  gland  type  draw 
off  cock,  and  an  adjustable  ball  valve  inlet  provide  means  for  con- 
trolling the  intake  and  outlet  of  water.  No  matter  how  rapidly  or 
how  slowly  the  water  be  dravni  off,  the  rate  of  feed  and  the  heating 
element  are  so  proportioned  that  the  outlet  water  is  always  at  the 
same  temperature — viz.,  150°F. — up  to  the  daily  capacity  of  the 
tank.  Tlie  inflow  is  restricted,  so  that  the  temperature  is  main- 
tained, and  if  the  tank  is  full  the  heat  loss  is  equivalent  to  the  elec- 
trical input.  The  water  camiot  boil,  and  therefore  there  is  no 
trouble  with  "stewed"  water,  so  objec- 
tionable in  comiection  with  culinary 
operations.  The  kitchen  tanks  are 
made  in  three  sizes — 10,  20  and  40 
gallons  respectively — and  consume  150, 
300  and  600  watts,  and  calculated  to  be 
suitable  for  families  of  five,  10  and  20 
I  iinsons.  For  bathroom  use  it  is  recom- 
iiionded  that  a  separate  tank  be  in- 
stalled because  bathroom  requirements 
often  varj'with  the  season  of  the  year, 
and  for  this  reason  the  bathroom  tanks 
are  fitted  with  a  supplementary  heater, 
which  can  be  switched  on  when  more 
than  the  ordinary  number  of  baths  are 
required. 

The  supplementary  heating  unit 
is  arranged  for  connection  to  a 
separate  meter,  as,  of  course,  it 
cannot  be  supplied  on  a  flat  rate 
where  the  use  is  intermittent.  .Provision  is  also  made  for  the  neees- 
saiy  adjustment  of  the  ball  valve  to  mcrease  the  rate  of  feed  when 
the  supplementary'  heating  unit  is  employed  to  provide  for  extra 
baths.  On  the  average  15  gallons  of  water  are  required  for  a  bath 
at  a  temperature  of  about  110°F.,  so  that  10  gallons  of  water  at 
150°F.  from  the  tank,  plus  five  gallons  of  coUl  water,  provide  the 
required  qtuintity  of  water  at  llO'F.  for  a  biith.  A  10-gallon  bath 
tank  will  suffice  for  a  family  of  five  jx-reons.  but  for  larger  families  a 
20  or  40-gallon  tank  would  be  required.  The  bath  tanks  are  exactly 
similar  to  the  kitchen  tanks  except  that  provision  can  be  made  for  a 
supplemontaiy  heatuag  unit,  if  same  is  required. 

In  flats  where  the  bathroom  is  adjacent  to  the  scullery,  it  would 
often  be  possible  to  make  one  tank  fitted  in  the  bathroom  with  a 
supplementary  heater,  do  the  work  of  two  tanks.  That  is,  water  for 
scullery  purposes  coidd  be  obtained  form  the  bath  tank,  and  when 
additional  hot  water  was  required  for  a  bath  the  spuplementary 
heater  covild  be  switched  on.  Tlie  illustration  shows  the  tank  fitted 
in  a  bathroom. 

The  following  table  shows  the  operating  cost  of  these  tanks.  The 
figures  have  been  calculated  on  the  basis  that  electrical  energy  is 
supplied  at  a  flat  rate  of  Id.  per  unit,  or  a  quarterly  charge  of 
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£1.  "s.  4d.  This  figure  has  be<'n  taken  l>ecause  the  tigui-es 
ean  easily  be  converted  into  the  equivalent  for  any  other  rate  of 
eharge,  but  on  100  per  eent.  load  factor  it  should  be  quite  jxjssible. 
even  in  these  days,  to  supply  electrical  energy  for  this  purpose  at  Id. 
per  unit. 

In  connection  with  the  bath  tank  it  is  assumed  that  no  supple- 
mentary heater  is  employed.  The  rate  charged  for  energy  so  con- 
sumed would,  of  course,  be  the  same  as  that  charged  for  ordinary 
heating  purposes,  which  did  not  offer  a  steady  load. 
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From  these  figures,  and  on  the  basis  assumed,  it  is  seen  that  with 
electrical  energy  at  a  penny  per  unit  a  family  of  five  persons  can 
have  hot  water  supply  in  the  bath  room,  five  baths  per  week  and  hot 
water  supply  in  the  kitchen  at  a  weekly  cost  of  4s.  21d.,  appro.vi- 
mately  lOd.  per  head.  i 


I'lans  for  the  first  vessel  in  whiili  tlie  butts,  seams  and  other  connec- 
tions are  to  be  electrically  welded  have  been  submitted  and  approved 
by  the  Committee.  This  vessel,  which  is  about  150  ft.  in  length,  and  in 
which  the  u.se  of  rivets  will  be  entire]}-  dispensed  with,  is  now  nearly  ready 
for  launching,  and  the  behaviour  of  the  vessel  after  completion  will  be 
carefully  followed  by  all  who  are  interested  in  the  niw  system  of  con- 
struction. Applications  have  also  been  received  by  the  Committee  for 
approval  of  a  scheme  of  construction  in  which  both  riveting  and  weldini; 
processes  shall  be  employed,  but  in  such  a  manner  that  the  vessel  niii,'ht 
be  classed  without  the  notation  "  e.xiierimental."  After  careful  con- 
sideration the  Committee  approved,  in  the  case  of  a  vessel  framed  on  the 
longitudinal  system,  a  design  in  which  electric  welding  will  be  employed 
in  the  construction  of  the  bulkheads  and  for  the  attachment  of  the 
longitudinal  frames  to  the  structural  plating,  this  approval  being  con- 
tingent upon  a  special  notation  being  inserted  against  the  vessel's  name 
in  the  register  book. 

In  June,  1918,  Mr.  Abell,  the  Society's  chief  ship  surveyor,  was  ap- 
pointed by  the  Committee  to  represent  the  Society  on  a  Committee  to  be 
formed  for  the  purpose  of  preparing  a  detailed  scheme  for  a  National 
Klectrical  Proving  Huos?.  Mr.  Milton  and  Mr.  Abell  have  served  as 
representatives  of  I^loyd's  Register  on  the  Ship-wiring  Rules  Sub- 
committee of  the  Institution  of  Electrical  Engineers,  whose  report,  it  is 
understood,  will  be  ready  for  |iul>lieatii)n  shortly. 


Electric  Welding  of  Ships. 

From  the  report  of  Lloyd's  Register  uf  Shipping  for  the  year  1018-19. 
we  learn  that  at  June  .30  there  were  S,756  merchant  vessels,  of  21,941,41)0 
tons,  which  held  classes  assigned  by  the  Committee  of  Lloyd's  Register, 
and  during  the  past  year  classes  we  re  assigned  to  1,251  vessels  of  3,801,221 
tons  gross. 

During  the  past  year  four  ves.sels  were  classed  which  had  been  fitted 
with  turbo-electric  propelling  plant.  The  largest  (the  "Wnlsty  Castle," 
of  3,566  tons)  was  built  in  this  country,  and  has  a  total  shaft  horse  powt  r 
o*  1,500.  The  "  Turbinia,"  o*  2,259  tons,  was  built  in  Sweden,  anil  he  i 
engines  have  a  shaft  hor.se-power  of  1,020.  Both  these  vessels  wen  tittc  d 
with  Ljungstrom  turbines.  Two  smaller  vessels  were  corapletid  in 
America,  the  '"  Panoil  "and  the  "  Mexoil,"  each  of  1,370  tons,  the<  n^ii"  - 
in  each  case  having  a  total  shaft  horse-power  of  820.  These  two  \(  ssi  K 
were  fitted  with  Rat?au. turbines.  During  the  war  there  was  a  gnat 
increase  in  the  manufacture  of  Diesel  engines  intended  for  submarmt', 
and  other  war  vessels  ;  but,  owing  to  war  conditions,  the  manufacturi 
of  Diesel  engines  for  merchant  ve.ssels  did  not  advance  to  such  an  c  \t<  nt 
as  had  been  anticipated.  Several  vessels  of  considerable  size  fitted  with 
Diesel  engines  have,  however,  been  built  during  the  war  to  the  Societ\  ^ 
class  by  Messrs.  Harland  &  Wolff  and  by  Messrs.  Burmcister  &  Wani  i  i 
Copenhagen.  The  largest  Diesel  engines  which  have  been  fitted  ni  in\ 
merchant  ves.sel  are  the  twin  screw  engines  made  by  Messrs.  Hatlauil  i 
Wolff,  of  Glasgow,  for  the  motor  vessel  "  Glenapj),"  of  7,374  tons  gms^ 
which  was  built  in  1918  by  .Messrs.  Barclay,  (.'urle  &  Compan\,  and 
classed  with  the  iSociety. 

Ei-ECTRir  Wkloing  for  SHirmirLDiNO. 

The  special  Sub-committee  on  Research  have  arranged  for  experiments 
and  tests  to  be  carried  out  by  Prof.  Marchant,  of  Liverpool,  in  connec- 
tion with  electric  welding,  in  order  to  a.scertain  the  best  electrical  con- 
ditions to  be  employed  in  the  process  of  arc  welding,  and  also  to  deter- 
mine whether  the  variations  in  the  current  and  voltage  across  the  are 
during  welding  can  be  used  as  a  criterion  of  the' satisfactory  nature  of  a 
weld  after  it  has  been  completed.  Although  electric  arc  welding  has  been 
employed  for  many  years  for  ship  repair  work,  its  use  has  been  hitherto 
confined  to  those  parts  of  the  structure  which  are  not  likely  to  be  ex- 
p-jsed  to  severe  stresses,  and  it  is  only  since  the  early  part  of  the  war 
that  appreciable  progress  has  been  made  in  the  developments  of  welding. 
which  would  appear  to  justify  the  consideration  of  propo.sals  to  use 
electric  welding  as  a  means  of  replacing  the  usual  riveted  connections 
of  structural  work  of  jirimary  importance.  In  1917,  the  Conunittee  of 
Lloyd's  Register  arranj/.d  for  an  exhaustive  series  of  tests  to  be  carried 
out  under  the  diri-ction  of  the  Society's  chief  ship  surveyor,  to  detcruine 
as  far  as  p-jssible  the  H'-neral  trustworthiness  of  structural  connections 
effected  by  electric  w.-ldinu,  and  their  capacity  to  withstand  the  strains 
to  which  they  would  b^  subjected.  The  results  of  the  experiments  made 
were  considered  by  the  Technital  Committee  of  the  Society,  and  on  their 
recommcndati'in  the  General  Committee  adopted,  as  a  tentative  measure, 
pr.ivisional  rules  for  the  classification  in  l.iloyd's  Kecister  Book  of  vessels 
electrically  welded,  subject  to  the  notations  "  experimental "  and 
"electrically  welded."  The  Committee  also  formulated  their  require- 
ments regarding  the  tests  to  be  complied  with  by  all  systems  of  electric 
welding  for  which  approval  was  desir.'-d,  and  a  notice  was  issued  stating 
that  the  Committee  wer'  prepared  to  consider  applicatiims  from  any 
electric  welding  companies  for  the  ))roc^'Sses  to  be  recognised  by  the 
S->ciety  for  use  in  ship  construction,  and  for  their  names  to  be  inserted 
in  a  list  of  comp<>nieH  whose  proces.ses  have  hc-en  approved  as  fulfilling 
t  ic  Society's  conditions. 


Modern  Lighting   Methods  in  Small 
Houses. 

It  should  be  axiomatic  to  all  that  modern  scientific  methods  of 
illumination  are  just  as  necessary  and  beneficial  in  the  smallest  house 
as  they  are  in  the  largest.  But  nevertheless  this  fact  does  not  seem 
to  be  realised  by  many  ordinary  suburban  householders,  who  ap))ear 
to  be  under  the  impression  that  the  many  new  kinds  of  indirect  and 
semi-indirect  eepiipment  are  feu-  some  reasem  not  .suitable  in  small  rooms. 
Far  from  this  being  the  case  the  very  o])pe)site  is  true,  as  it  is  in  small' 
roe)ms  with  comparatively  low  ceilings  that  the  glare  and  bad  distribution 
from  bare  or  improjierly  shaded  lamps  are  most  pronounced.  This  is 
naturallj'  a  matter  best  shown   by  demonstration,  and  an  electrical' 


B.T.II.  "Eye-kkst     mstkm  in  a  Sm.\ll  Drawing -room. 

c-dotractor  should  therefore  have  no  difficulty  in  convincing  the  avc  ragC' 
liousehiilder  eif  the  advantages  of  indirect  and  se-mi-indirect  lighting 
for  the  illumination  of  small  anel  moderate  .«i/.:'d  living  rooms. 

Eor  i-xample,  in  a  sitting  room  lighted  by  a  central  arm  fitting  equipped 
with,  say,  thre-c  40-watt  lamps  in  e)rdinary  orname-ntal  glass  shades., 
it  is  suggeste-el  the  contractor  could  temporarily  substitute  a  small 
semi-indirect  fitting  with  a  Veluria  or  Druid  white  glass  bowl  containiug 
a  single  00  or  100  watt  Mazda  half-watt  lamp.  This  substitution,  we 
are  infejrmeel.  will  give  even  with  the  reduced  wattage  vastly  improved 
lighting  re'sults. 

tt  is  further  e-laimeel  that  totally  in<liri-et  lighting  on  the  B.T.H. 
"Eye-rest"  system  is  aelmirably  suited  to  the  illuminatirm  e>f  small 
living  rooms,  as  this  system  also  gives  goexl  eliffusion  and  glarelessne-.ss. 
This  claim  can  also  \xs  substantiated  by  temporarily  rigging  uji  im 
"Eye-rest"  fitting,  an  o|)eration  which  eun  be  performe-d  in  a  very 
.short  time. 

We  understand  that  both  B.T.H.  semiindirect  and  "Eye-rest  " 
indirect  fittings  are  now  available  in  a  wide  range  of  sizes  and  patterns 
suitable  for  rooms  of  all  kinels  anel  elimensions  anel  decorative  sche'me-s, 
anel  contractors  who  are  inte-restiel  in  this  subject  are  invited  to  com- 
municate with  the  Illmninating  Engineers'  I)e-]it..  eif  the  British  Thomsein - 

Heniston    Company,   from    whom    full    infeii;matie)n    may    be   obtainrel. 

Our  illustration  sliows  an  example  eif  the    '  Eye  rest "  system   applied. 

to  a  small  room. 
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Arc  Welding  Equipment. 


F  )'.vmo3t  aramg  the  interesting  features  at  the  Inter-Allied  Foundry- 
men's  Congress  and  Exiiibit,  which  was  held  at  Philadelphia,  Pa. .from 
Sept.  29  to  Oct.  3,  was  the  splendid  exhibit  of  Westinghous  electrical 
appiratus,  including  the  latest  scientific  development  in  the  art  of  arc 
welding.  The  equipment  consists  of  one  300-ampere  arc  welding  motor 
generator  set  made  up  of  three-])hase,  440  volt,  60  cycle  Westinghousc 
typi'  ■■  (.'.S  "  motor  mounted  on  a  common  shaft  and  bedplate  with  a 
500  am])ere,  60  volt  arc  welding  generator.  The  control  panel  consists 
of  a  c:)mbination  generator  control  and  outlet  panel  for  graphite  electrode 
welding.  The  equipment  provided  for  the  control  of  the  generator 
consi.it-i  of  circuit  breaker,  field  rheostat,  ammeter,  voltmeter  and 
nec^^sary  knife  switches.  By  means  of  the  resistance  switches  mounted 
on  th"  combination  panel,  current  values  of  from  loO  to  550  amperes 
may  b  ■,  obtained  in  six  steps.  An  additional  outlet  panel  for  metallic 
electrode  welding  is  exhibited  and  provides  for  current  values  for  metal 
electrode  welding  of  from  25  to  190  amperes  and  for  graphite  electrode 
welding  of  from  225  to  350  amperes.  This  combination  jjrovides  a 
flexible  outfit  for  foundry  use.  Comparatively  heavy  graphite  electrode 
work  may  b?  carried  on  or  light  carbon  welding  metal  electrode  welding 
can  be  accomplished  at  the  same  time.  The  generator  can  su])ply 
energy  for  several  metallic  electrode  welding  circuits,  if  no  carbon 
electrode  welding  is  performed. 

Tiie  accessories  e.xljibit^d  consist  of  operator's  hood  and  shield,  graphite 
electrod.^  holder,  mdtal  electrode  holder  and  an  adapter  for  equipping 
the  ra;tal  electrodj  holder  for  light  graphite  electrode  welding.  A 
feature  of  the  graphite  electrode  holder  is  its  ability  to  remain  in  con- 
tinu'jus  service  for  long  periods  without  heating  up  to  a  degree  nn- 
comfortiblj  t-)  the  op;rator.  Another  interesting  feature  of  interest  to 
foundrymen  is  t'le  electrically-heated  metal  pattern  plates  on  moulding 
macliiues,  which  provides  tlie  most  convenient,  up-to-date  method  of 
heating.  The  advantages  of  this  heat  over  gas  are  obvious.  When  it 
is  desirjd  to  heat  the  pattern  it  is  not  necessary  to  hunt  for  a  match,  to 
opjrate  or  adjust  valves  until  the  correct  d.»gree  of  heat  is  obtained. 
Inst?ad  it  is  only  necessary  to  plug  into  the  wall  receptacle  and  give 
no  further  thought  to  the  matter  of  heat,  since  only  the  correct  degree 
of  heat  can  be  obtained.  The  e.xhibit  further  includes  standard  alter- 
nating and  direct  current  industrial  motors,  starters  and  controllers, 
■outdoor  fuse  boxes,  typ?  A  and  C  knife  switches,  oil  and  carbon  break 
circuit-breakers,  Frankel  connectore.  standard  meters,  stationary 
and  oscillating  fans,  bayonet  immersion  heater,  glue  and  solder  pots, 
steel  clad  heater,  type  C.  oven  heater,  rectangular  electric  stove,  electric 
•I'ange  and  domestic  heating  devices. 


Presentation  to  Mr.  W.  W.  Blunt. 


The  Safety  First  Movement. 


"Every  year  thousands  of  lives  are  lost,  tens  of  thousands  of  casualtits 
occur  and  millions  of  pounds  are  wasted  through  industrial  accidents. 
Yet  though  this  hideous  wastage  of  blood  and  treasure  continues  in  ever 
swelling  volume,  employers  and  workers  alike  do  little  to  amend  the 
situation.  Either  they  look  upon  accidents  as  inevitable,  or  they  are 
sceptical  as  to  the  value  of  remedies  that  lie  within  their  grasp.  Expe- 
rience shows  that  accidents  are  not  inevitable,  and  that  they  can  be 
prevented  by  the  use  of  .Safety  First  methods  and  practices.  In  1916 
deaths  and  injuries  were  reduced  47  and  46  jx'r  cent,  respectively  on  all 
railways  in  the  United  States,  as  a  result  of  the  use  of  Safety  First 
methods.  An  important  ni'^tropolitan  company  during  the  past  five 
years  reduced  accidents  by  70-9  per  cent.,  and  compensation  claims  by 
57  per  cent,  while  a  large  firm  in  the  North  of  England  in  a  single  year 
reduced  the  number  of  accidents  in  its  works  more  than  50  per  cent. 

Apart  from  the  question  of  human  life,  which  must  ever  remain  the 
paramount  consideration,  the  employer  has  every  reason  that  self- 
interest  can  supply  to  adopt  the  Safety  First  creed.  Accident  preven- 
tion pays.  The  United  States  Steel  Corporation  in  the  nine  years  ended 
1915  .saved  14,067  emplovees  from  death  and  injury,  and  after  deducting 
expenditure  on  Safety  First  jiropaganda  was  millions  of  dollars  to  the 
good.  Premiums  paid  by  leading  British  firms  who  have  adopted 
Safety  First  methods  have  b?en  reduced  in  respect  of  Employers  Lia- 
bility and  Workmen's  Compensation,  in  several  instances  by  nearly  50 
per  cent.  Dr  Zacker.  Director  of  the  Bureau  of  Statistics  in  Germany, 
has  stated  that  the  amount  of  money  saved  in  Germany  by  attention  to, 
Saftey  Fii-st,  and  to  the  health  of  employees,  extends  to  one  billion  marks 
that  is,  ,50  million  pounds  per  annum. 

-A.  similar  saving  can  be  effected  in  England.  The  British  Industrial 
Safety  First  .Association  is  bringing  about  a  silent  revolution  in  the 
commercial  life  of  this  country.  Backed  by  six  Government  dei>art- 
racnts,  and  su])ported  by  leading  employers  and  trade  imions.  it  strikes  a 
human  note,  to  which  the  rc]iresontatives of  Capital  and  Libourare prov- 
ing responsive  and  sympathetic.  It  fonns  a  point  of  contact  between 
employer  and  worker  ;  they  meet  on  Safety  First  committees,  and  learn 
to  know  and  understand  each  other.  A  prominent  inanufacturer  sai<l 
that  he  would  consider  every  i)enny  expended  on  Safety  Firet  work  had 
been  well  sp-?nt,  even  if  a  single  life  had  not  been  saved,  or  an  accident 
pr.^ventcd,  because  of  the  good  feeling  which  had  been  engenderetl  as  a 
result  of  Safety  First  conferences  b.-tween  his  employees  and  himself. 
The  work  of  the  British  Industry  Sifety  First  .As.sociation  needs  no  better 
commendation. 


In  our  issue  of  October  17  we  gave  an  account  of  what  may 
be  called  the  official  leave-taking  to  Mr.  W.  W.  Blunt,  who, 
it  will  be  remembered,  is  giving  up  his  work  with  the  Metro- 
politan-\'ickers  Company  for  an  appointment  in  America.  In 
addition  to  this  official  farewell,  however,  several  of  Mr.  Blunt's 
more  intimate  friends  thought  the  occasion  most  fitting  to  show 
their  appreciation  of  his  qualities  in  some  tangible  form.  A  lunch 
at  which  a  few  friends  were  present  was  given  to  Mr.  Blunt  on 
October  9,  Mr.  J.  A.  Robertson,  chief  electrical  engineer  of  the 
Salford  Corporation,  being  in  the   chair  when  all    sections   of    the 


ViKw  iiF  THI-:  Wkitixo  Case  i-rksexted  to  .Mit.   \V.   W.   Bli'ST. 

engineering  profession  and  industry-  were  rejjresented.  On 
this  occasion  a  presentation  was  made  which,  as  our  illustration 
shows,  took  the  fonn  of  a  solid  silver  inkstand,  upon  which 
were  inscribed  the  signatures  of  those  making  it.  A  platinum- 
diamond  brooch  was  also  presented  to  Mrs.  Blunt.  Mr.  Robert- 
son, in  making  the  presentation,  emphasised  Mr.  Blunt's  popularity 
not  only  with  his  clients  but  with  all  those  he  came  in  contact. 
Tnis  side  of  Mr.  Blunt's  character  and  the  confidence  felt  in  him 
generally  was  confinned  by  other  speakers,  including  many  trade 
competitors.  It  may  be  mentioned  that  a  number  of  those 
making  the  presentation  whose  names  are  shown  on  the  ca.se  were 
not  able  to  be  present  at  the  luncheon. 


L,.G.C.  Tram'^vay  Extensions. 

An  important  report  of  the  Highways  Committee,  recommending  that 
powers  be  obtained  to  construct  17  new  lengths  of  tramway,  was  pre- 
sented to  the  London  County  Council  on  Tuesday.  The  report  recitetl 
the  steps  already  taken  and  the  difficulties  encoimtered  in  their  attempts 
to  develop  the  Council's  tramway  system.  The  last  occasion  on  which 
the  Council  was  before  Parliament  for  powers  for  an  extensive  scheme 
was  in  1915,  when  only  one  small  section  was  sanctioned.  The  outline 
is  given  of  a  scheme  of  desirable  tramway  extensions  (90  route-miles  of 
track),  estimated  to  cost  about  5i  million  ])ounds  for  tramway  works 
and  about  2i  million  pounds  for  street  improvements,  or  a  total  of 
S  million  pounds  ;  but  the  Committee  recommend  that  powers  be  sought 
in  the  next  .session  for  only  17  s]x>citicd  routes  (nearly  43  miles),  t.sti- 
mated  to  cost  £4.205,34.5~£3.031,695  for  construction,  f928,.550  for 
street  widening,  and  £245.100  for  spare  cars.  &c. 

The  routes  recommended  are  : — 

(i.)  Charles-street  to  Blackfriars  Bridge  via  Farringdon-road  and  Xcw 
Bridge-street,  (ii.)  Gray's  Inn-road  to  Farringdon-road  via  Holboni 
and  Charterhousc-sti-cet.  (iii.)  Hampstead-road  to  a  point  north  of  the 
National  Gallery  via  Tottenham  Court-road  and  Charing  Cross-road, 
(iv.)  Cambridge-circus  to  Theobald's-road  via  .Shaftesbury -a venue, Hart- 
street  and  Vcrnon-placc.  (v.)  Victoria  (Vauxhall  Bridge-road  tramway 
t-n-ininus)  to  Westminster  Bridge  via  Victoria -street.  Parli.o.ment-square 
and  Bridge-street,  (vi.)  Victoria  (Vauxhall  Bridge  tramway-road  terminus) 
to  Marble  Arch  via  Victoria -street.  Gro-^vcnorgardens  and  Hyde  Park. 
(vii.)  Marble  .-Vrch  to  Cricklewood  via  Edgware-road.  Maida-vale  and 
High-road,  Kilburn,  to  Priory  Park-road  (double  line) :  thence  to  l)\Tie- 
road,  &c.,  to  Kilburn,  Shoot-up  Hill  and  Cricklewood  Broadway,  (viii.) 
Edgwan'-road  to  King's  Cross  via  Marylebonc-road  and  Euston-road. 
(ix.)  Shepherd's  Bush  to  JIarbIc  Arch  via  I'xbridge-road.  Holland  Park- 
avenue,  High-.street,  Notting  Hill  and  Bayswater-road.  (x.)  Seven 
Sisters-road  to  Stamford  Hill  via  .\nihurst-park.  (xi.)  Aldgate  terminus 
to  Aldgate  Station  via  Aldgate  High-street,  (xii.)  Aldgateto  Tower-hill 
via  Manscll-street.  Tower-hill  and  the  Minories  (single  line),  (xiii.) 
Toolcy-street  tramway  terminus  to  Hoji  Exchange  via  Duke-street  and 
Borough  High-street,  (xiv.)  Waterloo-mad  to  Blackfriars-road  via 
New  Cut  and  tJreat  Charlotte-street,  (xv.)  High-street.  Wandsworth, 
to  Roehampton-lane.  (xvi.)  Forest  Hill  to  Crystal  Palace,  (xvii.)  West 
Norwood  to  Crystal  Palace  via  Robson-road,  Park-road,  &c..  to  join 
existing  tramway  in  Anerlev-road. 


510 


THE  ELECTRICIAN. 


October  31,  1919. 


The  Gattie  Transport  Scheme. 

The  Board  of  Trade  Committ<>e  dealing  with  this  scheme  concluded 
the  hear  Dg  of  evidence  during  the  wtek. 

Mr.  W.  J.  Gbixu.vc.  an  ex-tratKc  manager  of  the  Great  Northern 
Railway,  expressed  doubt  as  to  the  practicability  of  the  scheme  in  many 
details.  The  establishment  of  a  flat  rate  per  ton  for  all  classes  of  go<  ds 
was  quit^  impossible.  Goods  had  to  be  classed  according  to  bulk,  value, 
cost  of  handling,  &c.  He  did  not  think  Mr.  Gattie  could  have  been 
serious  when  he  estimated  the  cost  of  transporting  4^  tons  between 
Edmonton  and  Nottingham  at  15s.  6d.  Mr.  Gattie  had  in  many  cases 
over-estimated  the  cost  of  transport  under  the  present  system,  and 
for  his  own  scheme  had  left  out  of  account  interest  on  railway  capital. 
Mr.  Gattie  ])roposed  that  his  clearinghouse  should  rank  as  a  statutory 
railway  comiwny.  That  would  necessitate  the  carrying  out  of  the 
obligations  of  all  railway  companies  towards  traders,  one  of  which  was 
to  allow  a  '"  reasonable  "  time  both  for  loading  anel  for  taking  delivery. 
Ex|jerience  had  indicated  that  two  days  exclusive  of  the  day  of  arrival 
was  a  "  reasonable  "  time  for  taking  delivery,  and  one  day  exclusive 
of  the  day  on  which  the  truck  was  placed  in  position  at  the  other  end. 
He  thought  Mr.  Gattie  had  not  had  the  a.ssistance,  in  the  preparation 
of  his  scheme,  of  anyone  with  much  practical  experience  of  railway 
transport.  He  did  not  agree  that  the  clearing  house  would  do  away 
with  the  work  in  the  mar5halling  yards,  and  although  shunting  would  to 
some  extent  grow  le.ss  as  more  clearing  houses  were  built,  it  was  a  question 
whether  the  saving  would  compensate  for  the  expense  incurred  His 
reason  for  thinking  the  ccntinuous  all  day  lorry  system  for  clearirg 
would  not  be  a  success  was  that  traders  never  had  their  goods  ready 
until  lat^  in  the  elay,  and  there  would  not  be  anythirg  to  clear.  The 
railway  conijianies  hael  maele  several  experiments  but  hael  invariably 
faileel  to  get  traders  to  have  goods  rcaeiy  for  clearing  early.  He  agreeel 
with  Mr.  (;attie  that  the  substituting  of  one  goods  station  for  the  existirg 
74  would  t^rd  to  lessen  transhipping  and  increase  the  number  of  through 
trains.     That  would  be  a  very  desirable  thing. 

Mr.  Alex.  Ross,  a  past  president  of  the  Institute  of  Civil  Engineers, 
said  that  many  of  the  new  connecting  tubes  proposed  in  Mr.  Gattie's 
scheme  did  not  conform  with  the  statutory  requirements,  and  it  would. 
therefore,  be  necessary  to  purchase  much  of  the  land  uneler  which  they 
passed,  further,  there  was  quite  a  lot  of  property  which  woiild  have 
to  l)e  pulleel  elown  if  proposed  junctions  with  other  railways  were  to  be 
effected.  He  saw  no  financial  provision  for  these  things  in  Mr.  Gattie's 
estimates. 

Mr.  J.  Pepper,  assistant  goods  manager.  Midland  Railway,  said 
Mr.  Gattie  had  been  invited  to  apply  his  principles  to  one  of  the  com- 
pany's largest  goods  stations  at  Birmingham.  Witness  was  sorry  when 
the  negotiations  fell  through,  but  personally  he  thought  the  chief  difficulty 
was  the  very  large  floor  space  which  Mr.  Gattie  required  for  his  machinery. 
The  company  had  to  deal  with  80  .square  miles  of  the  metropolitan  area. 
for  which  they  had  74  goods  elepots.  It  was  a  condition  of  modern 
development  that  commerce  antl  railways  would  always  follow  the 
migration  of  the  populati'.n.  In  large  centres  there  was  every  tcndi  ncy 
for  the  pe)pulation  to  get  further  and  further  awaj'  from  any  expen.'-ive 
congesteel  centre.  With  a  central  depot  every  ton  of  merchandise 
would  have  to  be  carted  further  and  further  away  from  the  centre  ; 
and  they  woulel  ultimately  get  a  congesteel  street-u.ser  cur\e.  The 
tendency  of  the  depots  was  to  keep  congestion  down  to  a  minimum. 
Assuming  the  day's  work  to  be  as  suggested  by  Mr.  Gattie,  between 
10,000  and  11,000  motor  vehicles  would  be  required,  and  with  the 
reduction  of  working  hours  the  number  would  go  up  to  14,000  at  a  low 
estimate".  Mr.  Gattie's  scheme  for  delivering  and  taking  away  was 
impossible.  Out  of  .3,000  Ix)ndon  firms  only  three,  when  canvassed, 
faveiured  earlier  delivery  of  their  goods  than  at  present.  The  cartege 
work  was  carrieel  out  in  a  scientific  and  highly  organised  way.  The 
controller  knew  the  conditions  exactly  and  the  whereabouts  of  every 
man.  Recently  railway  companies  had  concerted  together  for  con- 
solidation, and  there  was  more  amalgamation  of  cartpge  management 
to  follow.  There  was  "on  the  stocks"  an  important  practical  scheme 
for  Lonelon  cartage  which  the  Railway  Executive  had  agreed  to  in 
principle  and  which  it  was  intended  to  introduce  soon.  There  was  a 
certain  amount  of  "unsavoury"  gocels  which  coulel  not  pe)ssibly  be 
mixed  with  other  kinds  in  a  central  depot,  and  every  restriction  which 
held  up  traffic  would  under  Mr.  Gattie's  scheme  inte'rfcre  with  traffic 
which  was  to  follejw  on.  The  fundamental  differi  nee  between  the  railway 
meth(;d  and  Mr.  Gattie's  was  that  they  sorted  the  goods  by  means  of 
documents  and  Mr.  Gattie  by  pressing  buttons. 

In  cross-examination,  witness  said  he  had  always  thought  that  Mr. 
Gattie's  machinery  might  Ik-  utilised  in  some  meidifieel  fejrm  ;  but  much 
water  would  flow  under  lymdon  Bridge  before  Ixindon  firllis  would  use 
cranes  for  economy's  sake.  The  oix-rafirg  difficulties  were  all  against  a 
Lemdon  goods  cle-aring  house. 

Mr.  KrRKPATKicK,  chief  engineer  to  the  Port  of  London  Authority, 
said  the  improvements  and  progress  aimed  at  by  that  authority  included 
transport  from  ship  to  wan-hemse  being  made  as  economical  and  rapid 
as  possible  by  mechanical  means.  It  had  caused  him  great  disappoint- 
ment to  find  that  there  were  serious  difficulties  in  connection  with  the 
practical  application  ejf  Mr.  Gattie's  extremely  inge-nieHis  machinery. 
If  Mr.  Gattie  proved  that  he  had  a  de-vice  which  was  gejod  and  economi- 
cally sound,  the  Port  of  London  Authority  would  be'  only  too  glad  to 
adopt  it. 

Mr.  P.  Birch,  formerly  passenger  manager  of  the  Xorth-Eastem  Rail- 
way, said  he  was  so  impressed  by  Mr.  Gattie's  trucker  device  that  he 
thought  it  should  have  an  experimental  trial.     In  regard  to  a  clearirg 


system  for  London,  he  thought  the  first  principle  should  bejto  keep  as 
much  traffic  out  of  London  as  possible.  Now  that  railways  were  prac- 
tically one  whole,  the  companies  ought  to  endeavour  to  establish  a  system 
of  clearing  houses  in  suitable  parts  e>f  the  country.  He  would  favour 
two  clearing  houses  for  London,  one  to  the  north  and  one  to  the  west, 
which  would  be  better  than  having  such  a  vast  exjieriment  as  one  in 
the  heart  of  London.  He  doubted,  however,  whether  London  was  a 
gooei  place  to  begin  such  an  experiment  as  Mr.  Gattie's. 

After    counsel    had    addressed    the  ('cmmittee.  the    Clmiuniin   inti- 
mated that  the  Committee  woulel  eon.'^ider  their  re])ort. 


The   St.  Pancras  Tramcar  Accident. 

The  Report  of  the  Board  of  Trade  inspector  (Col.  J.  W.  Pringle)  into 
the  tramcar  accident  which  took  place  on  Aug.  16  on  the  L.C.C.  tram- 
ways. The  car,  which  was  travelling  from  Hampsteael  termin\is  on  the 
south-bounei  track  elown  Great  College-street,  left  the  rails  on  the  turve 
into  Pancras-road,  crossed  the  north-bound  track,  as  well  as  the  elouble 
track  in  Crowndale-road,  anel  coHieled  with  two  sectie-n  feeder  boxes  on 
the  pavement.  After  reciting  the  facts,  which  have  already  appeared 
in  The  Electki(I.4X,  and  giving  a  description  of  the  tramcar  and  its 
eipiipment,  the  conelition  of  the  track.  &c.,  the  report  states  that  the 
Btiard  of  Trade  regulations  limit  the  speed  in  Great  College-street  to  16- 
miles  an  hour,  and  on  curves  with  radii  between  66  ft.  and  liJOft.  to 
8  miles  an  hour,  and  all  cars  had  to  be  brought  fo  a  standstill  at  the 
junction  of  Great  College-street  with  Crowndale-road.  A  eletailed 
examination  by  Mr.  H.  S.  May,  rolling  stock  superintendent  (after  Col. 
Pringle  had  inspecteel  the  car  on  Aug.  19)  showed  that  the  ear  wheels 
were  true  to  gauge  and  without  flats.  He  eonsielercd  the  flanges  to  be  in 
good  conelition.  Damage  was  done,  when  the  car  ovcrturneel.  to  the 
two  truck  magnets  at  the  leaeling  end  of  the  car,  and  also  to  the  hanel 
brake  sway  bar  chain.  When  this  damage  had  been  repaii-eelthe  magnetic 
brake  was  found  to  act  on  all  seven  notches,  the  action  being  somewhat 
sluggish  on  the  first  three.  The  hand  brake  was  in  perfect  order,  anel 
required  IJ  turns  of  the  brake  chain  on  the  .spindle  to  apply  it  fully. 
Without  adjustment,  the  hanel  brake  was  found  capable  of  stopping  the  car. 
With  regard  to  the  electrical  equipment,  a  rheostatic  grid  was  found  to 
be  broken — a  clean  fracture,  without  anysigns  of  burning  indicating  that 
the  fracture  must  have  occurred  when  the  car  overturned.  In  the  brake 
circuit  the  turns  of  No.  2  magnet  coil  were  founel  to  be  partially  shotted 
The  effect  generally  of  the  fault  woulel  be  to  give  a  sluggish  initial  brake 
action.  Col.  Pringle  found  marks  on  the  roadway  showing  that  the  front 
wheels  left  the  rails  about  10  ft.  before  those  of  the  rear  truck.  The 
track,  as  regards  rails,  was  in  adequate  order,  and  the  superelevation 
sufficient,  on  the  sharpest  portion  of  the  curve,  for  speeds  of  4  to  •">  miles 
an  hour.  The  tyres  of  the  leading  wheels  .showed  considerable  wear.  In 
addition  to  the  wear  on  the  treads,  the  ele])th  of  the  flanges  hael  been 
reduced  to  not  much  more  than  one-half  that  of  an  unworn  tyre.  This, 
anel  the  blunted  profile  of  the  circumference  of  the  flanges,  showed  that 
the  car  had  done  considerable  riding  on  the  flanges.  The  back  of  the 
flange  of  the  near  front  wheel  showed  much  wear  from  check  rails.  With 
such  flanges  there  would  be  a  greater  liability  to  derailment,  especially 
on  left-hand  curves,  than  with  an  unworn  tyre.  Motorman  Poacher's 
statement  that  he  commenccel  to  apply  the  magnetic  brake  70  yds.  from 
the  compidsory  stopping  place  was  negativeel  by  the  evidence  of  .John 
Pearee.  The  latter  stated  that  Poacher  began  to  check  the  speed  of 
the  car  at  the  "usual"  place — i.e.,  the  north-east  boundary  wall  of 
Goldington  Builelings,  1,'Jyels.  from  the  stopping  point.  Pt)acher 
estimated  the  speed  of  the  car  at  fnmi  12  to  14  miles  an  hour  when  he 
Iwgan  to  try  to  reduce  sjieeel  ;  but  as  he  started  from  rest  using  five 
notches  of  current,  in  such  circumstances  a  car  woulel  attain  a  s]«>eel 
considerably  in  excess  of  12  to  14  miles  an  hour.  Mr.  May's  experiment 
after  the  aeeielent  showed  no  defect  in  the  braking  efficiency,  other  than 
a  sluggishness  with  the  magnetic  brake  on  the  first  three  notches.  More- 
over, if  the  magnetic  brake  was  utiliseel  with  the  desireel  effect  by  Poacher 
in  sto])ping  the  car  at  the  "  Stop  by  request  "  point  in  Great  College- 
street,  it  is  difficult  to  understand  why  it  should  have  failed  completely 
on  all  brake  notches  IS.")  yds.  further  on  if  the  proper  speed  limit  had  been 
observed.     Col.  Pringle's  conclusions  are  : — 

(1)  That  there  is  evidence  to  show  that  the  hand  and  magnetic  brakes 
were  in  working  order,  if  they  had  been  jirojicrly  used,  when  the  accident 
took  place.  (2)  That  the  speed  develojied  on  the  journey  towards  the 
compulsory  stopping  place  was  higher  than  that  authorised-  i.r..  16 
miles  an  hour.  (S)  That  the  magnetic  brake  was,  in  all  i)robability,  not 
utilised  early  enough  to  check  the  speed  of  the  ear  and  bring  it  to  a 
standstill  at  the  required  pejint.  (4)  'That,  eventually  at  least,  owing  to 
mismanagement,  by  an  overforcible  use  of  the  hand  brake  in  conjunction 
with  the  magnetic  brake,  locking  of  the  wheels  resulted,  which  caused 
derailment  on  the  sharpest  part  of  the  curve,  and  the  subsequent  tiver- 
tuming.  It  is  possible  that  if  the  wheels  had  not  been  Inckeel  the  ear 
might  have  kept  the  rails.  The  forwanl  movement  e)f  the  car.  after 
collision  with  the  feeder  pillars,  was  not  such  as  to  indicate  that  it  was 
travelling  at  a  higher  speed  than  10  miles  an  hour  when  the  collision  took 
jilace.     It  is  clear,  I  think,  that  retardation  was  taking  jilace. 

In  conclusion,  the  report  states  the  accident,  with  its.  regrettable 
results,  illustrates  the  danger,  esiJccially  with  worn  and  shallow  flanges — 
which  are  nowadays  inevitable  from  travelling  over  much  woin  rai's — 
that  is  likely  to  arise  from  sjiecds  higher  than  those  authorisul  if  over 
hasty  and  forcible  ap|)lications  of  the  hand  and  magnetic  brakes  are 
made.  The  attention  of  motcrmen  shejuld  I.e  called  to  this  point,  anrl 
to  the  necessity  for  obser\ing  spce'd  r(str:et!or..s. 
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Electricity  (Supply)   Bill. 

The  Standing  Committee  of  the  House  of  Commons  resumed  con- 
sideration of  this  Bill  on  Tuesday.  The  chairman  (Sir  S.  Roberts)  said 
it  was  the  desire  of  the  (Jovernment  that  the  Bill  should  be  got  throi;gh 
Committee  as  quickly  as  possible.  As  the  remaining  clauses  related 
more  or  less  to  machinery,  he  lioped  the  Committee  would  make  better 
progress  than  hitherto.  It  was  agreed  that  the  Committee  should  hold 
four  sittings  a  week  instead  of  three,  if  necessary. 

On  a  suggestion  by  Mr.  Marriott  Clause  8  was  amended  and  agreed 
to  in  the  following  terms 4  "Where  a  district  electricity  board  of  any 
authorised  undertakers  are  authorised  by  order  made  after  the  passing 
of  this  Act  to  acquire  or  use  any  land  for  the  purpose  of  a  generating 
station,  no  person  shall  be  entitled  to  restrain  the  use  of  the  land  for  that 
purpose." 

The  remainder  of  the  sitting  was  devoted  to  a  discussion  of  the  first 
section  of  Clause  9,  which  provided  that  "Notwithstanding  anything 
in  any  sp?cial  Act  or  Order  in  force  at  the  passing  of  this  Act,  it  shall 
not  be  lawful  for  any  authority,  company,  or  person,  e.xcept  a  district 
electricity  board,  to  establish  a  new  or  extend  an  existing  generating 
station  without  the  consent  of  the  Electricity  Commissioners,  but  this 
restriction  shall  not  apply  to  the  establishment  or  extension  of  a  private 
generating  station,  provided  that  the  owner  thereof  complies  with  any 
regulations  made  by  the  Electricity  Commissioners  as  to  the  type  of 
current,  frefjuency  and  pressure  to  be  used." 

On  the  motion  of  Mr.  Shortt  the  words  "  except  a  district  electricity 
board  "  were  deleted,  and  it  was  agreed  to  add  words  to  ensure  that  the 
consent  of  the  Electricity  C'ommissioners  "  should  not  be  refused  unless 
a  local  inquiry  has  been  held." 

Mr.  G.  Balfour  moved  to  omit  the  words  "  provided  that  the  owner 
thereof  complies  with  any  regulations  made  by  the  Electricity  Com- 
missioners as  to  the  type  of  current,  frequency  and  pressure  to  be  useel." 
He  saiel  that  many  manufacturers,  owing  to  the  exigencies  of  their 
businesses,  must  have  a  current  different  from  the  standard  set  up  for 
the  central  authority. 

Mr.  Shortt  said  this  amendment  went  to  the  root  of  the  principle  of 
the  Bill.  There  must  be  one  uniform  system  of  current,  frequency  and 
pressure,  to  cheapen  supply,  and,  in  the  case  of  a  breakdouii,  to  make 
more  certain  the  interchange  between  various  .systems. 

The  amendment  was  ultimately  rejected  by  li  votes  to  eight. 

An  amendment  by  Mr.  Shortt  limiting  the  proviso  at  the  end  of  the 
sub-section  to  the  case  of  the  establishment  of  a  new  private  generating 
station,  was  agroeel  to. 

On  Wednesday  an  amendment  was  agreed  to  by  the  mover  (Viscount 
Elveelen)  anel  the  Home  Secretary  to  add  at  the  end  of  the  first  section 
of  Clause  9,  providing  that  a  railway  company  using  or  proposing  to 
use  electricity  for  traction  shall  not  be  refused,  unless  it  is  proved  that 
the  District  Electricity  Board  or  authorised  unelertakers  are,  or  will  be, 
willing  and  in  a  position  to  give  the  railway  company  a  satisfactory 
supply  at  a  cost  not  greater  than  woulel  have  been  incurred  by  the 
company  in  supplying  themselves. 

In  the  seconel  section  of  Clause  9  an  amerdment  also  moveel  by  Mr. 
Shortt  was  carried.  This  provides  that  where  a  manufactiircr  having 
a  business  in  which  electricity  can  be  generateel  from  energy  eleriveel 
from  a  process  of  manufacture  carried  on  in  his  premises  proposes  to 
generate  electrical  energy  both  for  his  own  business  and  other  manufac- 
turers whose  businesses  are  associateel  therewith,  the  Electricity  Com- 
missioners may  authorise  the  establishment  of  a  station  by  such  manu- 
facturer. 

In  Clause  11,  the  Home  Secretary  moved  to  add  at  the  end  of  sub- 
section (6),  which  provides  that  a  District  Electricity  Boarel  shall  not 
supply  electricity  in  any  part  of  the  supply  area  of  a  power  company  for 
any  purpose  for  which  the  company  are  authoriseel  to  supply  without 
the  consent  of  the  company,  the  worels  "  except  to  the  previous  owners 
of  a  generating  staticn  which  has  been  acejuireel  by  the  District  Elec- 
tricitv  Board."     This  amendment  was  also  carried. 


A  deputatiem  from  the  Federatien  of  British  Industries  recently  waited 
upon  Sir  John  Snell  ard  other  officials  of  the  Board  of  Trode  in  order  to 
submit  their  views  en  Clause  9  of  the  Bill,  and  on  the  positiem  of  "  new  '" 
generating  stations.  Sir  John  Snell  said  he  was  aware  of  the  Eederatirn 
anienelments  to  the  clause,  anel  the  Governnunt  had  already  tabled 
amendments  which  modified  the  original  clause  in  the  interests  of  manu- 
facturers who  were  elesirous  of  providing  a  supply  of  electricity  for  their 
own  use.  As  to  what  was  a  new  generating  station.  Sir  .Tohn  Snell  said 
he  would  try  to  insert  wording  in  the  clause  which  would  make  the  matter 
perfectly  clear. 

Mr.  Benjamin  Talbot  state  el  that  as  the  clause  stood  the  iron  and  steel 
industry  woulel  be  hsndicap]ieel  practically  out  of  existence,  as  it  would 
mean  that  they  would  not  be  able  to  use  their  waste  energy  from  the  coke 
ovens  and  blast  furnaces,  even  thorgh  they  wished  to  utilire  that  waste 
energy  for  the  purpe)ses  of  the  electric  drive  for  their  rolling  mills. 

In  reply.  Sir  John  Snell  stated  that  the  .sanction  of  a  joint  generating 
station  woulel  be  determined  by  the  cost  factor.  If  the  manufacturers 
could  provide  current  more  cheaply  than  the  district  undertakers,  no 
body  of  commissioners  dare  refuse  sanction  to  the  establishment  of  the 
private  station.  He  thought  that  in  the  interests  e)f  electrical  develo])- 
ment  generally  it  would  b?  more  advantageous  for  the  surplus  (waste) 
energy  to  be  sold  to  the  local  sujjiily  authority,  especially  as  during 
the  week-end  there  would  be  an  excess  eif  energy  over  the  normal  works 
requirements.  He  felt  that  Mr.  Talbot  had  made  out  a  definite  case,  and 
he  would  be  prepared  to  recommend  to  the  Home  Secretary  the  intro- 
duction of  amendments  which  he  hoped  would  cover  the  ])oints  mised. 


Gommercial   Topics. 

The  Consular  Service. 

It  is  anncjunce-d  that  the  administration  of  the  Cfjnsular  Department 
of  the  Foreign  Oftice  has  Ijeen  transferred  to  the  Departmentof  Overseas 
Trade.  The  Foreign  Secretary  will  continue  officially  to  appoint  alt 
Consuls.  The  Commercial  Attaches,  now  called  Counsellors  and  .'secre- 
taries, are  also  under  the  Department  of  Overseas  Traele. 
*         *         *         * 

Debts  of  German  Nationals. 

By  an  Order  in  Council,  under  the  Peace  Treaty  with  Germany,  it  is 
provided  inter  alia  :  ( 1 )  That  no  person  shall  transfer,  part  with  or  eleal 
in  any  way  with  any  prop?rty,  rights  or  interests  without  the  consent 
of  the  Custodian.  (2)  That  every  person  who  owns  or  controls  any  such 
property  must,  within  three  months,  communicate  the  fact  to  the 
Custodian  unless  particulars  thereof  have  already  been  furnished  to  him 
in  accordance  with  the  provisions  of  the  Trading  with  the  Enemy  Act.s, 
1914-18.  (3)  That  if  any  person  is  asked  to  pay  any  money  or  to  transfer 
or  deal  in  any  way  with  anj'  property,  rights  or  interests  which  he  has 
reason  to  suspect  are  subject  to  the  charge,  he  must  immediately  report 
the  matter  to  the  Custodian,  who  for  England  anel  Wales  is  :  The  Public 
Trustee  (Kingsway,  London,  W.C.2)  ;  for  Scotland  :  The  Accountant 
of  Court  (H.M.  New  Register  House,  Edinburgh) :  anel  for  Ireland  : 
The  Custoc'iin  for  Ireland  (King's  Bench  Division,  Four  Courts,  Dublin). 

Merchandise  Marks  Committee. 

Tne  President  of  the  Board  of  Trade  has  appointeel  a  representative 
committee  of  15  members  to  consider  :  (1)  WTiether  any  extension  or 
amendment  of  the  Merchandise  Marks  Act  is  required  in  respect  of  the 
provisions  relating  to  indications  of  origin  ;  (2)  The  utility  ard  ci3ffc.t> 
of  National  Trade  "Marks"  or  other  similar  (collective)  marks,  are! 
how  far  they  shemld  be  authorised  or  encouraged  in  this  eorntry  ;. 
(•"!)  How  far  further  international  action  may  be  necessary  for  the  pur- 
pose of  preventirg  the  false  marking  of  goods. 

The  chairman  of  the  committee  is  Mr.  Harry  Green,  M.P.,  anel  among 
its  members  are  Mr.  J.  Evans- Jackson.  Patent  Agent,  Mr.  D.  M.  Kerly, 
K.C.,  Mr.  H.  Fountain,  C.B.,  C.M.G.,  and  Mr.  W.  Temple  Franks,  C.B. 
(Board  of  Trade).  The  Secretary  is  Mr.  M.  F.  Levey,  of  the  Industrial 
Prop?rty  Department  of  the  Board  of  Trad?,  Patent  Oftice.  l.'t.  South- 
amp  ton -built' in  gs,  W.('.2. 

*         *         *         * 

Brazilian  Industrial  Development. 

In  submitting  the  estimates  for  the  current  financial  year  to  the 
Brazilian  Chamber  of  Deputies,  the  Minister  of  Agriculture,  Ccnimerce 
and  Industry  recently  gave  an  outline  of  exten.'ive  schemes  fcr  the 
development  of  the  iron  anel  other  natural  resources  of  the  cc.untry.  foi* 
utilising  the  water-power  available,  &c.  Even  if  only  some  of  these 
l)rojects  are  carried  out  it  will  mean  that  there  will  be  extensive  demands 
for  electrical  plant  and  apparatus,  railway  rolling  stock,  mining  and  other 
machinery.  British  manufacturers  and  exporters  she>uld,  therefere, 
keep  in  close  touch  with  Brazilian  developments  and  .study  local  market 
requirements,  so  that  they  may  be  in  a  ])osition  to  take  full  advantage 
of  the  situation.  Welearnfrom  the  "  Boarel  of  Trade  Journal  "  that  he 
put  the  iron  ore  elepositsin  MinasGeraes  atS.oOOmillion  tons,  averaging- 
from  60  to  70  per  cent.,  and  proportionately  free  from  imjiurities.  The 
State  po.ssesses  50  to  (iO  deposits  of  from  10  to  50  million  tons,  several 
of  100  nulion  and  one  of  more  than  300  millicm  tons.  During  the  next 
30  years  Brazil  would  import  .55  million  tons  of  iron  and  steel  products  at 
an  approximate  value  of  750  million  pounds  sterling.  To  found  he  r  own 
iron  and  steel  industrv  and  keep  that  monev  in  the  countrv  he  apitealfd 
for  the  outlay  on  the  part  of  the  FedcrarGovernment  of  £10.000,000, 
spread  over  seven  years.  The  railways  of  the  country  (now  30,000  kw.. 
or  18,600  miles)  weidel  be  increased  tel  200,000  km.,  or  124.000  miles,  for 
the  rails  of  which  alone  it  would  Ije  necessary  to  impert  16  mi'lie.n  tons. 
The  present  rolling  stock  (1 .400  leicomotives  and  18.000  trucks)  he  wished 
to  see  increased  at  least  100  |Kr  cent,  on  existing  lines.  The  railway 
needs  of  the  ceiuntry  would  re])resent  .30  million  tons  of  iron  anil  stec 
manufactures.  He  lioped  to  .see  the  mercantile  marine  trebled  in  the 
next  3)  years,  and  there  would  be  extensive  demands  fir  urlwn  con- 
structiin,  the  electrical  industry,  bridges,  factories.  &■-. 

For  the  solution  of  the  iirolil'em,  the  gravest  difticulty  was  the  supi>ly 
of  fuel,  which,  howevi  r,  he  belii  ved  could  Ik-  obtained  by  the  application 
of  electricity  to  the  smelting  industry.  Althovgh  the  watt  rpe.we  r  of  the 
country  was  some  600  km.  (over  370  miles)  from  the  principal  iron 
deposits  of  Minas  (ieraes.  it  would  be  posfible  to  obtain  water-power  from 
the  Serra  do  Mar  between  Victoria  and  Itabira,  and  between  Rio  nnel  Sao 
Paulo,  for  supplying  innumberable  smelting  works  and  to  supply  the 
principal  ports  of  the  country.  The  outlet  for  minerals  would  lie  by  the 
Central  Railway  and  the  Minas  to  Victoria  Railway,  and  the  first  neces- 
sary step  would  lie  the  eluplicating  of  the  wide-gauge  railway  fmm 
Itabira  and  Ouro  Preto  to  Barra-Man.sha.  which  would  call  frran  outlay 
of  £700,000.  Barra-Mansa,  or  Garra  do  Pirhay  would  thus  liecome  the 
Pittsburg  of  South  America,  and  the  construeti<m  of  a  line  fn;m  that 
point  to  Angra  dos  Reis,  on  the  coast,  at  a  cost  of  a  further  £700,000. 
would  allow  the  construction  of  a  naval  ai-senal  at  that  point.  The 
Feeleral  Government  would  boar  the  expense  of  the  erection  of  the 
ne'ee.ssary  plant  for  the  utilisation  of  the  hydraulic  power  e>f  the  Se  rra  <lo 
Mar,  which  they  woulel  se  1  to  all  customers  at  a  low  price,  anel  thereby 
encourage  the  establishment  of  factories  of  all  classes.  An  estimated 
expenditure  of  £8,000,000  would  sujiply  the  energy  for  the  electrification 
of  the  Central  Railway  and  the  naval  .Trsenal  and  smeltirg  works, 
at  Angra  dos  Reis 
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The  que-ition  of  the  purchase  of  the  local  electricity  works  is  beinj? 
considered  by  Abkrystwyth  Urban  Council. 

At  Limerick  the  Electricity  Coniniittee  has  increased  the  charge 
for  electric  current  from  9d.  to  Is.  a  unit. 

MmcLEY  Urban  Ciuncil  ha -i asked  Halifax  Corporation  to  quote  terms 
for  the  supply  of  electricity  in  its  area. 

Blaisa  and  Brynmawk  Urban  Council  will  co-operate  in  aji|ilyin- 
for  powers  to  supply  electricity. 

Canterbury  Corporation  has  applied  to  the  Board  of  Trade  fur  a 
"  fringe  "  or.ler  to  s.ipply  electricity  outside  the  city  boundary. 

Dabwen  Corporation  has  applied  to  the  Lancashire  Electric  Power 
Company  for  terms  for  a  supply  of  electric  current  in  bulk. 

The  new  mayor  of  Swansea  is  Aid.  A.  Sinclair,  who  has  been  chair- 
man of  the  .Swj  nsea  Electricity  Committee  for  several  years. 

The  charges  for  electric  current  have  been  increased  l)y  a  further 
5  per  cent,   by  the   Stoke  Xewixcton   (London)    Boroiijjh    Council. 

An  inquiry  was  held  I4st  week  into  the  application  of  the  He.stox 
and  IsLEwoRTii  Urb.ui  Council  for  sanction  to  borrow  £9,640  for  exten- 
sions of  the  electric  supply  undertaking. 

A  Committee  of  the  Portadown  Town  Council,  which  was  rtcennly 
appointed  to  consider  the  question  of  erectin<r  electricity  supply  works, 
•is  collecting  information  from  similar  towns  when-  electric  sui)i)ly  is 
available. 

An  inquiry  was  held  at  Annfield  1*i,ain  on  the  I'Siil  inst.  into  the 
application  of  the  Urban  Council  for  sanction  to  borrow  £17.7(111  in  con- 
nection with  their  scheme  for  the  electric  lighting  of  the  dis-trict. 

OswALDTWi.sTLE  Urban  Council  i^  anxiou.s  to  obt.un  .-i  provisional 
-order  to  supply  electricity  in  the  district,  but  the  Board  of  Trade  inti- 
mate that  they  are  not  prejjared  to  entertain  such  applications  ))pndirg 
'the  decision  of  Parliiment  on  the  Electricity  (Su])i)ly)  Bill. 

An  inquiry  was  held  at  Max<  hkster  on  Tuesday  into  the  application 
of  the  City  "Council  to  borrow  £1.042,(100  lor  plant.  &c..  tor  the  new 
Barton  generating  station,  and  £.")<'.000  for  substation  plant. 

In  giving  evidence.  Mr.  S.  L.  IVarce.  chief  ele'Ctrical  ent;inper.  said  tliat 
at  present  .Manchester  was  furnishing  bulk  supplies  to  .Mieldlcton  anil 
■SalfonI  :  negotiatii  ns  had  taken  place  with  r,>gard  to  supplies  to  three 
authorities,  and  inquiries  had  been  tentatively  made-  by  two  others. 
If  all  these  matured  it  was  likely  that  a  serious  dittienlt\  woulel  result. 
and  Manchester  would  be  justiHed  in  considering  whethe  r  they  ought  to 
give  these  bulk  supplies  in  view  eif  the  probable  developnu  nts  in  the  city 
proper.  The  Barton  station  ought  ti.  be  ready  by  tin-  antuuni  of  l!12i'. 
but  in  view  of  the  present  inelustrial  jiosition  it  might  lake  longer  tliiiii 
three  years  to  build  the  station. 

PaNTEC  Urban  Council  will  not  oppo-se  the  ajiplication  of  the  South 
Wales  Electric  Power  Company  for  a  provisional  electric  lighting  order 
:for  the  elistrict,  provided  the  company  agree  to  sell  the  undertaking 
at  perio<Is  of  seven  years,  and  that  the  overhead  system  to  be  adopteel 
shall  be  approved  by  the  Council. 

Blackpool  Electricity  Department  reports  during  the  past  six  months 
75  new  consumers,  compared  with  29  in  the  corresponelirg  period  of 
last  year.  During  the  six  months  enele-el  .Sept.  30  the  outjiut  of  the 
electricity  works  was  :5,199,191  units,  an  increase  of  .)08.371  over  the 
correspaneling  |>ericxl  of  la.st  year. 

The  accounts  of  the  Edisbcroh  electricity  elepartmcnt  for  the  year 
ended  May  1.5,  1919.  show  revenue  £18(),4(i4  anfl  working  anel  miscel- 
laneous expenses  and  special  expenditure  (war  allowances)  £126,794, 
leaving  a  surplus  of  £.59,669.  Interest  required  £14..512,  contribution 
towards  li((uidation  of  debt  £39,582,  and  income  tax  £9,234.  atid  £3,659 
was  transferred  from  reserve  to  meet  the  elelieiency  on  net  revenue 
account.  Units  generaled  were  25,.599.789  (compare-<l  with  26,203,766 
in  previous  year)  and  sold  20,565,249  (20,945,404),  including  Il,5:!8,055 
(11,470,080)  powe-r  units,  other  than  traction. 

An  imjuirtant  ri qiort  has  b.-e-n  preparcel  by  the  city  electrical  cngii  e  r 
of  Dundee  (.Mr.  H.  Richardson)  on  the'  pi'e>j)osal  to  uti'isc  the  waler- 
powerin  theTummel  Valley  forg.-nerating  electricity. and  the  Electricitv 
Committee  suggest  that  .Mr.  C.  S.  Meik.  .M.Inst.C.E..  and  .Mr.  W.  J.  E. 
Binnie,  .M.Inst.C.E.,  be  invited  to  con."ieler  the  rejiert  anel  te)  investigate' 
fhe  scheme.  In  the  recent  report  <^f  the  Boarel  of  Trade  ein  water-pejwer 
development  covered  the  liarne-ssing  e)f  the  waters  eif  Leichs  Erieht. 
Laidon.  Hanne>eh  anel  Tumniel.  The  whe)le  .scheme,  if  the  power  were 
iiscd  continuou.'^ly  for  ele-ctrei-chcmical  we.rks  of  simi'ar  Industrie's  for  a 
steady  leiael  e.f  42,000  e.h.I'-,  inclueling  trinsmi-sion  tei,  say.  the  vicinity 
ot  Perth,  would  ce>st  just  under  £2.(J0(».000.  If,  liowever.  the  pejwer 
were  useel  for  a  varying  head,  such  as  a  public  sn[)|,ly,  then  a  maximum 
load  of  72.000  B.H.r.  ceiuld   be  met.  but  the  cost  woulel  be  £3,(JO0,O0O. 

Mr.  Richardson  suggests  that,  if  the  Council  decielex  to  proce'e'd  with 
the  scheme,  the  Tummel  be  develo|M'el  first,  teiyether  with  |)arlial  works 
on  the  e»ther  two  lejchs,  which  may  b-  ne'cessary.  e.s|(ecially  with  a  view 
to  the  ultimate  entire  u.se  of  the  Valley's  pe.ssibi'iti-'S.  In  his  eqiinien, 
the  scheme  would  easily  supply  anv  useful  ilemanels  for  power  en  route 
without  prejudicing  the  interests  e)f  Dundee'.  He  estimate's  that  current 
can  be  .solel  bv  a  ceial-driven  g-nerating  statiejn  at  an  average  jirice  of 
1'28<1.  jy-r  unit.  The  first  stage  of  the  waterpeiwer  scheme  would  cejst 
£1,2.50,000,  and,  em  the  basis  e,f  a  .50  ye-ars"  sinking  fund,  the  average 
price  would  be  lei.  |)er  emit,  and  on  the  b.isis  of  a  33  years'  sinking  fund, 
l-OSel.'perunit. 


Electric  Traction. 

Sheffield  Coqroration  are  recommended  to  bpentl  about  £50,000  for 
additional  electric  vehicles  for  the  collection  of  house  refuse. 

SoiTH  Shields  Rural  Council  has  notified  to  South  Shields  Corpora- 
tion that  it  will  sanction  the  running  of  electric  omnibuse'S  in  its  district 
provideei  an  arrangement  can  be  come  to  as  to  the  rate  of  payment  to  be 
maele  for  the  maintenance  of  the  roads. 

For  the  liist  three  months  there  was  a  surplus  e)f  £7.106  on  the  working 
of  the  Ei>iN'BURe:H  Corporation  tramways,  after  ])roviding  for  the  pro- 
portion of  £60.000  for  sinking  fimd  and  interest,  but  without  providing 
for  depreciation. 

The  rece-nt  arbitration  awarel  regareling  tramwayme-n's  wages  will, 
according  to  Mr.  Chas.  Furne-ss.  tramway  manager  at  Bl.m'KPOOL, 
necessitate  a  revision  of  the  fare  stages.  Black])e)ol  is  erne  of  the  few 
towns  which  have  not  increasetl  their  pre-war  rates. 

X(;weA.STLE-ON-TYNE  Corporation  is  to  promote  a  Bill  for  pejwers  to 
acipiire  the  undertaking  of  the  TMieside  Tramways  &  Tramroads  Com- 
pany. It  is  not  projieiseel  to  seek  compidsory  powers  of  purchase,  but 
only  authority  to  ace(uire  by  agreement  between  the  parties. 

(_)LDHA!\(  Tramways  Committee  have  decided  to  suspend  the  service 
on  Christmas  Day.  anel  to  make  a  grant  of  £75  to  the  expenses  of  a 
'■  welcome  hemie  "  to  ex-service  men  in  the  department  to  Ik-  held  on 
that  day.  The  number  of  men  who  enlisted  from  the  department  was 
370,  and  of  these  191  have  returned,  anel  100  other  ex-soldiers  have 
been  engageel. 

Owing  to  the  success  eif  electric  traction  e)n  the  Shilelon -Newport 
section  of  the  North  Eastern  Railway  it  is  announced  that  an  ex- 
periment will  shortly  be  made  in  electrifying  a  portion  of  the  Company's 
main  line  between  York  and  Newcastle,  which  is  suitable  for  both  mineral 
and  passenger  traffic.  It  is  probable  that  the  .section  from  Newcastle 
to  Darlington  will  be  selected  as  ample  |)ower  is  easily  obtainable. 

NoTTiNeaiAM  Corporation  has  authe)risrd  the  Tramways  Committee 
to  promote  a  Bill  to  authenise  an  extension  of  the  Corporatiejn  tramways 
te>  Beeston  anel  Hucknall  .  But  for  the  war  the  Beeston  extensieen  would 
have  b.^en  eomj  leteel.  The  ]eowers  expired  in  August,  anel  it  is  ne>w 
necessary  that  ]K)wers  to  alter  the  line  should  be  .sought.  .\n  extensiem 
ejf  the  tramway  from  Bulwell  to  Hucknell  will  also  be  niaele.  Ik  I 

The  recent  awarel  tei  tramway  employees  will  involve  an  added  ex- 
))enditure  of  £3,000  a  year  to  the  STALVBRiDe;E,  Hyde,  Mossley  and 
Dl'KiNFiELD  .Joint  Tramwavs  Board,  whe)se  total  working  expe-nses  are 
now  £63,000  a  year,  or  me)re  than  twice  the  pre-war  Hgure.  As  re- 
construction of  the  track,  at  a  cejst  of  £240,000.  is  necessary  in  the  near 
fxiture,  an  increase  of  fares  seems  probable. 

The  Southend  Light  Railway  Committee,  having  consielcreil  the 
question  of  providing  additional  transport  facilities,  rccommenels  that, 
as  the  Corporation  would  require  special  ))owers  to  provide  trackless 
trolle-y  vehicles,  and  as  the  Corporation  has  statutory  powers  to  jjrovidc 
a  serviee  of  motor  buses,  a  motor  "bus  service  should  be  ))re)videel  to 
run  in  conjunctiem  with  the  tramways  in  order  to  oi)en  up  four  routes 
b'tween  elifferent  ))arts  of  the  be)rough.  The  provision  of  raoteir  omni 
bus  services  beycmel  the  borough  boundary  is  under  consideratiein. 

On  Tuesday  the  London  County  Council  apjiroved  an  estimate  eif 
expenditure  on  capital  accimnt  not  exceeding  £22.500  in  respect  of  the 
(irovision  of  a  spare  alt  ernatejr  anel  rotorf or  t he  Grccenwich])e>wer station. 
The  Highways  Committee  rejieirted  that  considerable  tremble  hael  t)een 
cause'd  re'cently  at  the  statiiui  eiwirg  to  breakdowns  on  the  three 
S.OOOkw.  turbo-alternator  sets,  due  to  elefects  in  the  altcrnateirs. 
Varienis  defects  hael  arisen  and  in  every  case  steps  hael  been  taken  te) 
remedy  them  by  modifications  as  far  as  that  hael  be>en  penssible.  The 
Committee  is  considering  what  steps  can  be  taken  for  the  rejiair  e)f  the 
])lant  at  |)resent  broken  dejwn.  but  meanwhile  it  was  desirable  to  eibtain 
a  spare  alternator  anel  rotor  which  coulel  be  installeel  on  the  bed]>late 
of  either  of  the  three  existing  sets  in   the  event  e)f  a    break   down. 

The  eleeision  of  Stoke-on-Trent  to  ))urchase  the  local  tramway  is, 
leaeling  to  considerable  eii.scussion  in  local  nuinicipal  anel  busine'.ss  circles 
and  the  subject  has  been  one  of  the  )irincipal  topics  of  debate  in  the 
munieipal  elections.  .'\t  a  recent  me'cting  of  ratei>ayers  a  resolution 
against  the  ])urcfiase  was  ))asscel  with  a  few  dissentients  ;  but,  on  the 
either  hand,  the  ]irinciplc  eif  municipal  ownership  has  been  unanimously 
approve-d  at  a  nu'cting  of  the  leical  Trades  Council.  The  objections  to 
the  jiurchase  are  ba.scd  em  the  fact  that  the  jiresent  is  not  a  faveiurable 
time'  for  such  a  scheme,  anel  on  the  unreaseinahly  high  purchase  ])rie'e, 
eeiuple-d  with  the  inevitably  heavy  expenditure  that  would  have  to  lie 
iucurre'el  in  reorganising  anel  niodcrni.'irg  the  system  to  meet  the'  traffic 
requirements  of  the  present  elay. 

(Jl.Asoow  Corporation  has  had  under  consieleration  a  re]ioii  by  Mr. 
.leihn  M.  MacLee«l,  C..A..  auditeir  of  the  Ceiqioration  tramways  elepart- 
me-nt,  on  the  question  of  the  amount  necessary  for  renewals,  iSc.  Durirg 
the  four  years  1914  to  1918  the  allowance  for  renewals  and  dejireciation 
was  at  the  average  rate  e  f  £325  ]icr  mile  of  sirgle  track,  and  for  1918-19 
£700.  Owing  to  the  scarcity  of  labeiuranel  lack  of  material,  the  necessary 
renewals  coulel  not  Ik-  e.xecutcel  eluring  the  war.  anel  these  arre'ars  woulel 
fall  to  lie'  overtaken  at  the  increase  of  costs  in  both  labeiur  anel  material. 
Mr.  MacLeoel  states  he  is  neit  in  a  peisition  to  say  whether  an  increase  of 
115-4  jM'r  cent,  of  the  alleiwance  for  current  renewals  anel  dejireciation  is 
suiheicnt.  but  it  woulel  lie'  feir  the  Committee  to  consider  whether  it  was 
not  neee'ssary  to  take-  fieim  future  revenue  a  jiercentsgc  over  and  above 
the  alleiwance  alreaely  proviele-el  to  cover  the  pre'sent  and  future  ceists 
for  work  not  executeel  eluring  the  war 
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Imperial  and  Foreign  Notes. 

Modern  coal-handling  plant  is  to  he  erected  at  Melbourne  harbour 
»nd  will  replace  the  present  archaic  method  of  hand-filled  baskets,  which 
are  hoisted  out  of  the  steamships"  holds  by  winches.  The  new  plant 
will  consist  of  four  electric  hoists  with  grab  buckets  which  pick  u})  four 
or  Kve  tons  of  coal  at  a  time  and  deliver  it  to  mechanically  operated 
conveyers,  which  in  turn  carry  it  to  great  storage  bins  of  30,000  tons 
capacity,  from  wliich  the  coal  is  sent  in  chutes  to  coal  trucks. 

It  is  reported  that  the  MinLstry  of  State  Railways  in  Gekman-Austrh 
contemplate  the  utilisatinn  of  the  water-power  in  Carinthia  for  the  pur- 
pose of  electrifying  tlie  railways.  The  first  line  to  be  electrified  is  the 
"Tauern  line  from  Malliiitz-Spittal.  with  a  power  station  at  Mallintz. 
■Later  the  lines  leading  from  Upper  Styria  to  Carinthia  and  the ir  branch 
lines  are  to  be  electrified.  No  plans  have  been  drawn  up  for  the  elec- 
trification of  the  Sudbahn  line,  as  the  Drau  would  have  to  be  utilised 
as  source  of  power  and  the  political  situation  in  South  ('arinthia  was 
not  yet  clear. 

It  is  satisfactory  to  learn  from  statistics  su])i)lied  by  the  Belgian 
■Central  Information  Office  that  the  various  great  Industries  of  Belgium 
are  making  very  good  progres.s  with  their  reconstruction  schemes,  and 
are  ra])idly  recovering.  This  resumption  is  due  to  the  rapid  recovery 
irom  tJerraany  of  the  machinery  and  material  stolen  by  the  invaders 
in  the  last  two  years  of  the  war.  The  statistics  for  .luly  show  that  a 
total  of  39,521  tons  had  been  restored.  The  estimated  value  of  this 
recovered  machinery  and  material  is  49,401,250  francs.  The  coal  output 
in  July  last  was  1,600,000  tons,  against  an  average  monthly  output  in 
1913  of  1,800,000  tons.  Many  other  industries  are  also  making  satis- 
iactory  progress,  and  indicates  good  organisation  on  the  part  of  tlie 
Belgian  authorities. 

Miscellaneous. 

The  Anglo-Belgian  telejilioiie  service  was  i)]«'ni  d  on  Monday,  the 
■charge  for  three  minutes'  conversation  being  Ss.,  and  the  Anglo-French 
telephone  service  was  reopened  on  Tuesday  at  the  pre-war  charges. 
■  In  consequence  of  the  purchase  of  its  undertaking  by  the  English 
Electric  Company,  Ltd.,  it  has  been  decided  that  Dick,  Kerr  &  Company, 
Ltd.,  be  wound  up  voluntarily.  A  meeting  of  creditors  will  take  place 
«t  noon  on  Nov.  10  at  60,  f'oleman-street,  E.C.  2,  and  claims  are  to  be 
sent  to  the  liquidator,  Mr.  C4.  R.  Freeman,  at  that  address  by  Dec.  31. 

Sir  Albert  Stanley,  M.P.,  has  issued  invitations  to  a  luncheon  to  be 
held  on  Nov.  3,  at  the  White  Room,  Savoy  Hotel.  AV.C,  in  connectirn 
•with  the  proposed  formation  of  an  In.stitute  of  Tr.4NSPort.  After  the 
lucnheon  there  will  be  a  meeting  at  which  a  resolution  will  be  submitted 
stating  that  it  is  desirable  that  an  institute  be  formed  for  the  scientific 
study  of  questions  relating  to  traffic  and  transport. 

The  members  of  the  \'ictokia  Works  Athletic  Club  (Messrs.  Johnson 
-&  Phillips,  Ltd.)  held  a  dinner  on  the  25th  instant  at  the  Shakespeare 
Hotel,  Woolwich,  which  was  attended  by  nearly  170  diners.  Mr.  H.  J. 
Sheppard  (one  of  the  presidents)  was  in  the  chair,  supported  by  Messrs. 
W.  H.  Johns.  G.  C.  Pear.snn,  C.  Stewart  and  D.  A.  S.  Porteous  (vice- 
presidents).  Following  the  usual  toasts,  a  concert  was  held,  to  which 
the  following  artists  contributed  :  Miss  Olive  Turner,  Miss  F.  L.  Knight, 
Mr.  Lawrie  Garland,  Mr.  F.  T.  Warren  and  Mr.  W.  A.  Booth,  with  Miss 
L.  M.  Andrews  at  the  piano.  Both  dinner  and  concert  were  highly 
successful. 

On  Wednesday  and  Thursday  the  Court  of  Arbitration  .sat  to  hear 
the  application  made  by  about  40  trade  unions  in  the  Enoineerino, 
Shipbuilding  and  Kindred  TR.\DEsforafurtheradvance  of  15s.  a  week. 
At  the  last  periodical  hearing  a  similar  application  wa.s  not  granted,  but 
the  official  figures  of  the  cost  of  living  have  since  revealed  an  increase. 
The  engineering  employers  and  unions  were  heard  on  Wednesday,  and 
the  shipbuilding  trades  on  Thursday.  It  is  to  be  hoped  that  the  award 
will  be  issued  promptly,  as  it  may  form  a  basis  for  reopening  negotiations 
with  a  view  to  ending  the  strike  of  ironfounders,  which  is  having  an 
extremely  serious  effect  on  the  engineering  industry. 

Acton  Profiteering  Committfe,  after  hearing  expert  evidence  on  both 
sides,  has  dismissed  the  case  brought  by  Mr.  J.  H.  Worrall  against  the 
Metropolitan  Electric  Supply  Company.  Mr.  Worrall  bought  some 
Ediswan  lamps  at  the  firm's  Acton  branch  for  3s.  6d.  each,  and  he 
alleged  that  the  profit  was  unr.^asonable,  in  view  of  the  fact  that  the 
pre-war  price  was  2s.  8d.  each.  His  expert  witness  said  the  lamps 
could  bf  .sold  for  Is.  6d.  each,  but  that  the  price  was  kept  up  by  two 
Tings — an  inner  and  an  outer.  The  expert  evidence  on  the  other  side 
showed  that  the  quality  of  the  lamps  had  been  maintained,  and  that 
the  rate  of  profit  was  reasonable.  The  committee  decided  to  state  a 
case  for  the  Board  of  Trade  on  the  question  of  "  rings." 

Mr.  C.  Carrington  Barber,  works  engineer  of  the  Birmingham  Cor- 
poration Gas  Worlis  at  Saltley,  is  the  new  jn-esident  of  the  Midl.^nd 
Junior  Ga.s  Association,  which  ojiened  its  sessiem  on  Saturday  last. 
In  his  presidential  address  Jlr.  Barber  strongly  urged  the  need  for  con- 
servation of  fuel.  In  the  ])ast  it  had  been  the  custom  of  those  engaged 
m  the  gas  industry  to  r(>gard  electricity  as  their  com])etitor,  but  he 
thought  that,  in  the  future,  the  generation  of  electririty  and  the  produc- 
tion of  gas  would  be  a  joint  industry.  If  we  were  to  obtain  the  most  out 
of  our  Coal  resources,  then  coal  would  be  carbonised  and  the  gas  converted 
into  electrical  power,  and  the  by-products,  which  to-day  were  lost  at 
the  power  stations,  would  be  recovered. 

An  Inquest  was  held  at  Little  Crosby  (I^ancs.)  on  the  23rd  inst.  upon 
James  Latham,  who  was  killed  at  the  Royal  Army  Ordnance  Depot. 
Aintree,  while  loading  a  wagon  with  timber.     According  to  the  evidence. 


electric  current  was  supplied  to  the  depot.  There  were  three  overhead 
electric  wires  (a  red,  a  black  and  a  protecting  wire)  for  lighting  a  hut. 
Deceased  was  seen  holding  the  protecting  wire,  which  was  down,  in  his 
hands.  It  was  twisted  round  his  arm.  and  his  elbow  was  resting 
on  an  iron  band.  Persons  who  tried  to  knock  him  off  the  wire 
received  a  shock. 

Dr.  ^'.  J.  Glover  and  Dr.  J.  Huskie  agreed  that  death  was  due  to 
]iaralysis  of  the  heart  caused  by  electric  current,  but  Capt.  0.  Carlisle. 
medical  officer  at  the  depot,  said  the  inference  that  death  was  caused  by 
electric  shock  was  not  absolutely  definite.  Deceased  must  have  had  a 
s])ecially  nervous  system,  because  the  voltage  of  200  was  very  low  and 
very  seldom  killed.  The  electrical  engineer  at  the  depot  said  he  failed 
to  find  any  part  where  the  guard  wire  could  have  become  charged.  In 
his  opinion  it  was  not  charged.  H.M.  Factory  Inspector  agreed  it  ■was 
difficult  to  say  how  the  wire  could  become  charged. 

The  Coroner  found  that  death  was  caused  by  electric  shock,  but  under 
what  circumstances  conveyed  there  was  not  sufficie  nt  evidence  to  show. 

An  interesting  lecture  on  "  The  Generation  and  Application  of 
Electricity  to  Agriculture  and  Industry  "  was  given  last  week  by 
Dr.  W.  E.  Sumpner  at  Mason  College,  Birmingham.  Dr.  Sumpner 
said  the  study  of  electrical  sparks  had  been  of  enormous  importance, 
because  it  was  through  this  study  that  wireless  telegraphy  had  come 
into  existence.  It  also  had  a  bearing  upon  the  use  of  e-lectricity  for 
agriculture.  A  commoreial  company  was  engaged  in  utilising  devices 
for  producing  sparks,  or  something  electrically  indistinguishable  from 
them,  for  the  intensive  production  of  crops.  There  were  two  possi- 
bilities in  the  application  of  electricity  to  agriculture.  One  was  to 
convey  power  to  a  considerable  distance,  so  that  it  could  be  used  for 
agricultural  machinery.  But  the  other  direction,  it  it  was  done  on  a 
large  scale,  was  more  important,  as  it  meant  the  improvement  of  crops. 
It  was  said  that  considerable  success  had  been  attained  by  means  of 
elistributing  electric  sparks  over  fields  in  which  crops  "were  growing,  and 
that  increases  of  from  30  to  40  per  cent,  had  been  obtained.  In  regarel 
to  the  application  of  electricity  to  industry,  Dr.  Sumpner  pointed  out 
that  electricity  meant  economy  ;  it  was  an  ideal  adjustment  of  the 
gearing  between  the  engine  and  its  work,  and  the  general  characteristic 
was  that  the  old  industry  was  not  displaced,  but  it  was  increased,  and 
electricity  developed  at  the  same  time.  He  emphasised  the  importance 
of  electric  jiower  which  could  do  its  work  at  a  distance.  The  growth  of 
electricity  was  the  measure  of  its  advantage  to  the  public,  and  he 
mentioned  that  the  output  of  the  Birmingham  central  station  had 
increased  60  per  cent,  since  the  commencement  of  the  war. 

Educational. 

The  Governors  of  the  Royal  Technical  College,  Glasgow,  are 
eneleavouring  to  raise  £100,000  for  the  extension  of  research  work,  and 
nearly  £40,000  has  been  received  or  promised.  The  main  object  of  the 
fund  is  research  in  relation  to  the  local  industries.  The  number  of  new 
students  this  session  has  been  so  great  that  the  staff  have  had  to  decide 
between  the  alternatives  of  refusing  admission  to  a  great  many  students 
or  of  reducing  the  time  given  to  laboratory  instruction.  It  has,  however, 
been  decided  to  reduce  to  some  extent  the  time  given  to  the  laboratory 
cour.ses.  The  Governors  are  considering  whether  some  extension  of  the 
class-room  accommodation  should  not  be  attempted. 

The  new  session  of  the  Manchester  College  of  Technology,  which 
opened  on  the  8th  inst.,  marks  a  record  in  the  growth  of  the  College. 
The  number  of  applications  for  admission  (both  to  the  univereity  and  to 
the  part-time  courses)  have  lK>en  so  great  that  very  many  suitably 
qualified  students  had  to  be  refused  admission  before  the  end  of  enrol- 
ment week.  The  increased  demands  of  industry  for  suitably  qualified 
men,  a  demand  which  has  largely  inciva.sed  as  a  result  of  exix-rience 
gained  during  the  war,  antl  the  urgent  neeil  for  men  trained  in  the  methods 
of  industrial  research,  have  cau.seel  the  English  technological  colleges  of 
university  rank  tei  be  no  longer  able  to  meet  the  demand  for  advanced 
study  and  research  in  applieel  science  and  technology. 

Over  500  students,  including  270  fi-eshmen,  have  been  admitted  to  the 
main  departments  (mechanical  engineering,  electrical  engineering, 
applied  chemistry  anel  textile  technology)  of  the  College.  The  number 
of  matriculated  freshmen  is  al>out  seven  times  as  great  as  the  numWr 
admitted  in  1911.  We  learn  that  many  stuelents  who  wished  to  gain 
admission  to  the  college,  but  forwlmm  accommeidation  could  not  be- 
found,  are  seeking  admission  to  other  universities,  with  a  view  to  return- 
ing to  this  univei-sity  next  session,  so  that  they  may  ce)ntinne  their 
technological  training  in  Manchester.  Over  3,750  students  have  been 
admittetl  to  the  part-tiute  (evening)  courses,  an  increase  of  more  than 
1,().")0  compareel  with  the  last  session 

Special  mention  shoulel  be  made  of  the  courses  in  the  departments  of 
industrial  administration  and  of  applied  chcmistrv-.  The  former  depart- 
ment, which  was  openeel  less  than  a  year  ago,  and  which  has  for  its  main 
objects  the  building  up  of  a  .science  of  industrial  administration,  and, 
as  far  as  |)«ssible,  the  working  out  of  its  applications  to  all  British  in- 
dustries, has  now  arranged  a  fidl-timc  course  which  includes  lectures, 
laboratory  work  and  visits  to  works.  A^  part-time  cenirse  meeting  on 
three  evenings  a  week  has  also  been  arrangoel.  The  lectures  which  form 
parts  of  the-se  coui-ses  will  deal  with  ipie-stiems  regarding  industrial 
uianaLtoment.  A  -scries  of  free  public  lectn«>s,  to  be  deliveivel  at  4.30 
on  Tuesday  afternoons  during  the  autumn  term,  has  al.so  been  arranged 
liy  the  department.  The  first  of  these  lectures  was  delivercel  last  week 
by  tlu-  Right  Hon.  J.  H.  Whitlev.  M.P.  Other  lectures  will  be  delivered 
by  :\rr.  G.  D.  H.  Cole  and  Mr.  S.d'ney  Webb.  The  elepartment  of  applied 
chemistry  has  arranged  a  coni-se  of  20  lectures  on  chemical  engineering. 
These  lectures  will  be  del  ivcred  on  Tuesday  afternoons  during  Slichaclmas 
and  Lent  terms. 
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Tenders  In-vited  and  Accepted. 

Manchester  Tramways  Committee  invites  tenders  for  the  supply  of 
permanent  way  special  track  work.     Tenders  to  chairman  by  Nov.  1 1 . 

JoHANNESBUKO  (Transvaal)  Comieil  reijuire  tenders  for  copper  wir,'. 
cable  insulators  and  steel  poles  (contract  548).  Tenders- to  the  Town 
Clerk  by  noon  Jan.  8. 

Prestwtch  District  Council  require  tenders  by  10  a.m.  Nov.  7  for 
electric  lighting  work  at  the  Town  Hall.  Specifications,  &c.,  from  llu' 
Engineer  and  Surveyor. 

Ha.upstkad  (London)  Council  require  t<'nders  by  4  p.m.  Nov.  3  for 
the  supply  of  oils  to  the  electricity  station  and  the  removal  of  ashes,  &e. 
Forms  of  tender  from  the  Tomi  Clerk. 

Glamorgan  County  Council  require  tenders  by  Nov.  10  for  electric 
wiring  at  Evanstown  Council  School,  Gilfach  Goch.  Forms  of  tender. 
&e.,  from  the  Clerk  of  the  Council,  Cardiff. 

BOLTOS  Electricity  Committee  require  tendei-s  by  noon  Nov.  11  for 
the  supply  of  an  8,000  kw.  turbo-alternator,  condensing  plant,  and  four 
water-tube  boilers.    Specificatiors  from  the  Borough  Electrical  Engineer. 

JoHAXXESBtmo  (Transvaal)  Council  require  tenders  by  noon  Nov.  24 
for  the  supply  of  tramcar  spares  (contract  No.  531),  and  by  noon  Dec.  1 
for  the  supply,  &c.,  of  a  500-kw.  converter,  or.  alternatively,  a  750  kw 
converter  and  spare  jiarts  (specification  No.  114). 

Ehon'dda  Electricity  Committee  invite  tenders  for  the  supply  and 
erection  of  two  sets  of  sub-station  snitchgear.  Specifications  from  the 
Engineer  and  Manager,  Electricity  Works,  Porth,  and  tenders  to  the 
Chairman  of  the  Committee,  Pentre,  Glam.,  by  Nov.  5. 

Tunbridoe  Wells  Corporation  require  tenders  for  the  supply  of  a 
750  kw.  to  1.000  kw.  turbo-alternator,  surface  conden.ser  and  pumps, 
wet  air  filter.^,  steam  and  other  pipes,  economiser.  induced  draught  fan 
and  engine,  and  extension  of  switchboard.  Specifications  from  the 
Borough  Electrical  Engineer. 

The  directors  of  the  Gre.\t  North  of  Scotland  Railway  Company 
require  tenders  by  10  a.m.  Nov.  27  for  six  or  12  month.s'  supply  of  various 
stores  and  materials,  including  telegraph  material,  ironmongery,  india- 
rubber  goods,  &c.  Forms  of  tender  from  the  Stores  Superintendent, 
80,  Guild-street,  Aberdeen. 

Leeds  City  Council  invite  tenders  for  single  phase,  2,000  and  6,600 
volts,  and  Scott  connected  transformers,  with  a  total  capacity  of 
14,000  k.v.a.,  for  early  delivery,  and  also  for  further  supplies  of  similar 
transformers  as  required  for  a  jjeriod  of  two  years.  Specifications,  &c., 
from  the  manager  of  the  electricity  department  (Mr.  C.  Nelson  Hefford), 
1,  Whitehall-road,  Leeds.  Tenders  to  the  town  clerk  (Sir  Robert  E. 
Fox),  26,  Great  George-street,  Leeds,  by  11  a.m.  Nov.  13.. 

EDrsBUROH  Corporation  recently  invited  tenders  for  turbo-alternators 
and  other  jjlant  for  the  new  power  station  at  Portob-llo.and  16  tenders 
were  received.  Having  considered  the  officers,  the  Electric  Lighting 
Committee  recommended  the  acceptance  of  the  lowest  tender,  that  of 
Messrs.  Brown,  Boveri  &  Company,  of  Baden,  Switzeriand  at  £106,618 
for  the  turbo-alternators.  Of  the  16  tenders,  the  lowest  British  one 
(Messrs.  C.  A.  Parsons  &  Company)  is  £174,075,  or  £67,475  more  than  the 
tender  recommended. 

The  Board  of  Trade,  which  was  communicated  with,  suggested  the 
desirability  of  stipulating,  so  far  as  practicable,  in  all  contracts  jilaced 
by  the  Corporation,  that  the  goods  to  be  supplied  shall  be  of  United 
Kingdom  manufacture.  The  Board  intimated,  however,  that  it  could  not 
insist  upon  the  Corporation  accepting  a  British  tender  in  face  of  such 
figures  unless  it  felt  it  pro|)er  to  do  so  on  general  grounds. 

On  Tuesday  the  City  Council  adopted  the  Committee's  recommendation 
to  adopt  Messrs.  Brown,  Boveri's  tender,  which  is  based  on  a  rate  of 
exchange  of  24  francs  for  £1  steriing.  There  is  al>o  a  stipulation  that 
should  there  Ix-  any  variation  in  the  rate  of  exchange,  or  if  import  duti 
should  Ijc  imposed  by  this  country  on  niachinerv  or  apparatus  of  tin- 
class  included  in  the  contract,  the  amount  of  such  duties  should  be  paid 
by  the  Corporatim. 

In  connection  with  this  contract,  the  Hon.  Sir  C.  Parsons  has  stated 
that,  even  without  any  profit,  he  could  not  look  at  the  foreign  offer, 
and  he  intended  to  post  particulars  of  the  contract  where  his  workmen 
could  read  them  in  his  works.  He  pointed  out  that  in  1914  the  cost  of 
the  best  .Scottish  pig-iron  was  64s.  a  ton,  against  2(IOs.  today. 

Appointments  Vacant  and  Filled. 

Glamorgan  Kdueation  (oniniittee  r(.<(uirc  two  travelling  lecturers 
for  mechanical  and  electrical  engineering.  Salaries  £2.50  jK-r  annum 
nsing  to  £4.')<),  with  ex|K.nses.  Applications  to  the  Chief  Education 
Officer,  County  Hall,  Cardiff,  by  Nov.  12. 

A  chief  instructor  in  physics  and  electrical  engineering  is  required  at 
the  .Seddon  Memorial  flollege,  Auckland,  New  Zealand.  Commencing 
salary  £400.  Further  particulars  from  the  High  Commissioner  of  New 
Zealand,  4Io,  Strand,  Ix.ndon,  W.C.2.     Applications  by  Dec.  6. 

Apphcations  are  invited  for  the  jK.sition  of  city  electrical  engineer  at 
Port  Elizabeth,  South  Africa.  Three  years'  agreement.  .Salary  £700 
rising  to  £000  in  third  year.  Applications  to  the  Agents  of  the  Munici- 
pality of  Port  Elizabeth,  Messrs.  Davis  &  .Soper.  .54  St  Marv  Avr> 
London,  K.C..  by  Nov.  12.  i  .  .  mj    nxe. 

Applications  are  invitcel  for  the  pssition  of  lecturer  in  electrical  en  - 
gineenng  at  the  University  of  Cap;  Town.  Commencing  salary  £350 
rising  after  three  yeirs'  service  by  annual  increments  of  £23  to  £4.'50 


plus  war  bonus.  Applications  to  the  Secretary,  High  Commissioner  for 
the  Union  of  South  Africa,  32,  Victoria-street,  S.W.,  by  Nov.  30. 

Liverpool  Tramway  and  Electric  Power  and  Lighting  Committee 
require  a  qualified  engineer,  with  civil  and  electrical  experience,  to  act 
as  superintendent  of  the  overhead  line  equipment,  &c.  Salary  £500 
per  annum.  Particulars  from  the  General  Manager,  Corporation  Tram- 
ways, 24,  Hatton-garden,  Liverpool,  to  whom  applications  by  Nov.  12. 

The  Corporation  of  the  city  of  Cape  Town  invite  applications  for  the- 
position  of  station  engineer.  Salary  £600  per  annum.  Applications  by 
noon  Jan.  3,  1920,  to  the  town  clerk,  Mr.  J.  R.  Finch,  City  Hall,  Cape 
Town.  The  Corporation  also  invite  applications  for  the  ]iosition  of 
temporary  assistant  engineer  in  the  electricity  department,  salary 
£60  per  month.  Applications  to  the  town  clerk  (Mr.  J.  R.  Finch) 
by  noon  of  Jan.  10,  1920.  In  both  cases  British  candidates  must 
send  in  applications  to  the  London  agents,  Messrs.  Davis  &  Soper,  Ltd., 
54,  St.  Mary  Axe,  E.C.,  by  Nov.  15. 


.Middlesbrough  Corporation  have  a))pointed  Mr.  H.  P.  Jcnken.  engin- 
eering assistant  of  the  Leeds  City  Tramways,  tramways  man.Tger  of 
the  Middlesbrough  Corporation  tramways  at  £7,')U  per  annum. 

Business  Items. 

Mr.  A.  Anderson,  of  Edmund.son's  Electricity  Corporation,  has  joined 
Messrs.  Banks,  Warner  &  Company, Diesel  engine  experts,  of  11,  Queen 
Victoria -.street,  E.C.,  and  will  act,  with  Mr.P.H.  Smith,  as  joint  managing: 
director  of  the  new  comjiany. 

Chas.  Hy.  Davies  and  Wm.  Hy.  Arundale,  electrical  fittings  makers. 
153,  Bracebridge-.street,  Birmingham,  have  dissolved  partnership. 
Debts  by  Mr.  Davies,  who  continues  as  C.  H.  Davies  &  Company  at  the 
same  address. 

The  partnershi])  between  G.  H.  J.  Hoogwinkel  and  Wm.  A.  Brown, 
civil  and  electrical  engineers,  24,  Martin-lane,  Cannon-street,  E.C..  has 
been  dissolved.  Communications  with  regard  to  debts  should  l)e 
addres.sed  to  Anthony  Bro-wn  &  Hoogwinkel,  Ltd.,  24,  Martin-lane,  E.C. 

Ssctions  4,050  and  4,060  of  the  latest  catalogue  of  the  Western 
Electric  Company,  of  North  Woolwich,  London,  E.16,  have  recently 
been  issued.  The  telephone  instruments  listed  in  section  4,050,  which 
is  devoted  to  inter-phones  and  accessories,  are  battery  ringing  (except 
the  elirect  line  sets),  and  are  intended  for  telephone  service  over  com- 
paratively short  lines  ;  they  are  arranged  for  intercommunication,  and 
do  not  require  a  switchboard  and  operator.  Several  advantages  are 
claimed  for  this  method,  including  a  saving  in  battery  cost  and  a  reduc- 
tion in  maintenance  cost,  while  a  uniform  transmission  is  always  main- 
tained. The  list  contains  details  and  prices  of  systems  of  intercom- 
munication sets  to  meet  practicallj'  all  requirements.  Section  4.000  of 
the  catalogue  extends  to  62  pages,  and  contains  illustrated  particulare 
of  a  variety  of  telephone  instruments  and  switchboards  (manual  and 
automatic),  telephone  apparatus  and  cables,  switchgear,  traiHc  control 
apparatus,  elomestic  telephone  appliances,  &c.  Other  sections  of  -the 
catalogue  are  in  preparation,  and  the  company  supply  a  neat  binder 
which  allows  for  simplicity  in  filing. 

A  new  list  of  rubber  insulated  wires  and  cables  has  been  issued 
by  Messrs.  Siemens  Bros.  &  Company,  Ltd.,  of  Woolwich  and  L<jnelon. 
The  new  list  embodies  the  roviseei  standarels  of  the  British  Engineering 
Standards As.sociation, and  the  prices  are  given  jjcr  thousand  yards.  In 
future  the  standard  coils  will  be  100  yels.  in  length.  All  grades  of 
As.sociation  and  non-A.s.sociation  cables,  as  well  as  bell  wires,  fiexibles,  &c.  ^ 
are  listed  and  priced.  The  list  also  gives  a  British  standard  table  of 
coneluctors,  a  comparative  table  showing  the  relation  between  the  edd 
standard  sizes  of  conductors  and  the  new  standard  sizes,  a  conversion 
table  and  other  u.seful  data.  The  Company  have  still  in  stock  a  certain 
amount  of  electric  wires  and  cables  made  to  the  old  standards,  and  for  a 
liniite<l  period  they  will  continue  to  quote  for  such  wire  or  cables. 

.Messrs.  W.  T.  Henley's  Telegra^jh  Works  ('om])any  have  also  revised 
their  jirice  li^ts.  and  they  notify  that  the  general  arrangement  of  their 
list  now  follows  the  principle  of  having  a  sejjarate  section  for 
ilifferent  classes  of  cable.  There  is  a  section  for  "  Association  Wires  and 
Cables,"  "  Non -Association  Wires  and  Cables."  "  .Solid  Rubber  Sheathed 
(.'ables  "  and  "  Flexible  Cables,"  and  there  will  be  other  .sections  embrac- 
ing various  other  types  of  cables  in  elue  coui>e.  The  new-  standard  sizes 
differ  from  the  olei  in  that  the  wires  will  be  described  by  their  nominal 
area,  and  the  conductors  by  the  number  of  wires,  and  sizes  in  inches 
instead  of  S.W.G.  as  hitherto.  Prices  for  cables  and  wires  are  given  ]Kr 
1,000  yels.  instead  of  per  mile,  and  for  flexible  cords  per  100  yds.  The 
standard  coil  will  be  100  yds.,  and  orders  should  be  multijdes  of  that 
length,  instead  of  sub-muitiples  of  a  mile,  as  hitherto.  Flexible  cords 
will  generally  have  their  conductors  maele  u))  of  00076  copper  instead 
of  00048  and  0006  in.  as  hitherto.  Semie  .siM-cial  flexible  cables — Class 
'•  FG  " — are  now  listed  which  have  never  been  listed  before,  and  three- 
core  cables  are  listed  for  the  firi»t  time.  The  company's  special  thcrmoid 
flexible  is  listed  with  an  asbestos  serving  and  in  a  sjx-cial  industrial  type-. 
The  flexible  cord  price  list  also  contains  particulars  of  motor  car  lighting, 
starter  and  ignitiejn  flexibles,  and  a  much  more  complete  list  of  .solid 
rubljer-sheathed  cables  (both  standard  and  flexible  conductors)  is  given. 
The  lists  will  be  issued  in  a  loose  leaf  cover  embracing  various  sections  of 
the  cataleigue. 

The  India  HuiinER,  Outta  Percha  &  Telkorai'ii  Works  Company 
of  .Silvertovvii  and  London,  have  also  issued  their  revised  list  (No.  40)  of 
cables  and  wires,  which  gives  the  new  standard  sizes  and  prices  of  the- 
various  grades  of  rabies,  wires  anel  llexililes  ninmifaetiired  by  them. 
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Companies'  Reports,  &c. 

At  an  extraordinary  meeting  of  the  Gateshead  &  District  Team- 
ways  Company  last  week  it  was  resolved  that  £67,500  out  of  the  reserve 
fund  of  £(58,000  be  distributed  to  the  ordinary  shareholders  at  the  rate 
of  £5  (tax  free)  for  each  issued  £10  ordinary  share. 

The  directors  of  the  Norwich  Electric  Tramways  Company  have 
declared  a  dividend  for  the  past  year  of  2  per  cent.,  or  4s.  per  share  (less 
tax),  and  a  sum  of  £4,000  has  been  placed  to  reserve  and  £3,000  to  recon- 
struction and  deferred  repair  account  and  £167  carried  foni'ard. 

The  accounts  of  the  Marconi  Wireless  Telegraph  Company  of 
Canada,  Ltd.,  for  1918  show  a  profit  of  S138.U48.  and  after  meeting 
interest  on  advances  and  appropriating  818,216  for  depreciation,  &c., 
the  credit  balance  of  8198,414  brought  doivn  was  increased  to  8293,787. 
The  directors  of  Callenders'  Share  &  Investment  Trust  Company, 
Ltd.,  announce  a  dividend  of  3J  per  cent.  (8|d.  per  share),  less  tax,  for 
the  past  half-year,  making  6i  per  cent,  for  year ;  £500  has  been  placed 
to  reserve  (making  £3,000) ;  £740  written  off  preliminary  expenses  and 
cost  of  debenture  stock  issue  ;  and  £.5,603  carried  forward. 

At  the  recent  meeting  of  the  Electric  Supply  Company  of  Victoria- 
Ltd.,  it  was  reported  that  the  number  of  lamps  connected  at  March  31 
last  was  252,407.  against  211,746  in  1918  and  188,402  in  1917,  while 
4.898,102  passengers  were  carried  bv  the  tramways  departments,  com- 
pared with  4,881,924  and  4,803,895  in  1918  and  1917  respectively.  The 
year's  revenue  was  £101,220  and  the  expenditure  £67,159,  leaving 
£34,061.  Adding  amount  brought  forward  (£20,923)  and  deducting 
debenture  interest,  amounts  transferred  to  debenture  stock  redemption 
account  and  written  off  cost  of  debenture  issue,  the  balance  was  £38,468. 
A  sum  of  £2,618  was  written  off  loss  on  realisation  of  obsolete  assets, 
£1,214  was  placed  to  reserve  for  estimated  liability  under  federal  income 
tax,  £10,500  allocated  for  arrears  of  preference  dividend  and  £24,136 
carried  forward.  The  report  stateel  that  the  payment  of  income  tax 
in  both  this  country  and  Australia  has  become  a  matter  of  serious 
harelship  to  the  Company,  and  is  engaging  the  attention  of  the  directors. 
Marconi's  Wireless  Telegraph  Company'.  Ltd.,  announce  that, 
subject  to  resolutions  which  will  be  submitted  to  the  shareholders  of 
the  American  Marconi  Company  in  general  meetirg  on  the  20th  prox. 
being  approved,  they  have  sold  to  the  General  Electric  Company,  of 
New  York,  the  whole  of  their  shareholdirg  in  the  American  Marconi 
Company  at  an  advantageous  jirice.  The  Radio  Coq>oration  of  America 
has  been  organised  in  America  for  the  purchase  of  the  assets  of  the 
American  Marconi  Company.  This  Corporation  will  have  a  capital  of 
5,000,000  7  per  cent,  cumulative  preferred  shares  of  85  each  and 
■5,000,000  ordinary  shares  without  capital  denomination.  The  American 
Marconi  shareholders  will  receive  one  7  per  cent,  cumulative  preferred 
and  one  ordinary  share  for  each  85  share  at  present  held  by  them. 
An  agreement,  entered  into  by  the  Marconi  Company  with  the  General 
Electric  Company  and  the  Radio  Corpn.  of  America,  provides  (interalia) 
that  the  English  Marconi  Company  secures  the  sole  rights  for  the  whole 
of  the  British  Empire  and  a  licence  for  other  parts  of  the  world  other 
than  the  L^nited  States  of  America  of  all  radio  patents  and  inventions 
of  the  General  Electric  Company  of  New  York  and  the  Radio  Corpn. 
of  America  past,  present  and  future  until  the  end  of  1945,  which  em- 
braces the  Alexanderson  high  frequency  alternator.  The  directors  of 
Marconi's  Company  recommend  those  who  hold  shares  in  the  American 
Marconi  Company  to  send  their  proxies  duly  executed  to  Mr.  Godfrey 
C.  Isaacs,  Marconi  House,  Strand,  W.C.  2. 

The  directors'  report  of  the  Edison  Swan  Electric  Company-,  Ltd., 
states  that  the  profit  for  the  year  ended  .June  30  is  £137,442.  8s.,  making, 
with  £50,265.  9s.  5d.  from  the  previous  year,  £187,707.  178.  5d.  De- 
ducting interest  on  both  classes  of  debenture  stock  (£18,649.  10s.  7d.), 
Armistice  wages  grant  (£3.357.  14s.  4d.).  7  per  cent,  dividend  on  the 
participating  preference  shares  to  Jan.  31.  1919  (£7,000)  and  the  3  per 
cent,  interim  dividend  upon  the  ordinary  shares  paid  in  June  last 
(£11,813.  Is.),  the  balance  is  £146.887.  lis.  6d.  It  is  projwsed  to  appro- 
priate £35.361.  5s.  lid.  to  special  munitions  plant,  depreciation. 
£5,645.  8s.  8d.  for  balance  of  expen.ses  of  issue  of  preference  shares, 
to  pay  a  further  3  per  cent,  dividend  on  the  participating  preference 
shares,  making  10  per  cent,  for  the  year  (£3,000)  and  a  dividend  of 
7  per  cent,  on  the  ordinary  shares,  making  10  per  cent,  for  the  j'car 
exclusive  of  shares  issued  in  May,  1919  (£27,755.  7s.)  and  to  apply 
£13,413.  19s.  lOd.  as  provision  for  debenture  stock  sinking  fund,  leaving 
to  be  carried  forward,  subject  to  E.xccss  Profits  Duty,  £61,711.  10s.  Id. 

Considering  the  "inevitable  dislocation  of  manufacturirg.  brought 
about  in  the  cliangc  over  from  war  to  peace  conditions  in  the  year 
under  review,  the  directors  consider  that  the  results  achieved  are  favour- 
able, and  they  are  glad  to  re]iort  that  the  works  are  fully  employed, 
and  should  continue  to  be  so  if  no  unforeseen  circumstances  arise.  The 
capital  expenditure,  before  providing  for  depreciation,  is  £39,641.  .5s.  5d., 
of  which  £15,013.  7s.  4d.  is  in  respect  of  additions  to  land  and  buildings, 
and  £24.627.  18s.  Id.  to  plant  ancl  machinery.  These  exteitsions  include 
an  additional  gasholder  of  a  capacity  of  75,000  c.f.  of  gas,  together 
with  the  necessary  retorts,  &c.,  additions  and  improvements  to  the 
glass  works,  new  shops  for  the  manufacture  of  electrical  accumulators, 
heating  and  cooking  apparatus,  bells  and  telephones,  additions  to  the 
electroplating  department,  and  considerable  extensions  of  various  other 
departments.  The  Company  having  entered  into  certain  commercial 
arrangements  with  the  Enfield  Electric  Cable  Mfg.  Company.  Ltd.,  a 
concern  with  extensive  works  at  Enfield,  a  new  Company  has  been 
formed  under  the  title  "Enfield  Ediswan  Electric  Cable  Works.  Ltd.," 
the  Edison  Swan   ComiJany  subscribing  for  50,000  £1  ordinary  shares 


therein.  A  provisional  argeement  has  l>een  entered  into  with  BrothertoD 
Tubes  &  Conduits,  Ltd.,  which  provides  for  the  subscription  by  the 
Edison  Swan  Company  of  25,000  preference  shares  of  £1  each  of  the- 
Brotherton  Company,  and  the  change  of  name  by  that  Company  to 
"  Brotherton  Edi-swan  Tubes  &  Conduits,  Ltd."  The  above  investments 
will  give  the  Edison  Swan  Company  direct  interests  in  the  manufacture 
of  cables,  wire,  tubes  and  conduits,  and  should  materially  increase  its 
business  in  these  classes  of  goods,  and  will  prove  beneficial  in  other 
directions.  The  freehold  property  in  the  north  of  London,  acquired 
for  manufacturing  dry  cells  and  batteries  (the  purchase  of  which  was 
referred  to  in  the  previous  year's  report),  has  since  been  disposed  of  at  a 
])rofit,  and  the  manufacture  of  these  articles  transferred  to  the  Ponders 
End  works.  The  expansion  of  the  Company's  business  makes  it  necessarj- 
that  further  ca))ital  should  be  provided,  and  it  is  proposed  to  increa.se 
the  capital  of  the  Company  by  the  creation  of  500,000  ordinary  shares 
of  £1  each.  If  the  necessary  resolution  is  passed  at  the  extraordinary 
general  meeting  on  the  3rd  prox.  it  is  proposed  to  issue  a  portion  of 
these  shares  at  an  early  date. 

Ne'w  Companies. 

ANTHONY  BROWN  &  HOOGWINKEL,  LTD.  (159,882) — Private  com- 
pany. Reg.  Oct.  23,  capital  £10,000  in  £1  shares.  Objects  :  To  carrv" 
on  the  business  of  mechanical,  civil  and  general  engineers,  electricians. 
consulting  engineers,  &c.  W.  A.  Brown  is  permanent  director.  Reg. 
office  :    24,  Martin-lane.  Cannon-.street,  E.C. 

ATLAS  DIESEL  COMPANY,  LTD.)  (159,809)— Private  company.  R«"g. 
Oct.  21,  capital  £2.000  in  £1  shares.  Objects  :  To  carry  on  the  business 
of  mechanical,  electrical  and  general  engineers,  manufacturers  of.  eiealers 
in  and  contractors  for  the  supply  of  Diesel  and  other  engines,  rock  drills, 
tools,  &c.  Directors  :  J.  W.  Flower,  G.  L.  Jacobson,  0.  L.  Lunn  ami 
S.  Rudberg.  Secretary  :  H.  .1.  Simmonds.  Reg.  office  :  7,  Laurence 
Pountney-hill,  E.C.4. 

BRITISH  SCIENTIFIC  INDUSTRIES,  LTD.  (159,768).— Private  coni- 
pany.  Reg.  Oct.  20.  capital  £10,000  in  £1  shares,  to  carry  on  the  busines.s 
of  workers  in  wood,  vulcanite,  rubber,  leather,  celluloid  and  other 
materials,  manufacturers  of  and  dealers  in  illuminating  apparatus  and 
fittings,  &c.  First  directors  are  J.  Brown  and  D.  M.  Colman.  Reg. 
office  :  St.  John's  Works,  Headlingley  Station,  near  Leeds. 

"C"  &  "R"  LTD.  (1.59,391)— Private  company.  Reg.  Oct.  8. 
capital  £1,000  in  £1  shares.  (Objects  :  To  take  over  the  business  of 
engineers  and  engineers'  agents  carried  on  at  Colchester  as  "  Chubb  & 
Ready."  and  to  carry  on  the  business  of  motor  engineers,  machi neiy 
merchants  and  agents,  &c.  Directors:  F.  H.  Reddyand  T.  P.  ChubH 
(both  permanent).     Reg.  office  :   2,  Recreation-road,  Colchester. 

COnZENS  &  AKERS,  LTD.  (159,819). — Private  company,  reg- 
Oct.  21,  capital  £10.00(1  in  £1  shares  (3.000  preference).  Objects  :  To 
take  over  as  from  ilarch  31,  1919,  the  business  of  an  electrical  engineer 
carried  on  by  R.  E.  Akers  at  79.  Southfield-road,  Edgbaston.  First 
directors  are  E.  A.  Couzens  (governing  director(,  J.  W.  Mayall  and  R.  E. 
Akers  (all  permanent).  Secretary  :  .J.  W.  JIayall.  .Solicitor :  O.  J. 
Snow,  2,  Bennetts  Hill,  Birniingham. 

CLOCK  TOWER  ENGINEERING  COMPANY.  LTD.  (159,919)— Privat®^ 
company.  Reg.  Oct.  21 ,  cajiital  £50,000  in  40.000  li  per  cent,  cumulativ^ 
preference  shares  of  £1  each  and  40.000  ordinary  shares  of  5s.  each,  t**' 
carry  on  the  business  of  electrical  and  general  engineers.  ekctricians> 
engineers,  &c.  First  directors  are  W.  J.  Pajnie.  .Sarah  P.  Kennedy  antl 
C.  H.  Parker.  .Secretary:  O.  F.  Joseph.  Reg.  office  :  US,  Victoria- 
street,  London,  S.W.I. 

H.  J.  CORPORATION,  LTD.  (159,757).— Private  company.  Reg. 
Oct.  18.  capital  £2.000  in  £1  shares,  to  carry  on  the  business  of  electrical, 
mechanical,  hydraulic,  constructional,  light  and  motive  power  supply 
enaineei-s,  &c.  Firet  directors  are  J.  Rose.  I.  .lascourt,  F.  A.  Fraserand 
F.  H.  Brewerton.  .Solicitors  :  Boulton.  Sons  &  Sandeman,  2lA.  North- 
ampton-square, E.C.I. 

H.  J.  tc  A.  COULTHURST.  LTD.  (159,.532.)— Private  comiwiny; 
reg.  Oct.  13,  capital  tt.OOO  in  £1  shares.  Objects:  To  take  over  the 
business  of  engineers  and  ironfounders  carried  on  by  H.  J.  &  A.  Coult- 
hurst  at  Da,rwen,  and  to  carry  on  the  business  of  mechanical,  steam, 
electrical  and  general  engineers,  manufacturers  of  internal  combustion 
engines,  motor  cars,  &c.  First  directors  are  Alameth  Coulthurst,  E. 
Goulthurst  and  Alcimus  Coulthurst  (life  directors).  Reg.  offices,  Robert- 
street  Foundry,  Robert-street.  D.irwen. 

FINNEY  &  FORSTEB,  LTD.  (  159,795)— Private  company.  Regi 
Oct.  20.  capital  £.5.(100  in  £1  shan>s.  Objects  :  To  take  over  the  business 
of  electrical  enL'inccrs  and  contractors  carried  on  at  Newcastle -on -T.Mie 
as  Pinkey  &  Forster.  First  directors  aiv  R.  B.  T.  Pinkey.  A.M.LE.E.. 
and  R.  A.  Forster  (both  permanent),  i^ecretary  :  .\.  S.  Paris.  Reg. 
office  :    11.  Princess-street,  Newcastlc-on-T\nie. 

GEORGE  H.  ALEXANDER  MACHINERY,  LTD.  (159.363)— Private 
company.  Keg.  Dot.  7.  cajiit  il  itiO.OOO  in  30.(HXI  shares  of  £1  each  and 
120.000  shares  of  .5s.  oaolt.  Objects  :  To  take  over  the  business  carrieel 
on  at  Birmingham  as  "'  George  H.  Alexander."  and  to  carry  on  the 
business  of  general  and  machinery  merchants,  mill  and  factory-  fur- 
nishers, mechanical,  electrical  and  general  engineers,  &c.,  and  to  ent^r 
into  an  agreement  with  G.  H.  Alexander,  H.  W.  .■Me.vander  and  A.  H. 
.Alexander.  First  directors  are  G.  H.  .\lexandcr  (chainuan),  H.  W. 
Alexander,  A.  H.  Alexander  and  C.  1.  Wroe.  Reg.  office  :  83-4,  Coles- 
hill-strcct.  Birniingham. 
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HffDSON  tc  EVANS,  LTD.  (159.553.)— Privatecompany  ;  rog.  Oct.  13. 
•capit.ll  £3,000  in  £1  shares  (1.000  10  yiCT  cent,  preference)."  Objects  :  To 
•carry  on  the  business  of  motor-car  manufacturers,  agents  and  dealers, 
■consulting,  electrical  and  general  engineers,  &c.,  and  to  enter  into  an 
agreement  with  G.  J.  Hudson  and  A.  A.  Evans.  Directors  :  G.  J. 
Hudson  and  A.  A.  Evans.  Qualificntion.  £250.  Secretary,  Susan  C. 
Hudson.     Reg.  office.  89.  Median-road.  Clapton,  E.  5. 

MADA  ENOIMEKRIKa  COMPANY.  LTD.  (159,485)— Privat<<  company. 
Keg.  Oct.  10.  capital  £I5.(KiO  in  4.000  deferred  shares  of  5s.  each  and  7,000 
■orcUnary  anil  7.O00  jircferred  .<<liares  of  £1  each.  t)biects  :  To  carry  on 
the  business  of  elrctriral  and  Tiiechanical  engineers,  manufacturers  of 
engines,  tools,  machinery,  railway  and  other  plant,  &c.  First  directors 
are  E.  Adamson  (permanent  managing  director),  A.  .J.  Davies  and  C.  J. 
Adamson.  Seiictary  ;  K.  Adamson.  Solicitor :  E.  V.  Crooks,  14, 
Castle-street,  Liverpool. 

UARCOm-OSRAU  VALVE  COMPANY,  LTD.  (l.W,787).— Private  com- 
l)any.  Reg.  Oct.  20,  capit.il  £100,000  in  £1  shares,  to  carry  on  the 
business  of  manufacturers  of  and  dealers  in  electrical  valves  and  other 
articles,  instrument's,  apparatus  and  things  u.sed  in  connection  with 
wireless  telegrajiliy,  and  to  carry  on  the  business  of  electrical  and  general 
engineers,  ic.  The  number  of  directors  is  to  be  either  two  or  four. 
half  to  be  appointed  by  Marconi's  Wireless  Telegraph  Company  and  half 
by  the  tJeneral  Electric  Comjiany.  Reg.  office  :  Osram  Works,  Brook 
Green.  Hammersmith.  W. 

Q-OZONE  PROCESSES,  LTD.  (159,675).— Private  company.  Reg. 
•Oct.  10.  Capital  £10.000  in  £1  shares.  To  acquire  and  deal  with  certain 
patents  and  rights  relating  to  the  u.se  of  ozone  and  chemical  processes 
ior  various  electrical,  chemical,  metallurgical  and  commercial  appli- 
cations. &c.  Pennanent  goverinng  director  :  J.  R.  Quain,  55,  Effra- 
road,  Brixton.  S.W. 

BUSSELL  JOHNSON,  LTD.  (1.59.717).— Private  company.  Reg. 
Oct.  17,  capital  £3,000  in  £1  .shares.  Objects  :  To  take  over  the" business 
carried  on  as  Rus.sell  Johnson,  and  to  carry  on  the  business  of  manufac- 
turers of,  agents  for  and  dealers  in  all  kinds  of  wire  and  metals,  india- 
rubber,  asbestos  and  electrical  goods,  &c.,  and  to  enter  into  an  agreement 
with  R.  Johnson  and  A.  J.  Ford.  First  directors  are  R.  Johnson  and 
A.  J.  Ford.     Reg.  office  :   22.  Tib-lane,  Manchester. 

RUSSELL'S  (MANCHESTER)  LTD.  (159,677)— Private  company.  Reg. 
•Oct.  Hi.  capital  £20.000  in  £1  sliaress.  Objects  :  To  carry  on  the  business 
■of  manufacturers  of  and  dealers  in  asbestos  and  insulating  materials, 
dealers  in  engineers'  stores,  oil  refiners,  &c.  The  first  directors  are  R. 
Russell  and  W.  Stockdale.  Ree.  office  :  Lands  End  Works.  Rhodes, 
near  Mam  luster. 

SCIENTIFIC  INSTRUMENT  MAKERS,  LTD.  (1.-9,832)— Beg.  Oct.  21. 
capital  £(i,(l(H)  i,,  £1  shares  (.-{.(HIO  2  ]ier  cent,  preference).  Objects  :  To 
j;arrv  on  the  bu.siness  of  wholesale  or  retail  .scientific  glass  instrument 
makers,  metal  workers,  gla.ssblowers,  &c.  Directors  :  W.  W.  Cousins, 
A^  Lond  and  H.  C.  Strachan.  Secretary:  L.  J.  Davies.  Reg.  office  : 
47-8,  LaiiL'liuni  ''hanibers,  Fenchurch-street,  E.C.3.  ^  IP  Attl 

WILLIAM  ALLAN,  LTD.  (10,666).— Private  company.  Reg.  in 
J-Minbnrgli  ( ht.  13.  capital  £10.000  in  £1  shares,  to  carry  on" the  business 
of  engineers,  automobile,  aircraft  and  electrical  engineers,  brass  founders, 
&c.  First  directors  are  W.  Galbraith,  W.  Galbraith,  junr.,  and  A. 
■Galbraith.      Hei;.  office  :    219.  St.  Vincent-street.  f;ias2,,w. 


Prices  of  Metals.  Chemicals,  &c. 

Copper—  Tuesday,  Oct.  28. 

Price.  Inc.  Dec. 

Best  selected per  ton  fill      0     0  —  £4     0      0 

Electrolytic  bars £118     0     0  —  £3     0     0 

H.C.  wire  basis jier  lb.  Is.     3(Jd.  —  Jd. 

Sheet Is.     4d.  —  _ 

^hotphor-hrome  Wire — 
Phosphor-bronze 

wire,  basis U.  Tjjd.  —  3d. 

R«J,basi.s     „  Os.  11  i^d.  -  -^d. 

Sheet,  basis  ,,  I9.  25d.               — 

Wire,  basis    „  is.  2*d.  —  — 

Iron — 

Cleveland  Warrants     iK;rtou        £8     4     0  —  — 

Galvanised      steel 

wire,  basis     £32   10     0  —  £10     0 

Ztad  Pig— 

English 31      -,     0  £1     5  0  — 

Foreign  or  colonial              ,,             30     7     (>  £0    17  (i  

Tin— Ingot    273  15     0  _  £8     5     0 

Wire,  basis     per  lb.            0     3     4;           Ijd. 

CopperSulphalf. — Per  ton  £40-£41. 
Boric     Acid  (Crj-stals) — Per    tou, 

£72. 
Carbon  Bimlphide. — Per  ton  £55. 
•Sodium  Bichromate. — Per  lb.  Ud. 
.Sodium  Chlorale.— Pel  lb.  6d. 


Salammoniac. — Percwt.803.and75s. 
Sulphur  (Flowers).— Per  ton  £21. 
„       (Roll  Brimstone). — Per  ton 

£21. 
Sulphuric    Acid    (Pyrite.s,  168').— 

Per  ton,  £7  I83.  9d. 

Shellac. — 470?.     December  delivery  45.53. 

/JuAier.- Para  fine,  23.  ejd. :  plantation  Ist.  latex  2s.  4d.  lb. 

The  metal  prices  are  supplied  by  the  British  Insulated  AHelsby  Cables, 
•Ltd.,andtherubberfiguiesbyW.  T.Henley's  Telegraph  Works  Company. 


Thirty-Seven  Years  A^o. 

[From  The  Electrician,  Oct.  28, 1882.] 

Br.\zili.\n  SiBMABiNE  Teleoraph  CoMP.iNv. — The  traffic  receipts 
of  this  company  for  the  week  ended  October  20th  amounted  to  £3,984. 

Newca.sti,e-on-Tyne  Telegraph  Office. — The  number  of  telegrams 
passing  through  this  telegraph  office  during  last  year  was  about  two 
millitms. 

Electric  Power  for  Shoe-Making. — Li  the  Cincinnati  (U.S.A. 
Industrial  E.\hibition,  a  model  shoe  factory  may  be  seen.  The  Goodyear 
sewing  machines,  used  for  making  ladies'  shoes,  which  are  shown  in  the 
factory,  are  driven  by  means  of  electricity. 

ElectricjVL  Teaching  in  Germany. — The  celebrated  Polytechnic 
School  at  Darmstadt,  which  is  largely  frequented  by  English  students, 
has  just  been  considerably  enlarged.  Among  the  additions  is  that  of  a 
Chair  of  Electro-Technology,  which  will  be  filled  by  Dr.  Kittler,  late  of 
Munich. 

Fires  Caused  by  Electric  Light  Wires. — Within  a  short  time 
there  have  been  two  fires  in  the  passenger  station  of  the  Boston  & 
Albany  Railroad  Company,  caused  by  electricity  em])loyed  in  lighting 
electric  lamps.  Both  the  fires,  says  an  American  contemporary,  were 
caused  by  insufficient  insulation  of  the  wires. 

The  Swan  Light  in  Holborn. — We  understand  that  Messrs.  Laing. 
White  &  Wharton  have  been  appointed  agents  to  the  Swan  Electric 
Light  Company,  and  that  the  installation  of  Swan  lamps  in  their  premises 
at  Holborn,  mentioned  by  us  in  a  recent  note,  is  for  the  purpose  of 
allowing  anyone  desirous  of  doing  so  to  see  the  light  in  (jperation. 

New  Atl-ANTIC  Cable. — A  "Times"  telegiam  dated  Philadelphia, 
(jf  the  22nd  inst.,  says  : — "  The  proprietors  of  four  influential  American 
newspapers  have  subscribed  the  stock  in  the  new  Baltimore  &  Ohio 
('able  Company.  The  papers  are  the  "New  York  Herald,"  the  "New 
York  Times,"  the  "  Baltimore  Sun,"  and  the  "  Cincinnati  Enquirer." 

Electric  Light  at  Eastbourne. — The  extinction  of  the  electric 
lights  on  the  Parade  at  Eastbourne,  on  Thursday  week,  was  entirely 
due,  we  learn,  to  the  failure  of  the  water  supply.  As  electric  lighting 
stations  are  very  dejiendent  on  the  water  companies,  would  it  not  be 
as  well  for  them  to  erect  small  reservoirs  ?  They  would  then  be  able 
to  tide  over  any  irregularities  in  the  supi)ly  of  water. 

Russia  and  the  Telephone. — We  do  not  hear  much  of  any  jirogress 
being  made  with  the  telephone  in  the  Russian  Empire.  A  facetious 
contemporary  explains  this  circumstance  by  the  fact,  if  it  is  a  fact, 
that  the  exclamatory  halloo  !  with  which,  as  everybody  knows,  all 
telephonic  conversation  must  begin,  is,  in  the  Ru.ssian  language,  rendered 
Tzijakanfitkrajanjanzski  !  which,  of  course,  no  telephone  yet  invented 
can  pronounce. 

Following  Suit. — At  the  last  meeting  of  the  Works  Committee  of 
the  Clerkenwell  Vestry  a  member  moved  "  That  this  committee  re- 
commend the  Vestry  to  oppose  the  application  of  all  electric  lighting 
companies  for  licenses  under  the  third  section  of  the  Electric  Lighting 
.\ct,  unless  theyare  prepared  to  pay  a  dividend  of  7i  ju-rcent.,  and  that 
one-half  of  all  profits  should  be  given  to  the  Vestry  towards  the  reduction 
of  the  local  rates,  in  consideration  of  the  concession  granted  for  laying 
down  their  necessary  works."  The  resolution  was  not  adopted,  as  the 
question  was  postponed  to  a  future  meeting.  It  is  evident,  however, 
that  the  example  set  by  the  Vestry  of  St.  Cieorge's  (.Southwark)  will  be 
followed  by  others. 

Electric  Lighting  in  Philadelphia.--  According  to  the  regulations 
issued  by  the  City  Council  of  Philadeljihia  (U.S.A.)  it  appears  that  no 
streets  can  be  broken  u])  for  the  laying  of  underground  wires  until 
permission  has  been  obtained  from  the  Council.  That  no  street  shall 
be  opened  fora  greater  distance  than  500  ft.  at  one  time,  and  that  the 
trench  is  not  to  exceed  2  ft.  in  width.  Persons  breaking  up  the  streets 
are  to  be  liable  for  damage  to  gas  and  water  mains,  .sewers  and  sewer 
connections.  No  electric  light  circuit  is  allowed  to  use  the  ground  as  a 
part  of  the  circuit,  but  all  circuits  must  be  metallic,  othei-wisc  have  a 
return  wire.  ('ut-ofTs  must  be  j)rovided  where  the  wires  pass  into 
a  building  and,  the  City  of  I'hiladeljjhia  may  u.se  any  wire  for  municipal 
purpi>ses  free  of  charge.  For  every  mile  of  conductors  for  electric 
lighting  l5(loIs.  per  vear  must  be  paid  to  the  city  and  5  dols.  per  year 
for  {•verv  mile  of  conductors  for  telejihonic  and  telegra])h  purposes. 

Stopping  Engines  by  Elkcthicitv. — An  ingenious  method  of 
instantly  stopping  machinery  when  in  motion  is  sai<l  to  be  in  operation 
at  the  Dominion  Bolt  Works,  Toronto.  A  wire  ro])c,  coiled  round  thea 
stem  of  the  throttle  valve  of  the  engine,  carries  a  weight  which  is  held 
in  i)lace  by  a  rest,  and  the  whole  arrangement  is  so  placed  that  the 
passing  of  an  electric  current  along  a  wire  relea-ses  this  rest,  and  causes 
the  weight  to  fall.  The  tension  thus  throHii  ui)on  the  wire  rope  acts 
ujMin  the  throttle  valve,  cuts  off  the  su|)))l.v  of  steam,  and  consequently 
st  >ps  the  machinery.  Uuttons,  with  wire  connections,  are  placed  in 
dilTer  lit  i)arts  of  the  works,  and  on  pressing  any  one  of  thesc.thc  passage 
of  an  electric  current  acts  as  above  mentioned.  In  anv  factory  these 
electric  buttons  can  be  ))laced  in  every  room,  or  several  of  them  in  a 
large  room,  as  may  be  required.  Shoulil  anyone  happen  to  get  caught 
by  the  machinery,  the  simile  jjressing  of  a  button  in  the  most  distant 
part  of  the  factory  will  stop  the  whole  as  quickl.v  as  could  be  done  were 
the  engineer  standing  reaily  to  instantly  obey  a  given  signal. 
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Notes. 


The  Electrification  of  Main  Line  Railways. 

Everyone  who  travels  at  all  regularly  on  the  raihvay.s  of 
this  country  has  probably  come  to  the  conclusion  that  thev 
have  almost  reached  the  limit  of  their  capacity.  The  u.sual 
■solution  of  thi.s  state  of  things  is  to  increase  the  number  of 
trains,  but  it  is  obvious  that  the  number  of  trains  run  cannot 
exceed  some  definite  figure.  It  is  probable,  for  instance,  that 
a  headway  of  at  least  five  minutes  must  be  allowed  in  workinj; 
■our  present  steam  traffic  out  of  a  large  terminal  station  over 
one  set  of  metals  owing  to  the  slow  start  amd  the  inevitable 
crossing  and  re-crossing  of  complicated  sets  of  points  that  is 
necessary  before  the  train  can  get  well  away  on  its  journey. 
Shunting,  marshalling  and  turning  are  also  factors  which 
must  be  considered  in  this  connection.  The  problem  then. 
is  how  to  deal  with  the  ever-increasing  traffic  in  the  most 
•economical  way.  No  doubt  something  can  be  done  by  better 
organisation  and  something  by  widening,  but  these  are  at  best 
only  palliatives,  and  in  our  opinion  it  is  time  some  general 
scheme  of  electrification  was  considered  bj'  our  traffic  autho- 
rities. W'e  are  glad  to  learn  this  is  already  being  done  by  tlie 
North  l<l),stern  Railwa\-. 


;■!,.    h 


In  this  connection  we  may  call  attciitidii  to  iii 
Messrs.  W.  B.  Potter  and  S.  D.  Toim,  which  r.ppcricd  in 
the  Electrictan  last  week,  and  to  a,  report  by  Messrs.  Merz 
and  Mc'Lellan,  on  the  general  question  of  the  electrification 
•of  the  railways  in  South  Africa,  of  which  we  give  i(.n  recount 
in  our  present  issue.  In  the  first  Paper  we  note  tjiat  in  tile 
I'nited  States  about  8,300  miles  of  track  are  being  electrically 
operated,  compared  with  1,7.50  miles  in  the  rest  of  the 
world.  The  authors  are,  therefore,  able  to  speak  not  only 
with  authority,  but  from  experience.  The  reasons  they  give 
for  the  change  from  .stHP.ni   to  clectnc  workini;-  riv  tlie   well- 


known  ones  of  increased  carrying  capacity,  decre9sed  operating 
expenses  and  elimination  of  delay,  though  it  is  interesting  to 
note  that  the  most  important  of  all  is  considered  to  be  freedom 
from  smoke  and  cindefs.  There  is  also  another  advantage, 
perhaps  at  the  present  day  more  important  still,  namely, 
fuel  conservation,  it  being  considered  that  the  movement  of 
the  traffic  over  the  United  States  railways  in  1914  by  electric 
instead  of  by  steam  locomotives  would  have  resulted  in  a 
saving  alone  of  100,000,000  tons  of  coal  per  year.  Messrs.  Merz 
and  McLella.x  produce  some  no  less  interesting  conclusions 
in  their  consideration  of  the  advisability  of  introducing  electric 
traction  on  the  South  African  railways,  where  the  conditions 
on  the  sections  which  it  is  proposed  should  be  electrified  are 
somewhat  analogous  to  those  in  this  country.  Portions  of  the 
railway  system  are  reaching  the  limit  of  their  traffic-carryin" 
capacity,  and  the  question  is  whether  still  to  continue  to  use 
the  existing  methods  or  to  turn  to  some  new  solution.  In 
either  case  fresh  capital  expenditure  will  be  necessary,  but 
in  the  one  it  can  at  best  provide  a  temporary  relief,  while  in 
the  other  there  is  every  hope  of  a  permanent  cure.  At  the  .same 
time  the  total  capital  required  will  be  less  and  the  increase  in 
the  revenue  considerablv  more. 


There  are  one  or  two  other  points  in  Messrs.  Merz  and 
McLellan'.s  report  which  should  be  studied  closely  by  all  rail- 
way engineers  to  which  we  may  briefly  call  attention.  The  high- 
tension  direct-current  system  is  recommended,  the  arrange- 
ments proposed  being  those  adopted  on  the  Shildon-Newport 
branch  of  the  North  Eastern  Railway.  The  multiple  unit 
system  is  to  be  employed  wherever  i*s  use  is  possible  on  suburban 
lines,  and  the  importance  on  such  lines  of  making  the  service 
create  the  traffic  rather  than  the  other  way  about  is  pointed 
out.  We  can  heartily  endorse  the  recommendations  that 
wherever  possible  the  power  supply  should  be  drawn  from 
existing  power  stations  and  that  energy  should  be  supplied 
from  the  power  stations  owned  by  the  railwav  to  other  power 
users.  An  interesting  suggestion  is  that  of  overcoming  the 
shortage  of  water  by  erecting  small  power  stations  containing 
only  one  generating  set  at  various  places  along  the  line  and 
linking  them  by  a  high-tension  transmission  line,  thus  dis- 
tributing the  spare  plant  over  the  whole  svstem.  We  sincerely 
hope  the  example  set  by  South  Africa  will  be  quickly  followed 
by  railway  engineers  in  this  country  where  conditions  are  even 
mure  favounible  to  electric  traction. 


The  Edinburgh  Contract. 

A  c.RKAT  shock  was  cansiMl  in  e!(-ctrica!  engineering 
circles  by  the  recent  announc.-iiient  that  the  Edinburgh  Citv 
Council  had  accepted  a  tender  for  three  10.000  kw.  turbo- 
alternators  from  a  Swiss  firm,  in  preference  to  placing  the 
order  in  this  country.  .\s  is  not  unusual  on  such  an  occasion 
the  first  result  is  to  attempt  to  discover  a  scapegoat.  In 
this  case  the  obvious  culprits  are  the  Edinburgli  Council  and  its 
Electric  Lighting  Committee,  and  sufficient  hard  words  have 
already  been  said  about  their  action  to  render  them,  if  they 
take  themseriouslv,  verv  uncomfortable  for  some  time  to  come. 


E 


518 


THE  ELECTRICIAN. 


NovuMBKR  7,  19\9: 


Xow,  while  we  cannot  liel])  tliinkiiii;  tluit  for  every  reason  it 
is  a  great  pity  that  this  contract  should  have  been  placed 
abroad,  at  the  same  time  there  are  two  sides  to  this  (luestion 
as  to  everv  other.  One  of  the  duties  of  the  municipal  autho- 
rities, a  dutv  which,  in  these  days,  is  not  always  carried  out 
so  conscientiously  as  it  might  be.  is  to  save  the  ratepayers' 
money,  and  with  this  end  in  view  it  has  been  the  practice  in 
the  past  to  accept  the  lowest  tender  if  the  contract  conditions 
seemed  to  have  been  projjerly  fulfilled,  and  if  there  are  guar- 
antees that  the  firm  tendering  could  carry  out  the  contract. 
In  this  case  the  difference  between  the  tender  of  the  foreign 
firm  and  the  lowest  tender  submitted  by  a  firm  in  this  country 
is  so  much,  amounting  as  it  does  to  about  £68,000,  as  to  render 
it  at  first  sight  advisable  that  the  usual  policy  should  be 
followed.  But  we  cannot  help  feeling  that  matters  are  not 
quite  so  simple  as  tliey  ajjpear  at  first  sight.  We  know  that 
in  this  country  the  cost  of  raw  materials  has  risen,  while  both 
wages  and  overhead  charges  of  all  kinds  have  increased,  and 
the  statement  that  has  been  made,  though  we  believe,  how- 
ever, without  full  authority,  that  the  lowest  British  tender 
represents  a  price  below  which  no  engineering  firm  in  this 
country  could  go  and  yet  make  a  profit.  Information  goes 
to  show  that  the  cost  and  scarcity  of  raw  materials  are  not 
likely  to  1»  very  different  abroad  than  they  are  in  this  country, 
even  though  the  wages  and  overhead  charges  may  not  be  so 
high.  There  is,  therefore,  more  than  a  .suspicion  that  the 
foreign  firm  has  tendered  at  a  cut  price  and  that  the  jwlicy 
which  was  often  fo'lowed  only  too  successfully  before  the  war 
is  still  being  continued.  It  is  difficult  to  know  what  can  be 
done  in  cases  of  this  kind.  The  difference  between  the  tenders 
is  so  much  that  an  import  duty,  unless  it  were  so  high  as  to  be 
abnost  unthinkable,  would  hardly  meet  the  present  occasion. 
The  whole  fjuestion,  therefore,  really  depends  on  the  necessity 
on  which  we  have  in.sisted  before,  that  it  is  most  essen- 
tial for  the  whole  of  the  British  community,  employers 
and  employed  alike,  to  increase  their  production,  to  improve 
their  organisation  and  to  adopt  the  most  modern  methods  of 
manufacture  in  order  that  the  price  of  their  commodities  may 
be  brought  as  low  as  possible.  A  tariff  can  at  best  be  only  an 
assistance  and  the  real  remedy'  lies  in  the  direction  which  we 
have  indicated. 


Minimum  Rates  of  Wages  Commission  Bill. 

The  purjjose  of  this  Bill  is  to  secure  for  employees  an  '  ade- 
quate living  wage."  To  effect  tiiis  purpose  )>rovision  is  made 
for  the  immediate  establishment  of  Commissioners  to  adjudicate . 
The  most  interesting  cl9.use  in  the  Bill,  and  one  that  strikes  out 
in  a  somewhat  new  direction,  is  the  clause  providing  for  the 
compulsory  examination  of  an  emjiloyer's  books  in  order  t" 
see  what  the  particular  trade  or  indu.stry  costs  are  in  the 
way  of  wages.  It  is  amusing  to  think  what  ajwiileclic  ex- 
postukitions  such  a  suggestion  would  have  elicited  from 
employers  but  a  few  years  ago  !  But  nowadays,  it  is  simply 
received  w'thout  question.  As  far  as  the  electrical  industry 
is  concerned  the  Bill  does  not  appear  very  much  to 
affect  it.  Our  highly  respectable  industry  is  surely  well  on 
the  further  side  of  an  "  adequate  living  wage.'"  This  Bill,  like 
the  Trades  Boards  .\cts,  is  really  aimed  at  those  unorganised 
trades  where  the  workers  are  of  a  poor  or  unskilled  kind  and 
are  at  the  mercy  of  unscrupulous  employers.  Both  these 
factors  are  practically  ab.sent  from  the  electrical  industry. 
There  is,  of  course,  a  possibility  that  the  Bill  may  affect  some 
grades,  and  we  understand  that  ami-ndiiients  will  be  put 
forward  in  the  interests  of  certain  of  the  statutory  electric 
undertakings  to  safeguard  the  rights  of  the  eni[)loyers'  side 
in  the  procedure  provided  for  adjudicating. 


Electrical  Benevolence. 

Among  the  questions  which  are  at  the  present  time  receiv- 
ing a  good  deal  of  attention  from  some  of  the'  more  active 
of  our  daily  contemporaries  may  be  mentioned  the  hardships 
which  are  being  suffered  by  a  class  that  has  been  dubbed  the 
'■  new  poor."  In  this  term  is  included  those  who  derive  their 
means  of  su.stenance  from  a  salary  whose  magnitude  while  it 
attracts  the  unfavourable  attention  of  the  Income  Tax  Com- 
mis.'iioncrs,  does  not  leave  a  sufficient  margin  to  allow  the 
recipient  to  provide  himself  and  his  family  with  those  creature 
comforts  to  which  he  justly  considers  himself  entitled.  It 
includes  also  the  large  body  who  derive  a  more  or  less  exiguout 
income  from  the  investment  of  securities  or  from  annuities 
often  purchased  as  the  result  of  much  thrift  and  self-denial 
and  upon  whom  'the  present  increased  cost  of  living  presses 
with  almost  overpowering  weight.  The  plight  of  these  new- 
poor  is  pathetic.  But  recognition  of  their  condition  and  pity 
for  them  will  not  help  them  to  buy  bread  or  clothes,  nor  to 
provide  their  children  with  education  of  the  right  standard. 
It  is  the  business  of  the  Government,  State  Socialists  woidd 
say,  to  look  after  these  people.  But  the  Government  is  at  the 
moment  otherwise  engaged,  and  its  highest  speed  is  slow,  .so 
that  if  the  undoubtedly  hard  lot  of  many  of  these  sufferers  is 
to  be  assuaged  private  enterprise  mu.st  come  to  their  a.s.sistance 
and  lend  that  helping  hand  which,  though  but  temporarily 
proffered,  may  make  all  the  difference  between  safe  harbourage 
and  disaster.  The.se  lines  are,  therefore,  written  to  remind 
our  readers  that  the  Annual  Dinner  of  the  Electrical  Trades" 
Benevolent  Fund  is,  after  an  interval  of  four  years,  to  be  held 
on  Wednesday  next,  and  that  no  better  way  of  helping  the 
•  new  poor  "  of  our  profession  can  be  devised  than  by  supporting 
this  Fund  to  the  best  of  our  ability  and  thus  providing,  by 
our  subscriptions,  help  which  is  most  sorely  needed.  It  may 
not  be  out  of  place  to  mention  that  while  it  is  cnistomary  to 
think  in  guineas  on  such  occasions,  it  should  not  be  forgotten 
that  the  1914  guinea  is  only  a  shadow  of  its  former  self,  and 
that  there  will  be  no  harm  done  in  doubling  or  even  trebling 
what  used  to  be  considered  an  adequate  figure  before  the  war. 
Those  who  dislike  public  functions  are  reminded  that  if  a 
subscription  is  sent,  no  awkward  question.s  will  be  asked  ai> 
to  their  absence  from  the  dinner. 


Editorship  of  the  "Electrician."— On  FriHav  last.  Oct.Sl, 
Mr.  W.  K.  (\)oi)er,  M.A.,  B..Sc.,  M.I.T*;.K..  A  M.I. O.K.,  was 
presented  by  his  colleagues  of  Benn  Brothers  with  a  silver 
rose  bowl  and  Weston  portable  milli-ammeter.  upon  his 
retiring  from  the  editorial  chair  of  the  ''  Electrician  "  after 
a  ])eriod  of  13  years.  Mr.  Cooper  has  decided  to  devote  the 
whole  of  his  time  to  his  consulting  practice,  the  growth  ot 
which  renders  it  impossible  for  him  to  continue  his  editorial 
duties  at  the  same  time.  Mr.  Cnoper  was  appointed  Pxlitor 
of  the  '■  Electrician  "  in  1906,  and  under  his  editorship  the 
journal  has  made  considerable  progress.  His  place  .vill  be 
taken  by  Mr.  F.  H.  Ma.sters.  O.B.K.,  A.M.I.K.E.,  who  was 
chief  assistant  editor  at  the  outbrealv  of  war  in  1911.  Mi. 
Masters  received  his  technical  training  at  King's  College. 
London,  and  Finsbury  Technical  College,  under  the  late  Prof. 
H.  P.  Thomj^on.  He  was  afterwards  engaged  in  sub-station 
work  on  the  Central  London  Railway,  and  in  the  Electrical 
Enginei'rs'  Department  of  H..M.  Dockyard,  Chatham.  Hi 
joined  the  "  Electrician  "'  staff  in  1906,  and  was  subsequently 
appointed  chief  assistant  to  the  Editor.  During  the  war  he 
was  engaged  on  coast  defence  electric  lighting  work  and  oii 
.searchlights  usea  again.st  enemy  aircraft.  He  contributed  cou- 
siderablv  to  the  developmer.t  of  the.se  defences,  and  did  very 
useful  .vork  in  the  training  of  the  men  eneaged  upon  them. 
Mr.  -Masters  was  awarded  the  O.B.I'',  and  was  twice  mentioned 
in  despatches. 
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Royal  Institution. — A  general  meeting  of  the  members  of 
the  Eoyal  Institution  was  held  on  the  3rd  inst.,  Sir  James 
Crichton-Browne.  treasurer  and  viee -president,  being  in  the 
chair.  The  special  thanks  of  the  members  were  returned  to 
Mr.  E.  Pearce  for  his  donation  of  £100  to  the  Fund  for  the 
Promotion  of  Experimental  Research  at  Low  Temperatures  ; 
to  Mr.  E.  Mond  for  his  gift  of  laboratory  material  :  and  to 
Sir  H.  D.  Rolleston  for  his  gift  of  a  drawing  of  Sir  Humphr\ 
Davys  birthplace,  and  a  water-colour  of  his  statue  in  the 
Market  Place,  Penzance. 

Institution  of  Electrical  Engineers— IT/) e/c^.x  Section.— 
A  meeting  of  the  "Wireless  Section  of  the  Institution  of  Elec- 
trical Engineers  will  be  held  at  the  Institution  of  Civil  Engi- 
neers, Great  George-street,  at  6  p.m.,  on  Wednesday,  Novem- 
ber 19th.  A  Paper  will  be  read  by  Prof.  C.  L.  Fort.esciie  on 
"  The  Design  of  Multiple  Stage  Amplifiers  Using  Three  Elec- 
trode Thermionic  Valves."  Light  refreshments  will  be 
provided  at  5.30  p.m. 

IVi'Mern  Ceiitie. — The  annual  report  ot  the  Committee  of 
the  Western  Centre  calls  attention  to  the  fact  that  during 
1918-1919  the  area  was  extended  to  contain  the  whole  of  South 
Wales,  together  with  the  counties  of  Hereford  and  Gloucester, 
as  well  as  the  remainder  of  the  west  of  England.  During  the 
session  four  meetings  were  held,  but  it  is  considered  that  in 
future  the  centre  should  be  more  active  in  this  direction,  and 
also  do  more  in  the  way  of  research  work.  Mr.  Arthur  Ellis 
is  the  chairman  of  the  section  for  the  forthcoming  session,  w'ith 
Messrs.  A.  J.  Newman  and  A.  C.  McWhirter  as  vice-chairman, 
while  Messrs.  C.  T.  Allen  and  A.  J.  Newman  will  act  as  joint 
honorary  secretaries  and  Mr.  A.  J.  Newman  as  hon.  treasurer. 

I njormal  Meeting. — The  first  informal  meeting  will  be  held 
at  the  Institute  of  Patent  Agents,  Staple  Lm  Buildings,  High 
Holborn,  on  November  17th,  at  7  p.m.,  when  a  discussion  on 
"  Engineering  Advertising "  will  be  opened  by  Mr.  W.  E. 
Warrilow. 

Wireless  Society  of  London.— The  first  general  meeting 
since  the  war  was  held  on  Oct.  28.  There  were  over  150 
members  present,  ii. eluding  several  countr}"  members  who 
had  taken  the  opportunity  of  giving  the  Society  a  send-off  and 
had  come  up  to  town  from  Plymouth,  Bristol,  Derby,  &c. 

The  Presi  ent  (Mr.  A.  A.  Campbell  Swinton,  F.R..S.)"oi)ened  .the 
meeting  by  referring  to  the  state  of  suspjnded  animation  the  society  had 
been  in  during  the  war,  and  how  with  the  elo.se  of  the  war  the  committee 
and  officers  had  met  and  decided  to  bring  the  society  into  activity  once 
more.  It  was  decided  that  the  present  officers  and  committee  should 
remain  in  office  during  1920,  thus  obviating  another  election  in  January 
next.  The  President  spoke  of  the  loss  the  Society  had  sustained  by  the 
death  of  Sir  William  Crookes,  O.M.,  Mr.  Russell  Clark,  O.B.E.,  Prof. 
Silranus  Thompson  and  Mr.  \V.  Dudell,  and  a  number  of  other  members 
who  had  unfortunately  lost  their  lives  in  the  war.  The  matter  of 
licences  for  wireless  t?legraphy  was  touched  upon  at  some  length,  and  • 
it  was  pointed  out  that  every  effort  had  been  and  would  ba  made  to 
influence  the  P(jst  Office  authorities  to  come  to  some  decision,  so  that 
exixrimentdl  work  among  amateurs  might  again  be  established. 

Mr.  F.  Hope  .Jones,  the  chairman,  spoke  of  the  applications  from  other 
wireless  societies  and  clubs  with  a  view  to  unity  of  action,  and  said  that 
the  Committee  were  alive  to  the  possibilities,  and  further  developments 
might  be  expected.  In  the  meantime,  all  secretaries  of  wireless  societies 
and  clubs  are  invited  to  commimicate  their  views  to  the  hon.  secretary. 
After  the  business  of  the  meeting  closed  the  attention  of  members  was 
directed  to  an  interesting  exhibition  of  wireless  apparatus.  Dr.  Erskine 
Murray  explained  details  of  the  Air  Force  telegraphyand  telephouy  seta 
exliibited,  including  a  Robinson  direction  tinder.  Mr.  Scott  Taggart 
had  a  fine  array  of  valves  of  the  Ediswan  Company,  showing  their  manu- 
factures in  detail.  The  Marconi  ('ompany,  Messrs.  Read  &  Company, 
and  the  Zenith  Mfg.  Company,  had  lent  some  of  their  most  up-to-date 
apparatus.  Some  of  the  members  also  had  interesting  exliibits,  and  the 
President  had  a  compact  and  sensitive  valve  aniplilicr,  which,  together 
with  a  speciiilly  constructed  loop  aeriil,  is  ca])able  of  making  signals 
from  European  stations  audible  at  a   considerable  distance. 

The  Electrification  of  Ships.— A  Paper  with  this  title 
was  read  by  Capt.  W.  P.  Durtnall,  R.A.F.,  before  a  meeting 
of  the  Institute  of  Marine  Engineers,  which  was  held  during 
the  recent  engineering  exhibition  at  Olvmpia.  In  his  intro- 
•duction  the  author  deals  exhaustively  with  the  history  of  the 
propulsion  of  ships  by  mechanical  means.  The  first  paddle 
steamer  seems  to  have  been  invented  as  early  as  1543,  while 
in    1661    the   method  of  propelling  ships   by  forcing  water 


through  the  bottom  of  the  vessel,  so-called  jet  propulsion, 
■was  first  tried.  The  first  successful  propeller  driven  vessel 
of  any  size  was  built  by  Mr.  F.  P.  Smith  and  was  used  on  the 
Paddington  Canal  in  1837.  Still  another  attempt' to  use  jet 
propulsion  is  to  be  found  in  H.M.S.  "  Waterw  itch,"  which 
was  designed  by  the  Admiralty,  while  a  great  advance  in 
engineering  development  was  shown  in  the  ccnstructien  of  the 
"  Great  Eastern  "  which  was  fitted  with  both  screw  and  paddle 
wheels.  The  author  then  goes  on  to  discuss  the  problems 
which  arose  in  ship  propulsion  when  the  steam  turbine  began 
to  be  used,  and  points  out"  the  early  discovery  of  the  necessity 
of  some  form  of  gearing  being  introduced  between  this  type 
of  prime  mover  and  the  propeller, owing  to  the  desirabibty  of 
each  running  as  much  as  possible  at  its  most  eiKcient  speed. 
He  further  deals  at  some  length  with  the  various  systems 
which  have  been  suggested  for  this  purpose,  and  gives  a 
description  in  detail  of  the  Paragon  system  with  which  his 
own  name  is  associated.  This  question  of  electrical  propulsion 
ol  shijis,  the  author  states,  has  perhaps  been  considered  more 
carefiilly  in  the  United  States  than  in  this  coxmtry  and  in 
support  of  this  contention  he  gives  some  interesting  figures 
of  the  .steam  and  fuel  consumption,  thermal  efficiency,  &c., 
for  the  various  types  of  drive  used  on  similar  ships  in  the 
American  Nays'.  In  conclusion  he  points  out  that  it  is  only 
eleven  years  ago  since  the  suggestion  of  using  alternating 
current  for  the  electrical  propulsion  of  ships  was  first  made. 
Since  that  time  there  have  been  great  developments  along 
these  lines  and  the  whole  problem  is  one  of  vast  commercial 
and  electrical  significance. 


Personal. 

Mr.  Kennedy  Jones  has  accepted  the  chairmanship  of  the  Advisorj- 
Committee  on"  London  Traffic,  which  the  Minister  of  Transport  is  ap- 
pointing. 

Mr.  R.  J.  Sowter,  B.Sc,  A.R.C.S.,  an  e.Kaminerin  H.M.  Patent  Office. 
has  been  appointed  by  the  Admiralty  to  the  R.N.  Schoql  of  Signalling, 
Portsmouth,  as  head  of  the  patents  section. 

S?nor  Juan  I.  Ruano  has  been  appointed  Director-General  of 
Spanish  Posts  and  Telegraphs  in  succession  to  Seizor  de  las  Atlas 
Pumarino. 

Mr.  Narakichi  has  b?en  appointed  Director-General  of  Posts  and 
Telegraphs  of  Japan  in  place  of  Mr.  Kenzo  Nakagawa. 

Sir  Richard  Rcdmayne,  K.C.B.,  has  now  relinquished  the  t^-mporarj' 
position  which  he  accepted  in  1917  as  Director  of  Production  and  Tech- 
nical Adviser  to  the  Controller  of  Coal  Mines,  and  has  resumed  his  jxr- 
manent  duties  as  Chief  Inspector  of  Mines  at  the  Home  Office.  Sir 
Richard  Bedmajme  has,  however,  consented  to  jvlace  his  services,  in 
an  advisory  capacity,  at  the  disposal  of  the  Controller  of  Coal  Mines 
with  regard  to  pending  legislation  affecting  the  coal  mining  industry. 


Arrangements  for  the  Week. 

FRIDAY,  Nov.  7th  (to-day). 

Technic-il  Inspection  Associ.\tiox. 
7  30  p.m.     At   the   Royal   Society   of   Arts,   John-street,   Adelphi, 
London.  W.C.     Paper  wi'l  be  read  on  "  The  SpcctK)Scope  in 
the  Science  of  To-day,"  by  Prof.  E.  C.  C.  Baly,  C.B.E.,  F.R.S. 
SATDBDAY,  Nov   Sth. 

BlHMIXOHAM   AND   DISTRICT  ElECTBIC   LLCB. 

7  p.m.     At  the  Grand  Hotel,  Colmore-row,  Birmingham.     Paper 
to  be  read  on  "  Automatic  Telephone  Systems  for  Works,  &c.," 
by  Mr.  T.  Pettigrew. 
WEDNESDAY,  Nov.  12tll. 

Conjoint  Board  of  Scientific  Societies. 
0  p.m.     At  the   Royal  Society,   Burlington   House,   U)ndon,  W.l. 
Discussion  of  Draft  Report  on  tlie  Metric  System. 

THURSDAY,  Nov.  13th. 

Institution  of  Electrical  Engineers. 
G  p.m.     At  the  Institution  of  Civil  Engineers,  Great  George-street, 
London,  S.W.     Mr.  Roger  T.  Smitli  will  deliver  his  Presidential 
Address. 
FRIDAY,  Nov.  14Ul. 

Physical  Society. 
op.m.  At  the  Imperial  College  of  Science.  South  Kensington, 
London.  S.W.  Papers  to  be  read  :  "  On  the  Self-mductaiice 
of  Sinale  Layer  Flat  Coils."  by  Mr.  S.  Butterworth.  M.?-c,  ; 
"An  Exiieriiuental  Method  of  Determining  the  Prnnary  Cur- 
rent at  Break  in  a  Magneto,"  by  Dr.  N.  W.  McUclUan  ;  ajad 
"  Note  on  a  Modified  Form  of  Wehnelt  Interrupter,  by  Mr. 
F.  H,  Newman,  B,Sc. 
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The  Electrification  of  the  South  African  Railways, 


We  Imve  received  from  Me.ssis.  Mer/.  A;  McLellan  a  copy  of  a 
report  made  by  them  t«  the  General  Manager  of  the  South  African 
Railways  on  the  desirability  of  the  el.-ctritication  of  certain  sections 
of  that  sj'stem.  Tiie  report  is  an  extensive  one,  and  deals  fully 
with  everj'  aspect  of  the  question.  We  give  below  an  aecount 
of  its  main  features. 

The  sections  considered  were  included  in  four  divisions  of  the 
system,  and  were  as  follows  : — In  Division  1,  the  main  line  between 
Cape  Town  and  Touws  River,  the  branch  line  from  Cape  Town 
to  Simonstown  carrj-ing  suburban  traffic,  the  short  passenger 
line  from  Monument  to  8ea  Point,  and  the  lines  in  lable  Bay  Docks 
where  a  considerable  amount  of  shunting  is  carried  on.  In  Divi- 
sion 6  the  maiji  line  from  Durban  to  Glencoe,  including  the  extensions 
to  the  Point,  and  the  Bluff  and  the  branch  line  from  Glencoe  to 
Vrj-heid  East,  on  which  the  traffic  consists  almost  entirely  of  goods 
trains.  In  Division  7  the  main  line  from  AVitbank  through  Germiston 
and  Johannesburg  to  Randfontein  with  short  branches  to  Springs 
and  Benoni.  The  service  on  this  section  is  also  principally  goods 
trains,  but  there  is  an  imjxirtant  suburban  passenger  traffic  between 
Randfontein  and  Benoni.  In  Division  8  the  main  line  from 
Witbank  to  Komatipoort.  The  subjoined  table  shows  the  esti- 
mated net  capital  necessary  for  the  conversion  of  these  .sections  to 
electric  traction,  together  with  the  profit  expected  and  the  return 
on  the  net  capital  outlay.  It  will  be  seen  that  the  conversion  of 
the  main  line  in  Xatal  is  likely  to  prove  by  far  the  most  profitable. 
This  is  due  not  only  to  the  density  of  the  traffic,  but  to  the  severe 
nature  of  the  line.  At  the  present  time  indeed  the  volume  of  traffic 
on  this  section  is  approaching  the  limit,  and  to  make  provision  for 
the  expected  50  jx^r  cent,  increase  would  necessitate  the  expenditure 
of  at  least  £75,000.  This  work  could  be  avoided  and  the  liability 
to  congestion  removed  if  the  section  is  electrified.  In  the  case  of 
Division  8,  where  the  estimated  return  is  a  good  deal  lower,  if  in 
future  the  traffic  increases  from  any  cause  to  more  than  the  50  per 
cent,  provided  for  the  financial  profit  will  be  proportionately  in- 
creased, as  the  net  capital  outlay  wHl  be  practically  unaffected, 
while  the  gain  in  receipts  will  be  much  higher. 

Financial  Results  of  Electrification. 


1 
Divi- 
sion. 

Section. 

Net 
capital 
outlay. 

Profit. 

Return  on 

net  capital 

outlay- 

r 
'i 

Cape  Town-Touws  River ... 
Cape  Town-Slmonstown  ... 

Monument-Sea  Point 

Monument-Docks   

Docks  

£1,036,414 

561,458 

69,740 

4,190 

123,520 

£125,090 

56,070 

5,680 

1.280 

11,940 

12-1  % 

10-0";, 

8-l"o 

30-5% 

9-7% 

={ 

£952,713 
28'7,850 

£384,110 
36,060 

40-3% 
12-5% 

Glencoe-V'ryheid  East  

7 

Witbank-Germiston-Rand- 

£1,083,240 

£116,560 

10-8% 



8      1 

Witbank-Komatipoort 

£1,155,010 

£65,110 

5-6% 

In  considering  the  choice  of  the  electrical  system  to  be  employed 
on  the  South  African  railways  Messrs.  Merz  &  Mcl^llan  discuss 
the  three  po.ssible  systems.  Taking  into  consideration  all  the 
conditions  present  in  South  jVfrica,  they  recommend  that  power 
should  be  generated  and  transmitted  in  the  form  of  three-phase 
alternating  currents  with  a  frequency  of  .50.  As  regards  the  advan- 
tages and  disadvantages  of  the  various  possible  systems  of  traction 
they  come  finally  to  the  conclusion  that  the  system  best  suited 
to  South  Africa  is  the  high-tension  direct-current  system.  This 
has  the  advantage  compared  with  the  low-tension  system  that  the 
numb<!r  of  substations  can  be  reduced.  They  recommend  there- 
fore that  the  working  voltage  should  be  3,000,  which  would 
enable  the  substations  to  be  spaced  from  20  to  30  miles  apart. 
Such  high  voltages  necessitate,  in  a  coimtry  like  South  Africa, 
where  it  is  impossible  to  prevent  people  straying  on  the  track 
the  adoption  of  an  overhead  supply.  The  general  arrangements 
proposed  are,  therefore,  the  same  as  that  already  adopted  for  the 
electrification  of  the  .Shildon-Xewport  branch  of  the  North  Eastern 
Railway  («««  the  ELK<rTRUiA.y,  Vol.  LXXVIL,  p   246.) 

Turning  to  the  f(uestion  of  rolling  stock,  Messrs.  Mer/.,*  Mcl^llan 
consider  the  relative  advantages  of  the  locomotive  and  multiple 
vmit  ayatem.  In  choosing  one  or  other  of  these  systems  the  work 
that  has  to  be  done  by  electric  traction  must,  it  is  pointed  out,  be 
taken  into  account,  and  for  the  goods  traffic,  which  is  predominant 


on  a  miinhci'  iii  sections  on  which  it  is  projXJscd  electric  traction 
shotild  be  employed  the  locomotive  is  the  obvious  solution.  The 
strength  of  the  draw  bar  gear  used  on  the  goods  wagons  of  the 
South  .Vtrican  Railways  is  sufficient  to  enable  a  train  of  1,800  short 
tons  to  be  hauled  up  a  gradient  of  1  ]K"r  cent.  'This  corrcsjxinds  to 
a  pull  of  about  48,000  lbs.  It  is,  therefore,  recommended  that  the 
weight  available  for  adhesion  should  be  about  120  long  tons,  and 
that  the  driving  equipment  should  be  designed  to  give  a  tractive 
effort  of  48,000  lbs.  for  the  usual  test  jx-riod  of  one  hour,  and 
64,0t)O  tons  for  short  periods  such  as  that  required  during  the  start 
of  a  train.  The  latter  figure  in  relation  to  the  weight  on  the  driving 
wheels,  i.e.,  about  120  tons,  corresponds  to  an  adhesion  coefficient 
of  1  to  4-2  which  is  well  within  the  limits  of  practice  in  electric 
locomotives. 

In  the  case  of  passenger  locomotives  considerations  of  platform 
and  station  accommodation  limit  the  number  of  coaches  per  train 
to  a  maximum  of  15  or  16,  and,  assuming  the  average  weight  of 
40  short  tons,  the  maximum  load  of  a  passenger  train  may  be  taken 
at  about  600  tons.  The  maximum  gradient  on  anj-  of  the  sections 
under  consideration  is  estimated  at  1  in  40.  The  draw  bar  pull 
Mould,  therefore,  be  about  40,000  lbs.  It  would  be  uneconomical,, 
however,  to  design  the  passenger  locomotives  for  this  pull,  as  it 
would  be  better  to  use  a  banking  engine  to  take  the  heaviest  train 
up  the  maximum  gradient,  as  these  gradients  are  comparatively 
short  and  few.  It  is  therefore  recommended  that  the  weight  on 
the  driving  wheels  of  the  standard  locomotives  should  be  about 
72  long  tons,  and  that  the  driving  equipment  should  be  designed 
to  gi^'e  a  tractive  effort  of  about  30.000  lbs.  for  the  usual  one  hour 
test  jjeriod,  and  a  maximum  of  38,400  lbs.  A  single  locomotive 
would  therefore  be  able  without  assistance  to  haul  600  tons  load 
up  a  gradient  of  1  in  60,  and  should  be  sufficient  for  all  probable 
requirements.  It  is  therefore  considered  desirable  that  the  standard 
electric  goods  engine  should  be  capable  of  hauling  a  1 ,200  ton  train 
at  a  speed  of  about  40  miles  an  hour  on  the  level,  and  a  train  of  1 .800 
tons  at  not  less  than  30  miles  an  hour,  with  a  speed  of  about  20  tO' 
23  miles  per  hour  up  the  ruling  gradients.  This  is  a  very  substantial 
increase  over  the  present  speed  of  the  goods  train.  The  actual 
horse  power  with  the  proposed  standard  goods  locomotive  would 
therefore  be  about  2,800  as  compared  with  the  1,000  to  1,400  horse 
power  of  the  steam  locomotive  now  used.  As  regards  passenger 
trains  the  sjieed  should  not  be  allowed  to  exceed  60  miles  an  hour,, 
and  the  express  passenger  locomotive  should  be  designed  for  a  normal 
sped  on  the  level  with  a  train  of  15  main  line  coaches  of  not  less 
than  55  miles  an  hour.  The  motors  would  then  exert  their  full 
power  for  climbing  gradients  at  a  speed  of  28  to  29  miles  an  hour 

In  designing  these  locomotives  consideration  must  be  taken 
of  the  limitations  imposed  by  the  track  gauge,  and  the  sharp  curves 
to  be  found  on  the  South  African  railways,  with  the  result  that 
the  fixed  wheel  base  must  be  short  and  the  weight  should  be 
as  small  as  possible.  With  a  view  to  reducing  the  maintenance 
cost,  design  should  be  simple,  and  all  the  wearing  j)arts  should  be 
easily  accessible  for  lubrication,  examination  and  replacement. 
The  design  which  appears  to  meet  the  requirements  of  the  goods 
engine  best  involves  the  use  of  outside  (-onnecting  rods,  coupling 
the  cranks  on  each  pair  of  driving  axles  to  those  on  a  central  jack- 
shaft  which,  in  turn  is  driven  through  gearing  by  a  pair  of  motors.. 
The  complete  locomotive  would  consist  of  two  single  units  coupled 
together  to  form  a  dotdjle  unit.  Each  unit  would  consist  of  a  body 
mounted  on  a  pair  of  bogies ;  the  complete  double  imit  wotdd 
therefore  consist  of  two  bodies  and  four  bogies,  and  in  this  way 
ample  flexibility  would  be  .secured  and  the  sharjx'st  curves  could 
be  negotiated  without  dilficulty.  The  bogie  would  be  of  sjx-cial 
design,  with  a  pair  of  motors  moinitcd  in  the  centre,  rigidly  attached 
to  the  bogie  framework.  Each  motor  would  be  connected  by 
twin  gearing  to  the  central  jackshaft,  and  the  driving  torque  would 
be  transmitted  from  this  shaft  to  the  two  driving  axles  by  outside 
cranks  and  connecting  rods.  Each  unit  would  be  equipped  with 
an  electrically  driven  vacuum  fpump  for  the  operation  of  the' 
brakes.  The  express  passenger  locomotives  wotdd  be  built  on  the 
same  general  principles  as  the  goods  locomotives,  but  the  design 
would  lie  modified  in  view  of  the  higher  speeds  required  to  include- 
a  leading  four  wheel  bogie. 

At  Cape  Town  and  other  places  where  a  large  amount  of  shtmting 
has  to  be  carried  out,  it  is  advisable  to  use  a  s])ecial  shunting  loco- 
motive, which  woiild  weigh  about  56  tons,  and  be  fitted  with  elec- 
trical equipment  practically  identical  with  that  recommended  for 
the  motor  coaches  on  suliurban  passenger  trains.  For  various 
reasons  the  adoption  of  the  multiple  unit  system  for  the  passenger 
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trains  is  recommended  ratlier  than  the  use  of  locomotives  for  this 
purpose,  principally  owing  to  the  fact  that  the  trains  can  be  increased 
in  size  during  the  evening  rush  hours  to  as  many  as  8  or  10  coaches, 
while  in  the  slack  hours  four  coaches  would  be  sufficient. 

In  considering  the  question  of  a  time-table  for  suburban  ijas- 
senger  traffic,  provision  should  be  made  for  unifonn  and  frequent 
trains  throughout  the  day,  with  additional  trains  during  the  rush 
hours.  Such  an  arrangement  adds  greatly  to  the  attractiveness 
of  the  system,  and  therefore  to  the  revenue-earning  capacity  of  the 
line.  The  question  of  whether  suitable  equipment  of  this  kind  can 
be  manufactured  for  working  on  the  direct-current  system  at  o.lM)() 
volts,  taking  into  account  the  narrowness  of  the  gauge  and  the 
limited  space  available  for  motors  has  been  carefully  gone  into  and 
a  suitable  design  has  been  worked  out.  The  use  of  regenerative 
working  is  recommended,  as  with  this  system  trains  can  be  run  at 
higher  speeds  down  the  long  gradient  than  is  possible  with  steam 
working.  This  property  of  regenerative  working  has  been  taken 
into  account  in  calculating  the  revised  timings  of  trains  due  to 
electrification. 

In  considering  the  question  of  the  supply  of  power  for  this  elec- 
trification, it  is  pointed  out  that  in  a  country'  like  South  Africa,  with 
very  large  natural  resources,  the  traffic  on  several  sections  will 
inevitably  increase  in  course  of  time.  The  other  sections  of  the 
railway  which  it  will  not  pay  to  electrify  at  the  present  time  may 
be  converted  as  soon  as  there  is  sufficient  traffic  to  justify  the  change. 
It  is,  therefore,  advisable  that  the  arrangements  for  supplying  jwwer 
in  the  sections  should  form  part  of  an  ordered  scheme  which  will 
allow  for  future  developments.  The  sections  now  being  considered 
for  electrification  form  a  connected  whole  from  Cape  Town  through 
.Tohannesburg  to  Komatipoort  and  to  Durban,  with  two  «ro3s  con- 
necting lines  from  Glencoe  to  Machadodorp  and  Boksburg  to  Breyten, 
the  north  coast  line  from  Durban  and  the  section  from  Ladysmith 
to  Van  Reenen's  Pass.  The  problem,  therefore,  is  to  select  jx)«er 
station  sites  suitable  for  all  these  sections  without  prejudicing  the 
supply  to  those  sections  which  may'  be  electrified  in  the  first  instance. 
The  question  of  obtaining  the  necessary  electrical  energy  from 
wat^r- power  stations  has  been  considered  :  but,  inifortunat-ely,  in 
South  Africa  the  rainfall  is  verj'  irregular,  with  the  result  that  on 
the  rivers  crossed  by  the  sections  of  the  railway  affected  the  How 
of  water  is  unreliable  and  occasionally  ceases  altogether,  though 
probably  the  Komati  and  Crocodile  Rivers  in  the  Eastern  Transvaal 
may  provide  sufficient  water  at  all  times  for  this  pur]»se  without 
consen'ation.  There  are  at  the  present  time  electric  power  under- 
takings of  some  size  in  Durban,  Johannesburg  and  Cape  Town.  The 
largest  of  these  is  the  station  of  the  Victoria  Falls  and  Transvaal 
Power  Company  in  Johannesburg,  which  undertaking  also  possesses 
a  number  of  power  stations  in  the  mining  area  east  and  west  of 
Johannesburg,  as  well  as  a  station  at  Vereeniging.  All  these  stations 
are  connected  together  by  a  high-tension  transmission  network,  and 
it  is  recommended  that  a  part  of  the  energy  necessarj-  for  working 
the  lines  in  DiWsion  7  should  be  taken  from  this  system  if  a  satis- 
factory arrangement  can  be  made  with  the  com}iany.  In  fact,  the 
whole  of  the  energy  for  this  division  might  be  taken  from  this  system 
if  the  power  company's  network  were  extended  as  far  as  Witbank. 

For  the  electrification  of  the  main  line  between  Durban  and 
Glencoe  it  is  recommended  that  two  power  stations  should  be 
provided,  one  at  Durban  and  the  other  at  Tayside,  a  few  miles  east 
of  Glencoe,  where  the  branch  line  to  Vryheid  East  crosses  the  Buffalo 
River.  For  the  electrification  of  the  eastern  line  from  Witbank  to 
Komatipoort  it  is  recommended  provisionally  that  a  power  station 
should  be  erected  at  Komatiiwort  on  the  Komati  River,  and  the 
station  at  Cireat  Olifants  River  extended  by  the  installation  of 
additional  plant.  For  subsequent  development  in  Eastern  Transvaal 
and  north  of  Natal,  one  additional  station  at  Ingwempisi  would 
provide  for  the  line  from  \'i'yheid  East  through  Brej-ton  to  Macha- 
dodor,  the  Apex-Brayten  line,  and  by  means  of  a  cross-country 
transmission  line  from  Ermelo  to  Standerton.  the  line  from  tit'nniston 
to  Gtlencoe  through  Volksrust.  The  new  line  from  \'ryheid  East  to 
Empangeni  woiild  then  be  supplied  from  the  two  stations  at  at 
Tayside  and  Ingwempisi  at  one  end,  and  the  Durban  station  via  the 
Xorth  Coast  line  at  the  other  end.  For  the  sections  in  Cajie  Colony— 
viz.,  the  suburban  branches  around  Cape  Town  and  the  jwrtion  of 
the  main  line  between  Cape  Tow  n  and  Touws  River — it  is  clear  from 
all  points  of  view  that  thcie  should  be  a  jxjwer  station  in  or  close  to 
Cai)e  Towni  itself,  from  w  iiich  the  various  Imes  radiate.  This  station 
would  supply  all  tne  local  services  and  part  of  the  main  line.  The 
distance  from  Cape  Town  to  Touws  River  is  160  miles  by  rail,  and  it 
would  be  inadvisable  to  dejjcnd  on  a  single  source  and  a  transmission 
line  of  this  length  for  the  supply  to  the  whole  section. 

In  considering  the  question  of  the  relative  merits  of  hydro-electric 
and  steam  stations,  it  must  be  borne  in  mind  that  in  a  countrj'  like 
South  Africa,  where  coal  is  very  cheap  at  the  pit.  and  the  cost  of 
freight  is  low,  there  is  not  necessarily  a  substantial  gahi  to  be  ex- 


pected in  the  utilisation  of  water-power,  while  there  seems  to  be  no- 
probability  of  obtaining  by  water-power  an  adecjuate  supply  of 
electricity  for  any  part  of  the  Cape  Western  line  or  for  the  Central 
Transvaal  division,  while  the  probability  of  utilisation  of  water- 
jjower  in  the  Xatal  section  is  also  small.  In  considering  the  question 
of  the  supply  of  power  to  the  line  between  Cape  Town  and  the 
Orange  River  the  question  of  water  supply  is  again  a  difficulty. 
The  general  public  have  prior  rights  to  any  water  supplies  in  South 
Africa,  first  for  domestic  purposes,  and  second  for  irrigation.  There 
is,  therefore,  no  single  site  between  Cape  Towii  and  the  Orange- 
River,  where  an  adequate  supply  of  water  sufficient  for  the  needs 
of  a  large  station  could  be  definitely  assured.  This  section  would, 
therefore,  have  to  be  fed  from  a  number  of  comparatively  small 
stations  linked  together,  and  to  the  main  stations  at  Cape  Town  and 
the  Orange  River  by  means  of  a  high-tension  transmission  line. 
Each  of  these  small  stations  woidd  probably  contain  a  single  set,, 
with  the  corresponding  boiler  eciuipment  and  the  usual  accessories 
If  necessary,  the  complete  station  could  be  shut  ilown,  or  part  of  the 
load  taken  by  neighbouring  stations.  In  this  way  the  usual  allow- 
ance of  spare  plant  would  be  distributed  over  the  whole  system,  and 
not  concentrated  at  any  one  point  where,  owing  to  shortage  of  water 
or  other  causes,  it  might  become  useless.  By  means  of  the  trans- 
mission line,  loads  could  be  transferred  from  one  point  to  another 
as  circumstances  required,  and  in  very  dry  seasons  the  bulk  of  the 
load  could  be  dealt  with  by  the  two  main  stations.  This  inadequacy 
of  water  supjjly  seems  at  first  sight  to  be  an  obstacle  to  the  adoption 
of  electric  traction  :  but  it  is  pointed  out  that  the  quantity  of  water 
required  for  oj^erating  a  modern  power  station  is  only  from  one-half 
to  one-third  of  that  required  by  steam  locomotives  doing  an  equal 
amount  of  work.  In  considering  the  general  question  of  the  power 
supply,  the  possibility  of  using  those  generating  stations  which  have 
been  erected  in  the  first  place  for  the  supply  of  electrical  energj-  to 
railways  being  also  utilised  for  supplying  power  to  municipalities 
and  private  consumers  must  also  be  considered.  This  question  is 
outside  the  scope  of  the  present  report,  but  it  is  advisable  to  bear 
in  mind  this  matter,  as  the  question  ot  electrification  should  not  be 
considered  as  distinct  from  the  general  use  of  electricity  throughout 
the  country. 

Considering  the  various  sections  which  it  is  proposed  to  electrify 
in  detail,  in  Di^^sion  1  the  Simonstown  Ime  has  a  total  length  of  22i 
mOes,  of  which  15i  miles  is  double  track  and  7  miles  single  track. 
It  serves  the  residential  suburbs  of  Cape  Town  and  the  towns  of 
Wjniberg,  Muizenberg.  Kalk  Bay  and  Simonstown.  Taking  into 
account  the  conditions  of  working  on  this  branch,  the  multiple  unit 
system  is  recommended,  and  a  revised  time  table  is  being  prepared 
which  provides  for  an  increase  of  about  23  per  cent,  on  the  total 
train  mOeage  for  an  ordinary  week  day,  as  compared  with  the 
present  arrangements.  Trams  of  eight  coaches  will  be  employed 
during  the  rush  hours  and  during  the  slack  hours  trams  of  four 
coaches.  It  is  proposed  to  increase  the  total  number  of  trains  per 
day  in  both  directions  from  138  to  190.  Sixty-four  motor  coaches 
and  60  trailers  will  be  required  for  this  service,  the  total  cost  of 
which  will  be  £306,600.  This  equipment  will  displace  21  steam 
locomotives,  the  estimated  value  of  which  is  £57,000.  For  the 
regular  inspection  and  for  minor  repairs  to  the  multiple  miit  train 
equipments  it  will  be  advisable  to  buUd  a  sjjecial  shed  in  the  Cayie 
Town  yard  and  equip  it  with  the  necessary  machine  tools,  lifting 
cranes  and  ins^iection  pits  and  offices,  store  rooms,  &c.  .\bout 
25  per  cent,  of  the  total  number  of  coaches  on  the  daily  service  will 
be  taken  in  rotation  into  these  sheds  during  the  night  of  exanunation. 
lubrication  and  adjustment  of  brakes.  Power  would  be  distributed 
to  the  trains  at  3,000  volts  from  two  sub-stations,  one  at  Cajx^  'Town 
Yard  and  the  otlier  probably  at  Kalk  Bay.  The  Caix'  Town  sub- 
station would  be  fed  from  the  power  station  about  a  mile  distant 
by  underground  cables,  and  the  sub-station  at  Kalk  Bay  by  means 
of  a  dupHcate  transmission  line  at  20,000  volts  carried  on  the  struc- 
tures from  which  3.000  volt  distribution  line  is  suspended.  The  net 
capital  outlay  on  this  section  amounts  to  £o61.4.">8.  while  the  esti- 
mated cost  of  working  with  electric  traction  is  £.>.!130  moi-e  than 
with  the  existing  steam  service,  .\gainst  this  increase  in  exix?nses 
must  be  put  an  estimated  additional  revenue  of  £62.(K)0.i-epresenting 
a  net  profit  of  £56.070,  or  a  return  of  10  per  cent,  on  the  capital 
oiitlay.  {To  be  condudtd.) 


Books  Received. 

[Copies  erf  tha  undermentioned  works  can  be  had  from  The  Electrician  Offices,  on 
receipt  of  pubiished  price,  plus  postage.] 

"  Piecc-Rate,  Premium  and  Bonus,"  by  J.  E.  Prosser.  (London  : 
Williams  &  Norgate.)     Pp.  vii.-i-I22.     6s.  net. 

■'  Production  Ecouomique  de  L'Electricite  dans  les  Regions  Indus- 
trielles,'  by  Fcrnand  Courtoy.  (Paris  and  Li^ge:  Librarie  Polytech- 
nique  Ch.  Be  ranger.)     Pp.  304.  ^ 


522 


THE  ELECTRICIAN. 


November  7,  1919. 


A  Current  Limiting  Regulator  for  A.C.  Circuits. 


A  piobleui  «hich  often  arises  is  liow  best  to  protect  a  circuit 
against  excessive  overload  witliocit  at  the  same  time  making  the 
devices  employed  so  delicate  in  ojx-ration  that  they  are  always 
coming  into  action.  Such  a  problem  has,  for  instance,  to  be  dealt 
with  in  a  factory  using  motors  whose  horse-power  in  the  aggregate 
amounts  to  several  hundreds.  In  such  a  case  the  starting  up  at  the 
beginning  of  the  day  or  after  meal  times  causes  a  short-lived  demand 
foran  excessive  current.  Momentary- demands  also  occur  throughout 
the  day  where  processes  such  as  electric  arc  welding  are  carried  on. 
This  latter  operation  is  one  indeed  which  calls  essentially  (or  current 
limitation,  as  the  demand  may  vary  rapidly  from  no-load  to  full-load, 
while  there  is  also  every  possibility  of  a  short-circuit  should  the 
electrode  weld  on  to  the  work.  In  alternating-current  welding, 
moreover,  it  is  essential  that  the  arc  should  be  kept  short  if  the  weld 
is  to  be  satisfactorv-,  while  at  the  same  time  sufficient  current  must 
be  allowed  to  flow  when  the  electrode  is  brought  into  contact  with 
the  metal  to  ensure  the  arc  being  struck.  At  the  present  time  these 
conditions  are  generally  obtained  by  using  a  comparatively  high 
working  voltage  on  the  welding  circuit  in  conjunction  with  some  fonn 
of  magnetic  leakage  air-gap  transformer  or  series  choke  coil.  This, 
however,  still  enables  the  operator  to  maintain  a  long  arc,  with  the 
subsequent  result  that  a  bad  weld  is  obtained. 

Another  solution  of  the  problem  is  suggested  in  the  current  limiting 
regulator  designed  by  Messrs.  Davies  &  Soames.  This  has  been 
patented  in  two  forms,  as  a  transformer  and  as  a  choke-coil.  When 
used  as  a  transformer  the  primary  can  be  wound  for  any  voltage, 
the  secondarj-  being  wound  to  give  the  required  working  volts. 
Current  can  be  taken  from  the  secondary  up  to  any  predetermined 
amount,  within  the  cai>acity  of  the  winding,  and  when  this  pre- 
determined amount  is  reached  the  current  remains  constant  and  the 
volts  decrease  gradually  to  zero  at  short-circuit.  When  designed  as  a 
choke  coil  it  may  be  connected  in  series  with  the  work.  In  this 
position  when  operating  normally  it  does  not  introduce  any  appre- 
ciable choke  or  resistance  into  the  circuit,  though  after  the  current 
reaches  a  predetermined  value  it  begins  to  introduce  choke  and  keejis 
the  current  constant  at  that  value,  until  the  load  becomes  a  complete 
short-circuit. 

The  general  construction  of  the  first  form  of  regulator,  which  is 
esisentially  a  transformer,  is  shown  in  Fig.   1,  where  jB  is  a  stator 

wound  with  coils 
.4.1.  These  coils  are 
in  practice  wound  in 
semi-closed  slots,  and 
distributed  as  in  an 
alternating  -  current 
motor  stator.  B^  is 
a  rotor,wound 
with  coils  (', 
on  the  shaft 
of  which  is 
lived  an  arm 
A',upon  which 
si  ides  a  weight 
/'.'i.  This  arm 
a  n  d  weight 
are  tilted  verj- 
slightly  from 
ertical  by  a  stop  F. 
Assuming  that  the  stator 
winding  is  u.sed  as  the  primary, 
and  is  connected  to  the  mains, 
and  the  rotor  is  used  as  the 
secondary  and  connected  to 
the  working  circuit,  the  action 
is  as  follows  :  If  current  is 
taken  from  the  secondarj- 
the  apparatus  acts  as  an  ordinary-  static  transfomcr  until 
a  certain  limiting  current  value  is  reached.  This  value  dejiends 
on  the  weight  E,  and  its  position  on  the  arm.  If  the  current  is 
increa.scd  beyond  this  value,  the  machine  causes  the  rotor  to  turn,  and 
the  arm  and  weight  begin  to  rise — i.e..  the  angle  increases — until 
balance  is  obtained.  This  process  can  Ik-  continued  to  dead  short- 
circuit,  when  the  volts  will  have  fallen  to  zero,  while  the  working 
current  remains  constant  at  the  predetermined  limit.  It  must  be 
rememljered  that  this  is  the  exterior  iharactcristic  of  the  trans- 
former, the  apparent  paradox  of  current  at  no  volts  Ix-ing  accounted 
for  by  the  fact  that  the  small  voltage  induced  rejiresents  (  U,  where  if 
is  the  resistance  of  the  secondary  coil.     'I  he  value  to  which  the 


Fio.  1. — Diagram 

OF   CUBBfKT  LlMIT- 

rNO  Regulator. 


current  is  to  be  limited  is  iixed  by  sliding  the  weight  up  or  down  the 
arm.  This  arm  may  be  graduated  in  amperes.  This  is  the  only 
adjustment  necessary,  and  obviously  it  can  be  easily  set  with  extreme 
accuracy,  and  there  is  nothing  whatever  to  wear  or  alter.  The 
various  (lata  obtained  during  the  0))eration  of  this  regulator  on  tests 
are  given  in  the  accompanying  curves  (Fig.  2). 


Vo/ts  .'Secondary. 
Amps :  Secondary. 


A  mps :  Primaru 
Primary  constant 
at  100  Volts. 


Fig.  2. — CtravES  Showing  Operatioi*  of  the  Reoulator. 

The  second  form  of  regulator  for  producing  a  similar  current- 
limiting  effect  consists  essentially  of  a  choke  coil  placed  in  the  circuit. 
Normally  this  does  not  operate,  and  there  is  therefore  no  loss  such  as 
the  ojxjn  circuit  loss  of  a  transformer.  It  is,  therefore,  claimed  to  be 
particularly  suitable  for  use  in  work  where  the  current  is  only  used 
for  a  part  of  the  day,  but  it  should  be  pointed  out  that  the  regulator 
must  be  left  ]jermanently  in  circuit.  T  his  apparatus  is  constructed 
in  exacrtly  the  same  way  as  the  transformer,  but  since,  unlike  the 
transformer,  it  is  only  required  to  choke  down  the  excess  current, 
it  need  not  generally  be  so  large.  In  this  case  the  coils  on  the  stator 
and  the  rotor  are  wound  with  the  same  number  of  turns,  and  are 
connected  in  series  with  one  another.  If  the  stator  and  rotor  coils 
are  co-axial  and  the  current  in  the  stator  is  in  the  opjjosite  direction 
to  the  current  in  the  rotor-  i.e.,  the  coils  are  in  opposition  to  one 
another,  it  is  obvious  that  there  is  no  choke  and  therefore  no  core 
loss.  As  the  rotor  is  revolved  through  18(»  deg.  the  coils  move  into 
conjunction  with  one  another,  and  the  choke  thereby  introduced  by 
the  ap|)aratus  increases  from  zero  to  a  maximum  at  180  deg.  The 
rotor  is  provided  with  an  arm  and  sliding  weight  similar  to  that  on 
the  transformer  described  above,  the  arm  being  slightly  tilted  from 
the  vertical.  When  the  apparatus  is  connected  in  series  with  any 
load  it  remains  inoperative  until  a  certain  current  is  reat^hed,  this 
value  being,  as  in  the  case  of  the  transformer,  predetermined  by  the 
position  of  the  weight  of  the  arm.  .\fter  this  value  is  reached  the 
rotor  turns  automatically,  as  the  load  is  increased,  the  current  being 
kept  constant  by  introducing  choke  into  the  circuit,  and  thus  lowering 
the  voltage  across  the  load. 

The  s[Xicial  features  claimed  for  these  methods  of  regtilationj  are 
that  the  working  circuit  is  in  no  way  affected  until  the  predeter- 
mined current  value  is  reached,  the  regulation  is  perfectly  con- 
tiunous  and  gradual,  while  the  only  adjustment  necessarj- — viz.,  the 
movement  weight — is  simple,  as  there  are  no  revolving  parts 
the  machines  can  be  built  quite  as  efficiently  as  a  well-designed 
induction  motor,  and  the  regulating  action  leads  to  no  waste  of 
power. 
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A   NcT^  Alternate-Current  Potentiometer  for 
Measurements  on  Telephone  Circuits. 


O.    1»EDKKSEX. 


There  has  of  late  years  been  no  scarcity  of  altemate-carrent 
jwtentiometers  suitable  for  measurements  on  telephone  circuits. 
As  the  first,  A.  Franke's  alternator  ought  to  be  mentioned 
(1891)  [1]*.  An  improved  form  has  later  been  described  in 
detail  by  Ebcling  [2].  Using  a  phase-shitting  transformer  and 
a  slide  wire  C.  V.  Drysdale,  in  1909,  made  an  alternating- 
current  potentiometer  originally  used  for  ordinary  low-fre- 
quency current  [3  a,  c\.  but  which  he  later  (1913)  has  accom- 
modated to  the  use  with  telephone  currents  [3  6].  A.  Larsen, 
in  1910,  described  his  beautifully  simple  complex  potentio- 
meter for  telephone  currents  based  on  a  variator  of  mutual 
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inductance  and  a  slide  wire  \\  a-c\.  This  potentiometer, 
together  with  the  same  author's  generator  for  currents  of 
telephone  frequencies  [4  d,  e],  has  been  extensively  used  for 
telephone  measurements  in  various  countries.  Another  Dane, 
A.  K.  Erlang,  has,  by  making  use  of  two  slide  vvire'--  in  parallel, 
made  a  still  simpler  alternating-current  potentiometer  [.5  n,  h\ 

It  may,  therefore,  perhaps  seem  a  little  sujaerfluous  to  increase 
the  number  of  alternating-current  potentiometers  furttier. 
m  Still,  I  hope  that  the  new  one  of  which  a  short  description 
is  given  below ,  has  some  features  of  its  own  and  niay  even  have 
-such  small  merits  as  will  justify  this  publication. 

The  essential  part  of  the  new  alternating-current  potentio- 
meter consists  of  the  well-lcnowTi,  non-inductive,  combination. 


We  have  then 

1  -jwCfi   . 
^l-fw^C^K^'  • 


=jo)CR .  /j  (amps<) 

(2) 
for  all 


The  current  ?',  is  thus  exactly  90  deg.  in  advance  of 
frequencies  for  which  the  relation  (I)  is  satisfied. 

In  order  to  test  if  the  current  (\  is  lagging  90  deg.  behind  tj 
the  diagram  sketched  in  Fig.  2  may  be  used.  A  coil  L^  is 
coupled  inductively  to  L,  the  mutual  inductance  being  M. 
In  series  with  D-  is  inserted  a  telephone  T  and  a  part  r  of  the 
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The  telephone  will   the;; 


(3) 


resistance  in  the  condenser  circuit, 
be  silent  if 

r=^(ohn,s). 

Tliis  value  of  cis  thus  formally  independent  of  the  frequency. 
When  C  is  an  ordinary  mica  condenser,  and  L  an  ordinary 
good  induction  coil,  the  relation  (1)  is  so  nearly  independent 
of  the  frequency  that  the  telephone  in  Fig.  2  without  altering 
the  position  of  the  sliding  contact  h  will  be  practically  silent 
for  all  values  of  cu  between  4,0(X)  and  7,000. 

The  pulsatance  o)  may  easily  be  determined  in  the  manner 
indicated  in  Fig.  3.     A  coil  Z,  is  inserted  in  the  main  circuit 
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shown  in  Fig.  l,of  two  resistances  i?i=i?.,=.R  (ohms),  a  coil  L 
(henry),  an'l  a  condenser  C  (farad),  where 

R^=R.,=R=  \/  -{oKms)      ....     (I) 

The  resistances  ifj  and  Ra  are  formed  as  slide  wires  either 
stretched  longitudinally  or  wound  non -inductively  on  a  drum, 
the  return  wire  in  this  case  being  of  copper.  Each  wire  is 
provided  with  a  scale  and  .vith  a  sliding  contact — n  on  the 
coil  resistance  and  b  on  the  condenser  resistance  (see  Fig.  3). 
The  frequency  is  denoted  by  n  ;  (o=2jin  being  the  pulsatancef 
Li  the  above  formula  (1)  R  is,  oi  course,  the  effective  resistance 
at  the  frequency  used. 

Let  ii  be  the  current  through  the  coil,  ig  through  the  con- 
denser,  and  i  the  current  in  the  main  circuit. 

♦  Fignre.s  in  square  brackets  refer  to  the  appended  bibliography, 
t  A.  Campbell,    •  Proc."  Physi.  Soc.,  Vol.  31,  p.  81.     1919: 


and  another  coil  Lq^  coupled  to  L„,  the  mutual  inductance 
being  3Iq.  Li  series  with  /V  is  the  telephone  T  and  the  sliding 
contacts  a  and  b.     The  telephone  will  then  be  silent  if 
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fi^=^M-CRMf,  and  ''o-=}7n  ('^l""'^) 
while  thi'  pulsataiue.  may  be  determined  b\ 
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per  : 


md). 


(4) 


(5) 


The  position  of  the  contact  b  is  thus  independent  of  th<-' 
frequency,  and  may — for  a  constant  value  of  Mq — be  ascer- 
tained once  for  all.  For  the  measurement  of  the  pulsatance 
it  is  then  only  necessary  to  find  the  corresponding  position  of 
the  contact  a. 
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Let  OA  ill  Fig.  4  be  the  real  and  OB  the  imagliiarv  a.xis  of  a 
Tectangular  system  of  reference  and  A"  a  point,  the  co-ordinates 

of  which  are  a  and  <t)CRb=b\/    ".aai 


»nd  h  beiiif:  the  readings 


at  the  sliding  contacts.'  The  vector  OX  then  rejjresents  the 
P.D.  between  the  contacts  a  and  h.  In  this  way  all  P.D.'s 
falling  in  the  fu-st  quadrant  are  easily  compared.  But,  in 
■order  to  compare  all  possible  P.D.'s  it  is  neces.sary  to  duplicate 
the  arrangement  sho\TO  in  Pigs.  1  to  3  and  use  two  coils  ij 
and  two  condensers  Cj,  as  shown  in  Fig.  5.     If 

ij=J  L,  r,=2C',  and  R=\/ f. 

the  current  di.stribation  will  be  exactly  the  same  as  in  the 
former  cases.  The  readings  at  the  contacts  a  and  b  may  now 
be  both  positive  and  negative,  counted  from  the  central  points 
Oj  and  o,  of  the  resistances,  Oj  and  Oj  being  at  the  same  poten- 


being  connected  to  the  alternating-current  generator.  Another 
circuit  //  contains  the  coil  L'^  being  the  secondary  of  T^,  the 
potentiometer  circuit  AB  and  an  impedance  Z.  This  im- 
jiedance  is  given  such  a  value  that  the  current  i^  in  the  coil 
side  is  in  phase  w'ith  the  current  i'g  in  circuit  /.  If, then, the 
impedance  X  is  a  pare  resistance  the  position  of  b  will  bo  at  o 
and  the  reading  at  a  will  be  proportional  to  the  resistance  X. 
The  mutual  inductance  i¥,  of  L^  and  L\  may  now  be  given 
such  a  value  that  the  value  of  X  in  ohms  is  equal  to  the  reading 
at '/.  tliat  is,  to  the  number  of  divisions  between  o  and  a  on  the 
scale  along  the  wire,  which  number  we  also  denote  bj'  a.  (In 
some  case*  it  is  more  convenient  to  make  the  measured  resist- 
ance equal  toa.iO±l.)  If  instead  of  being  a  true  resistance, 
A  is  equal  to  R'-\-jX',  these  two  components  of  the  im- 
pediince  are  determined  bv 

R'^a  (ohms) (6) 

and  X'  =  b.(oCR{ohmH) (7) 
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.tial.  In  order  to  bring  the  "  electrically  "  central  points  Oj 
and  Oj  to  fall  at  the  zero  marks  of  the  sliding  wires,  the  small 
slide  resistances  Vy,  r^,  r^  and  r^  (Fig.  6)  are  introduced,  which 
resistances  are  also  very  convenient  in  order  to  satisfy  the 
■conditions, 

R,-^R^=R^\^ ';, 

If  it  is  not  wanted  to  use  the  apparatus  for  frequencies  outside 
A  range  of, say, from  (:y=4,000  to  (t)=l,0OO,  these  four  resist- 
ances may  be  replaced  by  four  small  resistance  coils. 

The  apparatus  may  now,  as  sketched  in  Fig.  7,  be  used,  for 
.instance,  for  the  measurement  of  impedances.  The  unknown 
impedance  X  is  inserted  in  series  with  a  known  impedance  R„ 
.and  a  coil  IJ^  forming  the  secondary  of  an  air-core  trans - 


Fici. 


If  the  constants  w,  C  and  R  are  chosen  in  such  a  wa\  that 
mCR^-l, 
the  last  equation  is  reduced  to  the  simple  form 

A"=6(ohms) (7') 

In  that  case  the  values  of  the  resistance  and  of  th'  reactance 
of  iiH  iinknotvn  impedance  arc  given  directly  in  ohms  as  the 
leiidinffs  at  the  contacts  a  and  b  respectively.     (Fig.  8  ///.) 

The  impedance  Z  may  also  be  chosen  in  such  a  way  that  we 

get  R'=b  (ohms) (6') 

and  X'=a  (ohms) (7") 

The  ])otentiometer  may  be  used  for  many  other  measure- 
ments, which  need  not  be  detailed  here. 


//'     « 


former  having  L^  as  primary  coil.  The  mutual  inductance 
M^  is  adjustable  and  is  given  such  a  value  that  the  readings 
at  a  and  b  get  suitable  values.  The  ratio  of  the  unknown  to 
the  known  impedance  is  equal  to  the  ratio  of  the  corresponding 
P.D.'s  as  measured  by  the  readings  ot  the  contacts  a  and  b. 

The  measurement  ot  impedances  may  be  made  even  more 
simjile  by  the  use  of  the  arrangement  sketched  in  Fig.  8.  A 
circuit  /  contains  the  unknown  impedance  X,  the  primary  coil 
Z/j  of  an  air-core  transformer  T^  and  the  alternating  current 
generator,  or  the  secondary  of  a  transformer  T^,  the  priniarv 


The  potentiometer  circuit  .IB  has  the  (non-inductive) 
resistance  R.  It  will  often  be  more  convenient  to  shunt  the 
]K)tentiometer  circuit  instead  of  reducing  the  mutual  induct- 
ance 71'/,.  Let  AB  be  shunted  by  a  resistance  r"  and  a  resist- 
ance r'  be  inserted  in  tin'  main  circuit  (I'ig.  9).     The  resistance 


I'  and  (^  \vi 
R         ,      , 


betwi' 

and  r"  ='-' ,  and    the    ciirreiits    in    tl 

reduced  ("-|-1)  times  bv  the  shunt. 


then  remain  equiil  to  7?,  if  r' - 


|)otenti(>nu'ter   will 
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Example  of  the  cboice  of  the  difierent  electrical  constants  : 
L=0-02  henry  (Zi=0-01H.),  C=2-10-' farad  (Ci=4-10-«farad) 

R=\/ -=100   ohms.     In    this    case   we    have    wC'iJ=l  for 
^    C 

CO  =5, 000'. 

Bibliography. 

1.  A.  Franke. — "  Die  Elektrischen  Vorgange  in  Femsprechleitimgen 
und  Apiwraten."     "  Elel<trotech.  Zeitschr,"  p.  447-452,  458-463.     1891. 

2.  A.  Eeeling. — "  Franlce's  Alternator  for  Measuring  Currents  of 
Telephonic  Frequency.     Electrician,  Vol.  72.  p.  88-91.     1913. 

3.  C.  V.  Drysdale. — (a) — "  The  Use  of  the  Potentiometer  on  Alter- 
nate-Current Circuits."     "  Phil.  Mag."  (6),  Vol.  17,  p.  402-411.     1909. 

(6)  "  Tlie  Use  of  the  Alternate-Current  Potentiometer  for  Measure- 
ments on  Telegraph  andiTelephone  Circuits."  Electrician,  Vol.  71 , 
p.  687-690.     1913. 

(c)  "The  Alternate-Current  Potentiometer  as  a  Standard  Instniment." 
Electrician,  Vol.  75,  p.  157-160.     1915. 


4.  A.  Larsen. — (o)  "  Den  komplexe  Kompcnsator."  "  Elektro- 
teknikeren,"  p.  182-188.     1910.     (Copenhagen.) 

(6)  '"  Der  komplexe  Komp^n.sator,  ein  Apparat  zur  Mossung  von 
Wechsc-lstromen  dureh  Kompensation."  "  Elektrot^ch.  Zcitschr," 
p.  1039-1041.     1910. 

(c)  "  An  Apparatus  for  the  Measurement  of  Alternate-Currents  by 
the  Compensation  Method."     Electrician,  Vol.  66,  p.  736.     1911. 

(d)  "  Ein  Akusttscher  Wechselstromerzeuger  mit  Regulierbare  Perio- 
denzahl  fiir  schwache  Strome."  "  Elektrotech.  Zeitschr,"  p.  284-285. 
1911. 

(c)  "  A  New  High-Frequency  Generator."  Electrician.  Vol.  67, 
p.  827.     1911. 

5.  A.  K.  Erlanc. — (a)  "  Et  nyt  Kompensationapparat  til  Veksel- 
stromsmaalinger  indenfor  Tclefonien."  "  Elektroteknikeren,"  p.  157- 
160.      1913.     (Copenhagen.) 

(6)  "  New  Altornating-Current  ComiJen.sation  Apparatus  for  Tele- 
phonic Measurements."  "  Journ."  Inst.  Elec.  Eng.,  Vol.  51.  p.  794-799. 
1913. 


The    Heating    oi    Transformers.' 


The  heat  in  a  transformer  that  is  not  oil-cooled  passes  from  the 
iron  or  copper  eventually  into  the  air,  where  it  is  finally  dissipated. 
There  is  consequently  a  surface  cooling  and  an  internal  process, 
depending  on  conduction,  by  which  the  inside  constantly  endeavours 
to  cool  itself  by  transmitting  heat  to  some  cooler  portion.  The 
surface  cooling  is,  of  course,  a  matter  of  radiation.  There  are  thus 
internal  and  external  processes  of  cooling.  One  heat  wave  passes 
through  the  copper  windings,  and  another  through  the  iron  ;  these 
are  largely  independent  of  one  another  when  a  stable  state  arises. 
The  copper  wave  is  the  more  important,  inasmuch  as  it  directly 
threatens  the  insulation.  As  far  as  the  internal  loss  of  heat  is  con- 
cerned— i.e.,  in  the  iron  and  cojjper — the  temperature-fall  here  is 
small  compared  with  that  caused  by  surface  radiation.  In  the 
author's  book  on  "'  Modern  Transformer  Problems,"  the  author  gives 
a  formula  for  the  internal  temperature  fall  in  non-impregnated  copper 

coils,  which  shows  that  the  meanfaU  is  equal  to  8-5  i-dS  f  —  j  ,  where 

i  is  the  current  density  per  square  millimetre,  d  the  diameter  of  the 
bare  wire  in  millimetres,  S  the  radial  depth  of  the  insulation,  and  n 
the  number  of  layers  of  winding.  With  rectangular  coils,  the  coeffi- 
cient in  this  expression  should  be  6-5.  Impregnated  coils,  as  always 
used  in  transformers,  have  a  much  lower  mean  intenial  temperature 
fall,  and  the  coefficient  becomes  5,  while  impregnated  flat -wire  coils 
have  a  coefficient  of  4.  The  maximum  internal  temperature  fall  is 
about  double  this  value.  In  determining  the  maximum  number  of 
layers  through  which  the  heat  must  pass,  the  designer  will  probably 
not  go  far  wrong  in  taking  this  as  three-quarters  of  the  whole  number 
of  the  layers.  It  ought,  perhaps,  to  be  stated  that  these  matters  of 
design  have  nothing  to  do  with  those  transformers  in  which  no  oil  is 
used,  and  the  high  and  low-tension  windings  are  arranged  concen- 
trically. A  simple  example  may  help  to  explain  matters  further. 
A  transformer  without  oil  has  a  circular  coil,  16  layers  deep,  consist- 
ing of  wire  3  mm.  in  diameter,  with  insulation  0-25  mm.  thick.  At 
full  load  this  coil  carries  1-7.5  amperes  per  square  millimetre.  The 
mean  temperature  fall,  according  to  the  above  consideraf  ins,  taking 
the  number  of  layers  as  three-quarters  of  16.  is  16-5°C.  Thj  resistance 
shows  a  mean  temperature  60°C.  above  that  of  the  atmosphere  ; 
there  must,  therefore,  be  a  surface-fall  by  radiation  of  43-5°C.  This 
conforms  to  modem  designs,  which  allow  a  surface  fall  between 
40°C.  and  50°C.  .   . 

This  surface  fall  by  radiation  is  actually  the  more  important  part 
of  the  problem.  If  any  portion  of  the  surface  is'actually  radiating 
heat,  and  if  the  temperature-fall  at  this  point  is  .4°C.,  then  each 
square  decimetre  of  the  surface  radiates  heat  equivalent  to  6-7  x  10--.4 
watts.  But  the  question  arises  as  to  "what  is  the  acti\-e  radiating 
surface.  The  external  svirface  of  the  cylinder  will  radiate  heat,  but 
even  here  one  must  proceed  with  caution.  '  H  two  cylindrical  sur- 
faces are  near  one  another,  the  heat  at  the  neighbouring  surfaces  is 
merely  radiated  from,  the  one  to  the  other.  If  three  such  cylin- 
drical surfaces  are  close  to  one  another,  as  on  a  three-phase  trans- 
former, the  end  ones  lose  nearly  one-sixth  of  their  radiating  sur- 
faces ;  the  middle  coil  loses  nearly  one-third.  Rectangular  coils 
ooiUd  not  be  used  on  this  plan.  Besides  the  outer  surface,  the  side 
surfaces  of  the  coils  radiate  heat,  if  air  spaces  are  arranged  between 
the  different  coils,  but  it  must  be  remembered  that  this  radiation   is 

*  .Abstract  of  an  article  in  the  "  Elektrotechnische  Zoitschrift,' 
No.  15, 1919. 
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largely  oblique.  Let  us  sujipose  the  external  diameter  of  the  coil 
to  be  D  decimetres,  the  radial  depth  of  the  coils  to  be  b  decimetres, 
the  axial  height  of  the  air  spaces  to  be  S,  then  it  can  be  shown  that 
the  effective  radiating  side  surfaces  of  the  coil  are  approximately  ^ 

The  ordinary  air  spaces  are  10  mm.  or  15  mm.  broad  ;  then  the 
radiating  effect  of  the  side  surfaces  can  be  safely  taken  as  being  about 
50  per  cent,  more  than  that  of  a  free  cyhnder  of  the  same  diameter 
as  the  coil  and  of  an  axial  height  of  double  the  air-space  distance. 
The  total  radiating  surface  orf  the  coil  can  then  be  represented  by  a 
cvlindrical  surface  which  has  the  same  diameter  as  the  coils,  and  is 
higher  than  the  iron  core  by  twice  the  total  breadth  of  the  air  spaces. 
This  is  made  clear  by  the  following  example.  The  above-mentioned 
transformer  has  limbs  700  mm.  long  with  coils  350  mm.  in  diameter. 
Only  half  the  limb  was  wound,  the  remainder  of  the  length  being 
occupied  by  air  spaces.  The  equivalent  cylindrical  radiating  surface 
is  7x2x^x7  decimetres  long — i.e.,  14  decimetres.  Its  surface 
w'ith  a  diameter  of  3-5  decimetres  is  167  sq.  decimetres.  The  three 
limbs  of  a  polyphase  transformer  would  lose  two-ninths  of  their 
rachating  surface  :  the  remaining  effective  surface  wt  uld  therefore 
be  390  sq.  decimetres.  If  the  temperature-fall  were  43-5"X'..  1.135 
watts  would  be  lost  through  radiation.  It  is  noteworthy  that  the 
air  spaces  oamiot  contribute  largely  to  the  radiating  effect,  unless 
their  breadth  is  great  in  comparison  to  the  diameter  of  the  coils, 
when  the  above  approximation  no  longer  holds. 

If  we  consider  ventilation  by  foi-ced  draught,  it  depends  on  the 
length  of  time  during  which  the  current  is  in  contact  with  the  coils. 
The  axial  height  of  the  coil  is  of  importance  in  the  upright  type. 
Lorenz  has  showni  that  the  heat  is  removed  at  a  rate  which  varies 
directly  with  the  l-25th  power  of  the  external  temperature-fall,  and 
inversely  as  the  fourth  root  of  the  height  of  the  cylindrical  surface. 
The  temperature-fall  is  usually  between  40''C.  and  50"\'.,  and  the 
heat-removal  can  be  considered  to  proceed  at  a  rate  that  varies 
directly  with  this  figure,  for  the  sake  of  simplicity.  Taking  this 
value  as  A,  the  author  finds  that  the  heat  removed  is 

6-3  X 10-'  X  .1  X  \Jh  watts, 
where  h  is  the  height  of  the  surf.nce.  With  the  upright  limb,  there 
are  only  small  values  of  h,  say,  about  30  mm.  The  following  in- 
stance is  given.  Th?  coils  of  a  transformer  cover  only  half  the  iron 
limb.  If  there  are  three  limbs,  the  external  cylindrical  surface, 
which  is  available  for  heat  radiation,  amounts  to  115  sq.  decimetres, 
if  the  constants  are  as  above  stated.  In  point  of  fact,  the  active 
surface  is  somewhat  greater  than  this,  because  the  air  cun-ent  eddies 
through  the  air  spaces  between  the  coils  to  some  small  extent,  but 
the  cautious  designer  will  do  well  to  neglect  this.  The  mean  height 
of  the  coil  may  be  taken  as  0-3  decimetre.  Tiie  heat  that  is  removed 
will  therefore  be  •'    , 

-r-r=  X  —  X43-0 X 115  watts=425  watts. 
VO-3^  100 

Including,  therefore,  the  1,135  watts,  which  was  foimd  previously 
to  be  removed,  we  get  a  total  of  1,560  watts.  This  figure  corre- 
sponds very  well  with  the  figui-os  given  uiuUr  test. 

This  example  introduces  another  question  which  has  been  treated 
by  Hmidt,  but  it  is  not  capable  of  being  solved  in  the  offhand  way  ho 
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adopts.  Thp  iHiint  is  whotlicr  it  is  not  Ijottci-  to  arrangp  the  limbs 
horizontally  instead  of  vertically,  and  to  use  the  air  spaces  between 
the  coils  not  only  for  radiation,  but  also  Tor  conduction.  If  the  axis 
of  the  coil  is  horizontal,  the  surface  ava'lable  for  conducting  the  heat 
is  certainly  greater,  while  the  radiating  surface  naturally  remains  as 
before.  But  the  active  effect  of  the  air  on  the  coH  is  not  so  great, 
because  the  cool'ng  air  remans  longer  in  contact  with  the  heated 
surface.  If  we  consider  the  external  cylindrical  surface  of  the  coils, 
we  tind  that  h  is  now  half  the  circumference  of  the  co  1.  whereas  pre- 
viously it  was  only  equal  to  the  axial  height,  it  may  therefore  well 
be  20  or  HO  times  as  great  as  before.  The  active  etiecl  may  therefore 
be  halved  at  least,  but  it  is  suggested  that  the  effect  of  the  air  spac^es 
will  outweigh  this,  if  they  are  sufficiently  large  to  allow  th.e  passage 
of  a  proper  current  of  air.  The  author  investigates  the  matter 
mathematically.  He  assumes  that  the  diameter  of  the  core  is  half 
that  of  the  coil,  and  that  the  length  of  the  path  travelled  by  the  air 
is  20  per  cent,  greater  than  the  diameter  of  the  co.-l.  which  is  taken  as 
D.     Tlien  he  shows  that  the  active  surface  of  a  coil  is 

i  IP{2-Sh  +  l-UD) 

for  horizontal  limbs,  and  Dk  \  li^  for  vertical  limbs. 

The  arrangement  with  a  horizontal  axis  is  evidently  much  the 
better  for  all  likely  values  of  I)  ;  for  ordinary  values  it  may  well  be 
twice  as  effective  as  the  vertical  system.  Still  it  is  necessary  that 
theoriginal  hypothesis  should  hold  good, according  towhich  the  air 


spaces  between  the  coils  must  be  sufliciciitly  larse  to  allow  the  ])ass- 
age  of  a  proper  current  of  air.  The  smaller  the  air  space  is  the  less 
will  be  the  speed  of  the  air  current.  I^et  ns  take  this  speed  as  5 
decimetres  per  second,  and  the  surface  temperature-fall  as  45°C.  The 
airspace  must  then  be  at  least  l-fl  mm.  for  each  watt  that  is  radiated 
from  a  square  decimetre  in  a  second.  But  this  value  must  in  prac- 
tice be  considerably  exceeded,  in  order  that  the  air  current  shall  not 
be  too  much  choked.  Experience  shows  that  air  passages  smaller 
than  10  mm.  are  not  effe(^ti\c.  With  large  transfoniiers  tlii-n'  is  no 
difficulty  about  this,  b\it  with  smaller  sizes  the  advantage  of  the 
horizontal  over  the  vertical  arrangement  tends  to  disappear.  Just  as 
it  was  with  the  radiation  of  heat,  so  it  is  with  the  conduction  of  heat 
as  soon  as  a  second  limb  is  added  to  the  first  ;  with  the  conduction  of 
heat,  there  is  a  great  difference  between  the  horizontal  and  vertical 
j)lans.  If  we  consider  a  plan  in  which  the  limbs  are  placed  above 
one  another,  it  is  evident  that  as  the  air  ascends,  it  becomes  hotter, 
and  therefore  acts  less  efficiently  in  abstracting  the  heat  from  the 
upper  limbs.  On  the  vertical  plan,  this  is  not  so  much  the  case,  and 
the  effect  of  the  one  limb  on  the  others  is  not  so  marked.  Therefore, 
it  is  to  be  exjjected  that  the  advantage  of  the  horizontal  plan  from 
this  point  of  view  will  be  less.  The  plan,  however,  of  putting  the 
limbs  horizontal  and  in  one  plane  has  distinct  advantages,  antl  has 
been  successfully  tested  in  pi'actice.  From  this  it  is  evident  that 
many  things  must  be  considered  before  arriving  at  a  decision  in  any 
particular  case. 


Large    Electric    Steel    Melting    Furnaces.* 


By    VICTOR    STOBIE. 


Large  electric  arc  steel-melting  furnaces  .are  preferable  for  ingot 
making,  but  smaller  furnaces  have  a  very  large  field  in  foundry 
work.  Obser\-ations  will  be  confined  mainlj-  to  large  plant  and  to 
some  interesting  phenomena  on  all  furnaces. 

Wiring  Diagrams  and  Shapes  of  Furnaces. 

The  wiring  diagrams  (Figs.  1,  2  and  3)  give  the  best  connections 
for  three  sizes  of  furnaces.  Fig.  1  is  for  furnaces  up  to^G^tons 
capacity,  two-phase  current,  each  phase  maintained  entirely  separate 


Above  24  tons  :    Octagonal  with  lengthened  back  and  front  walls. 

Stationary  furnaces  should  always  be  rectangular. 

The  above  shapes  ensure  the  most  convenient  position  for  the 
electrodes  in  the  furnace  and  help  to  keep  the  furnace  walls  at  the 
average  greatest  distance  from  the  electrodes,  which  should  not  be 
opiwsite  to  doors,  in  order  to  avoid  the  breaking  of  electrodes  when 
material  is  thrown  into  the  furnaces. 

Arc  Phenomena. 

The  arc  phenomena  m  a  steel-melting  electric  furnace  are  im- 
portant and  interesting.  The  arc  proper  jumps  between  the  bath 
and  whichever  portion  of  the  electrode  is  nearest.  As  this  point  is 
always  changing,  the  arc  travels  irregularly  round  and  under  the 
lower  extremity  of  the  electrode.  A  flame  of  carbonaceous  gas.  in 
large  furnaces  as  much  as  2  ft.  long,  travels  over  the  bath  from  each 
electrode.  This  is  quite  the  hottest  flame  in  commercial  u.se  and- 
in  some  designs  of  furances,  causes  excessively  quick  burning  away 
of  the  roof  and  door  arches.  It  will  rapidly  flux  the  banks  of  the 
furnace  if  allowed  to  impuigc  thereon.  Some  control  can  be  ob- 
tained over  the  direction  of  the  flame  by  alterations  m  the  direction 
of  rotation  of  the  magnetic  field  of  the  supply  oirrents.  Experi- 
ments on  the  blowing  of  the  arc  flames  in  furnaces  by  strong  external 
continuous  magnetic  fields  wore  also  made. 


from  the  other,  with  one  end  of  ea<-h  jihase  connected  to  separate 
electrodes  above  the  bath,  and  the  other  end  of  each  phase  connected 
to  separate  electrodes  embedded  in  the  hearth  of  the  furnace  at 
opposite  ends  of  the  furnace  to  their  relative  top  electrodes.>>This 
arrangement  gives  the  requisite  bottom  heating  for  small  furnaces 
and  leads  to  crossing  of  the  (nirrents  in  the  direction  of  flow  through 
the  bath.  Fig.  2  is  for  fumac'cs  from  (i  tons  up  to  24  tons  capacity, 
two-phase  current,  ea<-h  phase  maintained  entirely  sejiarate  from 
the  other,  with  each  end  of  each  phase  terminating  in  an  electrode 
above  the  bath.  Bottom  electrodes,  whilst  essential  in  small 
furnaces,  are  undesirabh-  in  large  furnaces.  Kig.  3  is  for  furnaces 
above  24  tons  capacity,  three-phase  current,  eaoh  phase  main- 
tained entirely  separate  from  the  others,  with  each  end  of  each  phase 
terminating  in  an  electrode  above  the  bath. 

The  most  favourable  shapes  for  tilting  electric  furnaces  would 
appear  to  be  : — • 

Up  to  6  tons  :   Rectangular  in  plan  and  in  elevation  with  a  cur\xd 
bottom. 
"   From  7  to  24  tons  :  Octagonal  in  plan. 

*  Abstract  of  Paper  read  before  the.Institution^of  Electrical  Engineers. 


In  some  tyjjes  of  electric  furnaces  arc;s  are  maintained  lictuix-n 
adjacent  electrodes  and  not  between  electrodes  and  bath.  'J"he 
]jroperty  of  inter-repulsion  of  arc  flames  is  utilised  to  fan  the  flames 
over  the  material  to  be  melted,  whilst  much  of  the  heat  energy  in 
the  circuit,  viz.,  that  in  the  arcs  proper,  travels  only  between  the 
electrodes.    This  leads  to  a  high  current  consumption  per  ton  of 
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steel  in  such  furnaces.  It  was  once  believed  that  the  great  heat 
(circa  3,600°C.)  of  the  arcs  in  an  electric  furnace  would  have  a  detri- 
mental effect  on  the  steel.  More  recent  experience  teaches  us  that, 
so  long  as  a  steel  is  thoroughly  deoxidised  before  casting,  only  the 
temperature  of  casting  is  of  moment. 

Tkansforjiers. 

One  might,  with  reason,  say  that  the  heart  of  the  electrical  eqimp- 
ment  of  an  electric  furnace  installation  L<;  the  transforming  apparatus. 
The  stresses  which  the  transformers  have  to  resist  are  exceedmgly 
heavy.  The  plant  has  to  withstand  occasional  short -circuitmg 
through  the  fumaee  and  even  the  equivalent  of  almost  a  dead  short- 
ciix!uit.  It  has  to  allow  frequent  breaking  of  the  circuits  under  heavy 
overload  and,  possibly,  of  occasional  switching  direct  on  to  overload. 

The  requirements  in  the  design  of  the  transformers  are  : — 

1.  That  the  current  density  of  both  the  low-tension  and  extra- 
high-tension  wmdings  shall  be  low  enough  to  prevent  the  inevitable 
overloads  from  unduly  heatmg  up  and  deterioratmg  the  insulation. 

2.  The  veutilatmg  channels  m  the  wmdings  must  be  specially  well 
considered  so  as  to  provide  low  resistance  paths  for  the  coolmg  oil 
mthout  excessive  magnetic  leakage. 

3.  That  windmgs  shall  be  braced  on  all  sides. 

■I.  The  low-tension  windings  shall  be  taped  with  such  material  as 
empire  tape,  m  addition  to  press-spalm  or  similar  stiff  insulation. 

5.  All  clamps,  no  matter  how  small  they  may  be,  should  be 
anchored  to  the  transformer  framework. 

6.  The  whole  of  the  apparatus  must  be  as  unyielding  to  mag- 
netic stresses  as  mechanical  skill  can  make  it. 

7.  As  much  as  possible  of  the  total  reactance  required  m  the  whole 
of  the  furnace  installation  should  be  incorporated  in  the  trans- 
formers. 


voltage  between  one  electrode  and  the  furnace  charge,  is  main- 
tained on  the  electrode  it  controls.  The  result  is  that  the  potential- 
regvilating  motor  will  keep  its  electrode  at  the  same  distance  from 
the  molten  steel  as  the  current-regulating  motor  keeps  the  other 
electrode,  as  at  that  distance  the  current  will  be  normal  and  the 
voltage  balanced.  On  some  electric  furnaces  balancing  of  two  arcs 
m  series  is  automatically  controlled  in  a  different  manner. 

Power  Factor. 

The  power  factor  of  alternating  arcs  varies  from  almost  unity  to 
lower  than  0-7  in  the  case  of  arcs  between  cold  hard  metals.  As  is 
known,  the  apparent  resistance  of  an  arc  varies  with  the  current 
passing  through  it,  being  high  for  a  low  current.  The  voltage  wave 
consequently  is  distorted  and  forms  a  sharp  peak  at  the  commence- 
ment and  end  of  each  half  cycle,  with  a  strongly  marked  depression 
between.  Tlie  current  wave  approximately  retains  its  sine  shape, 
and  a  laggmg  power  factor  results  without  any  phase  displacement. 

The  circuit  reactances  are  divided  between  the  transformers  and 
the  leads.  Due  to  the  large  sizes  of  coiiductors  used,  and  to  the 
large  area  enclosed  by  the  circuits,  reactance  in  furnace  work  has 
a  tendency  to  be  high.  At  the  same  time,  very  low  reactance  would 
be  midesirable  on  large  power  systems  in  view  of  the  frequent  short- 
circuits  through  the  furnace.  The  total  impedance  on  short- 
circmtmg  through  a  cold  charge  will  usually  be  high  enough  to  reduce 
all  shocks  to  reasonable  limits.  If,  however,  a  short-circuit  takes 
place  through  a  molten  steel  bath,  the  impedance  will  be  relatively 
low  on  account  of  th?  good  conductivity  of  the  bath,  unless  a  reason- 
able amount  of  reactance  is  incorporated  in  the  circuits.  Such 
short-circuits  are,  fortunately,  very  rare  in  well-designed  furnaces. 
The  total  impedance  at  the  moment  of  starting  a  large  furnace  with 
poor  scrap  sometimes  reaches  over  90  per  cent.     With  average  scrap 


/////////////////''/////////////. 


As  a  result  of  obsen-ations  of  the  breakdown  of  some  furnace 
transformere,  the  bracing  of  all  sides  of  the  wmdmgs  of  transformers 
was  specified  by  the  author  m  1917.  The  design  has  now  been 
standardised  also  for  large  power  transfonners. 

It  is  usual  to  have  several  tappings  brought  out  from  the  high- 
tension  windmgs  of  furnace  transformers,  as  ths  voltage  required 
on  a  furnace  during  melting  is  higher  than  when  finishing  a  heat. 
Such  tappmgs  should  be  brought  away  from  the  central  portions  of 
the  winding,  the  complete  high-tension  winding  bemg  divided  into 
two  at  the  mid-pomt  and  the  tappings  bridged  across  the  mid-point 
to  cut  out  equal  portions  of  each  half  of  the  winduigs  when  required. 
The  insulation  of  the  end  turns  of  the  high-tension  windings  can 
then  be  suitably  reinforced  to  withstand  any  abnormal  voltage 
stress  on  switchmg  in  the  transfonners.  Useful  results  have  been 
obtained  by  limiting  the  current  density  in  transformer  wuidings 
to  1,2.50  amperes  per  sq.  inch,  the  induction  in  the  iron  to  about 
12,000  C.G.S  lines,  and  the  temperature  rise  on  continuous  full-load 
to  45°C.,  measured  by  the  increase  in  resistance.  An  over-potential 
trst  at  this  double  voltage  is  made  on  the  high-tension  side.  Low- 
tension  windings  of  large  furnace  transformers  should  be  tested  at  a 
potential  several  times  greater  than  normal. 

Automatic  Electrode  Regulators. 
The  desiderata  in  automatic  regulation  mechanism  include 
sensitiveness  without  fragility,  and  simple  settuig  to  limits.  If  the 
furnace  circuits  contain  two  arcs  m  series,  the  energy  in  each  such 
two  arcs  shotild  be  balanced,  whatever  current  is  tiowuig.  This  is 
accomplished  ui  Stobie  electric  furnaces  by  operating  one  electrode 
motor  by  an  automatic  current  controller  and  the  other  by  an 
automatic  potential  controller.  The  current  controller  is  adjusted 
to  give  the  limits  of  current  required  and  will  keejj  its  electrode  at 
any  position  at  which  such  desired  current  will  How.  The  potential 
controller  is  adjusted  so  that  half  the  phase  voltage,  i.e..,  the  nomial 


it  ranges  between  40  and  60;psr  cent.     When  melting^annour  scrap 
or  other  clean  heavy  material  it  little  exceeds  the  reactance. 
A  15-ton  Stobie  furnace  gives  the  following  power  factors  : — 

On  meltmg 0-8-1 

When  charge  is  half  melted    0-8.5 

When  charge  is  almost  melted    0-87 

When  charge  is  melted    0-93 

It  can  be  safely  stated  that  large  furnaces  such  as  the  10-ton, 
15-ton,  and  20-tou  Stobie  fumaces__give  an  average  power  factor  of 
fully  0-88  over  all  units  consumed. jj-i 

The  author  has  heard  it  stated  at  various  times  that  one  or  other 
particular  design  of  furnace  can  be  worked  safely  at  almost  unity 
power  factor.  Sooner  or  later  one  hears  of  the  collapse  of  some  part 
of  such  gear,  due  almost  certainly  to  serious  current  surges.  Con- 
siderable experience  m  the  designuig  and  operating  of  electric 
furnaces  teaches  one  to  aim  for  safety  before  unnecessarily  high 
electrical  perfonnance.  The  author  aims  at  installuig  plant  in  such 
a  manner  that  on  dead  short -cireiiit  the  power  factor  is  momentarily 
reduced  to  0-4  or  even  0-3.  This  need  not  mitigate  agamst  the 
excellent  normal  power  factors  already  mentioned. 

Electrode  Considerations. 
The  presence  of  electrodes  m  electric  arc  furnaces  is,  for  the  user 
and  designer,  an  mifortunate  necessity.  The  desirable  character- 
istics of  an  electrode  arc  :  low  resistivity,  relative  incombustibility 
and  cheapness.  Ko  material  combuies  these  qualities.  The  nearest 
approach  is  found  in  carbon,  and  one  has  the  choice  between  amor- 
phous and  graphitic  carbon,  electrodes.  The  resistivity  of  the 
amorphous  variety  is,  roughly,  four  times  that  of  the  graphitic. 
This  enables  grapliitic  electrodes  to^be  made  of  smaller  diameter 
than  amoi-jihous  ones  for  equal  current-cariymg  capacity.  The 
following  table  gives  the  -omparativc  data  of  both  types  of  elec- 
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trodes,  including  the  diameter  of  electrode  sufficient  to  cany,  in 
practice,  10,000  amperes  safely  : — 


Amorphous  electrode 
Graphite  electrode 


Specific  Lowest  Diameter 

resistance  temperature    |        to  carry 

per  cm.  cube,     of  combustion,  i  10,000  araps. 


000332  ohm. 
000114  ohm. 


513°C. 
624''C. 


12  in. 
20  in. 


A  very  important  point,  almost  invariably  overlooked  by  de- 
signers and  users  of  electric  furnaces,  is  "  skin  effect."  Early  users 
of  graphitic  electrodes  obtained  their  experience  on  non-ferrous 
furnaces  using  direct  current.  When  th^  electrodes  were  introduced 
into  steel-melt mg  furnaces,  all  supplied  with  altematmg  current, 
the  electrodes  became  much  too  hot  at  current  densities  far  below 
the  maker's  recommendations  ;  the  average  current  density  m  the 
mam  current-carrj-ing  area  of  an  electrode  being  roughly  twice  the 
average  current  density  of  the  whole  area,  due  to  skiii  effect. 

The  main  consuraiition  of  the  electrodes  in  ordinarj'  electric  steel 
furnaces  docs  not  take  place  at  the  arcing  end  of  the  electrodes,  but 
results  from  the  surface  burning  of  the  carbon  all  over  those  parts  of 
the  electrodes  which  are  mside  the  melting  chamber  and  up  to  a 
point  about  15  in.  above  the  roof.  Fully  75  per  cent,  of  the  heavy 
expenditure  on  electrodes  is  wasted  through  this  defect.  Various 
attempts  to  prevent  this  costly  waste  of  electrodes  have  been  pre- 
viously made,  such  as  (1)  enveloping  the  carbons  with  asbestos  paste 
held  in  jwsition  by  vrire  netting ;  (2)  coatuig  the  electrodes  with 
non-burnmg  paints  ;  (.3)  encirclmg  the  electrodes  with  steel  collars 
held  together  by  hinges  or  springs  ;  (4)  surrounding  the  electrodes 
with  water-cooled  cylinders  extending  well  mside  the  furnace.     All 
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such  ^methods  have]^met  with  failure.  Asbestos  jjcrishes:  quickly 
inside  the  melting  chamber  and  Ls  expensive  ;  non-burning  coatings 
all  expand  and  fall  away  from  the  non-sxpanding  carbon  electrode  ; 
collars  do  not  protect  red-hot  electrodes  from  the  air  above  the  roof, 
are  not  efficient  in  keeping  back  the  Hames,^have  a  very  short  life 
and  aro  expensive  in  upkeep  ;  internal  jackets  are  wasteful  of  heat 
and  are  dangerous  and  inelIeoti\c  hiside  the  furnace. 

It  is  tht)  :_';it  by  some  people  that  there  is  ^always^a^Jreducing 
atmosphere  mside  electric  funuvces.  This  is  an  utterly  mistaken 
notion.  The  cause  of  the  oxidising  atmosphere  inside  the  older 
electric  furnaces  is  the  crude  method  of  feeding  the  electrodes  into 
the  melting  chamber,  i.e.,  by  leaving^in  the  roof  a  number  of  plaui 
holes  equal  to  the  number  of  electrodes  which  have  to  be  continu- 
ously fed  into  the  furnace  ;  the  bricks  forming  such  holes  supjjort 
annular  water-jackets  which  lit,  with  a  small  clearance,  now  elec- 
trodes. The  heated  gases  inside  the  furnace  contuiuously  jjass  up 
those  clearances  between  the  roof  and  the  electrodes.  As  a  result 
the  clearance  rapidly  increased  by  the  llames  burning  away  the 
electrodes  to  a  tajxsred  point,  the  heat  value  of  the  gases  and  flames 
which  are  constantly  pouring  out  of  the  furnace  through  the  elec- 
trode holes  is  wasted ;  the  duration  of  a  charge  is  lengthened  in 
pro£Kirtion  to  the  heat  lost  through  the  roof  holes  ;  the  escaping 
tiames  cause  the  electrode  gear  and  current  conductors  over  the 
roof  to  deteriorate  rapidly  ;  and  the  undue  heating  of  the  electrode 
terminals  necessitates  their  being  water  cooled.  The  considerable 
efiect  of  all  this  on  the  cost  of  producing  the  steel,  quite  apart  from 
some  loss  of  control  therefrom  over  the  operations  of  the  furnace, 
will  be  readily  apparent. 


At  tirst  sight  it  may  seem  a  simple  matter  to  close  up  the  clearance 
between  the  roof  of  a  furnace  and  the  electrodes  passing  through  it  ; 
but  this  i)resents  difficulties.  The  diffioiUty  has  been  overcome  in 
a  simple  way.  At  about  2  ft.  above  the  roof  hi  most  furnaces  the 
electrodes,  even  when  raised  for  chargmg,  are  seldom  at  a  tempera- 
ture at  which  they  can  bum,  therefore,  that  is  the  only  point  at 
which  a  permanently  good  seal  can  be  made  round  tl\c  electrodes. 
if  an  electrode  is  closed  hennetically  from  the  roof  up  to  that  point, 
the  burning  away  of  the  electrode  and  the  escaping  of  the  heated 
gases  from  the  furnace  are  prevented. 

Li  practice,  a  light  metal  cylinder  a  few  inches  larger  hi  diameter 
than  the  electrode  and  about  2  ft.  m  length  is  iixed  on  the  roof 
round  each  electrode.  The  top  end  of  the  jacket  is  covered  with  a 
sealmg  plate  which  prevents  the  passage  of  the  flame,  the  electrodes 
{jassmg  through  a  neatly  fitting  hole  in  the  centre  of  such  cover. 

Fig.  4  shows  the  present-day  economiser,  which  can  be  applied  in 
telescopic  form  suitable  for  furnaces  havmg  only  a  short  electrode 
travel.     Other  advantages  of  this  simple  device  are  as  follows  : — 

1.  No  cold  air  is  drawn  into  the  furnace. 

2.  No  flames  or  highly  heated  air  burn  awaj-  the  electrodes  above 
the  roof. 

3.  A  really  reducuig  carbon-depositing  (when  desired)  atmosphere 
is  maintained  within  the  melting  chamber. 

4.  The  oxygen-free  atmosphere  of  the  furnace  prevents  the 
burning  of  the  electrodes  mside  the  furnace  except  at  the  arcing 
ends,  and,  therefore,  electrodes  remain  parallel  mstead  of  tapering. 

5.  The  electrodes  can  be  of  smaller  diameter  for  a  given  current 
supply,  thus  diminishing  electrode  costs  and  pei-mittmg  a  reduction 
in  the  size  of  the  electrode  holes  m  the  roof. 

6.  The  life  of  the  roof  is  mcreased  because  the  thick  carbonaceous 
atmosphere  inside  the  furnace  acts  as  an  opaque  curiam  through 
which  the  intense  heat  of  the  arcs  cannot  be  radiated  upwards. 

7.  The  flames  inside  the  furnace,  not  bemg  able  to  pass  out  at  the 
electrode  holes,  travel  all  over  and  among  the  charge  and  heat  this 
up  readily  and  very  economically. 

8.  The  electrode  gear  over  the  furnace  does  not  become  intensely 
hot  as  hi  older  furnaces.  Any  adjustments  can,  therefore,  be  made 
hi  comfort. 

9.  In  consequence  of  the  exclusion  of  free  air  from  the  furnace, 
and  the  absolute  control  which  this  permits  over  oxidation,  scrap 
steels  contauiing  oxidisable  elements  such  as  chromium,  tungsten, 
manganese  and  even  vanadium,  can  be  easily  melted  without  losing 
the  special  elements  from  the  bath. 

10.  The  absence  of  heat  from  the  electrode  gear  enables  the 
current  terminals  of  the  electrode  to  be  made  of  light  copper  con- 
tacts built  up  of  standard  copper  bars,  instead  of  intricate,  heavy, 
water-cooled  bronze  castings. 

11.  By  preventing  the  heavy  heat  losses  which  formerly  took 
place,  the  cost  of  manufacturmg  electric  steel  has  been  reduced 
and  the  time  requued  per  heat  diminished. 

12.  The  sealing  of  the  roof  of  furnaces  results  m  the  funiace  being 
much  cooler  for  the  furnace  men  to  operate. 

Circulation  of  Bath. 

^^Manyyears'j^observation  of  the  worldng  of  electric  steel  furnaces 
had  not  revealed  any  movements  of  the  steel  bath  except  such  as 
«(Tc  due  to  well-known  causes  ;  therefore,  it  was  decided  to  devise 
means  whereby  closer  observation  of  the  effects  of  electric  circuits 
through  molten  metal  could  be  made  than  was  possible  in  a  steel 
funiace  working  at  temperatures  up  to  1,800"C.  Mercury  pre- 
sented itself  as  a  suitable  substitute  for  a  hot  steel  bath,  as  it  resem- 
bled molten  steel  in  bemg  a  liquid  metal  and  magnetically  inert. 
The  resistivity  of  mercury  at  atmospheric  temperature  is  approxi- 
mately two-thirds  that  of  molten  steel.  Its  specific  gravity  is  twice 
that  of  molten  steel. 

(Separate  experiments  with  single,  two-phase  and  three-phase 
currents,  and  represcntmg  every  known  type  of  furnace  with  arcs 
playing  on  the  bath,  were  made. 

The  size  of  the  bath,  the  quantity  of  mereury,  and  the  current 
llowuig  were,  proportioned  to  represent  average  jiractice,  but  on  a 
reduced  scale.  Two  voltages  were  separately  used  for  each  system 
of  connections ;  one  low  enough  to  enable  the  full  current  to  be 
passed  through  the  bath  without  arcs,  and  a  higher  one  to  pass  the 
current  through  arcs  above  the  bath  as  ui  normal  steel  melting. 

The  research  conclusively  proved  that  no  cireulatory  or  other 
stirruig  movement  of  the  bath  results  from  tho  electrode  circuits  in 
an  electric  arc  furnace.  The  more  or  less  complete  diilusion  of 
added  elements  which  takes  place  hi  a  bath  of  molten  steel  is  a  metal- 
lurgical phenomenon  that  occurs  hi  all  steel-molthig  furnaces, 
\vhether  electric  or  other,  and  does  not  depend  upon  magnetic  or 
convection  currents. 
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Gas  Engineers  on  Electricity  Supply. 


At  tlie  annual  conference  of  the  British  Commercial  Gas  Asso- 
ciation, held  in  London  on  October  28th  and  29th,  under  the  presi- 
dency of  the  Right  Hon.  Lord  Moulton,  F.R.S.,  reference  was  made 
by  several  of  the  speakers  to  questions  of  interest  to  electrical 
engineers. 

Lord  MorLTON,  in  his  opening  address,  said'this  country's  greatest 
need  at  the  moment  was  to  get  back  to  a  state  of  steady  production. 
The  jirescnt  was  not  the  time  for  exaggerated  schemes  of  a  higher  de- 
vclci]iment ;  but  we  were  threatened  with  huge  schemes  for  the  develop- 
ment cif  electricity  on  lines  that  were  utterly  strange  to  us,  and  with 
monnpulistic  features  which  had  never  commended  themselves  to  the 
English  people.  The  development  of  electricity  delighted  him,  but  in 
all  these  schemes  the  eyes  of  the  would-be  reformers  were  fixed  on  some 
hoped-for  result,  without  study  of  what  could  be  done  with  capital 
already  invested,  with  skill  already  obtained  and  with  no  delay.  They 
were  nut  justified  in  treating  electricity  hostilely  in  any  way.  It  had  put 
a  standard  before  them  in  the  way  of  distribution  of  motive  power  and 
of  light  which  it  would  take  all  the  energies  of  those  in  the  gas  industry 
to  equal.  But  they  had  to  make  the  public  realise  that  they  possessed 
un  rivalled  power  of  distributing  heat  so  that  it  could  be  used  economicallj' 
fordomestic  purposes.  It  wasnecessary  to  conserve  the  coal  supply,  and 
electricity  could  not  be  looked  to  as  a  solution  of  that  difficulty  ;  but  the 
use  of  gas  in  all  its  forms  was  the  most  potent  weapon  at  their  command. 
For  mechanical  traction,  too.  there  was  a  practically  limitless  supply  of 
that  which,  unless  the  price  of  petrol  fell,  could  give  effectively  the  same 
power — namely,  gas — and  unless  the  price  of  petrol  kept  low  the  motor 
omnibus  would  have  to  come  to  the  gas  industry  for  the  solution  of 
mechanical  transjiort.  Coke  was  also  coming  into  its  kingdom.  The 
public  were  realising  that  it  was  only  ignorance  of  the  proper  way  of 
bringing  out  its  qualities  and  using  its  full  efficiency  that  made  it  a  kind 
of  Cinderella  among  fuels.  The  industry  was  subject  to  profit  restric- 
tions which  at  the  time  were  wise  but  had  now  become  completely  out 
of  date,  and  cried  out  for  revision  as  a  matter  of  justice. 

Sir  UuGALD  Cleek,  F.R.S.,  in  a  Paper  on  "  Coal  Conservation,"  said 
the  gas  industry  was  responsible  for  dealing  with,  but  not  consuming, 
about  20  million  tons  of  coal  per  annum,  having  an  average  estimated 
calorific  value  of  13,000  British  thermal  units  per  pound.  The  electrical 
industry  consumed  about  6J  million  tons  per  annum,  if  calculated  on 
the  same  basis  of  thermal  value.  In  the  case  of  electricity,  this  coal  was 
entirely  consumed,  and  the  onlj'  product  was  electrical  energ}'.  In  the 
case  of  the  20  million  tons  carbonised  by  the  gas  industrj',  there  were 
three  main  products — coal  gas,  coke  and  tar,  and  a  multitude  of  by- 
products, including  light  inflammable  oil  for  motor  cars,  sulphate  of 
ammonia  for  fertilising,  and  many  other  substances.  The  domestic 
consumption  in  our  households  was  nearly  40  million  tons,  so  that 
domestic  use,  gas  and  electricity  generation  accounted  for  over  66  million 
tons  of  coal  per  annum.  It  was  vital  to  economise  to  the  utmost,  and 
one  way  hi  which  this  could  be  done  was  to  deal  with  the  heat  losses 
involved  in  the  different  ojierations  ;  but  another  was  to  reduce  the 
amount  of  coal  required  for  motive  power  by  utilising  our  water-power 
resources  in  the  Scottish  Highlands,  in  Wales  and  in  Ireland.  These 
resources  amoimted  to  about  one-third  of  the  total  motive  power 
of  the  United  Kingdom,  and  if  this  could  be  substituted  for  steam  we 
should  obviously  save  26  million  tons  of  coal  per  annum.  It  had  been 
asserted  that  the  energy  of  coal  could  be  best  distributed  by  the  produc- 
tion of  electric  current  from  it,  and,  inferentially,  that  this  was  better 
than  the  present  method  of  obtaining  heat  from  coal  gas  ;  but,  if  thermal 
efficiencies  were  considered  this  could  be  shown  not  to  be  the  case. 
Indeed,  the  probable  value  of  the  ratio  of  thermal  efficiencies  from 
heating  or  cooking  ajjparatus  to  gas  works  or  electricity  generating 
station,  was  about  four — i.e.,  electric  heat  supply,  if  substituted  for  gas 
heat  supply,  would  necessitate  the  consum2)tion  of  43'6  million  tons, 
compared  with  the  10-6  million  tons  now  consumed  by  gas.  Gas  also 
gave  higher  thermal  efficiencies  for  motive  power,  the  efficiency  of  the 
gas  power  production  and  distribution  being  over  1-6  times  that  of 
electricity.  With  lighting,  the  two  systems  were  in  somewhat  keener 
competition.  The  efficiency  of  the  apparatus  of  light  production  varied 
Considerably  ;  but,  comparing  the  inverted  incandescent  mantle  at 
ordinary  gas  pressure  with  the  1  watt  electric  lamp,  the  former  required 
the  useof  47  B.Th.U.  at  the  gas  works  for  each  candle-power  obtained 
by  the  consumer,  while  the  latter  required  the  use  at  the  generating 
station  of  54  B.Th.U.  Accordingly,  if  all  the  electric  lamps  were  of  this 
type,  electricity  would  require  a  greater  heat  consumption  than  gas,  while 
if  the  half  watt  lamp  were  used  electricity  would  be  more  economical 
than  gas. 

Dr.  S.  RiDEAL  read  a  Paper  on  the  "  Results  of  an  Enquiry  into  the 
Alleged  Hygienic  Superiority  of  Electric  over  Gas  Light." 

He  gave  an  account  of  some  experiments  made  in  a  room  more  nearly 
air  tight  than  any  ordinary  living  room  is  likely  to  be,  while  special 
precautions  were  taken  to  prevent  the  ingress  of  further  air,  that  the 
transformed  composition  of  the  air  under  gas  illumination  showed  no 
marked  difference  from  that  under  electricity,  and  the  condition  of 
the  room  as  regards  heat  was  practically  the  same  imder  both  illuminants. 
With  natural  ventilation,  also,  the  proportion  of  carbonic  acid  in  the 
air  was  practically  identical  for  both  illuminants.  Fifteen  men  have 
been  subjected  on  more  than  50  occasions  to  some  6,000  tests  of  the  kind 
best  calculated  to  detect  any  such  falling  off  in  condition  as  might  be 
expected  to  take  ])lace  imder  either  mode  of  illumination,  and  the  results 
of  these  tests  with  few  exceptions  fail  to  disclose  any  measurable  dif- 


ference between  one  mode  of  lighting  and  the  other.  Not  only  so,  but 
in  no  case  do  they  show  any  deviation  from  any  normal  conditions.  The 
conditions  which  the  physiological  tests  disclosed  were  in  all  cases 
entirely  satisfactorj'.  The  differences  found  between  the  two  lights 
were  so  .small  as  to  be  absolutely  devoid  of  any  hygienic  significance  ; 
they  were,  in  fact,  much  less  than  those  that  are  constantly  produced  in 
healthy  subjects  by  slight  changes  in  their  conditions  or  environment. 
Not  less  important  is  the  fact  that  15  men  were  confined  for  several  hours 
each  evening  in  crowded  and  scantily  ventilated  rooms  in  which  the 
products  of  gas  consumption  or  the  heat  from  electric  lighting  were 
allowed  to  accumulate  to  an  extent  which  would  hardly  be  possible  in 
any  ordinary  living  room,  that  they  were  under  continuous  medical 
observation,  and  that  in  no  case  was  there  any  adverse  influence  of  any 
kind  whatever  exerted  by  the  lights  or  their  products.  The  main  con- 
clusions may  be  summed  up  as  follows  :  (1)  Owing  to  the  better  ventila- 
tion obtained  by  gas,  the  products  of  combustion  are  not  found  in  the 
air  in  anything  lilie  the  proportion  which  might  be  expected,  the  tem- 
perature and  humidity  in  an  occupied  room  being  no  greater  than  when 
the  room  is  illuminated  with  electric  light.  (2)  Carbonic  acid  has  not 
the  injurious  effect  which  was  formerlj'  attributed  to  it,  but  considerable 
rises  in  the  temperature  and  moisture  content  of  a  room,  from  whatever 
source,  do  have  a  jirejudicial  effect  upon  the  well-being  of  the  occupants. 
Even  under  adverse  conditions  of  ventilation  puqjosely  created  for  this 
inquiry,  neither  the  temperature  nor  percentages  of  moisture  in  the  room 
reached  a  point  at  which  any  such  effect  could  be  detected  by  any  of  the 
recognised  physiological  tests.  (3)  It  has  been  established  that  the  pro- 
ducts— viz.,  heat,  carbonic  acid  and  moisture — so  faras  they  modify  the 
health  of  the  occupants  of  a  room,  are  derived  from  the  inmates  more 
than  from  the  illuminant,  and  that  a  room  of  moderate  size  can  be 
efficiently  lighted  by  gas  without  sensibly  affecting  the  amount  of  these 
three  factors.  (4)  Whilst,  undoubtedly,  it  is  important  toensure  adequate 
ventilation  in  domestic  rooms,  this,  with  present  methods  of  construction, 
is  better  ensured  the  smaller  the  room.  The  problem  of  securing  suffi- 
cient ventilation  in  public  rooms  of  a  larger  size  has  been  outside  the 
scope  of  this  inquirj'.  (5)  The  medical  conclusions  are  in  accord  with 
those  arriwd  at  from  the  chemical  and  physical  data,  and  also  demon- 
strate that  the  choice  between  the  two  systems  of  lighting  does  not 
depend  upon  hygienic  considerations. 

In  seconding  a  vote  of  thanks  to  Dr.  Rideal  (moved  by  Mr.  Geo.  Davis), 
Mr.  F.  W.  GooDENOUOH  said  he  had  received  a  letter  from  a  scientific 
man  urging  that  steps  should  be  taken  to  try  and  make  the  installation 
of  gas  fires  and  cookers  compulsory  in  new  houses.  He  thought  the  local 
authorities  would  find  the  working  women  would  ask  for  gas  light, 
because  of  the  extra  warmth  it  gave  compared  with  the  other  illuminant. 
There  would  be  a  greater  increase  of  cost  if  there  were  dual  systems  of 
mains — for  electricity  and  gas — on  an  estate. 

Other  .Papers  read  at  the  conference  were  :  ■  Ihe  Smoke  Nuisance 
in  Relation  to  National  Health,"  by  Dr.  C.  W.  Saleeby ;  'Ihe 
Smoke  Nuisance  :  A  Plea  for  Action,"  by  Dr.  H.  A.  Des  Voeux ; 
"  Scientific  Heating  in  Relation  to  National  Health,"  by  Prof. 
Leonard  Hill,  F.R.S.  ;  and  on  the  ■  Housing  Problem,"  by  Messrs. 
H.  A.  Hall  and  H.  H.  Creays. 


Midland  Po>ver  Scheme. 


Several  Midland  authoritics,including  the  Corporations  of  Nottingham, 
Leicester,  Loughborough,  Burton,  Dei-by  and  Mansfield,  and  the  Urbjin 
Councils  of  Ilkeston  and  Long  Eaton,  are  interested  in  a  scheme  for  the 
erection  of  a  sui)er-power  station.  Some  time  ago  Mr.  J.  H.  Riiier  and 
Mr.  C.  H.  Wordingham  were  instructed  to  consider  the  proposal,  and 
their  report  was  recently  presented.  We  learn  from  a  sjieech  of  Mr. 
R.  H.  Swain,  Chairman  of  the  Nottingham  Electricity  Committee, 
that  the  report  recommends  the  erection  of  a  new  generatmg  station 
on  the  banks  of  the  Trent,  to  supply  an  area  of  2,000  square  miles,  50 
mUes  from  north  to  south,  and  40  miles  from  east  to  west.  The  area 
includes  ijarts  of  Nottinghamshire,  Derbyshire,  Staffs,  and  Leicester- 
shu-e.  The  first  section  of  the  station  would  cost  £5,20O,0tK),  but  supply 
authorities  from  Chesterfield  to  Leicester,  on  the  one  hand,  and  Burton- 
on-Trent  to  Newark  on  the  other,  would  co-operate  and  bear  a  proportion 
of  the  cost. 

Mr.  Swain  also  stated  that  the  whole  scheme  was  estimated  to  require 
£14,000.000  to  carry  through,  but  it  meant  much  cheapi'r  power,  and 
would  result  in  a  saving  of  £40,000  jier  annum  to  the  Nottingham  Tram- 
way Conmiittee  alone.  They  were  desirous  of  gettmg  the  first  section 
erected  as  soon  as  possible.  At  the  station,  which  would  occupy  at 
least  100  acres  of  land,  then- wei-e  many  advantages — an  ample  sujjply 
of  condensmg  water,  facilities  for  bringing  coal  by  water  and  rail,  for 
the  disposal  of  ashes  and  coal  storaaer  and,  what  was  very  important 
in  future,  a  carbonisation  plant.  The  capacity  of  the  station  would 
be  200.000  kw,  and  it  would  n^quiiv  .^^O.OtX)  tons  of  coal  jht  annum 
{or  1,500  tons  daily)  and  14.0tR».0IKI  i;all.  ns  of  river  water  per  hour. 
There  were  three  schemes  before  the  Guvcrnment — the  one  he  had  out- 
lined, the  coalowners',  and  the  Government  scheme,  Lut  he  maintained 
that  their  own  was  the  best. 

The  scheme  outlmed  above  is  at  present  imder  consideration  by  the 
engineers  and  representatives  of  the  various  authorities  concerned,  but 
progress  cannot  be  made  until  the  Electricity  Supply  Bill  Wcomes  law, 
when  no  doubt  the  schemes  will  be  submitted  to  ihe  Governnu-nt  De- 
partment concerned  and  to  the  authorities  winch  will  be  set  up  for 
dealing  with  electricity  supply  generally. 
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Positive  V.  Negative 
Propaganda. 

A  conference  of  electrical  engineers  at  which  the  presi- 
dential address  and  a  large  proportion  of  the  Papers  read 
were  de\'oted  to  a  discussion  of  the  advantages  of  a  rival 
form  of  ilUuninant.  though,  perhaps,  not  altogether  un- 
ainusing  or  profitless,  would,  we  think,  be  something  of  a 
novelty.  Yet  this  is  what  happened  at  the  Annual  Con- 
ference of  the  British  Commercial  Gas  Association  held  in 
Ijondon  last  week,  under  the  presideiic\-  of  Lord  Moulton. 
Supposing  for  the  moment  that  we  were  as  much  interested 
in  the  progress  of  the  gas  industry  as  in  the  development 
of  electricity  supply,  we  should,  having  considered  the 
general  tendencies  of  the  Papers  read  and  of  the  remarks 
made  by  the  various  speakers,  have  been  a  little  fearful 
whether  all  was  quite  as  well  as  it  might  be  with  the  object 
we  had  at  heart. 

Now,  we  are  to  a  certain  e.xtent  interested  in  the  gas 
industry,  and  we  cannot  help  feeling  that  things  have 
changed.  It  is  not  so  many  years  ago  that  propaganda 
recommending  the  emplovnient  of  gas  for  lighting,  heating 
and  industrial  purposes  was  coloured  with  a  superabundant 
optimism  which  was  refreshing  even  to  those  who  did  not 
share  it.  It  was  pleasant  to  think  that  here  was  one  form 
of  enterpri.se  that  felt  with  them  at  least  all  was  for  the  best 
in  the  best  of  best  possible  worlds,  and  that  even  the  pre- 
sence of  rivals,  in  their  view  unsuccessful,  was  but 
another  drop  in  their  overflowing  cup  of  succe.ss. 

But  now  the  song,  though  perhaps  not  less  optimistic  so 
far  as  the  libretto  is  concerned,  is  being  sung  to  another  tune. 
To  mi.x  the  metaphor,  something  like  an  olive  branch  is 
being  held  out  to  the  electrical  industry.  We .  are  being 
assured  that  no  hostility  is  felt  for  us,  and  that  in  our  place, 
and  strictly  in  our  place,  wc  are  doing  well.  Thus  Lord 
MouLTox,  though  deprecating  the  expense  involved  in  the 
huge  schemes  for  the  development  of  electricity  supply 
foreshadowed  in  the  Electricity  Supply  Bill,  and  viewing 
with  alarm  the  monopolistic  features  present  in  such 
scliemes,  assured  his  hearers  that  he  was  no  enemy  of 
electricity,  but  wished,  indeed,  to  be  consideied  its  warm 
friend,  because  of  the  power  it  gave  to  industrial  develop- 
ment by  the  distribution  of  power.  Moreover,  he  told 
his  audience  that  the  electrical  industry  had  set  a  standard 
in  the  distribution  of  energy  for  industrial  and  illuminating 
purposes  which  it  would  take  all  the  energies  of  the  gas 
industry  to  touch,  and  which  in  some  directicms  it  could 
never  hope  to  touch.  And  though  against  this  must  be 
recorded  his  conviction  that  the  real  strength  of  gas  lies  in 
the  fact  that  it  can  place  at  the  disposal  of  the  consumer 
a  far  higher  proportion  of  the  calorific  value  of  coal  than 
electricity  could  ever  hope  to  achieve,  yet  at  the  same  time 
his  clear  recognition  not  so  much  of  what  electricity  may  do 
as  of  what  it  has  done,  is  veiy  significant.  Lord  Moulton's 
complaint  that  electricity  supply  is  being  unduly  favoured 
by  the  Government  is  not  without  interest.  This  is  not 
altogether  the  view  taken  by  electrical  engineers,  many  of 
whom  would  describe  the  operation  as  interfi-rence  rather 
than  favouritism.     And  when  we  remember  what  the  elec- 


trical industry  has  suffered  from  similar  "  favours  "  from 
the  days  of  the  earliest  Electric  Lighting  Act  onwards,  we 
cannot  help  feeling  that  some  form  of  treatment  a  little 
less  like  slow  poisoning  is  now  due  to  us. 

The  same  interest  in  the  shoi-tcomings  of  electricity  for 
power  and  lighting  pui-poses  was  taken  by  Sir  Dugald 
Clerk  and  Dr.  S.  Rideal.  The  nominal  .subject  of  the 
former's  Paper  w^as  "  Coal  Consumption."  But  King 
Charles's  head  could  not  be  kept  out  of  the  argument,  and 
there  was  a  good  deal  said  about  the  enormous  waste  of  our 
natural  resources  that  was  involved  in  the  employment  of 
electricity  instead  of  gas.  Sir  Dugald  Clerk's  figures 
should  be  studied,  not  because  we  admit  them  to  be  true, 
but  because  they  will  form  a  useful  basis  of  argument  for 
electrical  propaganda.  For,  after  all,  in  dealing  with  the 
question  of  energy  supply  to  consumers,  calorific  value, 
upon  which  Sir  Dugald  bases  his  arguments,  is  not  the  only 
thing  to  be  considered.  There  are  also  such  questions  as 
ease  of  distribution,  and  even  of  mere  convenience,  to  be 
thought  of.  For  that  reason  w^e  do  not  fear  any  great  rush 
of  power  users  to  replace  their  motors  by  gas  engines,  or  by 
theatre  proprietors  to  install  the  inverted  mantle  instead  of 
the  metal  filament  lamp  for  lighting  their  stages.  Dr. 
Rideal's  Paper  is  interesting  as  an  apologia.  If  gas 
lighting,  he  says,  is  not  more  hygienic  than  electric  lighting, 
it  is  certainly  no  less  so,  and  he  gave  the  results  of  some 
experiments  he  had  made  to  prove  this  thesis.  These 
results  show,  he  contends,  that  the  difference  between  the 
tw^o  forms  of  illuminant  are  so  small  as  to  be  absolutely 
devoid  of  any  hygienic  significance,  while,  if  anj'thing,  the 
inhabitants  of  a  room  are  more  likely  to  be  poisoned  by 
their  own  products  of  combustion  than  by  those  from  gas. 
We  seem  to  have  heard  the  argument  before.  That  is  not 
that  sort  of  propaganda  which  is  going  seriously  to  brake 
the  wheel  of  electrical  progress.  Nor  is  Mr.  Goodenough's 
suggestion  that  the  installation  of  gas  cookers  and  heaters 
should  be  made  compidsorv  in  all  new  houses  likely  to 
frighten  us. 

We  have  perhaps  dealt  in  a  somewhat  flippant  spirit 
•with,  the  work  of  the  British  Commercial  Gas  Association 
as  far  as  that  work  is  reflected  in  the  Papers  read  at  their 
latest  Annual  Conference  ;  but  the  activities  of  this  Asso- 
ciation are  not  confined  to  the  reading  of  Papers,  and, 
though  we  may  be  under  the  temptation  to  sneer,  confident 
in  our  strength,  yet  it  would  be  a  mistake  to  suppose  that 
the  employment  of  electricity  will  increase  and  multiply 
automatically,  and  that  no  efforts  need  be  made  to  remove 
cau.ses  of  friction,  provide  lubrication  and  generally  to 
ensure  the  smooth  running  of  the  machine.  This  is  a  day 
of  advertisement.  A  thing,  be  it  a  patent  medicine  or  a 
motor  car.  no  longer  stands  on  its  own  merits,  unless  those 
merits  arc  brought  to  the  notice  of  the  public  in  a  form 
which  it  understands,  and,  what  is  more  important,  kept 
before  the  public  by  fresh  and  enticing  methods.  We,  as 
electrical  engineers,  know  that  for  industrial  purposes  elec- 
tricity has  pre-eminent  advantages  over  gas,  but  we  mu.st 
not  be  diffident  about  telling  people  so.  Modesty  is  an  early- 
Victorian  virtue,  as  out  of  date  as  antimacassars.  So, 
though  we  may  afford  to  smile  at  the  ingenuousness  of  our 
rival's  propaganda,  yet  we  must  resolve  to  .some  e.xtent  at 
least  to  follow  their  example,  notwithstanding  that  wc 
have  a  much  better  case.  There  has  never  been  such  a 
time  as  the  present  for  electrical  development,  and  that 
development  should  be  assisted  by  impres.sing  upon  electrical 
associations  that  have  been  formed  for  the  purpo.se  the  need 
for  a  campaign  of  positive  propaganda,  so  that  everyone 
will  know  what  we  know  about  the  advantages  of  the 
emplovnient  of  electrical  energy  for  a  number  of  purposes. 
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HoM^  the  Progress  Department  Assists. 

III. — The  Store  and  the  Purchasing  Departmentis. 


By   W.  .1.  IHSGOX. 


Ill  iimiiy  factoi'ii's,  of  the  siiuill  ;ui(l  mi'diuni  size  v;irieties, 
the  (Store  and  the  Progress  Department  are  run  in  conjunetion 
under  one  head,  but  in  the  larger  factories  tliis  is  inipracticaWe. 
In  this  case,  however,  the  closest  oo-tfperation  between  the 
two  departments  is  essential  if  the  capabilities  of  both  are  to 
be  exploited  to  their  fullest  extent. 

The  Store  is  the  supjaly  department  ot  the  factory,  and  its 
efficiency  to  a  very  great  extent  determines  the  amount  of 
success  achieved  by  the  productive  departments  ;  and  unless 
the  store  is  strongly  organised  the  attentions  bestowed  ujion 
the  machining  and  fitting  dej)artments  are  not  likely  to 
realise  exjjectations. 

The  Progress  Department  looks  ujion  the  Store  as  the  hub 
of  production,  well  knowing  that  if  this  fails  the  output  from 
each  department,  and  consequently  from  the  factory,  will 
be  adversely  affected.  It  is  necessary,  therefore,  for  the 
progress  man  to  interest  himself  in  this  direction,  not  by 
interfering  with  the  internal  afl'airs  of  the  Store,  but  by  ex- 
tending his  assistance  and  thus  enabling  the  department 
to  discharge  its  obligations. 

The  Store,  catering  for  the  needs  of  all  departments,  and 
endeavouring  to  satisfy  all,  is  often  in  need  of  assistance,  for 
the  conflicting  claims  of  the  various  departments  render 
it  necessary  for  a  ruling  to  be  obtained  as  to  which  shall 
receive  priority.  It  is  in  this  connection  that  the  Progress 
Department  renders  assistance,  for  knowing  the  actual  needs 
of  the  departments,  as  rejjresented  by  the  urgency  of  the 
orders  on  hand,  it  can .  arrange  the  claims  in  rotation, 
and  thus  ensure  that  material  is  distributed  in  such  a  way 
as  to  intelligently  interpret  the  needs  of  the  factory  as  a  whole. 
This  considerably  increases  the  efficiency  of  the  store,  and 
also  lightens  the  labours  of  the  officials  of  that  department. 

The  fact  that  the  Progress  Department  controls  the  factory 
organisation  with  regard  to  delivery  ensures  that  all  demands 
made  on  the  Store  are  put  through  in  a  systematic  manner. 
It  must  be  remembered  that  one  of  the  greatest  assets  to  the 
factory  is  a  reliable  stock  record,  and  for  this  to  be  properly 
maintained  it  is  necessary  for  a  requisition  to  be  received 
before  any  material  is  issued.  It  is  also  essential  that  these 
requisitions  come  through  a  recognised  and  responsible 
channel,  and  that  each  is  worded  in  such  a  way  as  will  obviate 
any  doubt  as  to  its  authenticity  In  regard  to  the  initial 
issues  of  material  in  connection  with  a  production  order, 
authority  is  given  upon  a  material  list,  whilst  requisitions 
for  material  to  replace  scrap,  etc.,areconsequent  upon  infor- 
mation derived  from  inspectors'  reports.  This  method  has 
already  been  dealt  with  in  the  second  article  of  this  series, 
and  it  will  be  seen  that  the  eiTorts  of  the  Progress  Department 
in  this  direction  are  of  equal  benefit  to  the  Store  as  to  the 
Costing  Deiaartnient 

The  receipt  of  material  from  outside  suppliers  (and  par- 
ticularly if  this  is  a  special  requirement  of  a  certain  depart- 
ment) sometimes  perjilexes  the  receiving  section  of  the 
Store  on  account  of  the  inadequate  information  at  its  disposal. 
Here  again  the  Progress  Department  is  able  to  render  assis- 
tance, for  the  jjrogress  man,  on  the  look-out  for  everything 
in  connection  with  the  order  in  which  he  is  interested,  speedily 
discovers  the  jiresenee  of  the  unlmown  article,  and  is  able 
to  give  particulars  regarding  its  destination. 

In  the  factorv  where  large  numbers  of  macliined  cinnjxuients 
are  kept  in  stoek  the  assistance  extended  by  the  Progress 
Department  is  very  considerable.  These  parts  are  placed  on 
order  by  tlie  Store  as  the  available  stock  reaches  the  minimum 
figure,  and  a  list  of  those  parts  which  are  urgently  I'equired, 
when  handed  to  the  Progress  Department,  receives  prompt 
attention. 

Parts  received  from  outside  suppliers  for  stock  are  usually 
inspected  before  being  placed  in  the  bins,  and^this  operation 


occa.sions  some  delay  unless  the  Progress  Department  takes 
the  neces.sary  steps.  The.se  parts,  although  probably  not 
wanted  immediately  for  customers'  orders,  are  much  better 
in  stock  than  in  the  inspecting  section,  and  the  Progress 
Department,  recognising  this,  is  assiduous  in  its  attentions, 

As  with  the  Store,  so  with  the  Purchasing  Department, 
and  without  the  Progress  Department  these  are  as  ships 
without  a  rudder.  Each  has  definite  duties  to  perform,  but 
definite  instructions  are  necessary  in  order  that  these  duties 
are  carried  out  in  thfi  manner  most  advantageous  to  the 
factory  as  a  whole. 

The  Purchasing  Department  is  responsible  for  the  supply 
of  material  from  outside  sources,  and  should  the  supply  fail, 
work  in  the  factory  would  obviously  soon  be  at  a  standstill. 
But  with  the  great  variety  of  materials  required  from  outside, 
it  is  necessary  for  the  Purchasing  Department  to  know  the 
degrees  of  urgency  with  which  these  parts  are  required,  and 
it,  is  here  that  the  Progress  Department  can  render  assistance. 

Ordinarily,  the  lowest  i)rice  tender  is  accepted,  and  .so  long 
as  delivery  is  promised  within  a  reasonable  time  this  is  per- 
fectly correct.  Precisely  what  constitutes  a  "  reasonable 
time,"  however,  is  a  moot  point,  for  what  is  reasonable  in 
one  case  would  be  utterly  unreasonable  in  another.  Business 
contains  many  surprises,  even  in  concerns  which  pride 
themselves  upon  their  efficient  organisation,  and  many  firms 
are  prejjared  to  take  a  "  sporting  chance  "  in  the  matter  of 
a  quick  delivery,  especially  if  larger  orders  are  dependent 
upon  the  speedy  despatch  of  a  comparatively  small  one.- 

In  such  a  case  the  firm  usually  has  in  the  factory  an  adequate 
suiijjly  of  material  to  meet  the  demands  of  the  order,  for  it 
would  hardly  risk  its  reputation  to  secure  an  order  (on  an 
e.xtra  special  quick  delivery),  the  fulfilment  of  which  would 
have  to  depend  upon  certain  material  that  must  be  ordered 
outside.  As  a  rule  such  an  order  is  executed  at  the  e.xpense 
of  another  not  so  urgently  required,  and  for  which  the  outside 
material  has  already  been  received,  but  the  unexpected 
transfer  of  such  material  makes  it  imperative  that  supplies 
for  replacement  must  be  fort,hcoming  without  delay,  otherwise 
this  order  will  fail  to  be  despatched  in  accoixlance  with  the 
promised  delivery. 

The  Progress  Department,  having  sanctioned  the  transfer 
of  material  from  one  order  to  another,  mu.st  impress  upon 
the  Purchasing  Department  the  necessity  for  speedy  action. 
The  price  of  the  bought  commodity  is  now  sukirdinate  to 
the  delivery,  and  it  is  to  the  firm  which  can  promise  the 
quickest  dehvery  (even  though  the  price  be  higher)  that 
the  attention  of  the  Purchasing  Department  is  directed. 

Man%  letters  are  written  daily  by  the  officials  ot  the  Pur- 
chasing Department  to  outside  firms,  urging  deliveries,  and 
the  Progress  Department  can  ensure  that  no  supertluous 
letters  are  sent,  by  keeping  the  Purchasing  Department 
posted  as  to  the  needs  of  the  various  productive  depart- 
ments and  the  degree  of  urgency  of  the  various  partes 
outstanding.  Further  than  this,  when  a  large  variety  of  parts 
are  on  order  with  one  firm,  it  is  not  expedient  to  send  a  letter 
to  that  firm  by  every  post,  each  letter  urging  the  claims  of 
probably  not  more  than  one  or  two  of  the  items  on  order. 
The  inditing  of,  say,  half  a  dozen  letters  when  one  will  suffice 
is  obviously  wasted  efiort,  and  the  Progress  Department  can 
a.ssist  considerably  in  tliis  direction  by  ensuring  that  all 
inquiries  in  any  one  week  in  respect  to  material  ordered  with 
a  certain  firm  are  sent  to  the  Purchasing  Department  at  one 
and  the  same  time. 

When  a  large  quantity  of  a  certain  commodity  is  on  order, 
it  is  not  always  necessary  for  the  whole  to  be  received  before 
work  on  the  same  can  be  commenced  in  the  factory,  and 
much  delay  in  connection  with  the  receipt  of  outside  supplies 
could  be  obviated  if  the  supphers  were  informedithat  the 
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goods  in  i]ucstion  would  ]x^  received  in  instiiliiients.  Tlie 
P*urchasing  Departnient,  however,  does  not  always  know  what, 
constitutes  a  workable  number,  and  the  assistance  of  the 
Progress  Department  is  again  essential. 

In  the  matter  of  returns  to  outside  suppliers,  due  to  inferior 
workmanship  or  material,  the  reasons  necessitating  the  return 
must  be  fuUv  though  concisely  given.  Much  trouble  is  ex- 
perienced in  the  Purchasing  Department  in  this  connection 
owing  to  the  vague  wording  of  reports,  and  much  unnecessary 
correspondence  t^ake.s  place  between  that  department  and 
the  suppliers  of  the  material  before  the  matter  can  be  amicably 
settled.  This  could  be  obviated  with  the  co-operation  of  the 
Progress  Department,  whose  business  it  is  to  know  precisely 
why  materjal  has  been  rejected. 

Material  re(piired  by  the  Stores  for  stock  purposes  can 
usuall\  be  dealt  with  automatically  by  the  Purchasing  Depart- 
ment, but  even  here  in  .some  instances  it  is  necessary  for 
certain  material  to  receive  priority.  This  fact  is  communicated 
to  the  Progress  Department  by  the  Store,  and  the  progress 
man,  knowing  that  this  material  wiU  in  due  course  be  required 
in  connection  with  a  certain  order,  can  give  the  Purchasing 
Department  the  information  regarding  delivery  which  will 
ensure  the  necessary  steps  being  taken  to  get  supplies  by  the 
lime  desired.  • 

Requisitions  for  tools,  plant,  etc.,  can  be  dealt  with  in  the 
same  way,  and  when  the  Progress  Department  handles  the 
questio.i  ot  outside  supplies  in  an  efficient  manner,  it  will 
be  found  that  the  Purchasing  Department  will  benefit 
considerably. 


Luminescence  Effects.* 

Hyr   H.  BAHR. 

Photoluminescence  denotes  the  capacity  which  some  substance' 
have  of  absorbing  light  and  emitting  it  in  a  darkened  room.  The 
iLsual  substances  are  the  sulphides  of  the  metallic  alkalis,  and  the 
so-called  sidotblende,  which  is  a  mineral  consisting  of  zinc  sulphide, 
found  in  Spain.  The  sulphides  of  the  alkali  metal  have  been  known 
to  possess  this  property  since  the  days  of  Balmain  in  1600.  These 
so-called  glow-colours  were  not  properly  studied  tiU  lately,  when 
l>enard  and  Klatt  took  the  matter  up,  in  connection  with  the  theory 
of  electrons.  Lenard  showed  that  the  property  depended  on  a 
crjrstaUine  structure  and  also  on  the  presence  of  very  slight  impari- 
ties, mainly  tungsten,  lead  or  copi)er  to  the  extent  of  O-OOdl  per 
cent.  The  photoluminescent  effect  soon  dies  away,  and  it  is  necessary 
to  expose  the  substance  to  the  light  before  any  further  effect  can  be 
produced.  Consequently  this  has  no  real  technical  value.  But  it  is 
different  with  radiolumineseence.  Cathode  rays  excite  nearly  all  sub- 
stances to  luminescence,  and  a  certain  limited  range  of  substances  are 
excited  by  Rontgen  rays,  such  as  barium  platinocyanide.  Also  the 
natural  invisible  raj's  such  as  radium  rays  excite  luminescence.  By 
mixing  a  radioactive  substance  with  some  sensitive  substance  one 
gets  i)erraanent  glow  colours,  which  have  lately  been  shown  to  have 
great  technical  importance.  Radioactive  substances  are  those 
elements  which  change  themselves  into  other  elements  with  other 
properties  in  consequence  of  the  expenditure  of  cnergj',  the  best 
known  being  radium.  Mesothorium  and  radiothorium  are  equally 
important.  Radioactive  substances  emit  three  kinds  of  rays,  called 
a,p  andy  rays,  about  08  percent,  of  theencrgy  being  in  the  a  rays. 
Gie,sel  discovered  in  I'Mt'.i  the  properties  of  the  so-called  sidotblende. 
Some  radioactive  substances  only  emit  [1  and  y  rays — e.g.,  meso- 
thorium, which  excite  sidotblende  to  luminescence, but  theencrgy  is 
very  small  and  too  limited  to  produce  any  practical  application. 
Rarlioactivc  substances  must  therefore  be  used  which  emit  a  suffi- 
cient proportion  of  a  rays.  Radium  emits  only  one-fourth  in  the 
shap(!  of  effective  a  radiation,  and  radiothorium  only  emits  a 
fraction,  but  it  forms  by  decominisition  tlic  nonvolatile  substance, 
called  thorium  X,  which  emits  «  rays.  After  thorium  X,  the 
thorium  emanation  is  formed,  and  this  takes  place  much  more 
quickly  than  with  radium.  Inclusive  of  the  emanation,  thorium  X 
has  six  short-lived  decomposition  products,  of  which  four  emit  a 
rays.  Radioactive  substances  arc  never  chemically  pure ;  the 
amount  of  the  impurities  must  be  determined  by  radiation  methods. 
The  technical  method  of  valuing  the.se  things  is  to  speak  of  1  milli- 
gramme of  a  substance  a.s  being  that  amount  which  gives  the  same 
amount  of  y  radiation  as  1  milligramme  of  chemically  pure  cry- 

*  Abstract  of  an  article  in  the  "  Elcktrotochnischc  Zfitschrift,"  No.  2.5, 
1919,  and  from  a  Paper  read  before  the  Deutsche  Belcuchtungstcch- 
nische  Gesellschaft. 


stallised  radium  bronude — i.e.,  RaBr,  i  2H.jO.  Using  tlic  methods 
of  commerce,  1  milligramme  of  radiothorium  has  on  this  definition 
1-5  times  as  much  a  radiation  in  respect  of  the  lighting  effect  as 
1  milligramme  of  radium.  The  glow  colours  from  one  and  the  same 
piece  of  sidotblende  depend  on  the  percentage  of  the  radioactive 
substance  which  it  contains,  measured  on  the  basis  of  the  a  radia- 
tion. The  important  thing  is  the  surface  of  the  piece  of  the  sidot- 
blende, which  must  contain  very  fine  crystals.  If  a  radioactive 
substance  is  separated  chemically  from  the  other  substance  from 
which  it  arises,  it  loses  in  activity  by  decomposition,  the  rate  of 
decrease  following  an  exponential  law.  The  time  which  it  takes  to 
decrease  to  half  its  initial  value  is  called  the  "  half-value  time," 
which  in  the  case  of  radium  is  1900  years,  though  its  activity  varies 
little  in  the  first  10  or  20  years.  In  the  case  of  radiothorium  it  is 
only  1-9  years  ;  that  is,  it  possesses  after  1-9  years  only  50  per  cent. 
of  its  original  activity,  after  3-8  years  only  25  per  cent.,  after  5-7 
years  only  12-5,  and  after  7-6  yfrars  only  6-25  per  cent.  It  is  possible 
to  counteract  the  rapid  loss  of  activity  of  radiothorium  by  adding  a 
certain  amount  of  mesothorium,  which,  however,  gives  out  of  itself 
no  active  a  radiation,  but  by  its  decomposition  steadily  forms  fresh 
radiothorium  ;  in  this  way  we  oljtam  the  so-called  mesothorium 
glow-colours.  Mesothorium  has  a  "  half-value  period  "  of  five  years, 
and  changes  into  radiothorium.  Accordmg  to  the  proportions  of 
mesothorium  and  radiothorium,  the  quality  of  the  light  varies.  In 
the  first  quality,  the  activity  increases  steadily  at  first,  the  increase 
amounting  to  45  per  cent.  After  9J  years  the  activity  has  again  its 
initial  value.  With  the  second  quality  the  activity  increases  during 
the  first  two  years  by  15  per  cent.  Then  a  relatively  rapid  fall  sets 
in,  as  compared  witli  the  constancy  of  radium. 

Tlic  life  of  radium  is  far  greater  than  that  of  any  of  these,  but  at 
this  stage  it  is  well  to  consider  the  peculiar  properties  of  sidotblende. 
Smce  Marsden's  .Paper,  which  was  published  in  the  "  Proceedings  " 
of  the  Royal  Society  in  1910,  a  good  deal  has  been  knowni  about 
the  fatigue  of  sidotblende  when  exposed  to  the  a  rays.  Under  this 
action,  the  radio-sensitiveness  of  sidotblende  disappears  at  a  measur- 
able rate.  Photometric  examinations  in  the  laboratory  of  the 
Auergesellschaft  have  sho\ni  that  the  first  quality  of  sidotblende, 
supplied  by  Haen,  of  Hanover,  with  0-7  milligramme  of  radio- 
thorium to  1  gramme  of  blende,  lost  25  jjer  cent,  of  its  initial  value  in 
the  first  month,  and  22  per  cent,  in  the  second  month.  It  is  probable 
that  the  loss  follows  an  exponential  law.  Thus  it  is  evident  that  the 
decrease  due  to  decomposition  of  the  zinc  sulphide  is  very  important 
from  the  point  of  view  of  the  life  of  the  light.  With  another  sample 
containing  0-19  mOligramme  of  radiothorium  to  1  gramme  of  the  same 
blende  as  ibove,  the  loss  was  8  per  cent,  in  the  first  month.  Ordi- 
nary qualities  contain  0-05  to  0-1  milligramme  to  the  gramme  of 
blende.  Thus,  for  practical  purposes  it  will  be  seen  that  there  is  no 
object  in  producing  glow  colours  of  great  intensity  when  the  result 
can  be  better  obtained  with  glow  colours  of  less  huninous  intensity. 
But  in  cases  where  there  are  reasons  for  desiring  a  strong  light  it  is 
best  to  use  radiothorium,  because  these  glow  colours,  in  consequence 
of  the  decomposition  of  the  zinc  sulphide,  in  any  case  fall  off  rapidly. 
For  each  kind  of  sidotblende,  passed  through  a  certain  mesh,  the  best 
result  is  obtained  by  a  layer  of  a  definite  thickness.  These  glow 
colours  are  to  be  obtained  commercially  in  very  cUfferent  qualities. 
The  buyer  will  not  generally  be  in  a  position  to  test  chemically  and 
physically  ;  for  him,  the  light  emitted  is  the  standard  by  which  he 
judges.  The  light  emitted  by  the  radium  rays  or  by  means  of 
sidotblende  is  not  strong  enough  to  light  vip  surrounding  objects. 
These  radioactive  glow  colours  arc  exclusively  used  by  causing  the 
substances  to  adhere  to  the  object  to  be  illuminated.  If  it  is  a 
question  of  reading  figures  or  letters  in  the  dark,  they  are  painted 
with  the  substance  or  printed  by  a  special  process  with  the  radio- 
a -tive  substance.  Some  sort  of  buiduig  material  is  needed,  of  which 
there  are  different  kinds.  An  ideal  material  would  be  sui^h  as  would 
leave  the  smallest  possible  residue  on  drying,  while  retaining  its 
adhesive  property.  .Pure  nitro-cellulosc  vanii.sh  answers  the  puipose 
well,  but  it  has  th(!  objection  that  on  drying  it  does  not  leave  a  good 
surface.  On  [esthetic  grounds  it  has  been  nccessarj'  to  have  recourse 
to  resinous  lacquers,  and  to  put  up  with  the  loss  of  light  due  to  it, 
which  may  amount  to  anything  between  40  and  75  per  (^cnt.  The 
best  way  of  using  the  glow  coloiirs  is,  perhaps,  to  jmt  them  in  capil- 
lary glass  tubes,  which  can  be  cut  up  into  any  lengths  and  secured 
to  the  objects  to  be  illuminated.  A  special  process  is  also  used  for 
mounting  a  layer  of  the  jiowderon  a  thin  sheet  of  pajwr,  which.oan  i)e 
protected  by  a  washable  covering.  Theii-  arc  many  practical  appli- 
cations of  the  process,  which  was  very  largely  used  for  military  pur- 
poses for  lighting  compasses,  clocks,  barometers  on  aeroplanes,  &c. 
It  was  also  used  for  light  ing  the  gangways  on  Zep])elins.  They  have 
also  been  used  for  optlialmii^  ])urp<ises  in  coiuu'ction  with  tests  on  the 
eyes.  It  has  also  been  used  in  photometers  as  a  convenient  portable 
standard  for  work  in  the  streets.  It  is  unfortunate  that  the  price  is 
high.     The  only  possibility  of  reducing  the  price  lies  in  increasing 
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tli(^  ladio-seasitiveiiess  of  sklotbleiide,  so  that  the  expense  of  the 
radioactive  substance  can  be  avoided.  A  good  many  men  are  at 
u-jrk  on  the  problem,  and  it  remains  to  be  seen  whether  they  will 
siKreeed  in  reducing  the  cost. 

In  the  cours?  of  the  discussion  which  took  place  after  the  n-adinjj; 
of  the  Paper,  A.  Bloch  gave  some  particulars  of  his  exjieriments  witti 
the  photometer,  using  the  glow  substance  for  the  standard  lamp.  He 
saifl  he  had  used  it  for  street  work  for  some  years,  and  considered  it 
almost  perfect,  if  it  were  not  for  the  gradual  change  in  the  vahie  of 


the  stand  ir,l.  It  ro|uires  to  be  calibrated  once  a  for  ni(;ht.  Great 
accura  V  in  the  results  is  not  possible,  owing  to  the  small  illuminating 
p3w.>r  of  the  standard.  «  hi-ih  gives  a  slightly  greenish  light,  not  at  all 
ineonvenient  for  practical  work.  He  considered  tha',  the  radium 
photometer  w.)ul(l  \>;  of  great  use  in  the  future.  an<l  t  would  doubt- 
less be  improved  as  soon  as  it  was  possible  to  sisttle  down  to  work  of 
that  kind.  The  instrument  which  he  had  used  could  be  carried  in 
the  pocket,  and  gave  good  results,  when  compared  with  those  ob- 
tained by  the  best  street  photometers  on  the  market. 


The   General    Principles    of    the    Development   and 
Storage  of  Water  for  Electrical  Purposes. 


Hy    .1.  W.    M 

InTRODI'i'TORY. 

'i'he  extensive  use  of  hydro-electric  development  is  a  noticeable 
feature  of  most  countries  which  possess  natural  water  power, 
espet'ially  where  there  is  concurrently  an  absence  of  coal-Helds. 
'i'liere  is  not  a  great  deal  of  literature  on  the  subject.  It  is  jiroposed 
in  this  paper  to  examine  the  subject  from  the  point  of  view  of 
delivering,  and  continuing  to  deliver,  Avater  to  a  prime  .mover, 
from  which  point  onwards  the  problem  does  not  greatly  ditter  from 
that  of  the  ordinary  central  station  or  group  of  mtcrlink-?d  stations. 
In  the  present  paper  mechanical  design  is  not  touched  upon  :  the 
(^illection,  storage  and  delivery  of  A\ater  on  high,  medium  and  lo%\- 
falls  is  the  whole  scope  of  the  contribution. 

X  IE  Conditions  Requisite  for  Water  .Power;   C'l.vs.siiication 
According  to  Head. 

A  country  may  have  vast  rivers  and  yet  very  little  water  power 
capable  of  economic  development.  For,  unless  a  natural  fall  is 
ready  to  hand,  an  artitieial  one  must  be  created.  The  problems  of 
low,  medium  and  high  heads  diner  considerably,  and  each  may  be 
dealt  with  in  various  ways.  Generally  speaking,  low  heads  involve 
the  use  of  pressure  or  reaction  turbines,  often  submerged,  with 
siiction  or  draft  tubes  connecting  the  outlet  with  the  tail  race,  from 
about  3  ft.  as  a  practical  limit  up  to  80  ft.  or  100  ft.  High  heads 
are  dealt  with  by  the  jet  impulse  type  of  wheel  exempliiied  by  the 
Pelton  wheel,  from  a  possible  5,000  ft.  or  so  down  to  300  ft.  or 
400  ft.  Between  these  two  extremes  lie  the  medium  falls,  using 
impulse  turbines  of  various  types  according  to  the  head.  The 
gross  head  in  high  and  medium  falls  is  the  vertical  diiierence  in  height 
between  the  point  of  application  to  the  wheel  and  the  water-level 
at  the  pip?  intake  :  for  low  heads  the  difference  between  the  level  of 
the  head  and  tail  waters  must  be  taken.  The  net  head  is  the  gross 
head  diminished  hy  the  loss  in  the  connecting  system.  Sometimes 
the  maintenance  of  supply  is  dependent  solely  on  storage  ;  more 
frequently  flow  and  storage  are  combined. 

Efficiency  of  Hydro-electric  Plant. 

At  the  most  economical  load  the  efficiency  of  various  types  of 
hydraulic  turbine  or  wheel  varies  from  85  to  SO  per  cent,  in  larger 
sizes.  Tiie  corresponding  overall  efticiency  of  alternators,  including 
excitation  losses,  will  be  from  95  to  fl7  per  cent.  Tluis  the  overall 
efficiency  under  the  most  favourable  conditions  will  be  from  81  to 
87  \tev  cent.  In  practical  working,  however,  the  most  favourable 
conditions  are  not  maintained.  We  may  assume  the  overall  com- 
mercial efficiency  ^'  of  the  plant  ^1/  to  be  as  follows  : — 

Fi>r  ."i(l(l  kw 74  per  cent. 

..     l.oiKlkw 7(> 

..     l.-KKlkw 78 

„    i,000kw 80 

..    3,000  kw.  and  over  82 

Using  the  convenient  irrigation  unit  of  a  "  cusec  ""  for  a  flow  of  a 
cubic  foot  of  water  per  second  (termed  a  foot-second  in  America), 
we  have : 

electrical  horsepower  outnut  'J      i 

(nisecs  X  62-4  x  gross  head  in  feet      E  , 
,550  '100 

For  rough  purposes  indeed  it  is  sufficient  to  take  kilowatts =cusecs 

feet/15,  or  brake-honse-power  of  turbine=cusecsx feet/11  for 
mechanical  power,  except  for  small  installations  where  the  divisor 
will  be  higher.  From  these  data  (^ui-ves  are  presented  in  the  original 
Paper,  giving  the  kilowatts  which  will  be  generated  from  any  flow 
under  any  head  «  ithin  practicable  limits.  Even  in  the  most  favour- 
able circumstan(^es  the  water  flowing  through  the  turbines!  is  only  a 
ve^  variable  proportion  of  that  which  is  precipitated  on  the  cateh- 

*  Abstract  of  a  Pa|x>r  in  the  "  Journal  "  of  the  Institution  of  Elictricfll 
Engineers. 
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ment  area.  It  is  therefore  necessarj-  to  refer  generally  to  the  factors 
of  rainfall,  run-oh',  evaporation,  percolation  and  other  matters  which 
afiiect  the  problem. 

The  author  is  at  present  engaged  upon  the  survey  of  the  water- 
power  possibilities  of  India  antl  Bunna.  As  the  liast  Indies  are 
subject  only  to  seasonal  monsoon  rainfall,  the  conditions  there  are 
somewhat  special  with  regard  to  these  disturbing  factors. 

R.\INFALL    .\ND   RUS-OFF. 

If  {he  rainfall  over  a  particular  catchment  area  in  any  period  is 
known,  and  the  stream  flowing  from  it  can  be  gauged,  the  percentage 
of  run-oti  can  be  calculated  ;  but  the  rain-gauge  readings  must  be 
taken  at  a  number  of  points  in  order  to  ascertain  the  actual  amount 
of  precipitation.  .\s  well  as  variation  in  rainfall  the  distribution  of 
the  fall,  month  by  month  and  day  by  day,  must  be  taken  into 
account.  Unless  cnoiTnous  reservoirs  can  be  constructed  the 
greater  part  of  the  rainfall  in  a  iiionsoon  area  must  inevitablj-  flow 
to  the  sea  unused  either  for  power  or  for  irrigation.  Thus  the  upper 
reaches  of  the  Irrawaddy  and  8alween,  assuming  it  possible  to 
utilise  one-iiftli  of  the  discharge  (based  on  100  in.  of  rainfall)  over  a 
head  of  .5(tO  ft.,  would  give  a  potential  7,000,0(K)  h.p.  Actually  the 
greater  part  of  the  discharge  is  in  the  monsoon  months  and  in- 
capable of  utilisation.  It  is  doubtful  if  a  head  of  even  100  ft. 
coulfl  be  developed  at  places  within  reach  of  civilisation.  Too 
much  water  is  almost  as  great  a  disadvantage  as  too  little,  owing 
to  the  difficulty  of  getting  rid  of  it.  These  rivers  could  be  harnessed, 
at  enormous  cost,  for  perhaps  ,500.(X)0  h.p.  if  there  were  not  far 
more  favourable  sites  among  their  tributaries. 

Minimum  discharges  on  small  catchments  may  vary  four  or 
tive-fold  in  ditterent  years,  and  are  difficult  to  calculate. 

Fonnuhe  for  calculating  the  niaxinuun  run-ofi  from  a  catchment 
have  been  devised,  but  all  employ  coefficients  which  it  is  impossible 
to  ascertain  without  a  comprehensive  study  of  the  nature  of  the 
area  and  the  rainfall.  A  study  of  the  daily  rainfall  observations 
over  a  period  of  30  veal's  will  give  a  fairly  accurate  idea  of  the 
conditions  which  are  likely  to  occur. 

Mr.  G.  T.  Barlow,  C'.l.E.,  chief  engineer  of  the  United  Provinces, 
India,  presents  the  following  data  : — 


fihowing  Percentage  Run-off  Assumed. 

A.             B. 

C. 

D. 

E. 

Lifht  falls        

Per  cent.  Per  c?nt. 

1               3 

10             15 

20       1      33 

Per  cent. 

.-> 

20 

40 

Per  cent. 
10 
25 
55 

Per  cent. 
15 

33 

70 

.4  =tlat,  cultivated  and  black  cotton  soil  catchment. 

B  =  llat,  parlly  cultivated  and  stiff  soils. 

r^av^rago  catchment. 

/)=hiUsand  plains  with  little  cultivation. 

E=\ery  hilly,  steep  and  rocky  with  very  lid  Ic  ciiltiv,\tion. 

Obvio\isly  such  a  classification  would  be  imsuitable  in  most  parta 
of  Europe  or  .America,  bvit  it  shows  the  nature  of  the  variations  to 
be  met  w  ith  in  a  particular  locality.  In  India  the  rainfall  varies  hi 
dift'erent  localities  from  450  to  a  few  inches,  mostly  precipitated  in 
about  4  months,  while  catchment  areas  vary  in  nature  from  waste 
sand  to  steep  i-ocky  count  ly. 

Ev.\P0RAT10N  A\n  Per('i>i..vtion. 
Apart  from  the  fact  that  a  considerable  perc-ntag?  of  rainfall  is 
evaporated  before  it  reaches  the  big  rivers,  as  well  as  from  their 
surface,  the  question  of  evaporation  arises  wherever  long  canals 
or  large  storage  reser\-oir3  are  employed.  This  varies  greatly ;. 
in  India  it  may  be  as  much  as  6  ft.  in  the  year.     The  following  figures. 
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are  worth  remembering  in  eonneotion  with  water-power  projects 
invohnng  storage  :  31 J  million  cubic  feet  of  vater  will  give  1  cusec 
throughout  a  year;  or,  taking  losses  into  consideration,  about 
3.T  million  cubic  feet.  A  siiuare  mile  submerged  to  1  ft.  gives  about 
27i  million  cubic  feet,  and  an  acre-foot  about  43,000  cubic  feet. 
Reservoirs. 
In  India  many  imiwsing  streams  drj-  up  entirely  before  the 
monsoon  :  furthennorc,  practically  the  whole  hot  weather  discharge 
is  taken  up  for  irrigation  in  many  other  instances,  although  it 
fortunately  hapix-ns  that  the  headworks  of  the  irrigation  canals 
are  generally  taken  oh"  at  a  ])oii;t  below  that  which  would  be  most 
suitable  for  power  purposes.  Where  storage  can  be  developed  on  a 
large  scale  it  may  go  far  towards  balancing  the  deliciency  of  flow 
in  the  dr>'  season,  whether  for  irrigation  or  for  power  or  for  both. 

The  best  sites  for  the  dam  containing  the  resenoir  and  for  the 
escape  for  surplussing  the  excess  flood  for  a  reservoir  is  where  a 
stream  with  a  good  catchment  area  runs  through  a  fan-shai^ed 
valley  «ith  flat  longitudinal  and  transverse  sections.  The  soil, 
cultivation,  habitations,  and  other  works  must  also  be  considered. 
The  dam  should  be  placet!  where  the  valley  contracts  and,  if  possible, 
where  there  is  good  solid  rock  to  found  upon.  Irial  pits  alone  are 
not  sufficient  evidence  and  the  whole  alignment  should  be  trenched. 
The  economic  height  of  the  dam  and  the  line  to  which  storage 
^•ater  is  to  be  collected  depend  upon  : — 

(a)  Tne  requirements  for  jk)«  er  or  irrigation,  or  both. 
(6)  The  catchment  area  available  for  storage  :  it  is  frequently- 
possible  either  to  add  e.xtra  catchment  areas  a*  a  small  cost,  a\  here 
water  Ls  deficient,  or  to  divert  a  portion  of  the  area  to  another 
drainage  when  it  is  in  excess  of  the  requirements  and  there  are 
difficulties  about  the  escape. 

(c)  The  rainfall  on  and  the  actual  run-off  from  the  catchment. 

(d)  The  nature  of  the  submerged  area,  where  an  extra  foot  or  two 
of  height  may  involve  on  the  one  hand  the  submergence  of  valuable 
property  or,  on  the  other  hand,  may  mean  an  extra  50  per  cent,  to 
100  per  cent,  of  storage  capacity. 

(e)  The  nature  of  the  seasons  ;  for  in  some  places  the  annual 
rainfall  is  verj-  variable  in  both  amount  and  intensity,  so  that  the 
run-off  may  vary  from  zero  to  nearly  100  per  cent,  of  the  rainfall. 
In  such  cases  provision  must  be  made  for  the  earrj'ing  over  of  the 
water  from  the  good  to  the  bad  years.  This  is  especially  necessarj- 
in  all  resen'oirs  used  for  |X)wer  or  sanitarj'  purposes  and  may  not 
always  be  jwssible  in  irrigation  projects. 

\V.\TER  Storage  and  Power. 

Whether  water  is  stored  on  a  large  scale  behind  dams,  or  on  a 
small  scale  in  reser%-oirs,  there  are  many  variable  factors  iu  addition 
to  the  efficiency  of  the  plant.  It  will  be  sufficient  to  assume  an 
overall  efficiency  in  the  jjlant  of  76  per  cent.,  giving  straight-line 
"curves."  With  this  efficiency  l,(KK)kw.  requires  a  flow  of 
15-54  cusecs  under  1,(J(J0  ft.  head,  or  15,.5-JO  cusec-ft.  under  any  other 
head.  With  the  assumed  head  of  l,(X)0ft.  this  flow  of  1.51  cusecs 
represents  (in  round  figures  and  exclusive  of  evaporation  and 
percolation)  IJ  million  cubic  feet  a  day;  41  million  cubic  feet  a 
month;  490  million  cubic  feet  a  year;  to  maintain  1,000  kw. 
continuously  in  each  case. 

Now  1  kw.  for  a  year  represents  8,760  B.O.T.  units,  so  the  above 
1,000  kw.-years  give  8}  million  units  on  the  assumption  of  100  per 
<"ent.  load  factor.  The  amount  of  storage  is  directly  proportional 
to  the  units  generated,  irrespective  of  load  factor. 

The  relation  of  storage  to  Board  of  Trade  units  for  any  head  may 
1)6  obtained  from  cun-es.  Thus  for  2,000  ft.  head  the  200  ft.  curve 
may  Ik;  used  and  either  the  units  multiplied  by  10  or  the  storage 
divided  by  10  ;  and  so  forth.  A  scale  of  kilowatt-years  on  100  per 
cent,  load  fa<;tor  can  be  laid  off  by  taking  1  kw.-year  at  8,760  units, 
10  kw.-years  at  87,6(XJ  units,  and  so  forth. 

Mr.  Dickinson  has  given  details  of  three  lakes  on, the  Bombay 
•(Tata)  hydro-electric  scheme,  containing  respectively  361,  2,.')60 
and  6,963  million  cubic  feet  of  water.  Tlie  static  head  is  1,725  ft. 
As  31-5  million  cubic  feet  give  100,()(K)  units  on  175  ft.  head,  or 
1  mQlion  on  1,750  ft.  head,  the  three  lakes  will  give  about  11  J,  80 
and  220  million  units  respectively,  subject  to  correction  for  evajxira- 
tion  and  losses.  On  the  basi.s  of  100  j)cr  cent,  load  factor  they  would 
supply  about  1,300,  9.IKKI  and  2.">.000  kw.-years  respectively.  The 
actual  load  factor  of  the  plant  on  the  last  returns  available  was 
30  per  cent.,  so  the  plant  capable  of  being  ser\'ed  under  working 
conditions  is  about  three  times  the  above.  The  height  of  the  water 
in  the  lakes  affords  therefore  an  immediate  gauge  of  the  reserve  in 
hand.  In  the  Cnief  Engineer's  office  is  a  curve  showing  the  actual 
reserve  for  every  foot  of  water  behind  the  dams. 

Li>rrrATross  of  Storage  According  to  Heao. 

The  function  of  water  storage  is  two-fold  :  increase  of  power 
throughout  the  year  or  the  dry  season,  and  regulation  day  by  day 


Tne  latter  may  enable  the  size  of  the  plant  to  be  increased.  Where 
low  heads  are  involved  storage  on  the  above  scale  of  power  is  im- 
practicable. The  amount  of  storage  that  will  serve  to  give  (say) 
l,0tK1  kw.  for  a  year  on  1,800  ft.  head  would  give  the  same  for  a 
month  on  1.50  ft.  and  for  a  day  only  on  5  ft. 

Within  ordinary  "limits  of  capital  cost  a  project  depending  entirely 
on  monsoon  storage,  with  no  appreciable  inflow  during  the  greater 
part  of  the  year,  is  impracticable  except  on  high  heads.  Where  a 
moderate  flow  of  water  is  nonnally  available  imder  a  high  head, 
storage  on  a  large  scale  may  be  used  to  supplement  the  flow  at 
seasons  of  low  water,  provided  that  the  excess  flow  in  flood  times 
can  be  dejiended  upon  to  fill  the  reservoir.  Tlius  a  flow  of  15  cusecs 
under  2,0tX>  ft.  head  will  give  2,000  kw.  continuously,  or  considerably 
more  on  ordinaiy  load  factors.  If  this  flow  is  the  minimum  it 
follows  that  much  water  will  be  running  to  waste  at  other  times, 
in  the  absence  of  storage. 

In  the  same  way  where  a  moderate  minimum  flow  is  combined 
witli  a  medium  head,  storage  can  be  utilised  to  imjxjund  the  excess 
flow  within  limits.  If  the  minimum  flow  is  equivalent  to  2,000  kw., 
say  100  cusecs  on  300  ft.  head,  and  the  average  flow  is  200  cusecs, 
the  whole  of  this  excess  coukl  not  be  stored  without  undue  expense  ; 
but  a  reservoir  of  practicable  size  would  enable  a  larger  plant  than 
2,000  kw.  to  be  installed.  Where  rainfall  is  fairly  regular,  except 
for  a  few  dry  months,  storage  \\-ould  act  as  a  reserve  to  tide  over 
the  dry  period  with  a  larger  plant  than  the  minimum  flow  could 
deal  with.  Assume  1,000  million  cubic  feet  of  storage.  It  gcneraUy 
comes  about  that  on  medium  heads  storage  can  only  be  utilised  as 
reserve  against  drought,  or  against  breakdown  in  the  water  channel 
where  one  is  necessarj%  and  not  for  increasing  the  ])lant  capacity 
greatly  above  that  maintained  by  the  nonnal  flow.  For  regulating 
purposes,  however,  it  can  be  exceedingly  useful,  especially  where 
the  load  factor  is  bad.  Many  a  small  proposition  has  been  turned 
down  for  lack  of  understanding  this  valuable  application  of  storage. 
As  a  general  rule  large-scale  storage  is  impracticable  on  low-head 
plants  ;  although  there  may  be  a  considerable  reserve  behind  a 
dam,  either  feeding  directly  into  the  turbines  or  further  upstream 
it  is  generally  no  more  than  suffices  for  regulation.  The  enormous 
volume  of  water  required  to  maintain  a  large  imit  of  plant  for  even 
a  month  would  render  such  a  proposition  commercially  impossible. 
Lay-out  of  Hydko-electeic  Schemes. 
With  a  steam  generating  station  the  main  considerations  in  fixing 
a  site  are  facilities  for  condensing  water  and  for  fuel  delivery  and  ash 
removal ;  none  of  these  operate  in  the  case  of  hydro-electric  plant, 
v\hich  must  be  placed  where  the  ground  admits,  and  designed  to 
suit  it.  Thus  it  may  happen  that  a  high  fall  cannot  be  developed 
conveniently  as  a  single  station,  but  can  be  utilised  in  the  form  of 
two  stations  in  series,  the  tail  water  of  the  one  discharging  into  the 
headworks  of  the  next.  This  has  been  done  at  the  two  Santa  Ana 
Creek  stations  at  Redlands,  California  ;  and  in  the  small  develop- 
ment at  Darjeeling,  India,  which  the  author  carried  out  in  1896, 
the  method  has  been  used  for  subsequent  extensions. 

HrG;i-HEAD   L.iY-OUT. 

High -head  schemes  are  necessarily  located  in  moinitainous  country, 
and  arc  generally  fed  from  torrents  of  small  volume,  liable  to  heavy 
flood  and  consequently  bringuig  down  much  mud  as  well  as  gravel 
and  larg3  stones.  It  is  generally  necessary  to  have  settling  tanks 
and  a  torebay,  in  order  to  prevent  damage  to  the  wheels  from 
foreign  matter  travelling  at  high  velocity.  It  is  almost  always 
necessary  to  carry  the  water  along  the  hillside  for  a  considerable 
distance  in  an  open  channel,  generally  of  artificial  construction. 
Tlie  channel  offers  a  weak  link  in  the  chain  and  duplica  ion  is 
imiwssible,  though  occasionally  two  or  more  separate  sources  of 
supply  may  be  tapjied  by  dihcrcnt  routes.  To  allow  for  fluctuations 
of  load  a  forebay  at  the  head  of  the  pressure  pipes  is  essential, 
unless  water  is  so  plentiful  that  an  excess  is  always  running  to 
waste  at  that  point. 

Thus  if  the  channel  can  deal  with  a  steady  load  of  2,000  kw. 
and  the  peak  load  averages  2,500  kw.  for  2  hours,  there  must  be 
at  least  1,000  kw. -hours  stored  in  the  forebay.  On  l,0(K)ft.  head 
this  amounts  to  about  56,000  cubic  ft.  This  is  of  no  practical  use 
as  a  reserv'C  against  a  temporarj'  breakdown  in  the  channel  or  at 
the  headworks,  and  wherever  jjossible  one  should  have  enough 
storage  at  the  pipe  head  to  tide  over  at  least  a  few  hours'  sto])])age 
from  such  causes.  For  this  much  greater  capacity  Ls  nccessaiy. 
Large  reservoirs,  constructed  by  means  of  dams,  can  obviously 
only  be  located  whore  the  ground  offers  natural  facilities,  i.e.,  at  a 
comparatively  narrow  nock  in  a  valley,  which  opens  out  above 
and  does  not  rise  steeply.  In  some  cases  of  steep  ground  it  is 
pj^'iible  to  locate  the  power  house  so  near  to  the  headworks,  e\'en 
with  liigh  heads,  that  the  water  can  be  carried  in  pipes  '  c  whole 
way,  without  an  open  channel.  Here  risk  of  breakdown  is  a  minimum 
{To  be  concluded.) 
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A  Submersible  Electrically-driven  Punii). 


The  Board  of  Trade  Kegulations  for  the  Saving  of  Life  at  Sea  lay 
•down  that  on  all  ships  carrying  passengers  an  auxiliary  electric 
lighting  set  must  be  fixed  on  some  portion  of  the  upper  works,  so  as 
to  ensure  a  supply  of  light  should  for  any  reason  the  main  engines  be 
out  of  action  owing  to  a  collision  or  breakdown  and  to  provide  the 
necessary  current  for  the  wireless  telegraph  apparatus.  It  is  obvious 
that  this  auxiliary  supply  of  power  can  be  used  for  other  life-saving 
purposes,  but  we  may  particularly  mention  the  advance  made  in  this 
direction  bv  a  well-known  shipping  company,  which  is  arranging 


,F[0,.  1. —General  View   of  the  Electrically-Dkiven  Submersible 

FUMP. 

to  equip  certain  of  their  vessels  with  an  emergency  electrically- 
flriven  pump.  This  pump  will  be  installed  on  the  boat  deck, 
and  will  be  used  to  pump  water  out  of  the  hold, or  other  afiected  part, 
and  thus  do  its  jiart  towards  keeping  the  ship  afloat  in  case  of  need. 
Recent  experience  has,  indeed,  showai  that  the  use  of  some  such 
■equipment  as  this  may,  small  as  its  capacity  is,  make  all  the 
difference  between  the  saving  and  loss  of  life  of  many  passengers. 

We  recently  inspected  an  electrically-driven  pump  which  has  been 
designed  for  this  class  of  work  by  Messrs.  Merrj^\eather  &  Sons  of 


shifting  is  necessary,  as  the  motor  pump  uill.  it  is  claimed,  work 
equally  well  when  wholly  or  partially  submerged.  Another  interest- 
ing ^X)int  is  that,  though  for  several  yeai-s  it  has  been  possible  to 
obtain  a  three-phase  motor  to  work  submerged,  this  is,  we  think, 
the  first  time  that  a  direct-current  motor  has  been  so  employe;!.  A 
general  view  of  the  motor  and  pump  is  given  in  Fig.  1,  while  Fig.  2 
illustrates  the  details  of  the  arrangement.  It  may  be  pointed  out 
that  the  direct-current  motor  employed  may  be  of  any  ordinary 
design.  It  is  carried  on  ball  bearings,  so  that  it  works  equally 
well  in  any  jJane.  Tlie  motor  is  enclosed  in  a  cylindrical  chamber 
made  of  boiler  plate  and  rivetted  and  lagged  on  the  inside  with  cork 
cement  to  reduce  condensation,  thus  protecting  the  bnish  gear  and 
windings.  This  cylindrical  chamber  is  fitted  at  the  free  end  with  a 
hand  hole,  secured  by  butterfly  nuts,  the  joint  between  the  cover 
of  the  hole  and  the  chamber  itself  being  made  with  a  leather  washer. 
This  chamber  is  fitted  with  slinging  eyes,  so  that  the  whole  pump 
may  be  hmig  in  any  desired  jxisition.  The  cone-shaped  intercepting 
chamljer  between  the  pump  and  the  motor  is  fitted  with  double 
glands,  the  gland  at  the  pump  end  being  on  the  suction  side,  so  that 
a  partial  vacuum  is  caused,  thus  forming  an  additional  protection 
against  water  creeping  into  the  motor  chamber.  These  glands  are 
packed  with  greasy  hemp  packing.  The  pump  is  of  the  ordinarj' 
centrifugal  type,  and  is  driven  by  a  20  h.p.  shunt-wound  motor. 
Connection  to  the  mains  is  obtained  by  means  of  a  three-way  plug 
and  socket,  one  pin  and  hole  of  which  is  smaller  than  the  others  to 
ensure  the  plug  teing  inserted  in  the  right  way.  The  socket  is  fixed 
on  the  cylindrical  housing,  and  is  connected  to  the  motor  by  a  three- 
core  cable.  The  plug  is  connected  to  cab  tyre  sheathing  cable  of 
any  desired  length,  and  is  held  tightly  in  jxjsition  in  the  socket  by 
means  of  a  screw  ring,  such  as  is  used  on  an  ordinarv-  hose  coupling, 
the  joint  being  rendered  watertight  by  means  of  greasy  hemp  packing. 
In  the  ordinary  course  of  events  the  pump  and  motor  are  carried 
on  a  four-wheel  trolley,  shown  in  our  illustration,  to  which  also  is 
fixed  the  starter.  When  required,  however,  the  pump  can  be 
slung,  as  described  above,  and  the  necessary  electrical  con- 
nections are  then  nuide  in  the  way  we  have  just  described.     The 


Fig.  2. — Section  through  the  Equipment  Shows  Details  of  iNTERCEiTixa  Chamber  and  Pi-.mp. 


Greenwich.  From  the  electrical  point  of  view,  there  is  this  of 
.interest  about  the  apjjaratus  that,  although,  as  is  obvious  from 
what  "is  said  above,  it  is  not  intended  that  the  pump  shall  normally 
work  submerged,  it  may  at  the  same  time  be  an  advantage  under 
certain  conditions  that  it  should  be  able  to  do  so.  In  any 
event,  if  tlie  water  is  coming  into  the  ship  at  a  quicker  rate  than 
it  is  Ixiing  pumix?d  ovit,  it  is  desirable  that  as  little  time  as 
possible  should  be  lost  in  shi  ting  the  gear,  and  better  still  if 
the  gear  does  not  have  to  be  shifted  at  all.     In  this  case  no  such 


capacity  of  the  pump  is  ll.i'dO  gallons  a  miiuite  against  a  head  of 
35tt.,  the  combination  giv.ng  an  overall  efhcicncy  on  test  of  l.'i 
per  cent.  An  interesting  jxiint  is  that  the  tcmijerature  rise  inside 
the  motor  casing  at  the  eiul  of  a  44-hour  contiiuious  run  was  found 
to  be  only  4(I''F.  at  a  ixjint  closely  adja<-cnt  to  the  motor. 

In  addition  to  its  application  on  ship  board,  a  pump  of  this  kind 
can  be  usefully  employed  both  on  dock  side  and  salvage  work,  and 
generally  it  may  be  said  to  form  a  combination  of  great  utility  for 
a  variety  of  operations. 

g2 
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Some    Ameri<  an    Viovs    on    RjiIIm  av 


JElectril'icatiou. 

iCOMMINK   \TF.11,  j 

The  w,.i!<|.wi(le  shortag-  of  coal  durini;  the  (ii\at  War  liasemphasisi.' 
more  clearly  than  ever  the  necessity  of  fuel  economy  in  industry,  whil. 
the  certainty  of  its  continuinf;  scarcity  throufrhoiit  (he  r.^constructiou 
jieriod  forms  another  serious  pniblem.  Fortunately,  we  have  at  our 
dis])osal  a  means  that  will  greatly  assi'^t  in  alleviating  the  conditior. 
namely-electritication.  The  use  of  electricity  in  industry  saves  both 
fuel  and  labour.  This  fact  is  recostniscd  throughout  the  world  to-da.\. 
and  practically  all  nations  arc  now  considering  plans  for  the  electric 
generation  of  power.  In  England.  Belgium  and  France,  among  other^ . 
these  plans  are  being  pre|pared  under  the  aegis  of  the  Goveninients  or 
by  official  commissions,  so  that  a  tremendous  activity  in  rlectrioa' 
power  development  ma.v  be  expected  with  the  stabili^iltion  followin. 
the  advent  of  ■^x.af;;. 

J.hc  f)?:ration  of  t.hc-  railways  will  naturally  form  an  important  ])art 
of  any  programme  of  general  electrilication.  for  in  almost  every  country 
thev  form  one  of  the  largest  users  of  fuel  and  labour.  Nor  are  the 
advantages  obtained  from  railway  electrilication  limited  solely  to 
economy  in  fuel  consumption  ami  the  more  effecti\-e  use  of  labour. 
Among  others,  the  following  adv.mtages  may  be  mentioned  :  (I ) 
«!reater  s])eed  of  movement  for  the  heavi?st  trains,  due  to  the  fact  that 
electric  locomotives  can  be  made  nmch  more  powerful  than  the  largest 
st?aiu  locomotives;  (:2)  greater  nicety  of  control:  (3)  incr-asrd  traftic 
capacity  of  existing  tr^.cks,  terminals,  grades,  tunnels,  and  other  points 
i>f  traffic  restriction,  because  when  electricity  is  used,  heavier  trains 
can  be  oi)erated  at  higher  s])eeds  and  less  time  Is  consumed  at  terminals 
and  in  yards  ;  (4)  operation  where  the  use  of  steam  is  impossible  or 
objectionable,  as  in  long  tunnels;  (.))  independence  of  weather  con- 
ditions, since  the  electric  locomotive  is  not  effected  by  cold  weather: 
(li)  more  reliable  o[)eration.  as  proved  by  the  statistics  of  all  existing 
electrifications  ;  (7)  more  effective  use  of  all  rolling  stock,  due  to  more 
expeditious  movement  of  traffic. 

i^ince  the  United  States  has  an  abundance  of  coal,  railway  electrifica- 
tion has  bpcn  determined  solely  by  local  conditions.  Pas-stnger  termino  I 
))rob!ems  caused  the  electrification  of  the  New  York  Central  at  New 
York  anil  the  Pennsylvania  at  New  York  and  Philadelphia.  The 
limitations  of  the  steam  locomotive  determined  the  electrification  of 
the  BaltinioreTunnel,the('ascade.  the  8t.  Clair  and  the  Hoosac  Tunnels. 
Examples  of  electriH<d  railways  with  goods  as  well  as  j)assengej'  service 
are  the  Norfolk  and  Western,  the  Chicago,  Milwaukee  and  St.  Paul 
and  the  New  York,  New  Haven  and  Hartford.  While  the  other  eleclri 
lications  are  successful  and. interesting,  the  last  three  are  more  j)roperl\ 
representative  of  general  railway  electrification.  The  Norfolk  and 
Western  is  an  example  of  electrification  under  the  heaviest  condition- 
of  freicht  traffic  on  a  mountain  grade.  The  Chicago.  Milwaukee  and 
St.  Paul  has  in  operation  the  longest  continuous  mileage  in  the  world. 
and  when  completed  will  cross  five  mountain  ranges.  The  New  York. 
New  Haven  and  Hartford  has  a  very  large  movement  of  brilli  freight 
and  ]>assenL'er  traffic.  .\ll  three  installations  are  suc*s.sful  ami  profit- 
able, and.  when  financial  conditions  are  stabiliserl  and  the  .American 
railway  f^uestion  is  settled,  it  is  expected  that  all  three  will  extend  their 
electrified  service.  In  addition,  there  are  sections  of  railways  about 
the  country  where  the  present  congestion  of  traffic  or  the  availability 
of  water-power  warrant-s  the  early  adoption  of  electric  power.  These 
])ossibilities  alone  promir'  under  normal  conditions  of  finance  (as  on 
engineering  pn)blems  now  remain  to  be  solved)  exten.sive  activity  in 
the  electrification  of  railways  for  many  years  to  come. 

Differing  from  America,  European  and  South  Ameri.an  comi'ries. 
with  the  exception  of  Kngland  alone,  lack  an  .adequate  sujiply  ot  fuel. 
but  many  of  them  including  Norway,  .Sweden,  Switzerland,  Italy,  Spain 
and  Brazil,  have  large  amounts  of  water  jiower.  while  Prance  has  ;; 
moderate  amount.  These  resources,  combined  with  the  high  cost  ot 
fuel, make  extensive  railway  electrification  in  these  countries  inevitable 
.sooner  or  later.  The  neutral  countries  will  jirobably  be  the  first  tc. 
Tindertake  this  work.  Switzerland  has  a  programnu"  covering  a  term 
:)f  years  well  established,  while  both  Norway  and  Sweden  are  giving 
active  consideration  to  definite  projects.  In  England,  a  considerable 
amount  of  electrification  is  in  cimtemplation  along  with  the  g.'ueial 
|ilan  for  the  electrification  of  industry.  A  French  f!ommis.sion,  composed 
of  Covemment  and  railway  engincei-s,  has  already  visited  the  I'nitid 
.States  in  order  to  familiarise  them.selves  with  American  practice.  Tlu' 
Italian  (Jovemment  will  continue  their  definite  ])rogramme  as  soi.n 
as  financial  conditions  permit.  An  official  lielgian  CommisKion  is 
planning  to  rehabilitate  with  electric  ])ower  at  least  a  portion  of  the 
railways  destroyed  by  the  tiennans.  In  Spain,  Hrazil  and  South  Africa 
as  well,  railway  electrificalion  is  inider  active  consideration.  It  is 
evirlent,  therefore,  that  the  next  decade  will  see  a  large  anmnnt  of 
railway  electrification  in  almost  every  i|uarter  of  the  world. 


The  "City"  Lantern. 


The  Conimitt'c  aj>point(d  by  tin-  Hoard  .  f  Trade  to  inquire  into 
the  No.v-FEKKOi-s  .MiNi.vi:  Imhstkv  have  held  several  sittings, 
.Mr.  H.  Kich.  a  direct<jr,  an<l  Mr.  W.  Th(;mas,  general  manager  of  the 
Tincroft  .Mines  (Ltd.),  gave  evidence  in  favour  of  the  amalgamation 
of  the  mines  in  the  central  district.  .Mr.  Rich  said  the  Covemment 
should  make  a  grant  of  £l,0(f»,0(M)  for  this  purpo.se.  He  thought  that, 
in  view  of  the  services  r.Tder  'd  to  the  c  )untry  by  the  Oirni  h  tin  mining 
industry  in  the  time  of  national  emergency,  the  symimthy  ot  the  Govern- 
ment should  assume  practical  sht  p<"  in  the  manntr  indicated.  Other 
witn< s.ses  gave  evidence  as  to  the  working  of  j)articular  mines,  and 
pleaded  for  fjioveinn;ent  financial  assistance. 


In  order  to  keep  abreast  with  the  efforts  being  m^ide  by  liigh  pri-vMire 
gis  authoritu>s  to  push  their  particidar  form  of  illummant  and  to  assist 
.lectrical  engmeere  to  obtain  the  best  light  with  the  minimum  of  ex- 
p.^nditure,  the  (Jeneral  Electric  Comi)any  have  recently  designed  a  new 
lorm  of  lantern  for  use  with  Osram  lamps  (Atmos  type)  up  to  l,.mt 
watts.  In  this  lantern,  which  is  known  as  the  "  Citj-,"  the  contours 
..t  the  refiectmg  surfaces  are'such  as  to  give  the  wide  angle  of  distril.u- 
t]   II  necessary  tor  efficient  street  illumination,  and  are  finished  in  white 


vitreous  enamell.xl  steel,  which  nmke  it  easy  to  clean.  Fig.  1  shows- 
the  g;>neral  arrangement  of  tl  e  lant<Tn,  and  Pig.  2  the  distributiom 
of  light  obtainable.  To  obtain  this  distributic  n  of  light  it  is  es.sentia 
that  the  filament  of  the  lamp  should  be  placed  in  the  correct  po.sition 
relative  to  the  rellector.  and  for  this  purpose  a  fotusiiig  device  has 
been  designed.  This  consists  of  a  spring  ratchet  which  holds  t,  e  lainjt 
in  the  correct  position  after  it  has  been  screwed  into  the  hoMci. 

Another  feature   of   this  lanlern    is   the   ventilating   cle\  ice    wliiili    is 
.lesiL'ned    to  give  tlir   maxiiuuin    II., w   of  cool    .'lir   roi  nd  the  l,nii|,   bulb 


.mil  vet  inainta-n  the  whole  wcathcr-pn  ot.  This  icm-i-t- 
cylinders  containing  slots  which  jirevent  the  "trapping  "  of 
air  in  the  dime  of  the  lanterns,  and  thtis  (ivercomes  a  disad 
which  is  sometimes  met  with  in  a  i.umix  r  of  the  earlier  designs. 
The  standard  '"  City  "  lantern  is  suiqilicd  with  clear  flint  well 
unless  opalescent  gla.sses  are  particularly  rcciuirrd.  These  gh 
wired  to  minimise  danger  through  breakage  whilst  suspended, 
lip  of  the  glass  is  covered  with  a  s|iecial  U  section  rublx 
which,  in  addition  to  making  a  water  tight  joint  between  the  g 
the  lantern,  guards  the  rim  from  breakage.  The  glass  can  Ix- 
for  cleaning  Ui  the  extent  of  the  twei  safety  chains  by  simply  h 
two  mi  leel   nuts.    • 
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Legal   Intelligence. 

C.  F.  Elwell  V.  Universal  Radio  Syndicate,  Ltd. 

Ill  this  action,  which  came  before  Jlr.  Justice  Roche  last  week,  plaintiff 
■sought  to  recover  salary  due  under  an  agreement  dated  July  21,  1913, 
as  varied  on  or  about  April  27,  1015,  for  goods  supplied  to  defendants, 
ami  moneys  paid  at  the  request  of  defendants.  Defendants  counter- 
claimed  for  an  account  of  all  orders  received  by  jilaintiff  for  the  supply 
or  erection  of  wireless  installations  or  apparatus  whilst  in  the  employ  of 
■defendants,  and  of  all  profits  received  by  him  ;  for  a  declaration,  that 
plaintiff  was  trustee  for  defendants  of  such  profits  ;  and  for  damages  for 
alleged  breach  of  contract.  Defendants  alleged  that  plaintiff,  who  was 
engaged  by  them  as  an  engineer,  became  awar?  that  the  French  Govern- 
ment desired  to  have  Poulsen  apjiaratus  installed  on  the  Eiffel  Tower, 
and  they  were  seeking  tenders  for  that  purpose,  and  it  became  the  duty 
of  plaintiff  to  inform  defendants,  and  to  use  his  best  endeavours  to  enable 
them  to  secure  the  order.  It  was  alleged  that  the  plaintiff,  in  breach  of 
duty, failed  so  to  inform  defendants,  and  without  their  knowledge  or  con- 
sent, went  to  Paris  and  tendered  in  his  o\vn  name  for  the  contract. 
Defendants  further  alleged  that  without  their  knowledge  or  con.sent, 
plaintiff  tendered  to  the  British  Admiralty  for  the  supply  of  wireless 
apjiaratus  and  installations. 

As  plaintiff's  claim  for  a  month's  salary  was  admitted,  Mr.  Douglas 
Hogg.  K.C..  opened  defendants'  counterclaim.  He  said  defendants' 
case  was  that  Mr.  Elwell  had  got  contracts  (the  profits  of  which  they 
could  not  tell)  which  they  said  he  had  no  right  to  take,  as  he  was  their 
servant  at  the  time  of  getting  them.  The  defendant  syndicate  was 
formed  on  .Sept.  20,  1912,  for  acquiring  patent  rights  in  the  Poulsen 
system  of  wireless  telegraj)hy.  In  addition  to  obtaining  patent  rights  for 
a  limited  period,  it  had  also  to  erect  in.stallations  and  to  exploit  the 
Poidsen  invention.  That  arrangement  ran  till  March  1,  1914.  It  was 
afterwards  extended  to  Sept.  1.  1914.  The  s\-ndicate  were  anxious  to 
erect  an  installation  at  Horsea  Island  for  the  British  Government.  The 
Admiralty  had  investigated  the  working  of  the  Poulsen  system  in  Cali- 
fornia by  the  Federal  Telegraph  Company,  and  they  stipulated  that  if 
they  gave  the  sJ^ldicate  a  contract  the  Federal  Telegraph  Company's 
engineer  should  supervise  the  work  that  was  done.  On  .July  31,  1913,  an 
agreement  was  made  between  defendants  and  Mr.  Elwell.  by  which  they 
imdcrtook  to  employ  the  jjlaintiff  as  their  engineer,  and  plaintiff  agreed 
to  devote  the  whole  of  his  time,  attention  and  abilities  to  defendants' 
business,  and  to  use  his  best  endeavours  to  promote  their  interests.  In 
addition  to  the  installation  at  Horsea  Island,  his  clients  were  anxious  to 
get  an  installation  erected  on  the  Eiffel  Tower.  They  alleged  that, 
having  covenanted  to  devote  his  whole  time  to  their  employment,  any 
profit  made  by  Mr.  Elwell  when  he  ought  to  have  been  working  for  them 
was  profit  of  which  he  was  trustee  for  them. 

Mr.  Francis  Walrond,  liquidator  of  defendant  sj-ndicate,  gave  evi- 
dence of  its  incorporation,  &c.  The  British  Admiralty  said  they  wanted 
the  designs  as  used  by  the  Federal  Company  of  America,  and  they  made 
it  ccmditional  that  an  American  engineer  should  be  ajipointed  to  super- 
vise any  contracts  which  they  might  give  defendants.  In  July,  1913,  the 
syndicate  appointed  Mr.  Elwell  engineer,  and  they  afterwards  entered 
into  a  contract  with  the  Admiralty.  In  1913  they  were  in  communica- 
tion with  the  French  Government.  In  December,  1914,  they  had  failed 
to  come  to  terms  with  the  patentees,  and  a  meeting  was  held  for  passing 
a  resolution  to  wind  uj)  the  company,  which  was  confirmed  in  January, 
1915.  Witness  wrote  and  told  Mr.  Elwell  that  the  comjiany  had  gone 
into  liquidation.  On  Jan.  25  they  got  an  Admiralty  contract,  which 
was  forced  on  them.  They  had  the  plans.  The  work  was  for  national 
purposes,  and  further  it  was  in  the  interests  of  the  .sjmdicate  to  do  it. 
In  February  he  had  several  conversations  with  Mr.  Elwell,  who  refused 
to  take  less  than  i:i..500  a  year,  but  he  offered  to  accept  half-pay  while  on 
a  holiday.  In  March  witness  received  information  that  Mr.  Elwell  had 
gone  to  Paris.  When  plaintiff  came  back  he  said  nothing  about  any 
French  contract.  On  Ajiril  29  witness  served  Mr.  Elwell  with  a  notice 
terminating  his  engagement  on  July  31. 

A\itness,  in  cross-examination,  denied  that  Mr.  Elwell  told  him  if  he 
consinted  to  a  reduction  of  salary  it  would  be  on  condition  that  he  should 
be  tree  to  work  for  himself. 

Plaintiff  was  called  and  gave  evidence  as  to  his  conversation  with  Mr. 
Walrond  on  the  question  of  half-])ay.  He  said  it  was  agreed  that  he 
{witness) should  accept  half-pay.  and  that  he  should  be  free  to  re-com- 
ni(iuit..rhimself,  .subject  only' to  the  fact  that  he  was  to  lookafterthe 
(fiiitr.Rt  with  tlie  Admiralty.  He  completed  the  installation  on  the  Eiffel 
Towel  tiiwardstheendof  December,  1915,  and  he  obtained  an  Admiralty 
contract  in  connection  with  ships. 

His  l.oRDSHip,  who  said  he  jneferred  Mr.  Walrond's  version,  and 
suggested  an  agreement  between  the  parties  as  to  the  mode  of  settling 
the  accounts. 

Mr.  Whitehead  said  plaintiff  had  already  expressed  his  willingness  to 
account  for  the  profits  if  the  defendants  paid  him  for  the  work  he  did. 

After  consultation  it  was  announced  that  the  ca.se  had  been  settled. 
The  record  would  be  withdrawii,  and  jilaintiff  would  pay  a  sum  of 
money  which  was  not  mentioned.   Anyimputations  would  be  withdrawni. 


defendants  re-wound  the  machine,  but  it  did  not  improve.  Another 
firm  was  called  in  to  effect  repairs  and  was  paid  for  thi'^  work.  Mr. 
A.  J.  Barlow,  electrical  engineer,  said  the  armature  was  wrrng,  besides 
other  things,  which  he  put  right,  and  had  been  paid  £24.  7s.  6d. 

Defendants  did   not   api>ear,  and   Judge   Cluer  gave   judgment   for 
plaintiff  for  £27.  7s.  6d.  (including  £3  overjiaid)  and  cost.s. 


Electric  Motor  Contract. 

In  the  Shoreditch  Comity  Court  recently,  .Miss  A.  Joseph  sued 
Messrs.  Kelly  &  Tarshes  to  recover  £24  damages  in  connection  with  the 
installation  of  a  3-H.r.  electric  motor  with  starter  and  pulley,  guaranteid. 
Evidence  was  given  that  the  motor  was  for  driving  a  fur  skin  dressing 
Jnaohine.     It  did  not  go  right  from  the  start,  and  after  many  complaints 


Electricity  (Supply)  Bill. 

Further  ])rogress  with  this  Bill  has  been  made  by  the  .Stinding  Corn* 
mittee  of  the  House  of  Commons. 

Amendments  safeguarding  the  position  in  regard  to  the  Electricity 
of  the  London  County  Council  were  inserted,  Capt.  C.  E.  W.  Bowyer 
moved  an  amendment  to  Clause  11  ])recluding  the  Electricity  Board 
from  supplying,  or  offering  to  sujiply,  electricity  to  any  one  who,  at  the 
passing  of  the  .\ct.  was  being  supplied  by  any  authorised  distributors 
under  contract,  so  long  as  such  distributors  were  willing  and  prepared 
to  give  such  supply.  He  said  it  was  unfair  to  leave  district  boards  in 
a  position  to  oiler  to  supply  better  terms  than  existing  distributors 
who,  having  expended  consiSerablc  sums  in  puttinu  them  in  position 
to  give  jierhaps  large  supplies  on  low  terms  for  long  contracts,  might 
find  those  customers  taken  from  them  bj-  more  favourably  jilaced  district 
boards. 

Mr.  Shortt  pointed  out  that  there  was  no  necessity  for  the  amendment. 
No  existing  contracts  could  be  broken  without  rendering  parties  liable 
to  the  ordinary  operation  of  the  law,  and  there  was  nothing  in  the  Bill 
which  would  give  any  one  any  immunity  in  law  from  the  consequences 
of  such  a  breach.  The  Bill  would  give  freedom  to  consumers  who  might 
contemplate  the  renewal  of  cimtracts.  and  to  fresh  consumers  desirous 
of  making  them. 

After  discussion  thi'  amendment  was  withdrawn,  and  the  clau  e  was 
then  passed. 

Considerable  discussion  followed  on  a  proposal  to  postpone  con- 
sideration of  Clauses  12  and  13  on  the  ground  that  many  of  the  amend- 
ments thereto  had  only  been  put  downi  the  previous  night,  and  then- 
had  been  no  opportunity  to  consider  them.  The  clauses  in  question 
deal  with  the  method  and  terms  of  transfer  of  existing  undetrtakings 
to  district  boards,  where  such  transfer  is  desirable  in  the  jniblic  interest. 
On  Tuesday  Captain  Bowykr  moved  an  amendment  providing  that 
the  right  of  transfer  under  the  Electric  Lighting  Acts  to  the  District 
Boai-d  should  not  be  exercised  mitil  the  expiration  of  not  less  than  .TO 
years  from  the  passing  of  the  Act,  and  that  the  right  of  purchase  at  the 
end  of  the  period  shoiUd  be  exercisable  on  the  tenns  of  Section  2  of  the 
Electric  Lighting  Act,  1888. 

Mr.  Shoktt  said  it  was  proposed  to  give  the  companies  an  extended 
lease  of  life,  and  no  consideration  was  to  b?  given  in  exchange,  while  at 
the  end  of  the  period  the  corajiensation  would  be  on  the  same  terms 
as  they  would  get  if  their  period  expired  five  years  hence.  Under  an 
amendment  which  he  had  put  dowTi,  if  the  companies  agreed  they  could 
be  taken  over  at  once,  when  they  would  get  their  capital  back. 
Captain  Bowyer  withdrew  his  amendment. 

On  Wednesday  Mr.  Shoktt  proposed  an  amendment  to  add  at  the  end 
of  sub-sec.  (o)  of  sec.  (2)  of  clause  12  (which  deals  with  cases  where  the 
area  of  a  local  authority  is  partly  in  the  district  of  one  electricity  board 
and  partly  in  that  of  another),  the  words  'and  when  part  of  such  area  is 
situate  in  a  localitv  which  is  not  included  in  an  electricity  district  the 
right  of  purchasing  that  part  may.  if  the  Electricity  Commissioners 
co'nsent.  be  transferred  to  a  district  electricity  board  within  whose  district 
any  part  of  such  area  is  situate.     The  amendment  was  carried. 

Mr.  Shortt  also  proposed  to  add  at  the  end  of  sec.  (3)  of  clause  12  a 
provision  that  where  a  generating  station  or  main  transmission  line  is 
over  and  vested  in  an  electricity  board,  the  board  shall,  if  so  required 
within  12  months  by  the  company  or  jx-rson  from  whom  it  is  tiken  over, 
purchase  the  whole  of  the  remaining  i>art  of  the  midertaking  ujion  pay- 
ment of  a  sum  equal  to  the  capital  exjienditure  on  the  whole  undertaking 
less  any  sum  paid  or  payable  as  purchase  money  in  resjiect  of  any  gene 
rating  station  or  main  transmission  line.  Mr.  Shortt  said  the  intention 
was  tliat  the  value  of  the  undertaking  should  bi-  taken  to  l>e  the  capital 
represented  by  existing  a.sscts. 

A  proposal  "by  Sir  Fkkdk.  H,m,i.  that  liiv  i/etirs  b»  substituted  for  the 
words  firdvc  mo'nihx  shown  in  it  dies  in  the  above  paragraph  was  adopted. 
Mr.  Shortt's  amendment  was  carried  as  amended. 
( lause  13  in  the  draft  of  the  Bill  pi-ovides  that  the  Electricity  Com- 
missioners niav  exclude  from  the  area  of  a  jiower  comi>any  part  of  that 
area  which  is  iiot  b,-iiig  siip|iUed  by  the  company,  and  which  it  apjiears 
to  the  Commissidiiei-s  could  b<'  bctterserved  by  the  Electricity  Board,  and 
in  consideration  therefor  may  confer  on  the  jxjwer  comiiany  power  to 
supply  electricitv  for  llyhlimi  piiipo.^i.o  in  other  part*  of  their  area  of 
supply.     On  the"  motion  of  Mr.  Shortt,  all  purpaies  was  substituted  for 

A  further  amendment  propo-sod  by  Mr.  Shoutt.  to  be  added  at  the  end 
of  Clause  13.  wa's  carried.  Its  main"  provisions  are  that  where  a  generat- 
ing station  of  a  power  company  is  veste<l  in  a  district  electricity  board 
the  date  fixed  for  the  vesting  t"heroof  shall  not  b?  earlier  than  one  year 
after  the  order  constituting  the  board  comes  into  operation,  and  if  within 
that  year  the  power  company  so  require,  the  district  electricity  board 
shalfpurehasc  the  whole  of  the  undertaking  of  the  power  company  upon 
the  terms  of  paying  to  the  power  company  the  fair  market  value  of  the 
undertaking  as  "a  going  conceni  at  the  date  of  the  constitution  of  the 
district  electricitv  lioard. 
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Gommercial  Topics. 


SPECU!'1CATJU>»S  PUBLISHED. 

T>ie  toilowing  abstract  tram  some  ot  the  specifications  recently  published  have  been 
SDxially  compiled  by  Messrs.  Mewburn,  Ellis  &  Co.,  Chartered  Patent  Agents, 
70  and  72,  Chancery-lane,  London,  W.C. 

i/heneuer  the  date  applied  tor  differs  from  the  dale  on  which  the  application  was  lodged 
at  the  Patent  Office  the  tormer  is  given  in  brackets  atler  the  title. 

1918  Specifications. 

132.542  Slack.    Cleaning  or  renovating  carpets.    (7/2/17.) 

132.548  Marconi  Wireiess  Telegraph  Co.  of  America.    Method  of  and  apparatus 
for  receiving  radio  signals.    (19,7/17.) 
Relates  to  a  method  of  reducing  interference  in  radio  communication,  which 
consists  in  receiving  static  and  similar  disturbances  in  such  a  manner  that  a  plurality 
cf  electric  impulses  are  created  in  the  system  by  each  disturbance  at  substantially 
the  same  instant,  combining  said  impulses  in  such  a  manner  that  substantially  no 
effect  is  produced  thereby  on  the  detector  circuits  of  the  system,  receiving  signa 
waves  in  such  a  manner  that  a  plurality  of  electric  impulses  is  created  in  the  system 
by  each  wave  at  different,  instants  of  time,  and  influencing  the  detector  circuits  by 
■mpulses  from  said  waves. 
132.561  Jenkins  &  East  Stratford  Works.     Electrolytic  cells.    (20,6/18.) 
132.062  Western  Electric  Co.     High-frequency  signalling.     (24,6,18.) 
132.567  EwEN.     Means  for  measuring  electrical  currents.     (19  7/18.) 
132,574  &  132.575  B.T.-H.  Co.,  Hastings  &  Martin.    Starling  devices  for  alternating 

current  dynamo  electric  machines.    (14,8,18.) 
132.579  Cleverley.    Detachable  clips  for  attaching  electric  cables  to  balloon  cables. 

(15/8,18.) 
132.607  Aldred.    Dynamo-electric  generators  and  motors.    '18/9/18.) 
132,610  B.T.-H.  Co.  &  Hastings.     Electro-magnetic  switches.    (18/9/18.) 
132.616  BiBBY&BovlKG.     Electric  blast  furnaces.     (20/9/18.1 
132,630  Pessell  &  Pessell.      Appliances  for  operating  signals  and  telephonic  codes. 

(27/9  18.) 
132.633  Clifton,  Cox  &COWELL.     Electric  bells.    (28/9/18.1 
132,635  Lawton  &  Hampton.     Electric  furnaces.    (28/9/18.1 
132.638  B.T.-H.  Co.    Manufacture  of  incandescent  electric  lamps.    (1/10/18.) 
120.901  Scintilla  (Firm  of).    Magnets  of  magneto  electric  ignition  apparatus.  (6/11/17.) 
132.665  British  Lighting  &  Ignition  Co.  &  Bennett.    Means  for  securing  the  pole- 
shoes  of  a  magneto  machine.     (14 '11. '18.) 
132.668  Latour.    Audion  or  lamp  relay  or  amplifying  apparatus.    (17/11/17,  addition 

to  3,140/18.) 
132,673  Barbour  &  Partridge.    Transmission  of  a  rotational  or  turning  movement  in 

electrical  switchgear.     (23,  11/18.) 
132,678  Graham.    Shock  absorber  and  protector  for  electric  lamps.    (30/11/18.) 
132,7(X)  Moss.    Couplings  or  connectors  for  electric  lighting  v/ires,  cables  and  the  like. 

(9/1/19.) 
123.734  Girardeau.     High-frequency  generators.    (14;2/18.  addition  to  12,809/13.) 
132,715  Hughes.     Electric  bell  construction.    (19,2  19.) 

128.543  British  Westinghouse  Electric  &  Mfg.  (^.     Rotary  electric  converters. 
(17,'6/18.) 

130,598  Aktiesolaget  Svenska  Kullagerfabriken.    Pawl  and  ratchet  gear  having  an 
electro-responsive  releasing  device.    (27/7, 18.) 

1919  Specifications. 
132,818  Waters.     Electric  signalling  apparatus.    (17,1117.) 

116,088  Allgemeike   Elektricitats-Ges.     High-frequency   dynamo  electric   machine 

with  turbine  drive      (24, 1,.  17.) 
132,840  Marks.     (Splitdorf  Electrical  Co.)     Ignition  devices.     (20/8/18.) 
132.876  B.T.-H.  Co.     (G.E.C.)     Alternating  electric  current  machines.     (25  9  18.) 

Comprises  a  machine  provided  with  nine  terminals  and  connected  to  corresponding 
terminals  of  one  winding  of  a  transformer,  said  winding  comprising  two  groups  of 
mesh  connected  windings,  one  group  consisting  of  six  windings  having  windings  cf 
alternate  large  and  small  number  of  turns,  the  ratio  of  the  large  number  cf  tutns  to 
the  small  number  being  substantially  as  two  to  one  ;  the  other  group  consisting 
of  three  windings  having  equal  number  of  turns,  the  ratio  of  the  last  said  number 
to  the  smaller  number  of  turns  in  the  six  winding  group  being  substantially  as  two 
and  a  half  to  one. 
132,879  Crosbv.  Electric  furnaces.  (25,9, 18.1 
132.903  Automatic  Telephone  Mfg.  Co.  &  Remington.     Electric  signalling  systems 

such  as  are  used  in  mines.     (8,10  18.) 
120,561  Akt.  Ges.  Brown.  Boveri  et  Cie.     High-tension  distributor  for  multi-cylinder 

internal-combustion  engines.     (20,  IG,'  17.) 
132.909  Electrical  Improvements  &  Beard.     Protective  arrangements  for  electric 

distributing  cables  and  the  like.     (12, 10/18.) 
132,928  Collie.    Spring  contact  clips  for  replacement  electric  fuses.    (11/11/18.) 
132,936  Ra.ilihg,  Garrard  &SEARLE.     Electric  switches.     (19/11/18.) 
132,956  Neale.     Electrical  means  for  locating  masses  of  metal.     (18/12/18.) 
133,(X)2  Jorgehsen.     Electric  supply  systems  for  use  on  ships.     (20  '5/19.) 
133.010  Stalhane  &  Krihg.     (Contact  pins  for  electric  connecting  plugs.     (19;6/19.} 
132.938  Kemp  &  Birkand.     Electrically  propelled  vehicles.     (22  II,  18.) 


23,150 
23,169 
23,193 
23,195 
23.209 

23,223 
23,254 
23,260 
23,270 
23,274 
23.275 
23  279 
23.292 
23,313 

23,319 
23,321 
23.324 
23,345 
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23,396 
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23,440 
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23.470 
23.495 
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23.522 


APPLICATIONS  FOR  PATENTS. 

Note. — Names  within  parentheses  are  those  ol  communicators  ol  invention, 

September  20,  1919. 
Calvert.     Electric  heating  of  water. 
Riley.    Portable  electric  lamps. 

Desplats.    Combined  automatic  switch  or  button  for  electric  bell. 
McKiM.    Locking  strap  for  mat;netos. 
Smbddles.    Trollies  or  current  ocllectors  for  electric  trams,  &c. 

September  22,  1919. 
Baydon.    Vacuum  tubes.  &c. 
Hodgson.     Radio  instruments. 
Potter,    Secondary  generator. 
Bradshaw.     Electrically  driven  talking  machines. 
Pfester  &  Phillips.     Electrical  indicating  number  switch. 
Re.ishaw.    Variable  inductances  for  wireless  telegraphy,  &c. 
Ber'aick  &  SizAiRB.     Electric  sirens. 
B.  T.-H.  Co.    (C.  E.  Co.)    Welding  machinas. 
Gill.    Wireless  telegraph  receivers. 

September  23,  1919. 
Stopi  ord.    Apparatus  for  detecting  temperatures  of  demagnetisation  of  steel,  &c. 
Fox.    Trolleys  for  tramways. 

Taylor.     Improving  current  carrying  capacity  o!  existing  three-phase  systems. 
Matsoh  ft  Roberts.     Electric  telegraph  'ending  key. 
Fletcher  &  Green.    Cut-outs. 
Ureh.    Protective  fuses  for  electric  circuits. 
Smart  &  Tucker.    Telegraph  cr  telephone  recoiders,  relays,  &c. 
Hooper  fie  Hobley,     Electrical  indicators,  &c, 

September  2\,  1919. 
KiRKLAHD  &TIDSWELL.    Trolley  heads. 
Austin  Motor  Co.  &  Walker.     Electric  generating  plants. 
AssERSoHH.     Lamp-holders,  &c. 
Bastian.     Electric  heating  stove  or  fire. 
Franklin.    Aerial  systems  of  wireless  signalling. 
Akt.  Ges.  Brown,  Boveri  et  Cie.     Electrical  propulsion  of  ships.    (1/10/18, 

Switzerland.) 
Smith.    Apparatus  for  operating  points  of  tramways,  &c. 
Brown.    Relays. 


An  Important  Engineering  Amalgamation. 

It  i-i  aniKiuncpd  tli,il  iici;.,tMtiiiiis  are  procpeding,  ami  are  practically 
complcti-d.  for  tlie  ab-^ni  ption  c:f  t\v  business  of  Messrs.  BI•o^vn,  Boveri  & 
Company,  by  Messrs,  \"icker.s,  Ltd.  It  will  be  remembered  that  the 
former  Hrm  were  recently  siicces.sful  in  securing,  in  competition  with 
British  lirms,  a  contract  for  the  sujiph'  of  three  turbo-alternators  to  the 
Edinburgh  Corporation, and  theamalgamntion,  or  working  arrangement, 
will  have  important  consequences  for  the  British  electrical  industry 

*  *         *         * 

A  Brussels  Commercial  Fair.  '^^  j 

The  Brussels  Municipal  Council  is  organising  a  commercial  fair,  which 
will  be  held  in  April,  192U.  It  is  hoped  to  make  the  fair,  which  is  under 
royal  patronage  and  supported  by  the  Government  and  the  Province  of 
Brabant,  an  annual  one,  and  the  first  fair  will  be  open  to  Allied  and 
Neutral  countries.  Its  object  is  the  bringing  together  of  actual  manu- 
facturers and  buyers.  Business  will  be  done  from  samples,  models, 
designs,  &c.  ;  the  sale  of  goods  at  the  fair  is  strictly  forbidden.  Exhibits 
will  be  divided  into  groups.  Firms  must  indicate  the  origin  of  the  goods 
they  desire  to  exhibit,  and  if  required  by  the  committee  must  produce 
certificate  of  origin.  Copies  of  the  regulations  (in  French)  and  forms  of 
application  for  spaces  may  be  consulted  at  the  Inquiry  Office  of  the 
Department  oi Overseas  Trade,  4,  Queen  .4nne's-gate  Buildings, S.W.  I. 

3|C  #  *  * 

Private  Bill  Procedure. 

In  consequence  of  the  passing  of  the  Ministry  of  Transport  Act,  IIIHI. 
it  is  proposed  to  make  important  changes  in  the  Standing  Orders  of  the 
two  Houses  of  Parliament  which  will  affect  the  procedure  in  regard  to 
private  bills.  It  will  be  provided  that  copies  of  every  local  bill  relating 
to  railways,  tramways,  canals,  waterways  or  inland  navigations,  road^. 
bridges  or  ferries,  or  vehicles  or  traffic  thereon,  or  to  harbours,  docks  or 
piers,  shall  be  deposited  at  the  office  of  the  Ministry  of  Transport  ;  of 
every  such  measure  measure  relating  to  gas,  water  or  patents,  or  to  the 
generation  or  supply  of  electricity,  or  for  incorporating  or  giving  powers 
to  any  company,  at  the  office  of  the  Board  of  Trade  ;  and  of  each  one 
relating  to  the  generation  or  supply  of  electricity  at  the  office  of  the 
Commissioners  of  Works  as  well  as  the   Board  of  Trade. 

*  *  *         * 

Trade  with  South  fiussia. 

As  the  South  of  Russia  ha.s  now  been  cleared  of  the  Bolshevik  forces 
there  should  be  opportmiities  of  securing  contracts  for  the  supply  of 
electrical  engineering  plant  in  that  area.  In  this  connection  it  is  inter- 
esting to  note  that  several  of  the  railway  companies  and  Government, 
industrial  and  other  establishments  in  South  Russia  ha\e  formed  an 
Association,  with  a  capital  of  50,000,000  roubles,  for  the  purpose  of 
making  purchases  abroad  of  machinery,  railway  plant  and  other  goods 
required.  It  is  proposed  to  work  the  scheme  on  the  barter  principle, 
and  as  some  of  the  members  are  very  influential  they  may  succeecl  in 
obtaining  the  necessary  goods  for  transport.  The  temporary  head  office 
and  title  of  the  association  are  as  follows  :  The  buying  Committee  of  the 
Economic  &  Technical  Association  of  the  liberated  Provinces  of  Russia,. 
116,  Bolshaya  Sadovaya-street,  Rostov-on-Don. 

Hydro-Electric  Works  in  Bolivia. 

In  a  recent  issue  we  pointed  out  that  the  jiossibilities  of  extendii.„ 
the  export  trade  in  electrical  ])lant  and  machinery  in  Bolivia  were  good. 
We  now  learn  that  the  Bolivian  Chamber  of  Deputies  is  considering  a 
Bill  to  authorise  the  development  of  the  country's  numerous  waterfalls 
in  the  generation  of  electric  current.  A  preliminary  simey  of  the 
available  sources  of  water  power  has  been  made  by  a  British  engineer, 
and  owing  to  the  lack  of  native  coal  and  oil  it  is  recommended  that  the 
Government  should  defray  the  cost  of  a  detailed  survey  of  the  available 
falls  and  also  the  expense  of  hydro-electric  schemes  and  installaticm.s. 
The  country  is  rich  in  mineral  resources,  but  it  lacks  modern  scientific 
equipment.  The  Bolivian  General  Enterprise,  a  British  company  o|k'1 - 
ating  chiefly  with  French  capital,  is  the  only  big  eh'ctrical  company  in 
the  country.  The  coin|>any  supjilies  the  inunicipality  of  La  Paz  with 
about  L.WO  kw.  for  traction'an.l  liglit,  but  (lie  [ilant  caj)acity  is  3.000  k«-. 
It  is  stated  that  there  are  good  possibilities  of  hydro-eleetrie  development 
in  three  main  localities — La  I'az,  Tres  Cruees  and  Colqiiechaca.  For 
La  Paz,  power  would  be  obtained  from  the  Yungas  River,  and  could  alsi> 
be  used  for  the  Yungas  Railway  (now  under  construction)  and  the 
Corocoro  copjier  mines,  as  well  as  supplying  cheap  current  for  heating 
cooking,  lighting  and  industrial  ]iurpose.s.  There  should  also  be  a  goo<l 
demand  for  electrical  ajiiiaratiis  and  accessories  in  the  city.  In  Tre.s 
Cnices,  a  rapidly  developing  mining  regi<m,  a  large  number  of  mines 
require  ])owera.nd  light ;  a  tramway  is  needed  to  connect  with  the  town 
of  Oruro,  and  another  with  ('ochabamba.  The  Cochabamba  Valley 
railroad,  a  narrow  gauge  line,  needs  capital  to  complete  the  clectriHcation 
of  its  system  and  to  reconstruct  and  widen  its  lines.  The  wealthy  mining 
district  of  Colquechaca  also  needs  electric  current  for  power,  heat  and 
traction.  A  railway  extension  to  Uncia,  another  rich  mining  centre,  is 
urgently  needed,  and  there  should  be  improve<l  communication  with  the 
city  of  Sucre,    In  each  case  there  is  an  abundance  of  water- power  available. 

According  to  estimates  the  cost  of  hydro. electric  ])lants  in  the  three 
regions  named  would  be  £2,00O.OIMl  sterling.  "  The  Times  "  trade  corr.- 
spondent  states  that  as  hydro-elect  rie  jiower  is  the  best  solution  of  Bolivia's 
transport,  lighting  and  heating  problems,  there  is  little  doubt  that 
Government  eneoiiragenient  will  lie  given  to  .sound  and  compreheiisivcT 
schemes.  If  British  lirais  want  to  have  a  share  in  this  highly  promising 
work,  steps  should  be  taken  to  secure  representation  in  La  Paz. 
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Electricity  Supply. 

CuLLiNGTON  Urban  Coumil  lias  di-ridcil  tn  airily  for  a  iirovisional 
electric  lighting  onlcr. 

It  is  propj^ed  to  instill  electric  light  at  the  Primitive  Methodist 
Cliurch  and  School.  Brierfield. 

A  local  company,  with  a  capital  of  £4,000,  is  being  formed  at  Cavax 
for  the  puiiJose  of  establishing  electric  supply  works. 

Pesang  Mtmicipal  Council  is  raising  a  loan  of  €250,000  for  extensions 
(jf  the  electric  su])ply  undertaking,  for  new  drainage  works,  &c. 

An  inquiry  was  recently  held  at  Bath  into  the  application  of  the  Cor- 
jioration  for' sanction  to  borrow  £30.404  for  extensions  of  the  generating 
plant. 

An  inquiry  has  been  held  at  St.  Helen-S  into  an  application  of  the 
( 'iirporation  for  sanction  to  borrow  £.57,100  for  extensions  of  the  electric 
supply  undertaking. 

In  consequence  of  the  recent  temporary  failures  of  electric  supph-  at 
AccRiNGTON  it  has  been  decided  to  make  a  connection  with  the  Rawten- 
stall  sujjply  system. 

Wimbledon  Corporation  has  referred  back  a  recommendation  of  the 
Electric  Lighting  ('ommittce  to  fix  a  minimum  charge  of  13s.  4d.  per 
(|uarter  for  electric  current. 

Owing  to  the  high  price  of  gas.  Wiqton  Utban  Council  has  asked  the 
surveyor  (Mr.  ,1.  j.  Davison)  to  prepare  a  report  upon  the  question  of 
I  lighting  the  town  by  electricity. 

The  Corporation  of  Ba.singstoke  propose  to  expend  £12,000  on 
extensions  of  the  electricity  undertaking,  and  an  inquiry  has  been 
held  into  the  application  for  sanction  to  borrow  this  sum. 

Croydon  Corporation  has  decided  to  replace  some  of  the  transformers 
put  in  during  1905  and  1906  by  a  more  efficient  type.  The  cost  will  be 
£2,025,  and  will  be  charged  to  reserve  and  renewals  fund. 

Asp.atria  Urban  Council  has  decided  to  call  in  an  electrical  engineer 
to  report  upon  the  advisability  of  establishing  electric  supply  works,  and 
the  Gas  and  Lighting  Committee  has  b;en  instructed  to  make  the  ap- 
))  )intment. 

At  a  recent  meeting  of  residents  it  was  decided  to  form  a  local  com- 
p.iny,  with  a  capital  of  about  .£2,000,  at  Tarve.s  (Aberdeen),  for  the  pur- 
|iose  of  establishing  a  small  electricity  station  for  supplying  current  fo 
lighting.     It  is  thought  that  electricity  ca  n  be  supplied  at  Is.  3d.  a  unit. 

COLNE  Electricity  Committee  has  adopted  a  revised  scheme  for  trans- 
forming plant  and  mains,  and  application  is  to  be  made  for  sanction  to 
bfirrow  £37,648  for  the  work.  A  recent  extension  scheme  was  rejected, 
but  it  is  now  proi)osed  to  take  a  supply  in  bulk  from  a  neighbouring 
authority. 

At  LouTU  (Lines)  the  Council  is  considering  the  question  of  electricity 
supply,  and  as  several  factories  are  to  be  erected  in  the  town  it  is  essential 
that  a  supply  should  be  available  for  power  and  lighting  jmrposes. 
A  local  company  bus  submitted  proposal-,  to  the  Council,  which  Also 
proposes  to  erect  50  new  houses  in  the  district. 

In  a  report  to  Oldham  Elertricity  Committee.  Mr.  Robert  Blackniore. 
cmsulting  engineer,  suggests  the  advisability  of  erecting  a  new  g?nera  ting 
station  to  meet  the  future  demand  for  electrical  current.  He  considers 
that  there  is  no  area  in  the  whole  country  where  the  horse-power  per 
acre  will  reach  the  high  figure  that  obtains  at  Oldham. 

Cric'Cieth  Town  Council  is  embarking  ujion  a  housing  scheme  anil 
other  improvements,  and  at  the  last  meeting  Mri.  IJoyd  George  sjmke 
strongly  in  favour  of  an  electric  light  scheme.  She  .said  she  felt  that  they 
as  a  ("ouncil  should  obtain  expert  o])inion  on  the  water  ])ower  at  Rhvd\ - 
b?nllig,  which  could  b?  utilised  in  generating  electric  current. 

Several  apjilications  for  a  supply  of  current  for  power  have  been 
received  by  Burnley  Electricity  Committee  from  local  cotton  mills, 
but  owing  to  the  inadequacy  of  the  jiresenl  jilant  the  Committee  have 
b'cn  comi).'lled  to  refuse  them.  As  the  consum])tion  is  on  the  increase 
and  in  future  is  likely  to  grow  c<insiderably  larger,  a  sub-committee  has 
b-en  appointed  to  consider  the  question  of  extending  the  ])lant  at  the 
electricity  works. 

Ei)ixi!UiiiiH  City  Council  has  ajjproved  the  draft  of  a  i)rovisional  order 
fipr  extending  the  boundaries  of  the  city,  -so  as  to  include  (he  burgh  ot 
J."ith  and  .Musselburgh  and  certain  suburban  districts  of  AIidh)thian. 
Application  is  to  b?  made  for  authority  to  construct  the  followintr  tram- 
way extensions — viz.,  (1)  from  the  tramway  terminus  at  Nether  LilhTtim 
to  the  cross  roads  on  the  main  Liberton-road  ;  (2)  From  Craiglockhart 
to  Colinton  :  and  (3)  from  King's-road,  Portobello,  to  Seatield.  It  is 
proposed  also  to  obtain  powers  to  run  motor  (jmnibuses  on  live  routes. 

York  City  Council  proposes  to  erect  a  hydro-electric  stilion  on  the 
River  Ouse  at  Linton  Locks,  about  10  miles  above  the  city,  and  on  the 
30th  ult.  Col.  T.  C.  Ekin  held  an  aj)plication  for  sanction  to  borrow 
£46,610  for  the  purpose.  The  Electric  Lighting  ('ommittec  has  been 
■  considering  the  utilisation  of  available  water  power  and  for  schemes 
for  harnessing  the  power  on  the  weir  at  Naburn  Lock  (below  the  city)  and 
the  weir  on  the  Derwent  at  Stamford  Bridge  are  also  proposed. 

The  Town  Clerk,  Mr.  P.  J.  Spalding,  explained  that  the  enormous 
increase  in  the  cost  of  coal  encouraged  the  ('or])ordtion  to  go  on  with 
the  scheme,  and  to  uti  ise  all  their  natural  resources.  It  was  estimated 
that  they  could  save  several  thousands  of  tons  of  coal  yearly  by  the 
scheme.  It  was  proposed  to  turn  the  waterfi-om  the  present  main  stream 
into  a  new  cut  to  b?  made  in  the  iOand  between  the  lock  an<l  the  weir, 
whir-h  would  give  a  How  of  lOO.dlKl  cnbie  feet  of  water  j).-r  n\iiuiti'.     The 


length   of  the   transmission   cable  fi-om    Lintin   to   the  sub-station  at 
I^endal  Bridge  woulfl  be  15,000  yards. 

Mr.  .1.  W.  Hame.  City  Electrical  Engineer,  gave  technical  details  and 
said  the  jiower  obtainable  was  estimaterl  to  vary  from  1.5C)  to  2,000  h.p. 
the  proposal  b.-ing  to  utilise  u))  to  1.3.50  h.p.  There  would  bo  a  power 
hou.se  on  the  i-iland  with  a  turbine  ])it,  a  head  race  firough  the  island, 
generators  and  a  trjnsmi<sion  plant,  and  a  transmission  cable  to  York. 
The  four  turbines—  two  of  30,IU)0  cubic  feet  p.-r  minute  and  two  of  20,00<' 
— would  give  a  total  capacity  of  100.000  ft.  A'lowing  for  loss  in  trans- 
mission (about  7  per  cent.)  there  would  b?  3.300.0  Ml  units  available  for 
distribution,  equal  to  a  third  of  the  ])r.'sent  tot.il  requirements  of  the 
city.  The  Corporation  would  also  be  able  to  supply  piwer  to  the  village.s 
en  route  from  the  new  station  to  York.  They  estiinat'd  a  saving  of 
£5,.500  per  year  in  coal  alone,  and  there  would  b.>  saving  in  repairs  and 
maintenance  of  steam  plants,  and  it  would  b:-  jiossihie  to  shut  down 
the  existing  generating  plant  over  week-ends  at  certain  [lortions  of  the 
year.  The  estimated  cost  of  £40,610  was  distributed  as  follows  :  Ex- 
cavation and  foundation  of  buildings.  £12.370  ;  mechanical  plant,  £12,920 
electrical  plant,  £10,620  :  overhead  line,  £7,110  ;  contingencies,  £3,590. 
The  works  cost  of  the  existing  steam  power  station  was  £43,200.  There 
would  be  a  gross  saving  shown  on  working  costs  of  £4,7(i0  a  year,  and 
the  annual  saving  when  the  Linton  scheme  was  paid  ior  would  be  £5,000. 

Electric  Traction. 

Owing  to  increasing  running  costs,  &c.,  Chesterfield  Corporation- 
has  revised  the  tramway  fares  as  from  Dec.  1. 

Owing  to  the  expense  of  horse  and  cart  collection,  Babses  Urban 
Council  has  decided  to  purcha.se  an  electric  tractor. 

The  Tonbridge  Chamber  of  Trade  is  strongly  in  favour  of  Electbic 
Traction  on  the  Railways,  and  especially  on  the  S.E.  &  Chatham  lines. 
The  National  Chamber  of  Trade  has  been  invited  to  ask  their  ])rovincial 
branches  to  consider  the  matter  with  a  view  to  more  efficiency  of  transport. 

The  chairman  of  Birkenhead  Tramways  Committee  has  stated  that 
the  municipal  tramways  undertaking  will  be  free  of  debt  and  a  clear  asset 
to  the  town  within  eight  years.  The  system  is  in  a  fairly  satisfactory 
position,  and  it  is  estimated  that  this  year  between  23,000,000  and 
24.1100.11000  passengers  will  be  carried. 

Owinu'  to  the  introduction  of  the  eight-hour  day  on  the  tramways, 
railways  and  omnibus  scri'ices  of  the  Undeegrouxd  Electric  Rail- 
ways (oMrANV  OF  London,  an  additional  expenditure  is  incurred  of 
nearly  £7(Ml.t«MI  per  annum,  and  approximately  20  per  cent,  more  staff 
are  required  to  work  the  services. 

The  Minister  of  Transport  has  decided  to  estab'ish  an  Advisory- 
Committee  on  London  Traffic,  of  which  Mr.  Kennedy  Jones  wil!  be 
chairman.  The  other  members  aiv  Sir  Henry  Mayhury,  Admiral  Sir 
Charles  Bartholome.  Mr.  (!.  H.  Hume.  Mr.  E.  Underwood.  Aid.  Francis 
Dent  and  Mr.  Will  Thorne.  M.P. 

The  London  CorXTV  Council  will  apply  in  the  next  session  of  Par- 
livment  for  the  removal  of  the  limitations  imposed  by  the  Council's  Act 
of  1912  in  respect  of  the  use  of  the  tramways  in  Tooley -street  lietwcen 
Bermondsevstreet  aiul  .loiner-street. 

On  Tnes'ilay  the  Council  adoptod  the  r?jK)rt  of  the  Highways  Com- 
mittee recommending  the   tramway  extensi:)ns  set  out  in  our  last  issue. 

Lancaster  Council  has  discussed  a  ivport  of  the  Tramways  Engineer 
as  to  the  cost  of  substituting  petrol  omnibuses  for  the  |)re.seut  electric 
tramways.  Councillor  Smith  said  the  town  was  not  suitable  for  tram- 
wavs.  biit  he  favouveil  electric  rather  than  ]ietrol  omnibuses,  .\ccording 
to  the  report  £l3..")(i:i  could  b  ■  realised  by  sale,  and  to  put  the  syst.-m  in 
order  would  cost  i;2").()llit.  The  report  has  b.-en  referred  back  for  re- 
consideration. 

Owing  to  the  satiifactory  exiKri-ncc  which  SiiEKFiEi.n  Corporation 
has  had  with  electric  vehicles,  in  the  collection  of  house  r.-fuse,  it  has  been 
decided  to  increase  the  present  licet  of  12  vehicles  to  66.  and  to  abolish 
hor.se-drawn  wagons.  For  the  normal  work  of  the  el.>ansing  department 
(itt  electrics  will  b^  r<  (piiivd,  but  it  is  proposed  tokcejia  margin  of  \0  \ieT 
cent,  for  emerirencies  and  to  cover  breakdowns.  It  is  also  proposed  t<> 
eqni))  a  suitable  garage  and  to  put  in  thn'c  additional  100  kw.  motor- 
ti'nerators  for  charging  batteri-s.  Ike.  The  total  cost  of  the  scheme, 
which  will  be  carried  out  gradually,  is  estimated  at  £100.000. 

It  is  announced  that  the  directors  of  the  XorthEastern  Railway 
CoMi'ANY  have  provisionally  .sanctioned  a  scheuu>  for  adopting  electric 
traction  on  their  main  line  between  York  and  Newcastle  (a  distance  of 
SO  miles).  The  scheme  has  b.^en  ))repared  by  Sir  \'ineent  Raven,  chief 
uu'chanical  ensiineer.  in  eiuisultation  with  the  eomiianys  consulting 
electrical  engineers,  Messrs.  Merz  &  McL-llan.  The  sebeme  also  ).rovidos 
for  the  eleetrifieation  of  the  loop  line  (31  miles  in  lenulh)  fiiim  North- 
allerton to  Ferryhill  vii  Stockton.  Hitherto  the  eX|H-rience  of  the 
company  with  electric  traction  has  b.-en  conlined  t-o  working  dense  local 
i)asseuger  traffic  on  T\iu-sidc  between  Newcastle  and  Whitley  15ay,  and 
of  mineral  traffic  between  Shildon  and  Newport  (Middlesbnnigh).  The 
former  was  oikuumI  in  Maivb.  lOttl.  and  the  latter  in  1!HC>.  In  both 
cases  the  results  obtained  have  proved  very  satisfactory.  No  other 
company  in  Great  Britain  has,  however,  exiK-rimenteil  with  electric 
haulage'of  freight  trains.  On  Tmeside  the  third  rail  system  is  in  use, 
but  between  Shi'don  and  Newport  overhead  electrical  e<[uipment  has 
b.'cn  ndopt.-d.  A  eoubination  of  the  third  rail  and  overhead  system 
will  now  b-  adopted.  t\v  general  idea  b.>ing  that  the  former  should  be 
used  on  running  lines  ami  the  latter  in  goods  yaiils  and  at  largo  stations. 
All  trains  wi'l  lie  hauled  by  locomotives. 
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Imperial   and  Foreign  Notes. 

Mr.  C.  H.  Mere  lia.-i  1> -fn  apiKiiiit.cl  lonsultiiij;  fngim-tr  to  Cape  Town 
City  Council  in  order  to  advise  •jenerally  on  tlie  develojHnent  of  the 
electric  supply  iinilertakinf;.  -^'r-  .Meiv.  will  receive  a  fee  of  1'600  per 
annum  plus  travelling  and  other  ex|M'nse.s. 

It  is  proposed  to  erect  a  hydroelectric  power  plant  capable  of  develop- 
inn;  160,1100  H.i>.  at  Little  duBonnet  Falls,  on  the  Winniiies;  River,  north- 
east of  the  city  <if  \Vinni|)ef;.  There  will  be  eight  21.000  n.i'.  turbines. 
and  the  total  cost  is  e.stimatod  at  $9,000,000. 

According  to  Sir  William  Hearst,  Premier  of  Onhkio.  one  home  in 
every  two  in  the  rural  district  of  the  province  has  a  telephone.  If  this 
statement  be  correct,  and  there  is  no  reason  to  doubt  its  accuracy, 
the  iH)sition  of  affairs  is  very  mucli  better  than  in  this  country, 
where  very  few  farmers  have  telephone  facilities.  The  tele))hone  is 
essential  for  farmers  ami  market  growers,  and  pressure  should  lie  brought 
to  bear  ujron  the  Postmaster-<!eneral  to  improve,  not  only  the  urban, 
but  the  rural  tcle])hone  ser\ioe. 

Xkw  Zkalanu  Dominion  tiovernment  recently  ]>urchas,'d  the  Hora- 
li  ira  hydro-electric  undertaking,  at  £212,500.  from  the  Wailii  Gold 
Mining  Company,  and  took  possession  of  the  installaticm  on  Oct.  1.  The 
Kovernment  will  make  arrangements  to  give  the  comp.iny  all  the  power 
it  re<)uires,  distributing  the  remainder  for  domestic  and  industrial  uses 
in  the  towns  of  the  Hanraki  district  and  in  urb.in  and  rural  ]>arts  of  the 
Waikato.  Tlie  total  sum  expended  on  the  works  by  the  company  was 
about  £200.0(JO.  and  the  present  plant  is  ca])able  of  developing  about 
0,000  II. 1".,  but  the  addition  of  two  more  units  would  give  an  additional 
3.000  H.r.  The  Waihti  Company's  maximum  demand  is  about  4,000  ii.i". 
The  transmission  line  to  Auckland  will  follow  the  railway  line,  and  supply 
Cambridge  and  Hamilton  and  several  smaller  townships  between  Hamil- 
ton and  Auckland.  The  distance  of  Horahora  from  Auckland  is  over 
100  miles.  The  purchase  is  look.^d  upon  as  an  important  matter  for  the 
.Auckland  Province,  as  the  Horahora  scheme  promises  to  be  the  means 
of  supplying  an  almost  unlimited  supjily  of  electricity  for  the  industries 
of  the  province  and  the  city,  and  should,  within  a  short  time,  place  the 
province  in  as  good  a  )>osition  in  regard  to  hydroelectric  power  as  Canter- 
bury now  is  as  a  result  of  the  Lake  Coleridge  scheme. 

In  consequence  of  the  damage  caused  during  an  air  raid  in  February. 
1918,  the  hydro-electric  power  station  building  at  Padua  has  coUajised 
and  toi)i)led  over  into  the  canal.  A  huiic  crevasse  was  discovered  in  one 
of  the  main  walls,  but  before  ste])s  could  be  taken  to  repair  it  tlie  whole 
building  crashed. 

As  a  result  of  the  ))reliminary  investigations  of  the  "Committee  of 
.'Study  and  Research  '  for  the  practical  application  of  hydro-electric 
forces  bv  L'Tii.isisc  Tidai,  Forces.  M.  t'els.  Under  Secretary  of  State 
for  Public  Works,  has  decided  to  arrange'  for  exjieriments  for  that  pur- 
pose. These  experiments  will  Ik-  conducted  ..tl'  C,i|k-  Finistcne.  and  in 
Saint  Briso  Bay  (St.  .Malo). 

Under  a  French  law.  promulgateil  on  th-  Sth  ult..  the  term  of  French 
patents,  which  had  not  expired  prior  to  .Aug.  I.  101 H.  and  patents  issued 
or  applied  for  subscciuent  to  that  date  and  before  A\ig.  1.  1919.  may  now 
be  extended  on  ai)])lication.  when  it  can  be  proved  that  the  patentees  or 
holders  of  the  patent  rights  iiave  not  b?en  able,  owing  to  war  conditions, 
to  work  their  pat?nts  normally.  The  "'  Board  of  Tidde  Jcjurnal  "  states 
that  the  extensions  are  subject  to  numerous  cimditions  and  formalities, 
and  those  interested  woulfl  do  well  to  consult  a  comi)ctcnt  lirm  of  Franco- 
British  )iatent  lawyers. 

The  following  goods  may  b?  imported  into  Poe.wd  witliout  import 
permit : — • 

Various  accessori"S  for  electrical  instillations  ((•\c(|)t  clumdelicrs. 
lamps  and  glass  shades),  electric  bulbsandhand  lamps  ;  calilesand  insu- 
lated wires  ;  engineering  su()])lies.  including  b.dting.  rubber  hope,  rubber 
articles  ;  automatic  tire  extinguishers  :  emery  and  carborundum  grinding 
wheels,  grajihite  crucibles,  &c.  ;  various  kinds  of  small  tools  (except 
hammers,  liles,  axes  and  pickaxes) ;  meteorological,  physkal  and 
mathematical  instruments  and  appar.itus :  weighing  and  measuring 
apparatus,  clock  nu-chanisms;  raw  and  semi-manufactured  metals. 
includinu  copper,  aluminium,  nickel,  lead,  tin,  wolfram,  ferro-man- 
ganese,  ferro-silicon.  iron  ores  an<l  toed  steel  ;  also  china  clay,  celluloid, 
indiinibb-r.  caoutchouc,  &c. 

By  an  Italiin  Royal  J)ecr.c  of  .S-pt.  2  iinpurt.int  regulations  are  laid 
for  the  supply  of  Tki.kciionk  Maikkiai.  to  tlie  It.Uiin  .State  Administra- 
tion. We  learn  drom  the  "'  Board  of  Trade  .Journal  "'  that  the  supply  of 
plant  and  all  work  in  connection  with  the  telephone  service  will  be  con- 
fined to  national  industry  whenever,  in  the  judgment  of  the  Telephone 
Administration,  such  a  course  is  fi-asible.  By  "■  national  industry  ''  is 
meant  companies  which  manufacture  in  Italy,  with  Italian  capital, 
Italian  overseers  and  Italian  labour,  and  employing,  so  far  as  possible, 
material  of  national  production.  After  national  industry,  preferjnce  will 
be  given  to  those  lirms,  whatever  their  origin,  or  from  whatever  source 
their  capital  is  drawn,  which  jiossess  and  work  in  Italy  establishments 
for  the  manufacture  of  material  recjuired  and  which  produce  such  material 
with  overseers  and  labour  for  the  most  jiart  Italijii.  The  mere  assem- 
bling of  parts  from  abroad  docs  not  give  the  preferential  right  referred  to. 
Whenever  it  is  necessary  to  call  for  comjHjtitive  tenders,  the  following 
preferences  will  b?  granted  :  ('i)  A  protective  margin  in  favour  of  national 
industry  of  10  jier  cent,  over  foreign  firms,  and  of  '>  per  cent,  over  those 
firms  which,  though  not  exactly  national  in  character,  manufacture  in 
Italy.  {'-)  A  ]>rritective  maruin  of  .">  jiir  c?nt.  in  favour  of  the  last- 
mentioned  firms  over  foreign  fir.ns. 


Miscellaneous. 

The  British  Cyanides  Com]iany  has  r  sumed  the  experiments  on  the 
Fixation  ok  Atmosi-heric  Nitrooen  which  wereinterruptid  by  the  war. 

At  Manchester  John  Wm.  Hewitt,  cashier  in  the  Corporation  tram- 
ways departnu"nt,  has  been  committe<l  for  trial  on  charges  of  embezzle- 
ment.    Accused   jileaded   not    guilty. 

Marconi's  Wireless  Telegra]ili  Coni)>any  now  accept  messages  for  the 
United  .States  of  Amerra,  vii  their  Trans-Atlantic  Wireless  Service 
between  Ireland  and  Nova  Scotia.  The  commercial  rate  is  4d.  ])er  word 
less  than  that  charged  by  the  Atlantic  Cable  routes. 

The  Minister  of  Labour  (Sir  R.  Home)  introduced  into  the  House  of 
Comnuins  (ui  Monday  a  Bill  to  provide  for  the  establishment  of  an 
Jndistriai.  Court  and  Cot'RTs  of  Inquiry  in  connection  with  trade 
disputes,  and  to  continue  \intil  Se)it,  :!(•  next  certain  ]irovisions  of  the 
Wages  (Temporary  H-.'iilationi  Act.  I'.IIS.  Tlie  Bill  w.is  read  a  first 
time. 

The  Eastern  Tei.ehraimi  Comcanv  aniKuinces  that  the  increase  to 
the  general  delay  on  telegrams  lias  been  due  to  the  recent  interruptions 
of  two  main-line  cables,  whicli  in  b;ith  cases  were  caused  by  ships  anchor- 
ing on  the  route  ot  the  cables  and  breaking  them  wIhii  lifting  their 
anchors.  Tiiese  sections  have  now  b^en  restored,  and  .in  :in|iriivement 
in  the  times  of  transmissioij  is  expected  shortly. 

The  Board  of  Trade  ar^"  leaving  Whit.'hall  Gardens  for  their  new 
offices  in  Great  George-street.  Tne  Pr.-sident.  Pariiamentary  Secre- 
tary. Permanent  S?cr,-taries.  the  Commercial  Relations  and  Treaties, 
the  Industries  and  Manufactures,  the  Power,  Transport  and  Economic, 
Marine  and  L  gal  Departments,  the  Secretariat  of  the  Boaixl  of  Trade 
C  luncil,  the  Board  of  Trade  ".Journal  '  and  the  Establishment  Depart- 
ment will  form  the  nucleus  that  is  being  transferred  now,  and  more 
Departments  will  follow  a;  further  accommodation  becomes  available. 

Some  amendments  of  the  P.\tents  and  Designs  and  Trade  Maeks 
Bills  are  being  sought  by  the  London  Chamber  of  Commerce  and  the 
Association  of  British  Chambers  of  Commerce.  The  proposed  amend- 
ments include  one  to  ])rovide  that  in  cases  where  ))atent:'es  have  been 
hindered  from  working  or  using  their  inventions  during  the  war  the  terra 
of  the  patents  shall  be  prolonged.  Both  Bills  received  inailei|»ate  con- 
sideration in  the  House  of  Commons,  and  we  hope  that  thi'  House  of 
Lords  will  find  time  to  deal  with  these  important  measures  more  fully, 
and  to  include  the  jiroposed  amendments. 

The  G.E.C.  Social  and  Athletic  Cluu  held  their  Hist  dance  and 
social  evening  of  the  season  at  the  Cripplegate  Institute,  tlolden-lane, 
E.G.,  on  the  evening  of  the  31st  ult.  Nearly  200  employees  and  their 
friends  were  present  to  enjoy  a  most  pleasant  and  successful  evening. 
Mr.  H.  Hirst  and  his  daughter  (.Mrs.  Leslie  (Jamage)  were  present,  thus 
once  again,  as  on  other  occasions,  showing  their  great  interest  in  the 
Club.  Musical  items  rendered  by  members  of  the  staff  were  intersjiersed 
between  the  dances,  and  were  so  much  appreciated  that  it  is  felt  that  a 
separate  evening  must  be  set  aside  later  for  a  concert.  In  every  way 
the  event  was  an  unqualified  success. 

At  U'oLVERiiAMrTON  Police  Court,  on  Saturday,  Mr.  George  Besant 
was  summoned  for  non-jiayment  of  5s.  for  the  hire  of  an  electric  meter 
at  his  premises.  Defendant  said  his  account  was  marked  "for  the 
supply  of  electrical  energy."  and  there  was  not  a  word  about  the  meter. 
No  current  whatever  had  been  burned  through  his  meter,  and  there 
had  been  no  expenditure  whatever  upon  his  meter  since  he  had  occupied 
the  )iremises. 

For  the  Corporation  Mr.  William  Charlesworth,  secretary  to  the 
Electricity  Committee,  gave  evidence  of  resolutions  passed  by  the  Council 
incr.'asiiig  the  charges  for  "  all  electricilx  aceoiints." 

The  t  'liairman  said  the  meter  charge  was  iucUided  in  the  gross  charge, 
and  was  ([uite  just,  and  an  order  for  tlie  payment  of  the  5s,  claimed, 
with  costs,  was  made. 

On  the  application  of  (lefciidniil  Ihc^  Bench  agreed  to  state  a  case. 

The  British  Indu.striks  Fair,  192(1,  which  will  bo  held  from  Feb.  2.'t 
to  March  5,  is  being  organi<ed  in  three  sections,  in  London.  Birmingham 
and  Glasgow.  Tlie  sections  will  be  organised  in  groujis  of  industries, 
and  at  the  Jjondon  Fair,  which  will  be  held  at  the  Crystal  Palace,  the 
trades  will  include  glassware,  .scientific  and  optical  in.struments,  &c. 
The  most  important  Fair  from  the  electrical  point  of  view  is  that  which 
«ill  be  held  in  Birmingham.  The  trades  to  be  represented  in  this 
s  ction  include  lighting  fittings  for  electricity,  gas,  oil,  &c.  ;  cooking 
stoves  and  utensils,  g-neral  hardware  and  ironmongery;  tools  (hand) 
of  all  descriptions  and  small  machine  tools;  nautical  instruments: 
machinery  belting;  indiirubber  goods;  motor-cycles  and  cycles: 
accessories  for  motor-cars,  cycles  and  aeroplanes  ;  weighing  and  measur- 
ing apjilimces  and  instruments  ;  paints,  colours  and  varnishes  ;  tubes 
in  copper,  lead,  brass  and  steel,  and  jiipe  fittings  ;  architectural  and 
ornamental  metal  work,  &c. 

At  Glasgow  the  Fair  will  1)  ■  held  in  the  Kelvin  Hall  of  Industry. 
Tne  following  will  be  the  class  of  ijuiniifactures,  and  include  textiles, 
eliemieals.  &c. 

At  Chesterfield  Police  Court, on  Saturday,  prosecutions  arising  out 
of  the  Oxcroft  Colliery  explosion,  which  occurred  on  April  (i.  were  heard. 
The  defendants  wereMr.  Geo.  Anderson,  agent,  and  Mr.  R.  M.  Percy, 
late  manager  of  the  colliery,  who  were  suiiimoned  for  contravening 
certain  regulations  made  under  the  (^oal  .Mines  Act,  1911.  including 
failure  to  provide  such  efficient  means  for  cutting  off  all  pressure  auto- 
matically from  the  pari,  or  parts,  of  the  sy.stem  affected  in  the  event  of 
a  fault,  "s<i  as  to  prevent  danger. 

It  wa<  explained  that  the  exploim  resulted  in  six  men  losing  their 
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.'lives  and  six  otiieis  Ix-ing  injured.  It  was  allcL'od  that  there  were  jiu 
automatic  device  for  cutting  off  tlie  electric  current  from  a  number  of 
sub-circuits.  When  the  installation  wa.s  examined  a  deplorable  state  of 
ithings  was  revealed.  There  was  not  a  single  fuse  in  the  whole  of  the 
system,  and  the  only  way  in  which  the  current  was  automatically  cut  off 
was  by  means  of  a  switch  at  the  pit  bottom,  which  was  practically  use- 
less as  a  safeguard  for  the  sub-circuits.  The  ex])losion  was  caused  by  an 
electric  spa-rk  igniting  tlie  gas,  and  tlie  importance  of  having  the  electric 
dnstallation  in  good  condition  was  therefore  obvious. 

Evidence  was  called,  and  after  a  hearing  lasting  over  five  hours  all  the 
summonses  were  dismissed. 

An  inquest  was  held  at  Burton  on  Friday  last  into  the  death  of  tlu- 
two  victims  of  the  unfortunate  tramcar  accident  on  the  Sth  >ilt.  Evidence 
showed  that  a  Midland  tramcar,  which  was  ascending  Beanvood  Hill, 
stopped  from  an  unaccountable  failure  of  i)ower,  and,  when  the  brakes 
were  ajiplied,  ran  backwards  at  a  great  pace  along  the  rails  to  a  curve 
at  the  bottom,  when  it  overturned. 

►  Mr.  \Vm.  Lu.i.kv.  assistuit  engineer  of  the  Burton  and  Ashby  Light 
llailway,  said  the  cars  were  examined  every  day.  The  last  time  he 
examined  the  car  in  question  was  on  Sept.  14,  and  he  found  all  the  gear 
miderneath  in  a  fair  state  of  repaii-.  After  the  accident,  he  examineil 
the  ear  and  found  all  the  electrical  equipment  in  order.  AH  the  brakes 
were  off,  and  he  did  not  tliink  that  the  overturning  of  the  car  would  cause 
them  to  go  tiff.  If  the  motorman  had  made  use  of  the  brakes  at  his 
disposal  in  a  proper  manner  there  would  have  been  no  running  back. 

The  driver  of  the  car,  who  had  been  over  12i  years  on  the  particular 
.route,  said  the  wet  leaves  on  the  rails  cut  out  the  power.  He  ap])lied 
the  magnetic  brake,  which  proved  effective  for  a  moment,  but  the  car  a 
second  later  rushed  headlong  down  the  hill. 

The  jury  returned  a  verdict  of  "  Accidental  death,"  and  expressed  the 
opinion  that  it  shindd  be  compulsory  fur  conductoi's  to  be  on  the  rear 
platform  when  ascending  all  steep  gradients. 

Last  week  the  Maxchestek  Profiteering  Committee  investigated 
a  charge  brought  against  the  Cinema  Engineering  Comjmny  by  Mr.  G.  A. 
Haygarth.  The  latter  stated  that  in  Sejitember  he  sent  a  samjile  coil 
ito  the  respondent  firm  and  asked  them  to  make  six  like  it.  When  he 
received  the  invojee  he  thought  the  charge  (tl  19s.,  less  6s.  discount) 
exorbitant,  and  asked  the  firm  to  take  the  coils  back,  but  they  refused. 
Each  of  the  coils  weaghed  api)roximately  an  ounce,  and  he  thought  the 
best  resistance  wiirc  of  that  size  was,  roughly  12s.  a  ))ound.  He  had 
since  received  a  quotation  from  another  firm  who  were  ])rei>ared  to  make 
'the  lot  for  3s.  6d. 

It  was  said  that  the  Electric  Rejiair  Cora])any,  who  had  made  the 
coils  to  theorderof  rcs])ondents, charged  them  18s.,anditwascontended 
;hat  a  profit  of  L5s.  on  thi^  amount  was  not  unreasonable,  taking  into 
account  the  skill  needed  for  testing  the  coils.  They  were  required 
for  a  kinema  installation  in  a  private  house,  and  were  of  an  unusual 
size,  which  lia<l  to  be  made  sjjecially. 

The  Subcommittee  had  decided  that  the  charge  was  unreasonable, 
and  must  be  Teduecd  to  10s.  The  full  Committee  had  also  decided 
■  In  recommend  a  ])rosecut.i(.)n. 

Notice  of  ai)peal  was  given  against  the  order  to  reduce  the  price. 

Appointments  Vacant  and  Filled. 

f  A  competent  engineer  is  required  by  a  company  for  its  electric  heating 
and  cooking  department. 

An  assistant  works  manager  is  recfuired  by  a  firm  of  scientific  instru- 
ment manufacturers  in  the  London  district. 

The  Council  of  the  Glass  Research  Association  (7,  Seamore-ijlace, 
London,  1)  require  a  director  of  Research  and  a  secretary.  Applications 
by  Nov.  15. 

Applications  are.invited  for  the  position  of  principal  of  Wolverhampton 
Technical  Schools.  Salary,  £750.  Applications  to  the  Director  of 
Education,  Mr.  A.  S.  Elford,  M.A.,  Town  Hall,  Wolverhampton,  by 
Nov.  15. 

A  mains  foreman  is  required  for  the  Birmingham  electric  supply  depart, 
mcnt,  wages  £4  Ids.  per  week,  plus  121  jxT  cent.  Application  forms 
from  the  Secretary  of  the  department.  14.  Dale  End,  Birmingham,  and 
applications  by  Nov.  1.7. 

Glamorgan  Education  Committee  require  two  travelling  lecturers 
for  mechanical  and  electrical  engineering.  Salaries  £250  per  annum, 
rising  to  £450,  with  expenses.  Apiilications  to  the  Chief  Education 
Officer,  County  Hall,  Cardiff,  by  Nov.  12. 

A  professor  of  jihysics  and  electrical  engineering  is  required  at  the 
Municipal  Technical  Institute,  Belfast.  Salary  £000  perannum.  Forms 
of  application  from  the  prinoipal,  Major  Ru])ert  Stanley,  and  applications 
must  b?  in  by  Nov.  18. 

Applications  are  invited  for  the  position  of  lecturer  in  electrical  en  • 
gineering  at  the  University  of  Cape  Town.  Commencing  salary  £350. 
rising  aft;r  three  years'  service  by  annual  inci-cments  of  £25  to  £450, 
plus  war  bonus.  Applications  to  the  Secretary,  High  Commissioner  for 
the  Union  of  South  Africa,  32,  Victoria-street,  S.W.,  by  Nov,  30. 

Liverpool  Tramwa.y  and  Electric  Power  and  Lighting  Committee 
require  a  qualified  engineer,  with  civil  and  electrical  experience,  to  act 
as  superintendent  of  the  overhead  line  equipment,  &c.  Salary  £500 
perannum.  Particulars  from  the  General  Manager,  Corporation Tram- 
waj's,  24,  Hatton-garden,  Liverpool,  to  whom  applications  by  Nov.  12. 

The  Corporation  of  the  city  of  Cape  Town  invite  applications  for  the 
position  of  station  engineer.  Salary  £000  ])€r  annum.  Applications  by 
.noon  Jan.  3,  1020,  to'.tlie.town  clerk,  Mr.  .1.  R.  Finch,  City  Hall,  Cape 


Town.  The  Corporation  also  invite  applications  for  the  position  of 
temporary  assistant  engineer  in  the  electricity  department,  salarr 
£60  per  month.  Applications  to  the  to»-n  clerk  (Mr.  .1.  R.  Fincb) 
by  noon  of  Jan.  10,  1920.  In  both  cas^s  British  candidat<rs  must 
send  in  applications  to  the  London  agents,  Messrs.  Davis  &  Soper  Ltd., 
54,  St.  Mary  Axe,  E  C,  by  Nov.  15. 


.Mr.  H.  H.  Humphrey  has  b;'en  appointed  lecturer  in  physic  at  the 
Sir.lohn  Cass  Technical  Institute,  I»ndon. 

Tlie  London  ('ounty  Council  have  approveil  the  appointment  rif  Jlr. 
\\.  \V.  .T.  .Studd  as  publicity  assistant  in  the  tramways  department. 

Dudley  Education  Committee  has  appointed  Dr.  J.  H.  Grindley,  of 
f'ork.  as  principal  of  the  technical  college,  at  a  commencing  salar\-  of 
£700  a  year. 

Woolwich  Borough  Council  has  appointed  Mr.  D.  Dunn  as  charge 
engineer,  in  succession  to  ^Ir.  W.  Scott,  who  has  secured  an  appointment 
at  Stepney,  and  Mr.  W.  H.  N.  Stiff  has  been  appoints!  in  place  of  Mr.  C. 
Hob-i>n.  who  has  gone  to  the  L.  &  S.W.  Railway  Company. 

Tenders  Invited  and  Accepted. 

M.\NcaESTEB  Tramways  Committee  invites  tenders  for  the  supply  of 
permanent  way  special  track  work.     Tenders  to  chairman  by  Nov.  11. 

Kettering  Urban  Council  require  t<'nders  by  Nov.  13  for  a  cooling 
tower  and  foundations  for  the  electricity  department.  Forms  of  tender, 
&c.,  from  the  Electrical  Engineer. 

JOH.\NSESBnRG  (Transvaal)  Council  require  tenders  for  copper  wire, 
cable  insulators  and  steel  poles  (contract  548).  Tenders  to  the  Towm 
Clerk  by  noon  Jan.  8. 

St.  P.vncras  (London)  Guardians  require  tenders  for  the  supply  and 
fixinr;  of  an  electrically-driven  lift  at  the  South  Infirmary,  Pancras-road. 
N.W.     Particulars  from  the  .Stewarcl. 

<!lamorgan  County  Coimcil  require  tenders  by  Nov.  10  for  electric 
wiring  at  Evanstown  Council  School.  Gilfach  Goch.  Forms  of  tender. 
&c.,  from  the  Clerk  of  the  Council,  Cardiff. 

The  dircctiirs  of  the  Slico.  Leitrim  &  Northern  Cocsties  Railwav 
CoMi'ANV  invite  tenders  (by  Dec.  1)  for  Stores,  including  Electric  Tele- 
graph Materials.     Tenders  to  the  Secretary,  Enniskillin. 

Bolton  Electricity  Committee  require  tenders  by  noon  Nov.  11  for 
the  supply  of  an  8,000  kw.  turbo-alternator,  condensing  j)lant,  and  four 
water-tube  boilers.    Specifications  from  the  Borough  Electrical  Engineer. 

Bradford  Corporation  invite  tenders  for  supply  of  steel  girder  tram 
rails,  tiebars,  bolts  and  nuts,  copper  rail  bonds,  &c,  Si>ecifications  from 
Mr.  F.  Marsden.,  city  engineer,  and  tenders  to  the  Town  Oerk  by  Nov.  15. 

Dundee  Corporation  require  tenders  by  Nov.  20  for  the  supply  and 
erection  of  steel  work  at  Carolina  Port  generating  station.  Forms  of 
tender,  &c.,  from  the  General  Manager  of  the  Electricity  Department. 

The  Victorian  Railway  Com.missioners  require  tenders  by  11  a.m. 
.Jan.  7,  for  the  suppiv  of  steel  strand  g.-i.  wire  (contract  32.718).  Samples 
can  be  seen  at  the  Contractors'  Room,  Railway  Offices,  Si)encer-street, 
Melbourne. 

Tlie  Cheshire  Lines  Committee  require  tenders  by  10  a.m.  Nov.  2t> 
for  one  year's  supply  of  stores,  including  telegraph  materials,  carbons, 
iron  and  lead  tubes,  oils,  paints,  &c.  Specifications  from  the  Stores 
Superintendent,  Warrington. 

The  Great  Western  R.^ilway  Co.mpany  invite  tenders  for  Electric 
Wire  and  Cables,  Telegraph  Instruments,  Apparatus.  Ironwork  and 
Tools,  Drysalteries,  &c.  Tenders  to  the  Secretary,  Paddington  Station, 
London,  W.,  by  Nov.  10. 

Tynemouth  Corporation  invite  tenders  for  the  supply  of  some  three- 
core  insulated  lead-covered  cable  for  6,600  volts,  four  pair  paper- 
insulated  lead-coverod  telciihone  cable  and  three-core  cable  carrying 
conductors  for  Merz-Price  protective  gear.  Specifications,  *c.,  from  the 
borough  electrical  engineer,  Mr.  C.  TurnbuU,  and  tenders  to  the  town 
clerk, Mr.  Stanley  Wilson,  by  Dee.  1. 

GLASdOW  Corporation  Cleansing  Department  require  tenders  by 
Nov.  1 2  for  six  months'  supjily  of  stores  and  materials,  including  electrical 
materials,  iron  and  steel.  ironmon..\ery.  oils,  jiaints,  &c.  Six-cifications 
from  the  Superintendent  of  Cleansing.  20.  TivmgatK-,  Glasgow. 

Glasgow  Corporation  Cleansing  De]iartment  also  require  t<>nders  by 
Nov.  12  for  electric  light  installation  work  at  Kchiidiaugh  Refuse 
Despatch  Works.     Siiecifications  from  the  Superintendent  of  Cleansing. 

The  Australian  Commonwb.vltu  Postmaster-General's  Department, 
Melbourne,  want  tenders  bv  3  ji-m.,  Nov.  25.  for  the  supply  of  switch- 
board cable  and  switchboard  parts  (schedule  1.585),     Six-cification.  &c 
from   the  General  Post  Offices,  Jlelbounie,   Brisbane,  Adelaide,  1  ertli 
and  Hobart.  and  the  Stores  Branch,  Svdncy. 

Tenders  are  also  required  by  Jan.  20  for  supply,  &c.,  to  the  AusTRALlAX 
CoMMONWEALTK  Postraastcr-Gencral's  Department,  State  of  Victoria. 
of  Automatic  Telephone  Switchboaixls  at  Collingwood.  as  jxr  schedule 
1.583.  Tender  forms,  &c.,  from  the  High  Commissioner,  Room  406, 
.-Australia  House,  Strand,  London,  W.C. 

The  directors  of  the  Gre.\t  North  of  Scotl.\nd  R.\ilw.4Y  Compasy 
ivquiiv  tenders  bv  10  a.m.  Nov.  27  for  six  or  12  months'  supply  of  various 
stires  and  mat<-rials.  including  telegraph  material,  ironmongery,  iiidia- 
rubljer  goods,  &c.  Forms  of  tender  from  the  Stores  Sujierintendent, 
80,  Guild-street,  Aberdeen. 

Leeds  City  Council  invite  tenders  for  single  phase,  2.000  and  6.600 
volts,  and   Scott  connected   transformers,   with   a    total    caiwcity    of 
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14,IXX1  k.v.a.,  for  early  deliverj',  and  also  for  further  supplies  of  similar 
transformers  as  required  for  a  periml  of  tvco  years.  S()ecifications,  &c., 
from  the  Manager,  Mr.  C.  Nelson  Hefford,  and  tenders  to  the  Town 
Clerk  (Sir  Rjbert  E.  Fox),  2G,  Great  Gccrge-stivet,  Leeds,  bv 
Xov.  13. 

Hammeksmith  (L-indon)  Bomufrh  Coimcil  invite  tenders  for  the  su])ply 
of  static  transformers,  e.h.t.  and  l.t.  cable,  h.t.  oil-break  switches, 
black  and  galvanised  corrugat*>d  iron  sheets,  and  steam  pijiinsr.  Forms 
of  tender  from  the  borough  electrical  engineer,  llr.  O.  G.  Bell,  85,  FuUiatn 
Palace-road,  W.ti.  Tenders  by  4  p.m.  Nov.  20  to  the  town  clerk,  Mr. 
Leslie  Gordon,  Town  Hall,  Hammersmith,  W. 


For  the  sup])ly  and  erection  of  modern  alternating-current  .switcligear 
for  the  Docks-road  power  station.  Cape  Town  City  Council  recently 
accepted  the  tender  of  the  South  .'Vfrican  General  Klectric  Company  (on 
behalf  of  the  General  Electric  Coni])any  of  America)  at  £28,278. 

BoLTOS  Corporation  has  accepted  the  following  tenders  :  Englis'' 
Electric  Company,  two  pairs  of  Brill  maximum  traction  trucks,  wit" 
steel  tyres,  wheels  and  axles  ;  Metroimlitan  Vicker;^  Electric  Comj)any> 
10  magnetic  brake  equipments;  and  British  Thomson-Houston  Com- 
jiany,  rotary  converter. 

Glasgow  Corporation  have  accepted  the  following  tenders  :  Orwell 
Electrics,  one  3J-ton  vehicle  at  £1,200  ;  General  Vehicle  Company,  one 
2-ton  vehicle  at  £910  ;  R.  (Jarrett  &  Company,  one  2-ton  vehicle  at 
£1,120:  and  the  Edison  Accumulators,  Ltd..  for  one  2-ton  vehicle  at 
£1,120.  one  3i-ton  at  £1,470,  and  one  tractorat  £1,448. 

WoLVERH.iMPTOS  Corporation  has  accepted  the  following  tenders  : 
British  Westinghouse  Company,  one  250  kw.  rotarj'  converter,  with 
transformer,  starting  gear  and  e.h.t.  and  l.t.  panels,  £2,420  ;  Bastian 
-Meter  Company,  168  electricity  meters,  £402  ;  Ferguson,  Pailin,  Ltd., 
six  sets  of  e.h.t.  switchgear,  £720  ;  Ransomes,  Sims  &  Jeffries,  letting 
electric  tipping  gear  to  the  3J-ton  electric  vehicle,  £50. 

Barn'sley  Cjr,))rition  has  accept?d  the  tender  of  the  British  Insu- 
lated &  Helsby  Cables  for  the  supply  of  h.t.  cable  to  supply  Messrs 
Redfern's  &  Wilson  &  Longbottom's  works,  at  £1,145.  15s.  2d.  ;  and  that 
of  Ferguson  Pailin,  Lt<3.,  for  h.t.  switchgear,  at  £318.  For  switchgear 
extensions  at  the  electricity  works  an  order  has  been  placed  with  the  • 
Metropolitan  Vickers  Electrical  Company  at  £1,240. 

SHOREDlTfH  (London)  Borough  Council  has  accepted  the  following 
tenders  :  Union  Cable  Company,  700  yds.  1  sq.  in.  single-core  paper- 
insulated  lead-covered  cable,  £748  ;  Edison  Swan  Electric  Comiiany, 
1,550  yds.  13  sq.  in.  three-core  paper-insulated  double-armoured  e.h.t. 
cable,  £1,728,  and  1,500  yds.  7/20  six-core  pilot  cable,  £.300  per  mile  ; 
Pirelli-General  Cables  Works,  880  yds.  three  core  7/16  service  cable, 
£203  ;  880  yds.  three-core  7/14  cable,  £259  ;  Metropolitan  A'ickers 
Electrical  Com])anv,  one  2.000  kw.  feeder,  cubicle  and  desk  panel, 
£977. 

As  stated  in  our  last  Issue  Edinburgh  Coqjoration  has  accepted  the 
tender  of  Messrs.  Brown,  Boveri  &  Companv  for  the  sujiply  of  turbo- 
alternators  for  the  Portobello  Power  Station  at  £106,618.  The  tender  of 
the  Stirling  Boiler  Company  for  six  boilers  at  £200,661  wasalso  accepted. 
Though  tne  subject  has  aroused  considerable  interest  in  electrical 
circles  the  recommendations  of  the  Electric  Lighting  Committee  were 
adopted  practically  without  discussion.  The  Chairman  (Mr.  Bruce 
Lindsay)  explained  that  the  matter  really  lay  between  Messrs.  Brown, 
Btveri  &  Conn)any  and  .Messrs.  C.  A.  Parsons  &  Conijjany.  They 
had  every  contidence  in  recommending  the  tender  for  acceptance  as 
Sir  Alex.  Kennedy,  their  expert  adviser,  informed  them  that  the  firm 
had  any  amount  of  their  machinery  in  this  country,  and  that  some  which 
had  been  for  many  years  in  ojK-ration  in  MDcmald-road  .station  gave 
jjerfect  satisfaction.  The  town  clerk  ha<l  been  informed  that  the 
British  firms  invited  by  the  Board  of  Trade  to  reduce  their  prices  had 
intimated  that  they  had  not  Ix'cn  able  to  do  so.  The  tender  was  from 
a  neutral  firm  at  a  vastly  cheajjer  price  than  the  iilant  could  be  bought 
at  in  this  country.  If  it  had  been  £1,000  or  £2,000  the  Committee 
would  not  have  thought  much  about  it,  but  they  thought  £70,000  too 
much  to  throw  away  on  a  Britisli  firm.  He  had  been  reflecting  on 
the  price  of  raw  material  in  connection  with  the  offer.  In  1914  the 
best  Scottish  ))ig-iron  could  be  bought  at  04s.  a  ton  ;  to-day  it  was 
2008.  a  ton.  Cleveland  pig-iron  was  £8  10s.  a  ton,  and  his  firm  was 
delivering  last  week  French  pig-iron  at  a  still  lower  price.  Those  facts 
»j)oke  for  themselves,  and  until  things  were  vitally  changed,  and 
the  cost  of  everything  in  this  countrj-  waschangi'd.he  did  not  see  much 
hope  for  British  industry. 

In  reference  to  the  repirt  in  our  last  issue,  we  ar.-  informed  that  neither 
Sir  Char'es  Parsons  nor  Messi-s.  C.  A.  Parsons  &  Comjiany,  Lt<l..  have 
expressed  any  opinion  in  regard  to  the  c(mtraot,  nor  do  they  iiiti  iid  to 
flo  so. 

Liquidations. 

Meetings  of  creditors  and  luntiilnitniics  of  Connolly  Bros..  Ltd. 
Blacklcy,  Manchester,  will  beheld  on  Xov.  13  at  33.  ( 'a  rev-street,  Umdon 
W.C. 

A  meeting  of  the  creditors  of  the  Bentham  Electric  Supplv  Company 
Ltd.,  will  be  held  at  the  office  of  the  liquidator.  .Mr.  A.  E.  String.r.  31 
.Manor-row,  Brarlford.  on  Nov.  5. 

Claims  against  Harn,'  W.  Cox  &  ComjHny,  Md.  (in  volunturv  liqui 
dation)  ar.-  to  Ik-  sent  "by  Dec.  3  to  .Mr.  \i.  H.  .\lorpliv,  84,  Aetonlane 
London,  N.W.IO. 


Business  Items. 

The  (ieneral  Electric  ('oin|iaiiy.  LUl.,  luis  aci|uir,'d  a  site  of  over  70 
acres  just  outside  the  l):ir.iugh  boundary  at  Luton  for  the  erection  of  new 
works. 

The  War  Risks-  Insurance  Office  at  53,  Cornhill,  E.C..  has  been  closed, 
and  corresi)ondence  relating  to  the  business  of  the  office  should  be 
addressed  to  the  Wav  Insurance  Accounts  Branch,  Board  of  Trade, 
Gwj'dyr  House  Annexe,  Whitehall,  S.W.I. 

The  ])ro])rietor  of  patent  No.  24,702/08,  for  "  Improvements  in  and 
relating  ttj  electric  fusible  cutouts,"  desires  to  enter  into  arrangements 
for  expKjiting  same  in  this  country.  Communications  to  Messrs.  Hasel- 
tine.  Lake  &  Company,  28,  Southampton-buildings,  London,  W.C. 

Mr.  Charles  P.  Sparks,  M.Inst.C.E.,  M.I.E.E.,  has  resigned  his  position 
with  the  County  of  London  Electric  Supply  Company,  Ltd.,  and  from 
■Ian.  1,  1920,  will  cease  to  act  as  engineer-in-chief  of  the  Company. 
Jlr.  A.  R.  Bacon  has  been  appointed  chief  station  engineer,  and  Mr.  J. 
D.  Dallas  chief  mains  engineer. 

Sir.  F.  D.  Egan,  former  works  manager  of  the  Pittsburgh  Iron  &  Steel 
Foundries  Company,  has  accepted  a  position  in  the  general  engineering 
department  of  the  Westinghouse  Electric  &  Mfg.  Company  at  East  Pitts- 
burgh, where  he  will  devote  his  entire  time  to  the  development  of  elec- 
trical apparatus  for  steel  mill  application. 

.Messrs.  A.  W.  Ncate  &  Sons  will  Sell  by  Auction  at  the  Ufton  Camji. 
Mortimer,  on  Nov.  18,  the  timber  and  felted  huts.  12  g.i.  tanks,  2  vertical 
boilers,  oil  and  steam  engines,  djTiarao,  some  tools,  heating  stoves,5&c. 
Catalogues  from  the  Board  of  Trade  (Timber  Sui)ply  Dept.),  2,  George- 
street,  Oxfoi-d,  and  160,  Friar-street,  Reading,  and  from  the  auctioneers, 
Newbury  and  Hungerford. 

Messrs.  Joseph  Hibbard  &  Sons  will  Sell  by  Auction  on  Dec.  3  and 
three  following  days,  .some  camp  equipment,  telephones,  electric  lamps, 
electric  light  plant,  engineers'  tools,  wagons,  soft  and  hard  woods,  &c. 
Catalogues  from  the  Board  of  Trade  (Timber  Controller's  Dept.),  80, 
Newman-street,  London,  W.  1,  or  from  the  auctioneers,  Newingtnn 
Green,  London,  N.  1,  and  18,  High-street,  Brentwood. 

We  have  received  from  Messrs.  Cassell  &  Company,  La  Belle  Sauvage, 
E.C.  4,  Part  I.  of  "  Electrical  Engineering."  by  Messrs.  H.  H. 
Simmonds  and  A.  H.  Avery.  This  is  published  at  lOd.  net,  and  is  to  be 
completed  in  14  fortnightly  parts.  The  present  issue  deals  in  an  ele- 
mentary and  pojjular  fashion  with  the  electric  circuit,  with  simple  and 
complex  circuits  and  with  various  tyjjes  of  cells.  It  should  form  a 
useful  work  for  the  study  of  the  amateur  and  student. 

The  Electrical  Installations,  Ltd.,  have  made  an  arrangement  with 
Messrs.  Hays,  Hunter  &  Standen,  of  71,  Southwark-street,  S.E.  1,  to  take 
over  the  electrical  contracting  de])artment  of  their  business  as  from  the 
1st  inst.,  and  it  will  now  be  amalgamated  with  Electrical  Installations, 
Ltd., and  carried  on  from  their  existing  offices,  27,  Martin's-lane,  Cannon- 
street,  E.C.4.  Mr.  Bratton,  chief  engineer  of  Messrs.  Hays,  Hunter  & 
Standen,  enters  into  the  service  of  Electrical  Installations,  Ltd. 

Messrs.  Watson  &  Sons  (Electro-Medical),  Ltd.,  45,  Parker-street, 
Kingsway,  W.C.2,  have  recently  issued  an  elaborate  catalogue  of  370  pages 
which  gives  illustrated  particulars  and  prices  of  their  X-ray  and  electro- 
medical apparatus.  Ajjart  from  the  lengthy  list  of  electro-medical 
apparatus,  transformers,  instruments.  X-ray  tubes,  lamps.  &c.,  there  is 
a  great  deal  of  infomiation  in  thecatalogue  which  sliould  be  of  real  value 
to  medical  men, electricians, radiologistsandallinterested  in  the  subject. 
Arrangements  have  b.'en  completed  for  the  amalgamation  of  the 
business  carried  on  by  Mr.  Robt.  W.  Paul  at  New  Southgat*,  London, 
with  the  Ckmbridg'^  Scientific  Instrument  Company,  Ltd.  Mr.  Paul 
will  join  the  board  of  directors,  and  the  manufacture  of  instruments  will 
b;-  cimtinued  b.ith  at  Cambridge  and  at  New  Suuthgate.  Until  the  end 
of  the  year  the  selling  and  manufacturing  arrangements  will  be  un- 
chanaed,  but  on  January  I,  I!I2(),  the  name  of  the  company  will  be 
altered  to  the  Cambridge  it  Paul  Instrument  Com])any,  Ltd.,  and  as  soon 
as  jiossible  the  head  office  and  showrooms  transferred  to  Ixtndon. 

A  cable  messag,"  from  the  representative  of  the  Fed<'ration  of  British 
Industries,  stating  that  in  spite  of  inclement  weather  there  have  been 
great  crowds  visiting  the  Exhibition  or  British  .Manuiwctures  at 
.Athens,  and  that  during  the  first  seven  days  15,000  ])aid  for  admittance. 
On  Oct.  26  the  im])roved  weather  brought  a  iveord  crowd  of  over  7,000 
peoi)le.  Practically  all  exhibits  have  b??n  sold  many  times  over,  ami 
there  has  b?en  an  especial  demand  for  machinery  and  textiles  of  all 
descriptions.  Memb?rs  of  the  business  and  trading  community  are 
arriving  in  incnvising  numl>ei's  fn>m  Constantinople,  Smyrna  and  all 
parts  it  the  Balkans  as  well  as  the  Levant. 

A  series  of  jiulilications  issued  by  the  British  Westinghouse  Electric  & 
Mfg.  Company  (now  the  Metroi'iilitan  Vickers  Electrical  Company) 
during  recent  months  deserves  notice.  One  useful  booklet  deals  with 
"  Individual  Motor  Drive  of  Planing  Machines,"  the  commutating  pole 
motor  baing  directly  connected  and  reversing  at  each  stroke.  Auto- 
matic contactor  control  gear  is  used,  and  a  feature  is  the  exact  adjust, 
nient  possible  for  the  cutting  speed,  according  to  the  metal  and  tool 
used,  while  the  machine  is  running.  The  return  s]ieed  can  readily  be 
altered  up  to  four  times  the  cutting  speed,  and  this  llexilMlity  leads  to 
economy  in  ])ower  and  increased  jiroduction.  Full  details  of  ojjeratioM 
and  acces.sory  apj)aratus  are  given.  Other  IcaHets  before  us  refer  to 
bracket  pedestal  Ix'arings  for  motors,  direct-current  motor  starters. 
motor  generators  and  tran.sformers  ;  particulars  are  also  given  of  electne 
winding  engines  of  1,000  ii.r.  and  over,  as  used  in  many  well-known 
mines  and  collieries. 
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Companies'  Reports,  &c. 

The  recent  issue  of  50.000  ordinary  ''  B  "  shares  of  £1  each  of  tlie 
NoBTHAsiPTOX  Electric  Light  &  Power  Company..  Ltd.  (oflered  at 
il.  Os.  6d.)  was  over-subscribed. 

The  directors  of  the  City  of  Buesos  Ayres  Trajtways  Company 
(1904),  Ltd.,  have  declared  a  dividend  of  Is.  3d.  per  share  (at  rate  of 
.5  per  cent,  per  annum),  less  tax  for  the  quarter  ended  Sept.  30. 

The  directors  of  the  Calcutta  Electric  Supply  Corporation,  Ltd., 
liave  declared  an  interim  dividend  at  the  rate  of  8  per  cent,  per  annum 
(less  tax)  on  the  ordinary  shares  for  the  past  half-year. 

The  net  profit  of  the  Nitrogen  Product.s  &  Carbide  Comp-^ny,  Ltd., 
for  1918  was  £118,814,  and  a  dividend  of  9  per  cent,  has  b?en  paid  ;  a 
sum  of  £10,000  has  been  added  to  the  contingencies  fund  and  £14,390 
carried  forward. 

The  following  companies  were  Struck  off  the  Register  of  the  Joint 
Stock  Companies  on  Oct.  28:  Birmingham  Electrical  Accessories 
.Manufacturing  Companv.  British  Compressed  Air  Pumps,  Read,  Holliday 
&   Sons. 

The  directors  of  the  Lima  Light,  Power  &  Tramways  Company 
announce  a  dividend  of  1 J  percent.  Messrs.  Grace  Brothers  &  Company, 
of  144,  Leadenhall-street,  E.G.,  will  pay  the  dividend  (less  tax)  on  all 
coupons  presented  to  them. 

The  accounts  of  the  Siscapore  Electric  Tramways  Company  for  the 
year  1918  show  a  loss  of  £9,626,  after  providing  for  deb?nture  interest, 
depreciation,  &c.,  converting  a  credit  balance  of  £4,220,  into  a  debit 
balance  of  £5,406,  which  is  carried  forward. 

The  directors  of  Rawlings  Bros.,  Ltd.,  recommend  a  dividend  of 
12  per  cent,  on  the  preference  shares,  bringing  the  arrears  up  to  May  24. 
1919,  and  3  per  cent,  on  the  ordinary  shares  for  the  past  year,  allocating 
£600  for  directors'  fees  and  carrying  £880  foi"n'ard. 

The  accounts  of  the  Electric  Supply-  Corporation,  Ltd.,  for  the  year 
1918  show  (after  transferring  £1,906  to  repairs  and  renewals  fund  and 
including  £396  brouglit  forward)  an  available  balance  of  £4,002.  It  is 
jiroposed  to  place  £3.000  to  reserve  and  to  carry  forward  £1,002. 

The  directors  of  Erinoid,  Ltd.,  announce  a  dividend  of  15  per  cent. 
(9d.  per  share),  less  tax,  for  the  jiast  year.  A  sum  of  £10,284  has  been 
jilaced  to  reserve,  making  £15,262  (£40,000  having  been  distributed  as 
bonus  shares  during  the  year),  and  £1,068  carried  forward. 

The  directors  of  the  Xeka  Cruz  Electric  Light,  Power  &  Traction 
COMP.VSY-,  Ltd.,  have  declared  a  dividend  of  2J  per  cent.  (6d.  per  .share) 
for  the  past  half-year,  making  7 J  per  cent,  for  year  ;  £10,000  have  been 
|>laced  to  depreciation  and  reserve  and  £23,399  carried  forward. 

An  extraordinary  general  meeting  of  JIarconi's  Wireless  Telegr-U>h 
(  'ompany',  Ltd.,  will  be  held  on  the  13th  inst.  for  considering  a  resolution 
ti>  increase  the  capital  by  the  creation  of  1.. 500,000  new  ordinary  shares 
of  £1  each.  If  the  resolution  be  jiassed  it  will  b?  submitted  for  con- 
firmation to  a  further  extraordinary  general  meeting  on  the  28th  inst. 

The  report  of  Claud  Hamilton,  Ltd.,  for  the  year  ended  April  30 
was  presented  at  the  meeting  last  week  and  stated  that,  including  the 
sum  brought  forward,  the  credit  balance  was  £19.232.  A  dividend 
of  75-  per  cent,  on  the  ordinary  shares,  also  a  bonus  of  similar  amount, 
both  less  ta.x,  were  declared.  £5,000  was  transferred  to  reserve  and 
the  balance  (£10,732)  carried  forward.  The  company  has  now  resumed 
operations,  and  add'tional  branches  are  being  opened. 

The  directors  of  the  British  Mannesmann  Tube  Company-  are 
unable  to  present  the  final  accounts  for  the  year  ended  June  30  until 
sundni-  outstanding  items  in  connection  with  the  war  period  are  adjusted. 
A  preliminary  profit  and  loss  account  has  been  prepared  and  the  directors 
consider  they  are  justified  in  recommending  the  shareholders  to  declare 
a  final  dividend  of  4  per  cent,  and  a  bonus  of  1  jier  cent,  making  a  total. 
dividend  at  the  rate  of  8  per  cent,  jx-r  annum,  plus  a  bonus  of  1  per 
cent,  (both  less  tax). 

In  the  course  of  his  speech  to  the  shareholders  of  the  Askern  Co.al 
and  Iron  Company-,  Ltd.,  last  week  the  Chairman,  Mr.  S.  Instone, 
stated  that  the  directors  had  secured  quotations  for  building  a  cooking 
and  by-product  jilant  which  would  involve  an  outlay  of  some  £400,000. 
They  had  also  obtained  tenders  for  an  increase  of  the  electric  ])ower 
plant,  and  pumping  plant  for  the  large  amount  of  water  required  both 
for  the  Company  and  fer  the  increased  demands  of  the  Doncaster  Rural 
District  Council. 

Tube  Investments.  Ltd.,  which  was  recently  formed  to  acquire  the 
shares  in  a  nimiber  of  tube  and  conduit  companies,  including  Aecles  & 
Pollock.  Credenda  T'onduits  Company,  Simplex  Conduits,  Ltd..  and  Tubes 
Limited,  is  making  a  further  issue  of  7  jx-r  cent,  cumulative  £1  preference 
sliares  at  par  and  ordinary  £1  shares  at  a  ])remium  of  £1  per  shan>.  The 
issue  is  made  in  accoitlance  with  the  recent  promise  of  the  directors  to 
those  shareholders  who  exchanged  their  shares  that  they  should  have 
the  opportunity  of  subscribing  for  further  preference  and  ordinary  sh.-ires. 

The  report  of  the  United  Electric  Tramw.^ys  Comp.^ny-  ofCar.\cas, 
Ltd.,  for  the  year  ended  June  30  last  .states  that,  with  £7,294  brought 
forward,  the  disposable  balance  is  £21,846,  out  of  which  the  directors 
recommend  a  dividend  for  the  year  at  the  rate  of  7  ])er  cent,  (less  tax). 
leaving  £9,946  to  be  carried  forward.  The  net  receipts  of  the  local  com- 
jiany  (the  whole  capital  of  which  is  owned  by  this  comjiany),  at  exchange 
of  25-25  were  £29,663,  a  decrease  of  £1,680,  This  result  is  mainly  due  to 
increased  wages  and  an  advance  in  rates  for  materials,  *c.     Notwith- 


standing the  increase  in  wages  granted  in  Fcbruarj-,  a  strike  occurredlitt 
July,  which,  after  lengthy  negotiations,  was  eventually  settled  by  the 
concession  of  a  further  general  increase  in  wages  of  25  per  cent.  After 
adding  the  I»lance  brouglit  fonvanl  (Bs539,»69)  to  the  net  i-eeeipts  for 
the  year,  providing  for  mortgage  interest  (£10,200  or  Bs257..5.>0),  setting 
aside  Bs50,000  to  reser\-e  and  renewal  funds,  and  paying  a  dividend 
amounting  to  Bs441,449  the  local  company  carry  forwarrl  the  same 
amount  as  last  year.  The  percentage  of  oj)erating  expens-s  in  its  ratio 
to  gross  receipts  is  52'77,  against  49-20  in  the  previous  year. 

EDISON  SW^VN  ELECTRIC  COMP-VXY,  LTD. 
The  36th   ordinary  general  meeting  of  this  company  was  held  on 
Jlonday  at  Winchester  House,  London,  Mr.  C.  Jebmys  Ford  (chairman) 
presiding. 

The  CHAIRilAN,  in  moving  the  adoption  of  the  din-ctors'  report 
(which  was  abstracted  in  our  issue  of  Oct.  31)  said  :  You  will  notice  from 
the  balance-sheet  that  for  the  first  time,  with  the  exception  of  the  7  per 
cent,  cumulative  preference  shares,  the  w-hole  of  the  capital  is  now  repre- 
sented by  ordinary  shares,  of  which  there  are  issued  o98,:i07  of  £1  each, 
and  this  amount  has  practically  all  been  paid  up.  The  debjnture  stock 
sinking  fund  amounts  to  £12,'o99,  to  which  must  be  added  a  further 
£13.413,  which  will  be  appropriated  out  of  profits  for  the  year  under 
review,  making  a  total  of  over  £26,000,  and  the  debenture  stock  to  be 
purchased  with  this  sum  will  be  cancelled  in  due  course.  As  a  matter  of 
fact,  however,  as  we  shall  doubtless  be  able  with  this  sum  of  £13,413  to 
purchase  stock  for  less  than  its  par  value,  the  sinking  fund  will  amount 
to  more  than  the  figure  quoted.  General  reserve  account  stands  at 
£.50,000.  ,    , 

We  have  earned  a  profit  of  £137,000,  which,  added  to  the  balance 
brought  forward,  makes  a  total  of  upwards  of  £187,000,  from  which 
deductions  have  to  b?  made  for  interest  on  both  cla.sses  of  debenture 
stock,  dividend  on  the  preference  shares  and  the  interim  dividend  on  the 
ordinary  shares. 

When  the  armistice  came  in  November  last,  or  shortly  after  that  date, 
we  found  ourselves  in  the  serious  position  of  having  to  switch  over  at 
very  short  notice  from  war  to  peace  conditions,  and  this  we  were  for- 
fimately  able  to  do  with  a  minimum  of  disorganisation  to  our  works  and 
output.  Since  the  commencement  of  this  year  our  works  have  been 
emploved  to  their  fullest  capacity  in  the  output  of  almost  all  classes  of 
woods  "used  in  the  electrical  trade,  and  are  stiU  so  employed,  and,  as  far 
as  one  is  able  to  judge,  this  should  (fontinue.  The  additional  capital 
raised  in  May  last  had  not  time  to  beneficially  affect  the  earning  capacity 
of  the  company  during  the  year  under  review.  The  major  part  of  the 
cash  received  from  that  issue  did  not  come  into  the  coffers  of  the  com- 
jiany until  a  week  or  two  before  the  accounts  were  closed  at  June  30. 

As  foreshadowed  in  my  remarks  at  the  last  annual  meeting,  we  have 
taken  an  interest  to  the  extent  of  £50.000  in  a  company  now  known  as 
the  Enfield  Ediswan  Cable  ^^'orks.  Ltd.  This  concern  was  previously 
kno\vn  as  the  Enfield  Electric  Cable  Mfg.  Company,  Ltd..  and  we  have 
been  for  some  time  past  closely  connected  with  it  as  purchasers  of  cable 
and  all  classes  of  wue  for  electrical  purjioses.  I  told  you  on  a  previous 
occasion  that  it  was  our  polioy,  where  possible,  to  be  in  the  position  of 
manufacturers  of  every  class  of  goods  which  we  were  able  to  sell,  and  the 
alliance  we  have  made  with  the  Enfield  Company,  we  think,  should  have 
an  important  effect,  not  onlv  upon  our  sales,  but  upon  our  st.anding  in 
the  electrical  industrv.  In  furtherance  of  this  object  we  have  entere<l 
into  an  arrangement  "with  Brotherton  Tubes  and  Conduits,  Ltd..  under 
which  the  name  of  that  comjiany  has  been  altered  to  Brotherton  Edis»-a n 
Tubjs  &  Conduits,  Ltd.,  and  we  are  taking  an  int-eivst  therein  to  the 
extent  of  £25.000.  This  will  give  us  facilities  to  sujiply  all  classes  of  tuU-s 
and  conduits  used  in  carrying  wires  for  heating,  lighting  and  power 
punioses,  and  for  which  there  is  at  all  times  a  very  large  demand.  \\  e 
have  also  entered  into  arrangements  with  the  Sangamo  Electric  Company 
of  the  United  Slates,  who  are  manufacturei-s  of  a  high-class  electrical 
meter  for  which  there  is  a  verv  alrge  demand.  The  comjiany  is  sole  agent 
for  this  meter  in  Great  Britam  and  the  Colonies,  but  in  due  course  it  will 
be  manufactured  at  our  Ponders  End  works. 

We  have  during  the  jiast  year  largely  increased  our  plant  and  buildings, 
so  as  to  enable  us  to  cojw"with  the  increased  demand  for  almost  evcry 
class  of  electrical  work  which  we  had  previously  been  engaged  in.  and 
various  new-  lines  which  I  need  not  trouble  you  with.  Since  the  dat.- 
of  the  balance-sheet  we  have  ex-jiended  apjiniximately  £.50.000  on  plant 
and  buildings,  included  in  w  hich  are  extensive  additions  to  the  glassworks 
and  the  erection  of  additional  gas  works  to  coiie  with  the  increasing 
output  of  electric  lanijis,  and  we  are  maturing  our  jilans  for  the  erection 
of  buildings  and  the  laying  dow-n  of  jilant  for  further  classes  of  w;ork 
which  we  have  not  pivx'iously  embarked  upon.  For  these  reasons  it  is 
absolutelv  essential  the  comp'anv  .should  be  provided  with  a  considerabU- 
amount  of  a<ld  it  ionalw.M-Uiiig  capital,  and  we  jirojiose  to  aiik  your  consent 

to  create  500.11110  additional  ordinarv  shares.  ^ 

The  CHAIRMAN  then  moved. "and  Mr.  E.  B.  ELLICE-CLAKK 
seconded,  the  resolution  for  the  adojition  of  the  rejiort  and  accounts. 

In  replv  to  questions  the  CHAIRMAN  said  that  the  Enlield  Ed'sw"" 
Electric  (i'able  Works,  Lt<l.,  was  not  a  member  of  the  cable  rmg.  Tlie 
Sangamo  meter  was  a  meter  for  registering  all  classes  of  electncal  cut- 
rent,  either  for  domestic  or  for  jiow-er  jiurjioses. 

The  resolution  was  then  eaiTied  unanimously.  The  dividends  as  set 
out  in  the  rejiort  were  ajuiroved.  and  the  retiring  directors  (Mr.  C.  J.  Jjonl 
and  Mr.  J.  Cross)  were  re-elected.  ,   »■       , 

At  an  extraordinary  general  meeting  which  followed  a  re.s<ilution  to 
increase  the  capital  to  £1.I!IS.307  by  the  creation  of  .500,000  additionaS 
oixlinary  shares  of  £1  each  was  jiassed. 
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New  Companies. 

AK6L0SWISS  SCREW  COMPANY,  LTD.  (i:.!t.'.li>ti).-rnvate company. 
Rog.  Oct.  25,  capital  £10,000  in  £1  shares,  to  carry  on  thp  business  of 
screw  manufacturers,  especially  screws  for  watches,  electrical  and 
scientilic  instrument's  and  small  engineering  and  scientific  a]>paratus,  &c. 
Agreement  with  E.  Homberger  and  O.  Frey.  First  directors :  K. 
Homberger  and  O.  Frey  (both  jwrmanent  managing  directors  subject  to 
holding  100  j^hares).  Keg.  othce  :  Tavistock  Works,  West  Drayton, 
Middlesex. 

BBinSH  SIGN  MFG.  COHPANY.  LTD.  (159.901).— Private  company. 
I'.vg.  Oct.  25,  capital  £2,000  in  £1  sha.es,  to  carry  on  the  business  of  sign 
writers,  shop  titters,  advertising  agents,  &c.  First  directors  are  Lieut.  B. 
X.  Leahy,  P.  J.  Bowling  and  -M.  A.  S.  Sturt.  Keg.  office  :  97c,  Queen 
Victori.i  street.  E.C 

ELECTROFER,  LTD.  (160.047).— Private  company.  Reg.  Oct.  2S,  capital 
£10.00ti  iu  £1  shares,  to  acquin-  and  exploit  patents  and/or  processes  for 
the  electrolytic  deposition  of  various  metals,  &c.  First  directors  are 
A.  F.  Berry,  G.  Berry  and  X.  Busanquet.  Reg.  office  :  Maxwell  House, 
Arundel-street,  W.C.  2. 

ELFO  ELECTRICAL  ENGINEERING  COMPANY,  LTD.  (160,010).— 
Private  company.  Keg.  Oct.  27.  caj)ital  £1.500  in  £1  shares  (1,000  pre- 
ferred). Objects  :  to  carry  on  the  business  of  electricians,  mechanical 
i-nirine.  rs.  sii]i)iliti^  of  ilectricitv.  electric  cable  makers.  &c.  Reg.  office  : 
TowMLMt.-.  H..|l>f,k.  Leeds. 

KARTRET  ENGINEERING  COMPANY,  LTD.  (159,910)— Private  com- 
])any.  Keg.  Oct.  2:i.  capital  £25.000  in  24.000  7  per  cent,  cumulative 
preference  shares  of  £1  each  and  10.000  ordinary-  shares  of  2s.  each,  to 
take  over  the  business  of  an  electrical  and  mechanical  engineer  carried 
on  by  A  .  G.  Middleton  as  the  Kartret  Engineering  Comjiany,  and  agree- 
ment with  said  V.  G.  Jliddlcton  and  C.  J.  Baker.  First  directors  :  V.  G. 
.Vliddlet.m,  C.  J.  Baker,  W.  F.  Fiirse.  Harry  Blofeld  and  Hamilton  Blofeld. 
The  latter  may  retain  office  whilst  holding  2.000  preference  and  1,000 
ordinary  shares.  Reg.  office  :  7, Cart?ret-street.  Broadway,  Westminster. 
S.W.I. 

R0SHMORES  (1919).  LTD.  (159,716).— Private  company.  Reg.  Oct. 
17.  (•ai)ital  £100.0(1(1  in  85.000  8  ])er  cent,  cumulative"  participating 
j)n-terence  shares  of  £1  each,  and  150.000  ordinarj-  shares  of  2s.  each. 
Objects  :  To  cany  on  the  business  of  manufactureers,  repairers  and 
cleaners  of  and  dealers  in  searchlights  and  lamps  of  all  kinds,  magnetos, 
dv-namos.  self-staiters  and  other  electrical  devices,  &c.  Solicitor: 
•C.  H.  Dodd.  16,  Friarstreet.  Reading. 

WALLACE-GRIFFIN  ELECTRICAL  COMPANY,  LTD..  (159.636.)— 
Private  compiny  ;  reg.  Oct.  15,  capital  £2.000  in  £1  shares.  To  take 
over  the  business  of  electrical  and  mechanical  engineers  carried  on  bv 
G.  Wallace  and  T.  R.  Griffin  at  58,  High-street,  Bloomsburj-,  as  "  Wallace 
*  Company.  ■  First  directors  are  G.  Wallace  and  T.  A".  Griffin  (both 
permanent). 

WHILO'S  ELEVATORS,  LTD.  (159,689).— Private  company.  Reg. 
Oct.  16.  Caiiital  £10.000  in  £1  shares.  To  acquire  certain"  patents 
relating  to  elevators,  and  to  enter  into  an  agreement  witli  F.  B  Wliilc, 
T.  O'JSullivan  and  G.  Sizer.  First  directors  are  :  G.  Sizer.  F.  B.  While. 
T.  CSullivan.  W.  H.  Baker,  F.  Trim,  E.  W.  Blew.  V.  Haiper,  A.  \\ . 
Pearce,  C.  H.  Lock,  H.  J.  Richards  and  D.  D.  Plunket.  Secretary  ; 
T.  O'Siillivan.     Reg.  office  :   7a.  Oxford-street,  .Soutliamnton. 


Prices  of  Metals.  Chemicals,  &c. 

■Copper—  T  desday,  Nov.  4. 

Price.  Inc.  Dec. 

Best  SL-lected per  ton  fILi     0     0     £2     0     0  — 

Electrolytic  bars  ...           ..  £118     0     0  

H.C.  wire  basis per  lb.  Is.     Sfjd.  —  — 

Sheet ,,  Is.     4<1.  —  _ 

Phosphor-hrome  Wire — 
Phosphor-bronze 

wire,  basis   Is    7  4Jd  ■ 

Bras'  60/40— 

R«l.  basis     Os.  lljd  f,d.  — 

.Sheet, basis   ,,  Is.  2Jd.  — 

Wirc.basis    ,,  |s.  2Jd.  —  

■Iron — 

Cleveland  Warrants     perton  £8     4     0  —  

Galvanised      steel 

wire,  basig     ,,  £32  10    0  

Lead  Pig— 

English :S3     0    0     £1   15    0  — 

Foreign  or  colonial             ,,  32  15    0     £1     7     0  

Tin— Ingot   272  IS    0  —         £10     0 

Wire,  basis    per  lb.  0     3     4J  O'd. 

Solammonioc. —Pcrcwt.80s.and7.53.  |  Copper  SuJp*o/e.— Per  ton  £40 
SufpAur  (Flowers).— Ton  £22  10s.    \  Boric    /4cid  (Crystals) —Per    ton. 
(Roll  Brimstone).- Per  ton  I      £72. 

£22.  I  Carbon  Bisulphidf.—VcT  ton  £55. 

Sviphuric    Acid    (Pyrites,  168*^. —     Sodium  Birhromrile.~~Pe.rih.  lid. 

Per  ton,  £7  18s.  9d.  |  Sodium  Chlorate.— Pet  lb.  6d. 

Shellac. — 47''s.     December  delivcrj-  460<.  to  470s. 

Ruhher.—PATO.  fine.  2?.  6d. :    plantation  Ist.  latex  2s.  .Id.  lb 

The  metal  prices  are  supplicdby  the  British  Insulated  A  Helsby  Cables. 
•Ltd.,  and  theru  bber  figures  by  W.  T.  Hen  eys  Telegraph  Works  Company. 


Thirty-Seven  Tears  A^o. 

[From  The  Electrician,  N  jv,  t,  1882.] 

Electric  liic.HT  .\t  Holborn. — The  Holborn  Restaurant  has 
l>een  completed,  and  is  to  be  lit  throughout  by  the  Edison  Light  Com- 
pany. About  1.000  lamps  in  all  will  be  used,  partly  of  8  and  partly 
of  16-candles. 

The  Edison  Syste.m  in  America. — We  learn  that  there  are  12."? 
isolated  plants  on  the  Edison  system  now  running,  or  in  process  of  being 
fitted  up,  in  various  parts  of  the  United  States.  These  plants  give  an 
aggregate  number  of  21,998  lamps. 

Society  of  Telegraph  Engineers  and  of  Electkici.vns. — ^Thc  first 
meeting  of  the  autumn  session  of  this  society  will  take  place  on  Thursday. 
Nor.  9,  at  8  p.m..  when  a  Paper  will  be  read  on  "  The  Munich  Electrical 
Exhibition,  1882,"  by  W.  H.  Preece,  F.R.S.,  past  president. 

Electric  Light  in  Gasworks. — It  is  said  that  the  Gas  Company 
of  Ghent  in  Belgium  have  fitted  up  some  Nothomb  incandescent  lamjis 
for  the  purpose  of  lighting  some  of  their  rooms  in  which  work  is  carried 
on  during  the  night.  We  do  not  know  how  the  necessary  power  is 
obtained. 

Electric  Light  at  Waterloo  Station. — The  Windsor  platform 
of  the  Waterloo  Bridge  Station  is  about  to  be  lit  with  Edison  lamps. 
About  300  B  or  8-candle  lamps  will  be  used,  the  current  being  furnished 
by  an  Edison  L  dynamo,  driven  by  an  Armington  and  Sims'  engine. 
The  directors'  room  will  al.so  be  lit  from  the  same  plant. 

Time  by-  Telephone. — ^At  Ann  Arbor,  Mich.,  astronomical  time  is 
furnished  by  the  observatory  to  subscribers  daily  at  9  o'clock  a.m.  by 
telephone.  The  telephone  transmitter  at  the  obseiTatory  is  placed 
close  to  a  Morse  sounder,  which  is  operated  automatically  by  the  obser- 
vatory clock.  From  8. 58  to  8.59  the  sounder  clicks  once  for  each  second, 
and  from  8.59  to  9  o'clock  twice  for  each  second.  At  9  o'clock  it  ceases. 
The  click  of  the  sounder  is  heard  distinctly  in  the  receiving  telephones 
of  the  subscribers. — Opemior. 

Is  It  True  ? — An  American  paper  says  : — "  There  was  excitement 
in  front  of  the  Central  Methodist  Church,  Market-street,  Newark,  N.J. . 
on  Saturday  evening  last.  Adjoining  the  church  is  a  building  with 
iron  columns,  which  is  supplied  with  electric  light,  and  somewhere  iu 
the  circuit  a  telegraph  wire  bad  fallen  upon  the  electric  wire,  thus  charg- 
ing the  building  near  the  church.  The  current  extended  to  the  iron 
fence  outside,  and  four  persons  who  had  touched  the  fence  in  passing 
had  been  knocked  down.     They  were  not  seriously  injured." 

Something  Like  a  Patent. — In  looking  over  the  patents  recently 
filed  at  the  Patent  Office,  we  came  across  one  containing  the  provisional 
and  complete  specification  together,  no  less  than  38  pages,  besides  several 
sheets  of  drawings.  This  patent  was  intended  to  cover  an  invention 
the  object  of  which  was  to  utilise  the  water  power  in  cities  for  actuating 
turbines,  which  in  turn  were  to  drive  d\niamos,  the  current  so  generated 
being  stored  in  secondary  batteries,  and  distributed  for  use  by  wires  as 
required.  Surely  it  would  not  take  38  pages  to  secure  the  rights  to 
such  an  invention,  if  it  be  one  at  all.  We  think  there  is  a  little  exuberant 
verbosity  or  rather  scriptology  here. 

The  Cost  of  Electric  Lighting. — The  correspondent  of  a  pro- 
vincial paper  writes  as  follows  . — "  I  have  recently  seen  the  new  building 
erected  by  W.  Rowntree  and  Sons,  of  Westboro',  Scarboro'.  It  is 
large  and  hand.some,  and  is  lighted  by  about  250  incandescent  lights. 
The  power  required  is  sujjplied  by  an  Otto  gas  engine  of  16  horse-])ower. 
which,  when  working  at  its  full  jjower  consumes  690  feet  of  gas,  costing 
about  2s.  7d.  per  hour.  The  engine  is  a  splendid  piece  of  workmanshij) 
and  is  started  and  in  full  action  in  two  minutes.  The  light  supplied 
was  very  beautiful,  soft,  pure  and  steady,  and,  of  course,  neither  heats 
nor  vitiates  the  air,  as  gas  does  to  such  a  lamentable  extent.  But  (there 
is  generally  a  'but')  the  first  cost  at  present  is  such  that  it  can  be 
adopted  by  only  wealthy  firms.  The  total  expense  to  Messrs.  Rowntree 
of  engines,  fittings,  etc.,  exceeded  £1.200."' 

Electric  Light  Exhibition  at  Boston  (America). — There  is  a  large 
exhibition  of  the  electric  light  at  the  New  England  Manufacturers'  and 
Mechanics'  Institute  Fair  now  being  held  at  Boston,  says  the  "  Sanitary 
Engineer."  Nearly  the  whole  of  the  illuminati(m  of  the  building  is 
furnished  by  the  three  electric  light  companies  having  exhibits  there. 
The  Edison  Company  have  about  870  incandescent  lamps,  most  of  them 
being  16  c. p.,  though  a  few  are  of  32  c. p.  The  New  England  Weston 
Company  have  about  100  arc  lamps,  known  as  2,000  c.p.,  16  Ix-ing  outside 
in  front  of  the  building,  150  ft.  above  the  ground  (at  the  top  of  a  .50  ft. 
mast  from  a  100  ft.  tower).  The  same  company  have  about  1.50  incan- 
descent Maxim  lamps  of  24  c.)).  The  American  KIcctric  Light  Company, 
of  New  Britain,  Conn.,  have  .55  Thomson-Houston  arc  lamps,  known  as 
2,000  c.p. 

I'^LECTRic  Lighting  at  Birmingham.— At  a  special  meeting  of  the 
Birmingham  Town  Council  held  on  Tuesday  last,  the  report  of  the  Gas 
Committee  on  the  question  of  electric  lighting,  which  was  given  in  our 
last  issue,  was  adopted,  and,  on  the  motion  of  the  chairman  of  the  Gas 
Committee  it  was  unanimously  resolved  that  no  application  \k  made  bj' 
the  Coimcil  for  authority  to  supply  electricity  in  the  borough  or  in  any 
])art  of  the  district,  either  by  licence,  j)rovisional  order,  or  by  8p?cial 
Act  of  Parliament,  and  that,  with  respect  to  the  application  for  licences, 
the  Council  decline  to  con.scnt  to  the  same,  and  that  with  resp.^ct  to  the 
several  ap])lieations  for  j)rovisional  orders,  that  the  recommendations 
of  the  (ias  Committee  (Nos.  2,  3  and  4  on  page  17  of  the  report)  be 
approved  ;  also  that  the  Gas  Committee  be  authorised  to  take  all  such 
measures,  to  employ  such  professional  assistance,  and  make  such  condi- 
tions with  the  applicants  in  the  name  and  on  behalf  of  the  Council  and 
where  necessary,  under  the  corporate  eommoii  seal,  as  they  may  deem 
necessnrvoriiilvisalile  forcarrvini.'  the  said  icenniini-iiil.itiiiiis  into  effect. 
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♦ — 

The  Electromagnetic  Principle  of  Relativity. 

The  rc'ijorts  on  the  results  of  the  Brazilian  and  West  African 
eclipse  expeditions  of  May  29,  1919,  were  presented  last 
Thursday  to  a  crowded  joint  meeting  of  the  Royal  Society 
and  the  Royal  Astronomical  Society.  The  main  object  of 
these  e.xpeditions  was  to  test  a  prediction,  based  on  the  electro- 
magnetic principle  of  relativity,  that  the  images  of  stars  near 
the  sun  would  be  found  displaced  from  the  centre  of  the 
sun  by  an  amount  inversely  proportional  to  their  angular 
distance  from  that  centre,  the  maximum  displacement  being 
close  to  the  limb  or  edge  of  the  disc,  where  it  would  amount 
to  1-75  sec.  of  arc.  The  results,  as  announced  by  the 
Astronomer-Royal  and  Dr.  Crommelin,  amount  to  a 
practically  complete  justification  of  that  isrediction.  At 
Principe,  West  Africa,  Prof.  Eddington,  working  with  a 
fixed  telescope  of  8in.  effective  aperture  and  a  16in.  heliostat, 
obtained  images  of  five  stars  from  which  a  maximum  bending 
of  1-64  sec.  of  arc  could  be  calculated.  At  Sobral,  in  North 
Brazil,  Dr.  Crommelin  got  the  best  results  with  a  lens  of 
only  4in.  aperture  and  19  ft.  focal  length.  This,  with  an 
exposure  of  28  sees.,  gave  seven  good  star  images  on  as  many 
])hotographs  ;  and  the  definition  was  good  enough  to  reduce 
the  probable  error  to  less  than  6  per  cent.  The  mean  result 
was  a  bending  amounting  to  1-98  sec.  of  arc.  The  fact  that 
the  inverse  distance  rule  held  good  excludes  any  explanation 
ba.sed  upon  refraction. 

Whe.v  Albert  Einstein,  then  Professor  of  Mathematical 
Physics  at  the  Zurich  Polytechnic,  launched  his  electro- 
magnetic theory  of  relativity  in  the  "  Annalen  der  Physik  " 
of  1905,  he  based  it  upon  certain  elementary  considerations 
concerning  the  actual  measurement  of  time,  and  more  especially 
concerning  the  definition  of  the  "  simultaneity  "  of  two  events. 
He  found  that  when  this  was  done  on  any  considerable  scale, 
our  methods  depended  entirely  upon  light  signals.     These 


involve  the  velocity  of  light,  which  is  generally  regarded  as 
propagated  by  a  ''  luminiferous  ether  "  whose  relative  motion 
should  affect  the  result.  Now  it  is  a  remarkable  circumstance 
that  no  such  effect  of  ether  drift  has  ever  been  successfully 
demonstrated,  the  best-known  negative  result  being  that 
obtained  by  Michelson  and  Morley  in  1886.  Einstein  took 
the  bold  step  of  erecting  this  consistently  negative  reply  into 
an  axiom,  declaring  that  it  was  impossible  to  discover  motion 
with  respect  to  the  ''  ether  "  by  any  electrical  or  optical 
experiment,  just  as  Newton  had  found  that  it  was  impossible 
to  discover  absolute  motion  by  any  mechanical  device.  The 
velocity  of  light  in  any  direction  is  the  same  whatever  may 
be  the  motion  of  the  axes  of  reference.  This  is  not  the  first 
time  that  such  a  step  has  been  taken.  The  conservation  of 
energy  and  the  second  law  of  thermodynamics  are  based 
upon  similarly  negative  evidence,  and  yet  nobody  doubts 
their  value.  But  the  consequences  involved  in  the  new 
principle  are  sufficiently  novel  to  excite  considerable 
criticism.  Among  these  consequences  we  may  mention  the 
finite  velocity  of  propagation  of  gravitation  (not  exceeding 
the  velocity  of  light)  ;  the  probable  identification  of  mass  with 
stored  energy  (1  gramme  being  the  equivalent  of  9  x  10-"  ergs)  ; 
the  interdependence  of  space  and  time,  brought  out  in  a 
striking  manner  by  Minkowski's  four -dimensional  treatment 
of  electromagnetic  phenomena,  with  time  as  the  fourth 
dimension  ;  and  the  action  of  gravitation  upon  masses  of 
moving  energy.  It  is  this  last  conclusion  which  has  been 
numerically  verified  by  the  eclipse  photograplis.  in  which 
beams  of  starlight  suffer  a  deflection  by  the  intense  gra^'ita- 
tional  field  surrounding  the  sun.  Practically,  this 
brilliant  verification  means  that  most  of  our  mechanical 
and  electromagnetic  quantities  will  involve  the  factor 
(]  —v^'fc^f-,  where  v  is  the  velocity  of  the  body  under 
consideration  and  c  is  the  velocity  of  light  (3  x  10^"  cm. 
per  sec).  It  is  obvious  that  for  all  ordinary  purposes  the 
factor  is  negligible.  But  when  i'  begins  to  approach  c,  as  it 
does,  for  instance,  in  the  ))rojection  of  electrons  from  radium, 
the  factor  becomes  important.  It  was,  indeed,  one  of  the 
successes  of  the  relativity  theory  that  it  accurately  predicted 
the  effect  of  speed  upon  the  mass  of  the  electron.  In  the 
full  explanation  of  the  secular  displacement  of  the  perihelion 
of  Mercury  the  theory  scored  another  success.  No  doubt 
some  further  confirmations  will  be  obtained  at  the  next 
eclipse  in  September  1922,  or  even  earlier,  if  a  method  of 
observing  stars  near  the  sun  without  an  eclipse  is  found  in 
the  meantime. 


A  New  Solution  of  the  Irish  Problem. 

A  NEW  method  of  solving  the  difficulties  which  at  the  present 
time  confront  those  who  are  responsible  for  the  government 
of  Ireland  is  suggested  by  Sir  John  Griffith  in  his  recent 
presidential  address  to  the  Institution  of  Civil  Engineers. 
With  a  good  deal  of  that  enthusiasm  which,  as  his  name 
implies,  is  his  by  birth,  combined  with  not  a  little  of  that 
rueful  sympathy  which  her  fiiends  are  too  often  made  to  feel 
for  the  distressful  country,  he  told  his  hearers  what  Ireland 
and  Irishmen  had  done  for  engineering  progress  and  of  the 
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opportunities  that  exist  by  developing  her  natural  resources 
to  bring  her  into  more  constant  touch  with  the  outer  world, 
and  so  rid  her  of  the  injuries  due  to  her  insular  position. 
Indeed,  as  he  points  out,  the  story  of  engineering  achievements 
in  Ireland  is  one  of  the  brightest  spots  in  her  sad  history. 
Ireland  was  the  birthplace  of  the  largest  telescope.  AVithin 
her  shores  have  also  been  built  some  of  the  largest  ships,  and 
here  also  was  erected  the  first  Stoney  sluice,  a  type  of  con- 
struction which  has  since  been  widely  employed  on  waterworks 
all  over  the  world.  The  constructive  and  dredging  work  con- 
nected with  the  improvement  of  DubUn  harbour  are  also  of 
historical  and  practical  interest  to  port  engineers.  While  one 
of  the  first  electric  railwaj^s,  that  from  Portrush  to  the  Giant's 
Causeway,  in  connection  with  which  one  of  the  first  hydro- 
electric stations  was  erected,  had  its  genesis  on  Irish  soil.  So 
much  for  the  past  ;  for  the  present  and  future,  the  resources 
of  Ireland  should  receive  earnest  consideration  from  all  whose 
business  depends  upon  an  adequate  supply  of  fuel,  for  there 
are  peat  deposits  from  which  fuel  amounting  to  some  four 
thousand  million  tons  may  be  won,  and  oSering,  therefore,  an 
opportunity  for  development  of  which,  it  is  regrettable,  the 
Government  has  so  far  been  slow  to  take  advantage.  Ireland 
further  possesses  water-power  resources  which  could  be 
usefully  employed  in  generation  of  energy.  As  Sir  John 
Griffith  rightly  points  out,  how  best  to  use  these  resources 
for  the  improvement  of  the  country  and  for  the  good  of  the 
community  is  both  an  urgent  and  important  question.  With 
it  must  ^o  the  consideration  of  the  provision  of  adequate 
harbours  on  the  west  coast,  not  only  for  strategical  reasons, 
but  to  develop  the  fisheries  and  to  improve  the  high-speed 
passenger  and  mail  traffic  between  these  islands  and  the 
United  States.  Such  development,  indeed,  cannot  help  being 
of  an  advantage  to  Ireland,  bringing,  as  it  must,  a  prosperity 
and  contentment  to  its  inhabitants  which  would  do  more 
to  cure  imaginary  wrongs  than  any  political  propaganda.  It 
is  a  dream,  as  Sir  John  Griffith  admits,  but  we  do  not  see 
why  it  is  a  dream  which  should  not  come  true.  If  it  did 
come  true,  it  would  not  be  the  first  time  that  engineers 
have  brought  contentment  to  a  distressed  country. 

The  Disabilities  of  Power  Station  Staffs. 

We  are  glad  to  see  that  Mr.  Akthlr  Eli.is  in  his  inaugural 
address  to  the  Western  Centre  of  the  Institution  of  Electrical 
Engineers,  pleads  for  the  better  remuneration  of  the  technical 
staffs  engaged  in  power  station  work.     The  present  position 
is  at  least  anomalous.     The  various  increases  and  bonuses 
which  have  been  granted  to  the  non-technical  grades'  have 
resulted  in  its  being  the  rule  rather  than  the  exception  for 
foremen,  fitters  and  even  labourers  to  be  paid  at  higher  rates 
than  shift  engineers  or  switchboard  attendants.     It  is  not  to 
be  wondered  at  therefore  that  the  central  station  branch  is 
beginning  to  be  neglected  by  qualified  engineers  and  to  be 
looked  upon  as  a  job  where  the  work  is  hard  and  the  re- 
muneration pitiable.     This  state  of  affairs  is,  we  fear,  more 
than  a  little  due  to  the  fact  that  the  technical  staffs  have  had 
no    trade  union  to  safeguard  their  interests,  with  the  result 
that  electricity  committees,  and  too  often  chief  engineers  as  well, 
have  been  responsible  for  the  em])loyment  of  something  very 
like  sweated  labour.     We   agree   with   Mr.    Ellis  that   the 
formation  by  power  station  engineers  of  a  trade    union    is 
regrettable,  but  at  the  same  time  we  feel  it  is  a  necessity.     For 
if  that  constancy  of  supjily  of  which  electricity  undertakings 
have  always  been  so  proud  is  to  be   maintained,   properly 
qualified    men    with   adequate   salaries    must    be    employed. 
And  there  seems  no  way  of  ensuring  this  shall  be  done  except 
by  combination.     It  is  time  this  was  generally  realised,  for 
we  cannot  help    thinking  that  the  numerous  serious  break- 
downs of  plant  which   have  recently  occurred  are  in  some 
extent  due  to  the  knowledge  of  the  subordinate  staffs  not  being 


of  that  high  character  which  is  a  necessity  in  the  operation  of 
modern  plant.  Some  recognition  is  also  due  to  these  staffs 
for  another  reason.  The  work  they  have  done  during  labour 
troubles  is  beyond  all  praise.  There  has  been,  as  far  as  we 
know,  no  case. of  an}'  member  of  the  technical  staff  with- 
drawing his  services  during  those  periods  of  stress.  On  the 
contrar}^  they  have  worked  harder  than  ever.  For  this 
reason  alone  some  adequate  recognition  of  their  services 
should  be  made  throughout  the  country. 

Electricity  Profits  and  the  Relief  of  Rates. 

The  question  of  how  best  the  profits  of  trading  departments 
of  local  authorities  can  be  dealt  with  crops  up  from  time  to 
time,  and  not  seldom  leads  to  more  or  less  heated  discussions 
in  municipal  circles.  The  subject  has  been  again  raised  at 
ilanchester,  where  for  some  years  the  tramwavs,  electricity 
supply  and  gas  departments  have  been  contributing  a  certain 
percentage  to  the  relief  of  rates  from  the  trading  surplus 
obtained.  A  Special  Committee  of  the  Corporation,  which 
was  appointed  about  18  months  ago,  reported  against  any 
alteration  in  this  policy  ;  but  we  are  pleased  to  note  that  in 
considering  the  allocation  of  the  present  profits  the  Council 
have  agreed  to  another  inquiry.  The  desirability  was  urged  of 
reducing  the  price  of  electricity,  gas  and  tram  fares  to  a  figure 
as  low  as  practicable  to  cover  the  cost  of  production,  and  Aid. 
Bowes,  chairman  of  the  Tramways  Committee,  welcomed  the 
prospect  of  an  inquiry,  complaining  of  the  5  per  cent,  con- 
tribution with  which  his  undertaking  had  been  saddled.  In 
our  opinion,  it  is  highly  undesirable  to  devote  the  profits  of  an 
lUidertaking  such  as  electricity  supjily  to  subsidising  the  rates  ; 
they  should  rather  be  applied  to  the  development  of  the  under- 
taking and  to  a  reduction  of  the  prices  charged  for  energy. 
We  have  always  advocated  this  policy,  and  at  the  jireseiit  time 
the  arguments  which  we  have  advanced  in  its  favour  are 
stronger  than  ever  before.  We  hope  this  will  be  realised  at 
Manchester. 


Industrial  League  and  Council. — The  fourth  lecture  of  the 
present  series  arranged  by  the  Industrial  League  and  Council 
(incorporating  the  Industrial  Reconstruction  Council  and  the 
Industrial  League)  will  be  held  in  the  Council  Chamber  of  the 
Guildhall  on  Tuesday,  November  IStb.  The  chair  will  be 
taken  at  4.30  p.m.  hy  the  Right  Hon.  the  Lord  Mayor,  and 
an  address  on  the  "  Industrial  Outlook  "  will  be  delivered  by 
the  Right  Hon.  Sir  Auckland  Geddes,  K.C.B.,  M.P.  Admission 
is  free. 

The  third  of  the  present  scries  of  Conferences  on  Scientific 
Management  arranged  by  the  Industrial  League  and  Council 
will  take  ^lace  on  November  19th  at  5.30  p.m.  in  the  Hall  of 
the  Institute  of  Journalists,  2  and  4,  Tudor-street,  E.C.4., 
when  Mr.  John  Cole,  of  the  Spirella  Company  of  Great  Britain 
Ltd.,  will  deal  with  the  experiences  of  the  firm.  Sir  Herbert 
Austin,  K.B.E.,  in  the  chair.  Questions  and  discussion  will 
follow.     No  tickets  are  necessary  for  either  of  these  meetings. 

The  Birmingham  Electric  Club.^At  the  meeting  of  the 
Club  on  Nov.  8  a  Paper  was  read  by  Mr.  T.  Pettigrew  on 
'■  Automatic  Telephones  for  Works,  Offices,  &c."  The  Paper 
described  an  automatic  telephone  system  arranged  for  100 
lines,  upon  which  the  conversation  efficiency  factor  could  be 
varied.  Standard  sets  were  made  for  16  and  28  instruments 
to  be  in  use  at  one  and  the  same  time.  This  system  had  a 
great  field  of  usefulness,  but  had  certain  limitations,  by  being 
designed  to  include  many  existing  standard  telephone  parts. 
Ther(^  was  also  dcscriljed  and  demonstrated  a  new  design  of 
automatic  telephone  system  known  as  the  "  Select-o-Phone 
sy.stem,  which  was  designed  without  regard  to  existing  patterns 
or  parts  in  general  use.  The  standard  set  after  much  investi- 
gation was  made  for  33  direct  lines.  This  type  of  a|i|irtratus 
had  a  large  number  of  advantages,  and  it  was  clainicd  that 
within  the  limits  of  size  this  system  was  the  mostj perfect 
vet  devised. 
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"Nature." — We  have  received  a  copy  of  the  Jubilee  issue 
of  "  Nature,"  which  was  first  published  on  November  4,  1869. 
This  well-known  journal  had  its  genesis  in  a  fortnightly 
column  of  scientific  notes,  which  were  started  in  the  "  Saturday 
Review  "  in  1858.  Two  j'ears  later  Huxley  became  the  chief 
editor  of  the  "  Natiual  History  Review,"  which  was  at  first 
intended  to  be  a  quarterly,  which  would  deal  with  scientific 
matters  systematically  and  thoroughly.  In  186.3  he  became 
associated  with  the  "Reader,"  a  weekly  journal,  of  which  Sir 
Norman  Lockyer  was  science  editor.  \Vhen  the  "  Reader  " 
ceased  publication,  it  occurred  to  the  latter  that  a  general 
scientific  journal  of  more  comprehensive  scope  than  the 
"  Natural  History  Review  "  was  required.  On  discussing  the 
matter  with  Mr.  Alexander  Macmillan  the  inauguration  of 
"  Nature  "  was  agreed  upon.  This  journal  has,  with  good 
reason,  always  had  the  sympathy  and  interest  of  scientists 
and  others  of  the  highest  standing.  With  whatever  hopes, 
doubts  and  fears  its  founders  started  it  on  its  way,  we  may  be 
certain  that  all  the  first  have  been  realised,  while  all  the 
other  two  have  been  long  ago  dispelled.  It  is  fitting  that,  in 
this  .Jubilee  issue,  Sir  Norman  Lockyer  should  bo  the  subject 
of  "  Scientific  Worthies,"  a  form  of  biography  which  has 
introduced  the  most  important  personalities  of  science  to  a 
numerous  circle  of  readers.  A  supj)lement  to  the  issue  is 
an  excellent  photogravure  of  Sir  Norman  Lockyer.  Our  one 
regret  is  that  we  have  not  at  our  disposal  a  copy  of  the  first 
issue  of  "  Nature,"  in  order  that  we  might  compare  it  with  the 
one  about  which  we  are  now  writing.  We  feel  sure  the 
difference  is  tremendous. 

The  Institution  o!  Electrical  Engineers,  South  Midland 
Centre. — The  fijst  annual  dinner  of  this  section  since  the  war 
was  held  at  the  Grand  Hotel,  Birmingham,  on  November  5th, 
under  the  presidency  of  Mr.  S.  T.  Allen,  the  retiring  chairman. 
Immediately  prior  to  the  toasts  Mr.  Allen  introduced  the 
chairman  for  the  ensuing  session,  Dr.  C.  C.  Garrard,  and  the 
latter  then  occupied  the  chair. 

Prof.  Sir  Wm.  Ashley,  in  proposing  the  toast  of  "  The  Institution," 
remarked  on  the  tendency  to  form  combinations  which  was  ehar- 
acteristic  of  recent  preparations  to  meet  the  commercial  demands  of  the 
future.  For  successful  action  it  must  be  realised  that  standardisation 
was  also  necessary.  In  providing  a  body  of  scientific  experts  who  could 
serve  in  the  setting  up  of  standards  the  Institution  had  an  important 
task.  Yet  he  thought  the  Institution  had  also  a  more  important  and 
fundamental  work,  namely  that  of  stimulating  the  spirit  of  scientific 
enterprise  which  would  enable  commerce  successfully  to  occupy  new 
fields  and  fully  to  explore  the  old  ones.  The  speaker's  tribute  to  the 
members  of  the  Institution  who  had  fallen  in  the  war  was  endorsed 
by  those  present  standing  in  silence.  In  responding  on  behalf  of  thi' 
Institution,  Mr.  R.  T.  Smith,  the  President,  spoke  in  optimistic  terms 
of  this  country's  future. 

Mr.  W.  B.  WooDHOusE,  in  proposing  the  toast  of  "  Kindred  Societies 
and  Guests,"  dwelt  on  the  advantages  of  co-operation  between  the 
various  technical  and  other  societies.  He  emphasised  the  fact  that  inter- 
course between  kindred  societies  became  more  and  more  necessary  as 
industrj''  became  more  .specialised.  The  toast  was  responded  to  by 
Mr.  H.  C.  Field,  the  president  of  the  Birmingham  Chamber  of  Commerce, 
who  referred  to  the  inseparable  bond  between  Capital  and  Labour,  and 
remarked  that  if  in  this  connection  co-operation  was  to  be  suc- 
cessful. Capital  must  become  larger-hearted  and  Labour  broader- 
minded. 

The  toast  of  the  "  Electrical  Industry  "  fell  to  Mr.  C.  H.  Wording - 
HAM.  In  the  course  of  his  speech  he  referred  to  the  necessity  for  mass 
production,  and  pointed  out  that  this  did  not  necessarily  require  huge 
organisations  as  was  commonly  supposed.  By  limitation  of  activity 
to  a  few  .specialised  articles  it  was  possible  for  comparatively  small 
manufacturers  to  engage  in  and  avail  themselves  of  its  economic  advan- 
tages. Mr.  Wordingham  also  referred  to  the  tenders  which  had  been 
received  by  the  Edinburgh  f'orporation  for  electrical  machinery,  in  which 
a  foreign  firm  had  been  able  to  quote  terms  which  were  very  much 
lower  than  those  of  any  British  firin.  He  insisted  upon  the  danger  to 
British  prestige  by  orders  being  placed  abroad,  and  suggested  that  if 
the  Government  felt  it  necessary  to  interfere  in  the  wages  of  workers 
it  should  also  take  steps  to  protect  the  employers'  markets.  This  toast 
was  replied  to  by  Mr.  F.  Forrest. 

The  newly-formed  Preston  sub-centre  of  the  North- Western 
Centre  of  the  Institution  of  Electrical  Engineers,  of  which 
Mr.  J.  F.  Simpson,  borough  tramway  engineer,  is  secretar}-, 
held  its  first  general  meeting  last  week,  when  the  chairman; 
Mr.  J.  Connor,  gave  an  interesting  address  on  "'  The  Nation's 
Concern  in  the  Utili.sation  of  Fuel."  There  was  an  attendance 
of  100,  including  several  visitors. 


Obituary. 

We  regret  to  record  the  death  of  ,Mr.  W.  S.  Foale,  for  many  years 
electrical  engineer  and  manager  of  the  Portsmouth  Corporation  electricity 
department.  For  some  time  Mr.  Foale  had  been  in  failing  health,  and 
recently  he  had  been  at  a  nursing  home,  near  Chelmsford,  Essex,  where 
he  passed  away  on  the  23rd  ult.  Deceased,  who  was  about  46  years  of 
age,  was  educated  at  the  Independent  College,  Taunton,  whence  he 
proceeded  to  Manchester,  where  he  received  the  first  part  of  his  training 
in  mechanical  engineering.  After  spending  two  years  at  Manchester 
he  joined  the  Brush  Electrical  Engineering  Company,  and  was  employed 
by  them  at  Lambeth  and  at  Loughborough.  Subsequently  he  went  to 
Hanley  as  engineer  in  charge  of  the  installation  of  the  electric  light  plant 
in  the  town.  Afterwards  he  was  engaged  by  the  Brush  Company  in 
laying  electrical  mains  in  St.  Luke's  and  Clerkenwell.  In  1895  Mr.  Foale 
was  appointed  Clerk  of  Works  at  Portsmouth,  being  engaged  on  a  large 
extension  of  electric  mains,  &c.,  in  various  parts  of  the  borough,  but 
before  the  work  had  been  completed,  he  was  appointed  mains  engineer, 
under  Mr.  Price,  the  superintendent.  On  that  gentleman  relinquishing 
his  position,  in  1903,  Mr.  Foale  was  appointed  engineer  and  manager,  a 
position  he  continued  to  hold  until  his  death. 


Arrangements  for  the  Week. 

FRIDAY,  Nov.  14th  (to-day). 

Physical  Society. 

5  •p.m.     At   the   Imperial   College   of   Science,   South    Kensington, 

London,  S.W.     Papers  to  be  read  :    "On  the  Self  Inductance 
of  Single  Layer  Flat  CoUs,"  by  Mr.  S.  Butterworth,  M.Sc.  : 
"An    Experimental    Method    of    Determining    the    Primary 
Current  at  Break  in  a  Magneto,"  by  Dr.  N.  W.  McLachlan,  and 
"  Note    on    a    Modified    Form    of   Wehnelt    Interrupter,"    by 
Mr.  F.  H.  Newman,  B.Sc. 
Inshtution  of  Electrical    Engineers,    Students"   Sectios   of 
THE  Scottish  Centre. 
7.30  p.m.     At   the    Royal    Technical    College,    Glasgow.     Opening 
Address  of  the  Session  by  Mr.  F.  H.  Whysall. 
Junior  Institution  of  Engineers. 
7.30  p.m.     At   39,    Victoria-street,    London,    S.W.     Lecturette   on 
"  Irrigation  Engineering  in  Burma,"  by  Jlr.  A.  P.  Morris. 
MONDAY,  Nov.  ITth. 

Batti-Wallahs  Society. 
1  p.m.     Luncheon  at  Holbom  Restaurant.     Address  on  ■'  The  New 
World,"  by  Mr.  E.  J.  P.  Benn,  C.B.E. 

Institution  of  Electrical  Engineers. 
7  p.m.     At  The  Chartered  Institute  of  Patent  Agents,  Staple  Inn- 
buildings,  London,W,C.  Informal  meeting.  Discussion  on  "Engi- 
neering Advertising  "  will  be  opened  by  Mr.  W.  E.  Warrilow. 
TUESDAY,  Nov.  18tll. 

Institution    of   Electrical  Engineers,   North-Western   Centre. 
7. -30  p.m.     At      the     Engineers'     Club,     Manchester.     Chairman's 
Address  by  Mr.  J.  A.  Robertson. 

Institution  of  Civil  Enginefjis. 
5.30p.m.     At    Great    George-street,    Westminster,    London,    S.W. 
Paper  on  "Admiralty  Harbour,  Dover,"  bv  Mr.  M.  F.  Wilson, 
M.Inst.C.E. 
WEDNESDAY.  Nov.  19tll. 

RoY.iL  Society  of  Arts. 
4.30  p.m.     At     Jolin-street,     Adelphi,     London,     W.C.     Opening 
Address  of  the  Session,  on   "  Science  and  Industry,"   by   Sir 
Henry  Trueman  Wood,  M.A. 
iNSTrruTioN  op  Electrical  Engineers,  Wireless  Sectional  Mektino 

6  p.m.     At  the  Institution  of  Civil  Engineers,  Great  George-street. 

London,    S.W.     Paper   on    "  The    Design    of    Multiple    Stage 
Amplifiers    using     Three-Electrode     Thermionic    V'alves,"    by 
Prof,  C.  L.  Fortescue 
Institution  of  Electrical  Engineers,  South  Midland  Centre. 
7 p.m.     At  the  LTniversitv,  Birmingham.     Chairman's  Address  by 
Dr.  C.  C.  Garrard. 
THURSDAV,  Nov.  20tll. 

Institution  op  Electrical  Engineers,  Irish  Centre. 

7  p.m.     At   the   Royal   College   of   Science,   Upper  Merrion-stn?et, 

Dublin.     Discussion  of  Mr.  C.  H.  Wordingham's  Address. 
FRIDAY,  Nov.  21st. 

Institution  op  Mechanical  Engineers. 
6 p.m.     At  Ston-y's  Gate,  St.  James's  Park,  London,  S.W.     Pajxr 
on   "The  Present  Position  of   Mechanical  Road    Traction." 
by  Mr  C.  G.  Conradi. 

Junior  Institution  of  Engineers. 
7 p.m.     At  the  Royal  Society  of  Arts,  John-street,  Adelphi.  London, 
W.C.     Annual  General  Meeting  and  a  Paper  on  "  The  Limita- 
tion of  Electric  Tramways,"  byMr.  W.  A.  Tookey,  M.I.Mech.E. 
Institution  of  Electricu,  Engineers,  Student.s"  Meeting. 
7  p.m.     At  the  Citj  and   Guilds  College,  South  Kensington,  Lon- 
don, S.W.     Opening  Address  by  Jlr.  A.  P.  Trott»'r,  M..\. 
Institution  of  Electrical  Engineers  :    North-Westkrn  Centre. 
7.30  p.m.     At  the  University,  Liverpool.     A  meeting  will  be  held 
to  discuss  the  formation  of  a  Sub-Section  of  the  North-Westeni 
Territorial  Centiv  in  Liverjiool. 

Electro-Harmonic  Society. 
S  p.m.      Concert    at    the    Holborn     Rest^iurant.    Ltindou,    W.C 
(Ladies'  Night ) 
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Aircraft  Telephony.' 

Hv   Capt.   B.   S.   COHEN,   It.A.l'. 


Work  on  aircraft  telepliones  was  originally  undertaken  at  tlie 
request  of  the  Admiralty  at  the  end  of  lOlti  to  meet  requirements 
of  the  Royal  Xaval  Air  Sen-ice,  and  as  a  result  of  extensive  research 
in  the  G.JP.O.  labomtories  and  in  the  air,  telephone  apparatus  ^^■as 
designed  for  use  in  kite  balloons,  airships  and  heavier  than  air 
aircraft. 


<  WIRE  WORK  on 
,^^1      -    V  BALLOOH BASKET 

\=^       ,'7  OR  O THER  AERIAL 

ZOMMfDS.i     ' 


l]jl: 


^ 


winch  instrument 

Fig.  1. — Kite  Balloon  ITelephone. 
Theoretical  Diagkam.  Single-wire 
Working. 

The  kite  balloon  observer  has  to  be  inrcontinuous  communication 
with  the  ground  or  ship's  deck,  as  the  case  may  be,  at' any  height 
between   several    hundred  feet  and  4,000  ft. f  and   at  f  first   it'fwas 

*  Abstract  of  a  Pajier  read  before  the  London  Centre  of  the  Institution 
of  Post  Office  Electrical  Engineers. 


essentialto  obtain  comnnniicat  ion  for  naval  balloonsovcr  the  balloon 
cable  without  a  metallic  return  circuit.  The  main  difficulty  with  a 
telephone  core  in  the  balloon  cable  is  due  to  the  fact  thatthc  latter  has 
to  withstand  a  normal  pull  of  1  to  2  tons  and  is  m  ound  uj)or  released  at 
speeds  up  to  25(1  ft.  per  niin..  with  the  result  that  the  earlier  telephone 
cores  either  broke  if  the  conductors  were  at  all  tight  or  if  slack  the 
conductors  were  forced  by  the  pressure  when  winding  through  the 
insulation  and  short  circuited  on  the  steel  strands  of  tlie  balloon 
cable.  These  difficulties  have  been  overcome  to  a  great  extent, 
but  it  has  always  been  foiuid  advisable  to  use  a  tele])lKine  capable 
of  operating  either  over  a  metallic  circuit  or  through  the  balloon 
cable,  with  a  return  circuit  consisting  of  the  ca])acity  of  the  balloon 
basket  to  earth.  This  condition,  of  coui\se,  necessitates  in.sulating 
the  winch  from  the  ground  or  ship's  deck.  Fig.  1  shows  the  electrical 
conditions  to  be  met  with  in  kite  balloons  flying  at  4.000  ft.  The 
capacity  of  the  balloon  basket  to  earth  at  that  height  is  about 
20  m.mfds.  and  this  capacity  is  shunted  by  the  much  larger 
capacity  of  the  balloon  cable  to  earth,  which  is  of  the  order  of 
7,.5(I0  m.mfds.  The  terminal  impedances  of  the  two  ends  of  the 
circuit  are  vastly  different  being  of  the  order  of  10,000,0(10  ohms  at 
the  balloon  end  and  30,(100  ohms  at  the  ground  end,  and  in  con- 
sequence it  was  found  advisable  to  design  different  instruments 
for  use  at  the  two  ends.  jK* 

Fig.  2  is  the  diagram  of  the  connections  used,  the  principle 
adopted  being  to  employ  a  triple  wound  transformer  witliTa  low 
resistance,  300  turn  priman;'  joined  to  microphone  and  battery  ; 
a  very  high  impedance  secondary  of  35,000  turns  joined  to  line 
and  a  tertiary  of  2,000  turns  connected  to  the  double  head  receiver. 
The  step  down  to  the  receiver  enables  ordinary'  low  impedance 
receivers  (150  ohms  windings)  to  be  used.  These  figures  are  for  the 
balloon  instrument  transformer.  The  transformer  at  the  winch  end 
has  similar  primary  and  tertiary  windings  but  has  a  secondaiy  of 
only  13,000  tuTns  to  suit  the  lower  terminal  impedancejat  the 
ground  end.  When  operating  on  metallic  circuits  the  secondary  is 
disconnected  and  the  tertiary  takes  its  place  ;   the  change  is  effected 
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by  a  i)lug  and  jacks.  The  transmitter  used  is  an  inset  and 
a  speaking  tube  mouthpiece  is  supplied,  which,  however,  need 
not  be  used  for  metallic  cirtuiit  working  as  ordinary  speech 
anywhere  in  the  basket  is  picked  up  and  transmitted  efficiently 
to  the  ground.  When  working  single  wire  the  speech  efficiency 
is  approximately  equivalent  to  standard  talk  over  35  miles 
of  standard  cable.  The  transmitter  is  operated  by  three  dry 
cells  embodied  in  the  instruments.  A  lightning  arrester,  carbon 
block  type,  is  included  as  the  balloon  cable  is  frecjuently  highly 
charged  during  windy  weather  and  sparks  of  i  in.  or  more 
can  be  continuously  drawn  from  it.  A  combined  ringing 
and  listening  key  is  fitted  which  closes  the  transmitter  circuit 
in  the  retaining  position  and  ojjerates  a  2-ohm  buzzer  in  the  non- 
retaining  position.  A  safety  device  is  fitted  so  that  the  instruments 
cannot  be  packed  away  in  their  transport  cases  with  the  batteiy 
circuit  closed.  The  equipment  is  completed  in  the  case  of  the 
balloon  instrument  by  an  anemometer  jack,  which  is  used  to  connect 
a  make-and-break  operated  by  an  anemometer  fan  to  the  balloon 
cable,  so  that  wind  velocity  at  any  height  can  be  read  off  electrically 
on  the  ground.  Some  thousands  of  these  instruments  have  been  in 
use  in  the^R.A.F.  througliout  the  war. 

r*  On  an'^'airship  the  standard  telephone  equipment  includes  the 
switchboard  which  is  fitted  in  the  navigating  cabin  and  is  operated 
by  the  navigating  officer.  This  comprises  drvm  indicator  calling 
signals^and'combined  ringing  and  listening  keys.  Ihe  out-stations 
includc"'^a'^10-ohm"'howling  receiver,  a  gas-tight  switch-hook,  a 
transmitter'^and''pair  of  receivers.  The  system  of  operation  is 
common   battery^aud   tri|)le   conductor  line   cable   is   used.      The 


Fig.  3. — Form  ok  Microphone  tsed  on  AirShips. 

closing  of  the  hand  microphone  switch  at  the  out-station  actuates 
the  drum  calling  signal  (which  is  painted  with  radium  paint)  and 
this  closes  a  buzzer  cii-cuit  and  ojjerates  a  10-ohni  howler.  The 
depression  of  the  ringing  key  on  the  control  board  also  closes  the 
buzzer  circuit  and  actuates  the  howler  at  the  out-station.  The 
removal  of  the  microphone  from  the  switch-hook  replaces  the  howler 
by  a  pair  of  headgear  receivers,  which,  being  wound  to  a  high 
resistance,  prevent  the  buzzer  from  ojierating  if  the  key  should 
be  held  depressed.  The  transmitter  is  mounted  behmd 
felt  damping  pads  and  an  ebonite  grid  in  a  leather-covered 
box  with  a  pneumatic  edging  to  tit  the  mouth.  A  handle 
with  switch  is  provided  and  is  rendered  gas-tight  by  a 
rubber  cover.  This  form  of  transmitter,  together  with  the  double 
headgear  receivers,  is  now  being  replaced  by  hand  combination  sets 
with  throat  microphones  insensible  to  air-bome  sounds.  The  control 
board  is  rendered  gas-tight  by  covering  the  key  fronts  with  rabber 
and  completely  enclosing  the  back  of  the  key  and  indicator  boards. 
The  buzzer  is  also  completely  enclosed  and  a  glass  tube  fuse  G..P.O. 
pattern  is  used  for  protective  purposes.  The  control  board  is 
mounted  on  anti-\'ibration";  rubber  suspensions.  The  system  is 
designed  to  work  off  a  12-volt  supply,  which  is  the  standard  lighting 
voltage  on  the  ship.  It  has,  however,  recently  been  found  advisable 
to  fit  a  separate  telephone  batter>'  of  5  to  10  ampere-hours  capacity. 
The  gas-tight  switch-hook  is  an  ingenious  dcxice  designed  by 
('apt.  Toulmin  Smith,  and  consists  of  a  flat  piece  of  bakclite  operated 
by  the  switch-hook  and  sliding  over  three  contacts  in  a  barrel  filled 
with  mercury,  the  flat  piece  of  bakelitc  merely  squeezes  the  mercury 
away  from  the  pair  of  contacts  covered  by  it  and  thus  disconnects 
them  from  ea<ih  other.  A  suitable  quad  ^\■ire  cable  as  regards 
weight  and  conductivity  can  now  be  obtained,  however,  which 
enables  the  switch-hook  to  be  dispensed  with  and  involves  no 
increase  of  weight  in  the  installation. 

Ihe  noisiest  positions  in  an  airship  are,  of  course,  in  the  engine 


gondolas,  xvhere  the  engineer  may  be  in  veiy  close  proximity  to  a 
pair  of  the  largest  ty)ie  of  aero  engines  w  ith  a  total  output  of  nearly 
1.000  y.v.  running  all  out.  In  such  cases  the  howl  of  the  lO-ohm 
howling  receiver  will  be  inaudible  and  a  high  pover  Klaxon  type 
horn  is  required  as  an  audible  signal.  In  such  cases  the  10-ohm 
howler  is  replaced  by  a  single  make  relay  in  a  gas-light  case  and 
this  closes  a  local  circuit  through  the  Klaxon  horn,  and  the  12-volt 
lighting  mains  and  also  operates  a  switchboard  lamp  as  a  visual 
signal. 

In  connection  with  the  development  of  aircraft  telephones  it  has 
been  found  necessaiy  to  make  a  careful  study  of  the  nature  of 
aircraft  noi.^es,  and  this  has  been  done  with  the  aid  of  the  oscDlo- 
graph  and  by  other  methods.  From  the  point  of  view  of  inter- 
communication, engine  exhaust  is  by  far  the  most  serious  and 
accoiuits  for  between  70  and  80  per  cent,  of  the  interferences, 
although,  strangely  enough,  the  silencing  of  the  exhaust  does  not 
much  affect  the  distance  at  which  a  machine  is  audible  to  a  listener 
on  the  ground. 

Fig.  3  shows  the  final  form  of  microphone  designed  for  this 
purpose.  This  includes  a  novel  feature  in  the  method  of  trans- 
mitting the  vibrations  to  the  transmitter  liutton.  A  mushroom- 
shaped  piece  of  insulating  material  transmits  tlie  vibrations  of  the 
area  on  which  it  rests  to  the  centre  of  the  transmitter  diaphragm 
and  then  to  the  microjihone  button.  By  the  use  of  this  device  the 
damping  action  of  the  flesh  when  resting  on  the  periphery-  of  the 
diaphragm  is  done  away  with  and  all  the  \'ibrations  are  taken  to 
the  most  efficient  ])oint  on  the  diaphragm.  The  button  which  can 
be  of  any  good  iype  is  insulated  from  the  ease  of  the  transmitter 
The  diaphragm  is  of  soft  brass  and  is  dra\ni  in  one  piece  with  the 
case  and  planished  ;  its  thickness  is  32  mils  and  diameter  1  -^  in. 
The  best  position  for  u.se  is  in  the  hollows  on  either  side  of  the 
wind-pijje,  and  good  results  can  be  obtained  over  a  fairly  wide 
area  of  this  part  of  the  throat.  Ihe  pressure  should  be  only  just 
enough  to  maintain  the  microphone  steadily  against  the  throat 
when  the  latter  is  in  vibration.  When  the  microphone  is  used  in 
conjunction  with  head  receivers  it  can  be  mounted  either  in  a 
necklet,  made  of  twill  and  chamois  leather,  or  fixed  in  a  handle 
with  a  press  switch.  The  microphone  can  also  be  mounted  in 
combination  with  a  receiver,  and  as  an  all-round  instrument  this 
form  is  finding  favour  for  use  on  large  aeroplanes  and  in  airships. 
&c.  The  articulation,  whilst  not  so  good  as  that  of  a  good  mouth- 
ojierated  transmitter,  is  quite  clear  and  distinct,  and  long  lists  of 
isolated  words  can  be  transmitted  w  ith  veiy  small  percentage  error. 
The  instrument  is  practically  unaffected  by  extraneous  noises  of 
large  volumes,  even  when  these  are  some  thousands  of  times  the 
volume  of  the  transmitted  speech,  as  in  the  <^ase  of  high-powered 
unsilenced  aero  engines.  The  insensitivity  of  the  throat  microphone 
to  extraneoiis  noises  renders  it  possible  for  use  in  any  noisy  situations 
other  than  on  aircraft,  as  for  example,  in  shipbuilding  yards,  stamping 
mills.  &c.  This  transmitter  is  being  manufa<-tured  by  the  Relay 
Automatic  Telephone  Co.,  who  have  rendered  great  assistance  in  its 
development. 

{To  he  conchi(hil.) 


Electricity    for    Canning    Operations.— According  to  the 

"Electrical  World, '"  the  Department  of  Agriculture  (U.S.A.) 
recently  arranged  wntli  the  N(nv  York  Edison  Oompanr  for 
a  series  of  tests  of  electricity  for  canning  and  drying.  A 
detailed  account  of  the  te.sts  is  to  be  published  by  the  Depart- 
ment of  Agriculture,  but  meantime  some  interesting  fact*  have 
been  established.  Originally  an  electric  range  was  used,  in 
the  same  manner  as  a  gas  stove.  The  material  result.s  were 
good,  but  the  energy  consumption  was  unduly  heavy.  The 
next  tests  utilised  tlio  oven  of  an  electric  range,  the  sterilisation 
temperature  being  obtained  by  baking  rather  than'lwiling. 
This  diminished  the  energy  con.sumption  by  half,  and  by 
further  omitting  the  water  bath  commonly  used  for  canning 
a  further  decrease  in  consumption  was  achieved,  nialcing  the 
cost  of  electricity  only  4  cents  (2d.)  for  two  jars.  The  electric 
iireless  cooker  jias  proved  extremely  useful  for  this  work. 
Jars  were  placed  within  this  apparatus  and  the  current  turned 
.full  on  until  a  temperature  of  180°  was  reached  ;  after  this 
an  expenditure  of  40  watts  is  sufficient  to  keep  the  jars  at 
the  sterilising  temperature,  and  the  cost  of  the  operation 
in  this  case  is  only  2  cents  (Id.).  This  cost  compares  favour- 
ably with  that  of"  any  other  method  of  heating  and  suggests 
that  there  is  a  promising  field  for  tlie  electric  fireless  cooker 
for  canning  work.  Dryin  g  of  vegetables  was  also  experimented 
upon,  an  electric  fan  being  used  to  accelerate  the  pTOce,ss. 
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The  Erith  Works  of  the  General  Electric  |Company. 


The  tendeiicvnow-a-days  is  towards  ainalsjaniatidii.  Firms  which 
in  days  gone  by  worked  hajjpily  in  water-tiglit  compartments  or 
competed  with  one  another  for  contracts  liave  now  as  the  result  of 
round-table  conferences  agreed  to  sink  their  differences  and  fight 
together  in  the  common  cause.  Among  those  who  have  taken  part 
in  this  latest  development  of  the  electrical  industry  is  the  General 
Electric  Company  No  one  can  ac<use  this  undertaking  of  lack' 
of  enterprise,  anti  we  feel  sure  that  the  policy  in  their  case  is  likely 
therefore  to  have  in  it  all  the  elements  of  success.  One  of  the  firms 
with  which  thev  have  lx>en  in  negotiation  along  the  lines  mentioned 
are  Messi-s.  Fraser  &  Chalmers,  who  are  well  known  not  only  as 
makers  of  machinery  for  metalliferous  mines  and  metallurgical 
works,  but  also  in  the  development  of  the  Rateau  turbine  and  in  the 
manufacture  of  conveying,  loading  and  other  plant  for  handling 
goods,  while  they  are  also  known  in  connection  with  the  installation 
of  dr^-  gas  cleaning  plant  for  use  with  blast  furnaces.  During  the 
war  the  business  of  the  firm  developed  in  all  these  directions, 
while  a  large  amount  of  war  work  was  undertaken  for  the 
Admiralty,  War  Office  and  Ministry  of  Munitions.  This  included 
the  erection  of  Die.sel  engines  and  manufacture  of  buoys,  trawler 
engines,  pontoon  boats,  armoured  cars,  heavy  gun  parts,  shell  dies. 


and  in  normal  times  over  2,(MtO  employees  arc  engaged  in  the  pro- 
duction of  finished  macliinery,  aggregating  approximately  800 
to  1,000  tons  per  month. 

The  works  are,  of  course,  electrically  driven  from  a  generating 
station  in  the  works.  The  boiler  house  i<  e(iuipped  with 
wat^-r  tube  boilers  fitted  with  chain  grate  stokers  and  working  at 
175  lbs.  per  sq.  in.  The  coal  is  fed  by  an  F.  and  C.  belt  conveyor 
into  an  overhead  hopper,  whence  itjautomatically  descends  by  gravity 
into  the  furnaees  of  the  boilers.  One  turbo-set  is  installed,  to  which 
is  coupled  direct  a  "  Witton  "  1,.500'kw.  3-phase  .W 'cycle  alternator 
running  at  3,000  revolutions  jxr  minute.  The  tiirbines  are  of  Fraser 
&  Chalmers  manufacture.  There  are  also  two  "  Witton  "  rotary 
converters,  which  are  coupled  in  parallel  'and  running  at  500 
revolutions  per  minute,  supply  direct  current  at  440  volts.  There 
is  in  addition  a  small  motor  generator  set  which  is  used  for  supplying 
the  lighting  circuits  and  an  electrically  driven  ''air  compressor 
for  supplying  the  machine  tools.  The  'switchboard'  was 
supplied  by  the  General  Electric  Company.  °^       "^ 

Turning  to  the  shops,  the  smiths'  shop  is  well  equipped  with 
steam  hammers,  sawing  and  cutting-off  machinery,  and  is  adjacent 
to  the  main  general  machine  shop.nThis*'department  has  also  an 


Fii;.    1.-  Thk  Power  House  at  the  Erith  Works  of  the  General  Electric  Company. 


cast-iron  chemical  shells,  the  erection  and  re-conditioning  of  guns 
and  the  snpply  of  parts  for  the  fitting  up  of  a  number  of  the 
earliest  caterpillar  tractor..^. 

Since  the  Armistice  the  fimi  has  turned  to  more  jjeaceful  pursuits, 
and  when  we  recently  viKite<l  the  works  we  'ound  them  as  busy 
as  the  moulders'  strike  would  allow  on  the  construction  and  erection 
of  .steam  turbine  plant  and  of  the  other  six-cialities  mentioned 
above.  We  are  glad  to  learn  that  the  change-over  from  war  to 
peace  conditions  was  effected  without  it  being  necessary  to  discharge 
any  of  the  hands. 

The  works  oover  an  area  of  about  \H  acres,  do.sc  to  the  River 
Thames  at  Erith  and  within  14  miles  of  London.  They  are,  there-- 
fore,  excellently  .ituated  for  both  the  inland  and  export  trade, 
being  within  easy  reach  either  by  river,  road  or  rail  of  all  the  principal 
I>indon  goods  termini  and  docks.  The  shops  comprise  pattern 
shop,  carpenters'  shoji,  smithy,  iron  foundry,  boiler  and  plate  shop 
a  large  machine  shop,  which  is  given  over  to  general  engineering 
work,  and  a  turbine  inacliinc  shop  devoted  entirely  to  the  .steam 
turbine  manufacture.     The  main  offices  are  adjacent  to  the  shops. 


oil  fired  annealing  furnace.  The  foundry  consists  of  two  main 
bays  measuring  360  ft.  by  1.55  ft.,  and  is  situated  approximately 
in  the  centre  of  the  works  and  adjacent  to  the  main  railway  sidings. 
The  entire  length  of  these  bays  is  (-overed  by  six  25  Ion  cli'itrjital 
overhead  travelling  cranes.  The  department  is  well  cqiiipprd  with 
large  and  small  ramming  machines,  together  with  pneumatic 
moulding  machines  for  repetition  work.  The  whole  of  the  sand 
mixing  and  other  machines  are  electrically  driven,  and  I'iftin  hot 
air  mould  dryhig  machines  are  also  installed.  It  has  been  the  policy 
of  the  company  to  provide  for  high  grade  and  difficult  castings 
up  to  approxinuitcly  .'io  tons  weight.  The  boiler  and  plate  shop 
has  been  s|>fcially  e(|uippc(l  for  the  mamifactiirc  of  boilers,  raining 
plant,  gas  ileaning  and  conveyor  plant,  structural  work,  furnaces, 
etc.,  and  is  fitted  with  pneumatic  tools  for  caulking  and  rivetting 
in  addition  to  the  hydraulic  presses  and  rivetting  installation.  It 
is  also  equipped  with  o.xy-acetylene  and  electrical  (fitting  aiul 
welding  plants,  together  with  special  machines  for  dealing  with 
perforated  plates  and  tank  work,  such  as  heavy  shears,  rolls,  etc. 
The    general    engineering  [shop  is  arranged   for  the   manufacture 
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FiQ.  2. — View  in  the  Foi'Ndry  at  Erith  Wokks  or  the  General  Electric  Ct 


Fio.  3. — View  of  the  Middle  Bay  of  the  .Machine  Shop  where  Tcrbine  .MAxcF-iCTrsE  is  carried  oct 
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of  large  wiiiduig  engines  and  air  compressors,  both  steam  uinl 
electrically  driven,  also  for  Jixed  large  steam  engines  for  mill 
and  factory  driving,  and  various  classes  of  mining  machinerj-  and 
general  engineering.  It  is  well  equipped  with  overhead  cranes 
up  to  2.5  tons  as  well  as  large  boring,  turning,  jilaning  and  slotting 
machines.     Adjacent  to  the  department  is  the  works  tool  room. 

Perhaps  the  most  interesting  department  of  the  ^^orks  is  the 
turbine  shop.  This  shop  has  been  specially  designed  and  tittcd 
for  the  manufacture  of  large  steam  turbines,  turbo-blowers  and 
turbo-compressors, and  is  equipped  with  such  high-class  machinery, 
as  boring  and  turning  mills,  planing  machines,  lathes,  presses — 
for  forcing  the  shafts  into  the  rotors  of  turbines—  balancing  machinery 
etc.  During  our  visit  there  «as  a  great  deal  of  work  going  on  in 
this  shop,  and  we  were  enabled  to  see  for  ourselves  the  up-to-date 
character  of  the   methods  employed. 

It  is  the  firm's  custom  to  erect  and  test  every  machine  in  this 
department  Ix^fore  despatch.  In  order  to  do  "this  satisfactorily 
a  considerable  numterof  test  Ix-ds  have  been  built  with  the  necessary 
condensing  plant  luiderneath.  On  either  side  of  this  shop  there 
is  a  gallery,  one  of  which  is  entirely  devoted  to  the  manufacture 
of  blades  for  turbines,  which  it  is  found  most  economical  to  machine 
from  bars  of  rectangular  section,  though  other  and  more  obvious 
methods  have  been  tried  with  less  success.  It  will  be  seen  the 
greatest  possible  care  is  exercised  in  regard  to  the  material  and  the 
workmanship  so  as  to  produce  a  high-class  article.  This  has  involved 
a  great  amount  of  labour  and  expense,  including  an  outlay  on 
special  machine  tools,  jigs,  tools,  etc.  The  other  gallei-y  is  devoted 
entirely  to  the  assembling,  rivetting  and  finishing  of  wheels  for 
turbines  and  blowers.  On  the  completion  of  assembly  the  wheels  are 
balanced  and  are  then  tested  in  a  siaecial  machine  at  a  speed  of  30 


l)ercent._abovenormal.^^  Special  electrical  heating  ('cvices'are  installed 
in,thisdepartment  so  as^to  ensui-e  satisfactory  rivetting  of  the  bands  on 
the  ends  of  the  blades,  but  elect rical_  welding  is  not  so  far  employed. 

The,  wood  working "*jdepartment, 'is,  accommodated  in  a  separate 
block  of  buildmgs,  and  comprises  the  carpenters"  shop,  pattern 
shop  and^ pattern  stores.  The  ground  floor  is  occupied  by  the 
cariienters,  and  here  is  installed  all  machinery  such  as  frame  sa«s, 
planes,  morticing  and  other  machines  necessary  for  the  manufat^ture 
of  mining  anil  other  plant.  The  pattern  shop  is  on  the  first  floor, 
and  is  adjacent  to  the  drawing  office.  It  contains  labour-saving 
devices,  such  as  a  Wadlun  pattern-making  machine,  disc  grir.dcr, 
band  saws,  circular  saws  and  planing  machines.  In  close  proximity 
to  this  shop  is  the  pattern  store,  which  is  fitted  w  ith  a  very  complete 
arrangement  of  racks,  the  whole  of  which  are  numbered,  and  a  com- 
plete card  index  tile  is  kejit  of  all  patterns.  The  whole  of  the  different 
working  departments  are  fitted  with  sjirinklers  in  the  event  of  tire. 

A  separate  department  is  installed  in  the  works  for  the  manu- 
facture of  conveyor  and  gas  cleaning  plant,  and  this  de])artment 
is  fitted  with  the  necessary  tools  and  machines  required  for  the 
manufacture  of  belt  conveyors,  grab  transporters,  gas  cleaning 
plant  detaOs,  and  idlers  for  conveyors,  the  demand  for  wliich  has 
necessitated  a  new  shop  adjacent  to  the  existing  building  in  order 
to  cope  with  the  demand. 

Among  the  plant  which  we  saw  going  through  the  shops  on  the 
occasionof  our  visitwasa  15,000  kw.  turbo-alternatorwith  23,500 kw. 
overload  capacity.  This  machine  will  work  on  a  veiyhigh  vacuum. 
Divided  flow  is  arranged  on  the  low  pressure  stage  for  the 
Glasgow  Corporation,  and  a  turbo-compressor  with  a  capacity  of 
20,000  cubic  ft.  a  minute,  thus  making  it  the  largest  machine  of 
its  kind  manufactured  in  this  countrv. 
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During  the  war  members  of  all  classes  to  the  number  of  3,127, 
or  30  jx-r  cent,  of  the  Institutions  numerical  strength,^were  catled 
to  service  in  either  the  Xav}',  Army  or  Air  Force,  and  levery 
class  is  represented  on  the  Roll  of  Honour.  Over  10  per  cent,  of 
thosemobilised  laid__down  their  lives,  and  amongst  the  90  per  cent. 
who  sunived  many  have_,_been  maimed  "or  chsabled.  The  unob- 
trusive work  of  those  memljers  w  hose  age  prevented  them  from  going 
on  active  ser^'ice  is  apt  to  be  forgotten,  but  many  of  them  placed 
their  mature  experience  unreservedly  at  the  tUsposal  of  the  Govern- 
ment. Their  greatest  reward  must  be  the  knowledge  that  they 
have  done  their  best  to  hasten  victory  and  peace  ;  and  that  the 
Institution  is  proud  and  grateful  for  their  services,  in  review  ing  the 
activities  of  the  Institution,  the  valuable  work  done  by  some  of  the 
members  on  committees  which  have  been  appointed  to  deal  with 
sixjcial  subjects  must  not  be  forgotten.  These  subjects  include  the 
ttiermal  efficiency  of  the  steam  engine,  the  standardisation  of  en- 
gineering materials,  the  use  of  reinforced  concrete  and  the  deterio- 
ration of  structures  exposed  to  sea  action.  The  work  of  the  Com- 
mittee on  the  last-named  subject  is  still  proceeding,  under  the 
chairmanship  of  Sir  William  Matthews,  and  arrangements  have  been 
made  for  an  extended  series  of  exiKJriments  to  be  undertaken,  the 
results  of  wuicli  will  be  of  immense  value  to  engineers  engaged  on 
marine  works. 

It  is  often  asked  what  is  the  advantage  of  being  a  member  of  the 
Institution,  and  what  comiiensation  does  a  member  receive  for  the 
jfayment  of  his  annual  subs<:ription  and  for  the  trouble  he  has  to  take 
to  obtain  admission  ?  How  can  the  interests  of  engineers  scattered 
all  over  the  world  be  safeguarded  by  an  institution  which  is  con- 
trolled by  a  comparatively  small  number  of  engineers  living  near 
I.Kmdon  ?  Speaking  as  a  provincial  memlxrr,  there  is  no  doubt  that 
residence  near  London  is  a  considerable  advantage,  and  these 
advantages  are  recognised  in  the  ditlerent  rates  of  subscription  paid 
by  London  and  country  mi.-mbers ;  but  the  proposal  to  widen  the 
control  of  the  Institution  by  the  inclusion  of  provincial  members 
might  defeat  the  object  aimed  at,  as  country  meralxirs  on  the  Council 
are  not  able  to  attend  regularly,  aiui  the  result  would  be  the  placing 
of  the  real  control  of  the  institution  in  the  hands  of  a  small  minority 
resident  in  or  near  ix)ndon.  I{egular  attendance  at  Council  meet- 
ings is  indeed  of  great  importance,  and  any  large  extension  of  pro- 
vincial representation  would  only  weaken  the  Council's  influence 
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and  usefidness.  It  must  be  recollected  that  the  field  of  our  members' 
work  is  now  world-wide.  Membership  of  all  classes  had  risen  from 
156  in  June,  1828,  to  !J,OOU  just  before  the  war,  while  tlie  number  of 
subjects  dealt  with  have  multiplied  enormously.  Means  ot  com- 
munication and  transport  by  roads,  railways,  tramways,  steamships 
and  aircraft  have  increased  and  advanced  by  leaps  and  boimds. 
The  well-being  of  the  great  centres  of  jjopulation  has  called  for  the 
assistance  of  our  greatest  engineers  for  the  water  supjily  and  drainage 
of  towns.  The  need  of  improved  intercommunication  has  led  to  tlie 
utilisation  of  electricity  tor  cables,  telephones  and  wireless  tele- 
graphy; while  the  demand  for  economic  distribution  ot  power  has 
Ijeen  productive  of  advances  in  hydiaulic,  pneimiatic  and  electrical 
transmission  of  energy. 

[^  It  stands  to  reason  that,  in  the  face  of  its  numerical  increase  ami 
thc_^woi-ld-\vide  influence  which  it  promotes,  it  is  the  dutj'  of  the 
Institution  to  endeavour  to  make  itself  as  useful  to  its  9,000  members 
as  its  founders  made  it  for  their  156.  If  this  view  is  accepted,  the 
proposals  of  members  put  forward  in  what  they  believe  to  be  the 
interest  of  our  jjrofessional  corporate  life  must  be  considered  and 
carried  out.  Two  questions  ot  importance  to  our  Institution  and 
to  our  profession  have  thus  come  belore  the  Council  during  the  past 
year.  The  first  is  the  desirability  of  forming-  local  or  provincial 
associations  of  corporate  members  for  mutual  intercourse,  and  the 
furtherance  of  their  professional  knowledge  and  interests.  Ihe 
second,  whether  the  time  has  come  for  seeking  legal  recognition  of 
the  jjrofession  of  the  civil  engineer  and  the  registration  of  engineers. 
An  influential  deputation  of  members  from  the  Midlands  presented 
a  case  in  favour  of  the  formation  of  local  associations.  Ttiis  desire 
apjjears  to  be  a  natural  and  reasonable  development  of  the  students' 
associations  which  have  been  formed  in  many  of  the  large  towns. 
The  success  of  these  associations  is  uiidoubteil,  but  their  usefulness 
is  limited  to  the  fact  that  the  student  must  cease  to  remain  a  member 
of  the  association  at  the  age  of  26,  and  if  he  wishes  to  retain  his  con- 
nection with  the  Institution  alter  that  age  he  must  seek  admission 
as  an  associate  memljcr.  it  is  therefore  felt  that  the  foimation  of 
associations  for  members  of  other  classes  and  studei\ts  would  be  a 
distinct  gain  to  the  Institution,  especially  as  it  would  appear  that  at 
the  present  time  the  Institution  is  not  sufficiently  in  touch  with  the 
work  of  its  members,  and  that  the  formation  of  local  associations 
would  lead  to  the  presentation  of  more  I'apers  of  special  personal 
or  local  interest  than  is  possible  at  the  moment.  Ihe  example  of 
the  Institution  of  Civil  Engineers  in  Ireland,  and  of  other  local 
associations,  should  dispel  any  fears  which  may  exist  as  to  the 
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formation  of  such  associations  being  in  any  sense  detrimental  to  the 
interests  of  the  Institution,  whose  aim  it  should  be  to  assist  in  the 
formation  of  federated  societies  in  preference  to  completely  indepen- 
dent institutions. 

Another  problem  with  which  we  are  faced  at  the  present  time  is 
the  legal  status  of  the  profession  of  the  civil  euguieer.  It  is  a  pro- 
blem which  has  been  occupying  the  attention  of  the  Institution  for 
a  considerable  nmnber  of  years,  and  as  long  ago  as  1880  the  annual 
report  expressly  discountenanced  the  use  of  the  simple  letters  C.E. 
as  not  being  founded  on  any  qualitication,  and  as  being  calculated 
to  mislead.  Recently  the  Comicil  sent  out  a  notice  to  members 
asking  them  whether  they  approved  of  the  Institution  taking  steps 
to  obtain  statutory  powers  to  prescribe  the  ^qualifications,  to 
conduct  examinations  for  admission  to  the  profession  of  civil  engi- 
neering, to  keep  a  register  of  civil  engineers,  and  to  prevent  persons 
who  were  not  duly  qualified  from  holding  themselvesout  as  members 
of  their  profession.  Ninety-seven  per  cent,  of  the  "replies  received 
were  in  the  affirmative.  This  is  viewed  as  a  chstinct  direction  to  seek 
the  necessary  powers.  It  is  not  claimed  that  every  qualified  civil 
engineer  must  be  a  member  of  the  Institution  of  Civil  Engineers,  but 
that  no  one  should  claim  to  be  a  civil  engineer  without  being  suitably 
and  legally  qualified. 

In  the  twenty-fourth  James  Forrest  lecture  I  considered  some  of 
the  economical  problems  in  connection  with  the  handling  of  materials 
at  ports  and  other  large  centres  of  traffic,  and  endeavoured  to  show 
that  the  term  "  labour-saving  appliances  "  should  be  repla>ced  b}' 
that  of  ■"  labour-aiding  appliances."  This  problem  has  now  to  be 
faced  in  an  acute  form.  The  increased  cost  of  living  due  to  the  war 
has  led  to  demands  for  increased  pay.  This  increased  pay  has  been 
granted  broadcast,  and  with  the  declaration  of  the  Armistice  the 
out  of  work  donation  was  invented.  We  must,  therefore,  not  only 
see  ourselves,  but  get  all  classes  to  see,  that,  unless  we  alter  our 
methods,  increase  in  wages  means  simiJly  increased  cost  of  produc- 
tion and  uicreased  cost  of  living,  and  that,  unless  the  output  is 
increased,  we  shall  move  in  a  vicious  circle,  and  there  will  be  no  real 
pennanent  improvement  in  the  condition  of  our  people.  The  unrist 
which  is  so  widespread  is  no  doubt  due  to  the  suspicion  that  the 
workman  is  not  getting  a  fair  share  from  the  revenue  derived  from 
industry.  In  the  case  of  Ireland,  for  instance,  the  Act  of  Union, 
which  abolished  the  Irish  .Parliament,  led  to  the  migration  of  the 
Irish  landed  proprietor  to  Westmmster,  where,  in  a  spir.t  of  emula- 
tion, they  endeavoured  to  imitate  the  ways  of  living  of  the  wealthy 
English  aristocracy.  The  resident  landlord  became  an  absentee, 
and  was  replaced  by  the  resident  agent.  Every  improvement 
effected  by  the  tenant  meant  an  increase  in  rent,  and  the  land  war, 
with  all  its  tragic  misery,  followed.  For  this  the  only  remedj'  was 
the  transfer  of  the  land  to  the  tenantry.  Now  in  the  industrial 
life  there  has  also  been  a  severance  in  the  relations  of  masters  and 
men.  The  old  paternal  government  ceased  with  the  introduction  of 
the  Limited  Liability  Companies  Acts.  Trade  unionism  followed, 
for  the  men  had  to  look  after  their  own  interests.  For  this  state  of 
affairs  the  only,  remedy  is  a  wide  adoption  of  co-operation,  co- 
partnership or  profit  sharmg.  In  some  industries  this  scheme  has 
already  been  successfully  adopted.  It  ought  to  be  extended  broad- 
cast tliroughout  our  industrial  S3'stem. 

Turning  to  the  question  of  what  our  jHofession  has  done  in  Ireland, 
the  stoi-y  of  engineering  achievements  in  that  delightful  land  is  one 
of  the  brightest  spots  in  its  sad  history.  If  religious  intolerance  and 
political  intrigue  can  be  banished,  and  the  land  handed  over  to  the 
guidance  and  control  of  enguieers,  what  prospects  would  be  opened 
up  in  industrial  progress  and  contentment !  It  is  a  striking  fact  that 
this  small  island  was  the  birthplace  of  the  largest  telescope,  the 
largest  ships,  the  largest  sluices,  the  largest  concrete  blocks  for 
harbour  work  and  the  most  striking  improvement  of  a  dock  harbour 
entrance  by  artificial  scour,  while  the  industrial  factories  in  Ireland 
can  claim  the  largest  brewery,  the  largest  linen,  spinning  and  weaving 
works  and  the  largest  rope  works,  while  in  lailways,  tramways  and 
lighthouses  she  also  takes  a  high  place.  Ireland  also  takes  the  lead 
in  tramway  construction,  and  the  Dublin  L'nited  tramway  system 
Ss  one  of  the  finest  and  best  managed  tramways  in  the  United 
Kingdom.  Its  mileage  exceeds  54  miles,  antl  in  1918  it  carried  over 
71  million  passengers.  The  Giant's  Cau.seway  Electric  Tramway 
was  (!onstructed  over  38  years  ago,  when  electric  traction  had 
hardly  passed  its  experimental  stage.  Tlie  energy  for  working  is 
obtained  from  a  waterfall,  and  it  thus  forms  the  pioneer  hydro- 
electric tramway  of  the  world. 

T'he  coal  panic  of  the  past  few  years  has  drawn  attention  to  the 
I  unused  peat  deposits  in  the  United  Kingdom,  and  in  1917  the 
Director  of  Fuel  Research  decided  to  set  up  a  small  committee  to 
inquire  mto  the  utilisation  of  Irish  peat  deposits.  This  question  has, 
however,  been  considered  bj'  the  Bogs  Committee  in  1!HI9,  and  the 
evidence  then  taken  showed  that  practically  all  the  large  bogs  of 


the  comitry  could  be  naturally  drained  without  pomping,  and  that 
the  effect  of  this  systematic  drainage  would  be  to  make  them  avail- 
able for  tillage  and  peat  winning.  iThCj  difficulties  in  the  way  were 
not  physical,  but  were  principally  to  be  ascribed  to  the  indeter- 
minate nature  of  the  boundaries  between  adjoining  properties  and 
the  rights  of  turbary  and  grazing  claimed  by  the  tenantrj-.  The 
effect  of  the  Corn  Laws  agitation  discouraged  home  agriculture,  and 
no  steps  were  therefore  taken  to  reclaim  the  bogs  of  Ireland,  .so  that 
the  valuable  work  of  the  Commission  has  been  shelved  for  more  than 
100  years.  It  is  estimated  that  at  the  present  time  the  Irish  bogs 
contain  between  3,50(),000,000_^and  4,000,000,000  tons  of  anhydrous 
I)eat,  or  5,000,000,000  tons  of  air-dried  peat.  At  present  about 
6,000,000  tons  of  peat  are  burned  as  fuel  in  Ireland  per  annum,  and 
over  4,500,000  tons  of  coal  are  imported.  If  this  coal  were  replaced 
by  peat  fuel  at  the  rate  of  2  tons  of  air-dried  peat  to  1  ton  of  coal, 
the  total  consumption  of  peat  in  Ireland  would  be  about  15,000,000 
tons  per  annum,  and  the  peat  deposits  would  be  sufficient  to  satisfy 
the  fuel  and  power  requirements  of  the  countrj-  at  the  present  rate 
of  consumption  for  more  than  300  years.  The  reports  of  the  Irish 
Peat  Committee,  dated  February,  1918,  and  July,  1918,  have  been 
in  the  hands  of  the  government  since  Septemljer,  1918,  and  nothing 
further  has  been  heard  of  them. 

As  regards  water-power  resources,  a  Committee  was  appointed 
in  Jmie,  1918,  by  the  .President  of  the  Board  of  Trade,  to  examine 
into  the  water-power  resources  of  the  United  Kingdom.  A  sub- 
committee was  specially  appointed  to  deal  with  Ireland.  In  this 
case  Ireland  is  in  the  advantageous  position  that  the  Board  of  Public 
Works  exercises  control  over  several  of  the  principal  rivers  and 
waterways,  and  its  archives  contain  valuable  mfonnation  relating 
to  them.  This  information  has  been  placed  at  the  disposal  of  the 
sub-committee.  There  are  a  great  number  of  sources  of  power  on 
the  principal  rivers ;  but  here,  again,  there  is  a  conflict  of  interests 
to  be  met,  and  there  is  little  hope  ^of  ^dealing  thoroughly  and 
economically  with  such  problems,  miless  ^there  is  some  unified 
State  control  which  can  deal  with  them  on  broad  lines  of  ^national 
utility.  With  the  advances  ^made  in  electrical  transmission,  how- 
ever, it  ^is  hoped  that  there  will  be  a  Imking  up  of  the  scattered 
water  resources  in  Ireland  jto  form  a  useful  service  to  supplement 
our  fuel  resources. 

At  the  present  time  economy  is  the^ory,  though^there  is  danger 
that  the  word  may  become  merely  a  party  cry,  and  it  is  well  to  bear 
in  mind  that  the  mere  stoppage  of  the  expenditure  of  money  may  not 
be  economy,  but  may  result  in  real  waste.  It  is  not  economy  for  a 
nation  to  save  expenditure  by  not  developing  its  resources  ;  it  is  not 
economy  to  cultivate  competition  at  the  expense  of  a  large  exijen- 
diture  of  unremunerative  capital.  It  is  not  economy  to  allow  peat 
bogs  to  remain  undrained  and  unclaimed  w  hen  they  might  become 
a  source  of  national  wealth  in  food  and  fuel.  It  is  not  economy  to 
allow  our  water-power  resources  to  run  to  waste  instead  of  utilising 
them  to  reduce  our  coal  consumption,  and  delay  the  day,  which  is 
not  far  distant,  when  our  coal  supplies  will  be  exhausted  or  luiavail- 
able,  either  by  consumption  or  increased  difficulty  in  winning. 

We  should  look  the  approaching  exhaustion  of  our  coal  supply 
fully  in  the  face.  It  may  be  100  years  or  200  years  distant ;  but 
year  by  year  the  difficulty  of  winning  will  increase,  due  to  the  in- 
creasing cUstances  of  the  coal  faces  from  the  pit  mouth,  the  longer 
time  the  men  will  take  to  get  to  their  work,  and  the  shorter  time 
they  will  spend  at  the  working  face.  Output  under  these  conditions 
must  decrease  and  price  of  coal  rise. 

The  lessons  of  the  war  as  regards  Ireland  are  its  isolation,  the 
importance  of  its  strategical  position  and  the  deficiency  in  harbours 
on  its  western  coast.  It  was  around  the  coast  of  Ireland  that  the 
submarine  menace  was  chiefly  felt,  and  if  an  hostile  fleet  had  got 
command  of  the  sea  near  her  shores  Ireland  would  imdoubtedly 
have  been  used  as  a  base  against  our  overseas  trade.  If  Uermany 
had  had  Ireland  in  its  possession  it  would  become  a  sei'ond  antl  more 
powerful  Heligoland.  At  present  the  western  coast  between  Beiv- 
haven  and  Lough  Swilly  is  unprotected.  It  is  thought  that  another 
naval  base  should  be  formed  in  Galway  Bay,  and  a  thoroughly 
equipped  harbour  built  there  which  in  peace  time  could  be  used  as  a 
deep-sea  fishing  station  and  as  a  final  port  for  high-speed  passenger 
and  mail  service  between  Canada  or  the  L'nited  States  and  Europe. 
It  is  impossible  to  lay  too  much  emphasis  on  the  importance  of 
keeping  Ireland  as  a  thoroughfare  between  Ameriia,  Canada  and 
this  comitry.  By  combining  these  defensive  and  strategic  require- 
ments with  a  scheme  w  hicli  woukl  be  productive  of  great  commercial 
advantage  to  the  country  much  would  be  done  to  unite  Nationalists 
and  Unionists.  Ireland"  is  the  landing  place  of  several  Atlantic 
electric  cables,  has  been  a  principal  station  for  transatlantic  wireless 
telegraphy,  has  been  the  landing  place  for  the  first  transatlantic 
direct  flight,  and  it  should  be  "tliejpriiicipal  bridgehead  for  the 
transatlantic  mail  traffic  lietween  America  and  Europe. 
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Recording  of  Eiffel  Tower  Time  Sij^nals  for  Deter- 
mination of  Clock   Error. 


My    L.    n.    Tl'UNKR,    M.A. 


The  experiments  described  in  this  Paper  were  instigated 
by* I  demand  for  wireless  recording  apparatus  to  be  used  in 
determinations  of  longitude  for  survey  work  in  East  Africa. 
They  were  carried  out  at  the  Signals  Experimcutiil  Kstablish- 


AmpUfier 


nient,  Woolwich;  and^I  am  indebted  to  Lt.-Col.  Cusins, 
C.M.G.,  R.E.,  for  permission  to  reproduce  the  photographs  of 
apparatus  and  records.  The  chronographs  and  the  astronomi- 
C!il  clock  used  in   the  experiments  were  kindly  lent  by  the 


Astronomer  Royal.  The  pi-ecisi'  doterniination  of  clock  error 
being  important  in  other  places  than  East  Africa,  and  not 
only  in  geographical  surveys,  it  is  thought  that  the  matter 
will  be  of  general  interest.    . 

The  Eiffel  Tower  sends  out  two  time-signal  services,  viz. 
the  ■'  Oixlinary  "  time  signals  in  the  morning  and  the 
'■  Scientific  "  time  signals  at  night.  The  "  Ordinary  "  signals 
consist  of  a  code  of  dots  and  dashes,  the  elements  of  which 
are  scheduled  to  begin  and  end  at  definite  times  between 
9. .58  a.m.  and  10  a.m.  (G.M.T.),  on  a  wave-length  of  about 
2,650  metres.  The  "'  Scientific  "  time  signals  consist  of  a  series 
of  300  single  sparks  (with  the  60th,  120th,  180th  and  240th 
omitted  for  identification ),  equally  spaced  about  49/50  '"second 
apart,  at  about  11.30  p.m.,  on  a  wave-length  of  2,000  metres. 
The  times  of  the  first  and  last  sparks  are  signalled  sub- 
secjuently  on  a  wave-length  of  about  2,650  metres.  The  "  Scien- 
tific '"  time  signals,  besides  being  timed  more  precisely  than 
is  po.ssible  with  the  "  Ordinary  "  time  signals,  allow  the 
skilled  observer  to  compare  his  chronometer  with  the  Eiffel 
Tower  to  within  a  tenth  of  a  second  or  so  by  the  Method  of 
Coincidences,  without  resort  to  any  apparatus  beyond  a  simple 
auditive  wireless  receiver. 

Where  greater  precision  is  required,  as  in  astronomical 
w^ork,  or  where  interference  from  atmospherics  is  so  pro- 
nounced and  continuous  that  the  operator  cannot  instantly 
decide  which  of  the  many  ticks  heard  are  time  signals  and 
which  are  atmospherics,  it  is  necessary  to  produce  an  auto- 
matic simultaneous  record  of  the  chronometer  indications  and 
the  time  signal.  Subsequent  study  of  the  record  enables 
one  to  discriminate  between  time  signals  and  atmospherics, 
and  to  measure  up  time  intervals  to  within  1/100  second  or  so. 
Ill  places  such  as  East  Africa,  prevalence  of  atmospherics  com- 
bined with  remoteness  from  the  Eiffel  Tower,  seem  to  make 
the  recorder  method  essential. 
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1  relay  is  suitable  for  C.W. 


INSTRUCTIONS, 
sr-ark  signals  of  about  1,300-3,200  metres       ceases, to  chatter 


1.  This  v: 
wave-leneth, 

2.  When  tunine  up.  set  switch  to  phones  ;  raise  grid  potential  (by  switch  and  potentio- 
meter) enough  to  cause  Valve  II.  to  generate  ;  and  tune  in  for  signals  in  phones,  making 
final  ;id;u3tment  of  antenna  condenser  with  IcoM  coupling. 

3.  Switch  over  to  Relay  :  tighten  coupling  ;  and  reduce  grid  potential  until  relay  just 


Re-adjust  coupled  circuit  condenser  (very  slightly  only)  an 
potential.    -,         V  *^         tJ 

4.  Minimise  iamnimg  by  having  loose  coupling. 

5.  Change  of  coupling,  but  not  of  grid  potential,  may  necessitate  slight  le-adju; 
of  closed  circuit  condenser  ;  but  not  o^  antenna  condenser. 


Fig.  2. 
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Recording  Apparatus. 
The  simplest  apparatus  which  can  be  used  for  recording 
wireless  signals  is  the  Oscillatory  Valve  Relay,  and  in  this 
experiment  the  two-valve  high-frequency  Valve  Relay  showm 
in  Figs.  1  and  2  has  been  used.*  This,  when  tripped  by  a 
wireless  signal,  energises,  through  an  ordinary  Post  Office  relay, 


Y 


Clock 


% 


RearMa^net 


Valve     o 


P.O.  B  Relay 


-Ul- 


Chronograph  j-llll— 
Front  Ma^ret 


one  indicating  magnet  of  a  double  chronograph  ;  the  other 
magnet  of  the  chronograph  being  energised  at  one-second  (or 
other)  intervals  by  an  electric  contact  in  the  clock  whose  error 
is  to  be  determined. t  The  circuits  are  shown  in  Fig.  3. 
Concurrent  time  records  are  thus  obtained  on  a  single  pajjer 
slip,  which  may  subsequently  be  scaled  to  determine  with 
great  accuracy  the  discrepancy  between  the  two  sources  of 
time  indications. 


Fio.it;4.H 

Two  patterii.s  of  chronograph  have  been  used  ;  viz.,  the 
common  astronomical  Hilger  chronograph,  in  which  the  two 
records  are  made  by  two  fountain  pens  carried  on  the  arma- 
tures  of  two  electro-magnets  ;  and  the  Lindquist  chronograph 

*  More  fully  described  in  "The  Oscillatory  Valve  Relay  :  A  Thoniii- 
onic  Trigger  Device,"  a  Paper  read  by  the  author  before  the  Institution 
off  Electrical  Engineers  on  June  30,  1919. 

"  t  li  tlie  clock,  or  chronometer,  is  not  provided  with  an  electric  contact 
mechanism,  the  chronograph  may  be  actuated  by  the  sound  or  jolt  of 
the  tick  acting  upon  a  microphone  supported  on  the  clock.  Considerable 
complication  of  apparatus  is  entailed  thereby. 


in  which  the  records  arc  made  by  two  sharp  points  which 
punture  the  sliji  at  the  beginning  of  the  signal.  The  latter 
fiattern,  which  is  photographed  in  Fig.  4,  is  particularly 
suitable  for  survey  work  on  account  of  its  compactness  and 
the  avoidance  of  ink.  It  can  be  u.sed  while  entirely  enclosed 
in  its  case. 

Lag  in  the  Wireless  Relay  Apparatus. 

It  is  obviously  necessary  that  the  time-lag  in  the  wireless 
relay  apparatus — i.e.,  the  interval  between  arrival  of  the 
wireless  signal  in  the  antenna  and  the  closing  of  the  contact 
which  actuates  the  chronograph — must  be  either  negligible,  or 
constant  and  known.  This  lag  is  the  instruments  used  has 
therefore  been  determined. 

Fig.  5'shows  the  method  adopted.  When  relay  P  is  actuated 
by  the  clock,  its  tongue  is  deflected  to  the  right,  thereby 
sudden lyTchanging  the  potential  of  the  base  of  the  antenna 
by  the  E.M.F.  of  the  battery  inserted  in  it.  The  antenna  is 
thusset  into  oscillation  and  a  .signal  is  produced  of  about  the 
same  strength,  if  the  battery  is  suitably  chosen  (in  this  case 
4  volts),  as  the^signals  from  the  Eiffel  Tower.  The  following 
observations  are  then  made  : — 

(a)  Measure  mean  lag  of  front  record  on  rear  record,  say  t„. 

(h)  Interchange  local  circuits  of  relays  P  and  Q.  Measure- 
mean  lag  again  ;  say  fi,. 


(c)  Oounect  both  magnets  of  chronograph  to  same  relay 
P  or  Q.     Measure  mean  lag  again  ;  say  f. 

Then  total  lag  in  the  wireless  relay  apparatus  is 

i(«., +«.)-«.. 

Actual  lag  measurements  made  are  showTi  in  the  table  in 
seconds,  nine  successive  records  on  the  slip  beuig  measured 
up  in  each  case. 


f. 

h- 

tc. 

0060 

0060 

OOtiO 

0  060 

0-060 

0055 

0  065 

0  055 

0060 

0  060 

0  060 

0  055 

0  055 

0055 

0060 

0060 

0060 

0055 

0  060 

0060 

0  055 

0  060 

0060 

0  0.55 

OOli.) 

0065 

00.55 

Mean  =00605                    Mean  =00595 

Mean  =00567 

Mean  =00600 

Hence  lag=0-0600 -0-0567 ^0-0033  second. 

A  second  determination  (with  a  very  difierent  setting  of 
grid  potentiometer  of  the  valve  relay)  gave  a  lag  of  0-00610  sec. 
Thus  we  may  take  the  kg  as  probably  about  1/200  sec.  ; 
certainly^  less  than  1/IOOsec.  ;  and  therefore  generally 
negligible. 
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Examples  of  Recokup.  is  obvious  that  the  doterininations  could  have  been  made  with 

Figs.  6   and    7   are   examples   of   records,  taken  with  the      the  "  Scientific  "  time  signals  eqtially  easily,  and  presumahly 
Hilger  and  Lindquist'chronograph  respectively,  to  determine      with  greater  accuracy. 


-Sfi'-7.o" —  S8-3o"  .'SfjUa" 


-ss'-so"- 


S9'-40— . — ,  — „  9 h.  59 'so" 


lOk  010  Chronograph  Magnets  in  Parallel  on  Clock. 


Rear  Pen  01  Second  behind  Front  Pen. 


Clock  Error  (Mean  of  10  Readings  at  Times  marked)  =  -  i-04-  Seconds, 
Fig.  G. — Determinatiok  of  Clock  Error.     Hilger  Chronograph. 

Rear  Record  :   1-second  impulses  from  clock.     Front  Record  :  Wireless  signals  from  Eiffel  Tower. 

clock  error  from  the  "■  Ordinary  "  Eiffel  Tower  time  signals.  Fig.  8  is  a  record  of  a  part  of  the  "  Scientific  "  signals 

In  the  Lindquist  record,  the  puncture  marks  have  been  inked  taken  on  a  night  when   atmospherics   were   prevalent,  and 

in  by  hand  to  make  them  more  easily  visible  ;    and  as  only  with  the  valve  relay  so  adjusted  as  to  be  sensitive  to  them 

the  beginnings  of  dots  and  dashes  are  automatically  recorded,  (small  potentiometer  "  margin,'"  and  tight  coupling  between 

Upper  Dots  mark  One  -Second  Impulses  -From  Clock; 
Lower  Dots  mark  Beginnings  of  iVire/ess  Signals, 

9h.iss'o"  ssUo" 
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Chronograph    Magnets    in  Parallel    on  Clock, 


Clock  Error  =  +4-S9 Seconds  (Mean  of  10  Readin^^s) . 
J-'io.  7. — Determi.nation  of  Clock  Error  by  Morning  Ti.mk  Signals  rkoeivkd  fro.m  Kikkkl  Toweh.     l,iNi)Quisr  CiiRuNOGRArii  RKrnRi). 

the  dots  and  dashes  have  been  made  more  recognisable  bv  valves).     Although  the  jamming  is  veiy  bad  in  places,  and 

short  and  long  lines  drawn  in  below  the  pimnture  marks.*  It  would  have  made  the  determinations  by  ear  difficult  or  im- 

•  The  records  were  prepared  for   lopiodiiction  ly   cutting  up   the  possible,  it  is  here  scarcely  even  an  inconvenience;    for  the 

whole  slip  in  o  lengths  and  paating  these  on  a  sheet  of  |  aper.     It  is  separate  time  signals  are  distinguishable  from  the  atmospherics 

Slll^'r  :"-The'\ru^n':::u'''*io;:rrit  N^  ^^'  —remont,  or  bad  periods  may  be  disregarded  in  favour 

the  "  Ordinary"  time  signals  will  bo  oa8ily  recognised.  "1  momentb  when  the  jamming  IS  less  severe.     There  are  si.\ 
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available  points  of  departure  in  the  series  of  signals — viz. 
the  beginning,  the  end  and  the  four  omitted  dots — and  unless 
jamming  were  so  bad  as  to  make  it  impossible  to  disentangle 
any  two,  the  determination  of  clock  error  would  not  be  jjre- 
vented. 


battery  and  an  ordinary  telegraph  relay  as  auxiliaries,  would 
suffice  to  record  on  any  chronograph  the  time  signaLs  received 
on  any  quite  small  antenna  in  this  coimtry.  At  greater 
distances  from  Paris,  in  particular  at  East  Africa,  larger 
antenn.T  and  (or)  powerful  high-frequency  amplifiers  between 


24.0':'? Spark  omitted 


23h.34'2l"' 


.  300  ..Spark  _ 


FtG.  8. — ■"SotENTiFio"  Time  ^ignalj  axd  Atmo3piiek[cj.     Hilgek  Chronookapu. 
Rear  Record  :  1-second  impulses  from  clock.     Front  Record  ;  Wireless  "  Scientific  "Time  Signals  from  Eiffel  Tower,  and  atmospherics. 


Additional  Wireless  Apparatus  Required. 
In  these  experiments,  an  antenna  about  200  ft.  long  and 
50  ft.  high  was  used.  With  this  the  Eiffel  Tower  signals 
could  be  made  to  give  as  much  as  2  or  3  volts  on  the  grid 
of  the  oscillatory  valve — say  10  times  as  much  as  necessary. 
Hence  the  valve  relay  as  showii  in  Fig.  1,  with  only  a  4-volt 


the  antenna  and  the  valve  relay  will  be  necessary.  The 
apparatus  might  well  take  the  form  of  a  valve  relay  very 
similar  to  that  of  Fig.  1,  but  including  the  auxiliary  Post 
Office  relay  ;  a  standard  or  special  multi-valve  high-frequency 
amijlifier  in  a  separate  case  ;  a  Lindquist  chronograph  ;  and 
a  chronometer  fitted  with  electric  contacts. 


Automobile  Exhibition  at  Olympia. 

One  cannot  help  \\isliiiig  that  there  had  been  the  same  enthu- 
siastic attendance  at  the  recent  Shipping  and  Engineering  Exhibition 
as  is  to  be  found  daily  at  the  present  Motor  Exhibition.  Whatever 
allowance  is  made  for  the  factor  of  popular  appeal  due  credit  must 
be  given  to  the  Society  of  Motor  Manufacturers  and  Traders  for  the 
maimer  in  which  they  organise  an  exhibition  and  employ  suitable 
methods  to  ensure  an  adequate  attendance.  There  was,  of  course, 
the  usual  last  minute  scamper  to  get  things  ready,  but  opening  time 
found  the  exhibition  in  good  order,  and  but  few  stands  were  behind 
time  in  the  end.  A  general  survey  reveals  but  little  tendency  on 
the  part  of  manufacturers  to  compromise  in  design  and  sacrifice 
the  ultimate  in  efficiency  and  convenience  with  a  view  to  reducing 
prices  to  a  lower  level.  Numerous  examples  of  high-priced  cars 
are  to  be  found,  in  which  no  stint  has  been  made  on  the  score  of 
cost,  so  long  as  the  result  is  as  efficient  and  luxurious  a  car  as  possible. 
Only  2  per  cent,  of  the  cars  exhibit<>d  are  priced  at  £300  or  under, 
whilst  20  percent,  are  between  £30(1  ami  £400  ;  40  per  cent,  between 
£500  and  £1,000;  and  2.5  per  cent,  exceed  £1,000  in  price.  Under 
present  conditions  one  naturally  expects  prices  to  be  on  the  high 
side,  but  there  is  coming  a  time  when  the  artificial  spending  pow^r 
of  the  moment  will  have  passed,  and  the  demand  for  a  serviceable 
car  at  reasonable  cost  will  remain. 

The  most  curious  factor  of  the  whole  exhibition  is  that  the  public 
may  examine  the  many  models  exhibited,  but  to  buy  is  another 
matter.  Order  forms  are  signed,  but  delivery  is  an  estimated 
quantity.  Ho^^■ever,  though  outputs  arc  sold  it  does  not  follow  that 
buying  at  the  exhibition  is  the  best  plan,  becau.se  manyexisting  orders 
were  booked  by  makers  or  agents,  and  the  latter  may  not  have 
sold  their  stock  order.  That  is,  it  is  qi  its  possible  that  cars  will 
be  obtainable  more  quickly  fpom  agents  thui  from  manufacturers. 
One  noticed  many  newcomers  to  the  trade  in  the  shape  of  firms  who 
have  changed  over  from  the  aeroplane  and  shell  industries  to  the 
motor  industry.  Their  designs  show  that  they  start  imfettercd 
by  prejudice  and  existing  standard  types,  which  is  all  to  the  good 
of  the  future  de\elopment  of  the  industry. 

!So  far  as  the  moderate  priced  cars  are"  concerned,  and  naturally 
also  the  high-priced  cars,  electric  lighting  and  engine  starters  are 
practically  universal.  The  days  of  dirty  acetylene  generators 
seem  to  be  numbered,  and  the  advent  of  the  lady  driver  has  naturally 
led  to  the  more  general  use  of  electric  sel'f-starters.  We  hope 
that  uo  tendency  will  ari.se  to  use  either  electric  lighting  or  ignition 
systems  of  poor  quality,  a  factor  in  tl  e  past  which  has  often  been 
the  cause  of  creating  prejudice  against  electrical  apparatus.     It 


is  mifortunately  so  easy  to  cover  over  poor  insulation  so  that  only 
use  reveals  the  hidden  defects.  The  wider  use  of  engine-driven 
dynamos  for  lighting  purposes  and  consequent  continual  charging 
of  the  batteries  probably  accounts  for  the  fact  that  manj'  makers 
have  employed  coil  ignition  in  place  of  magneto  ignition.  It  cer- 
tainly is  not  quite  a  war  cause,  because  thoroughly  sound  and 
efficient  British  made  magnetos  can  now  be  obtained. 

The  war  has  evidently  driven  home  the  lesson  of  the  air-cooled 
engine.  The  many  types  of  light  car  exhibited,  a  large  proportion 
of  which  are  made  by  firms  new  to  the  industrj-,  nearly  all  emplov 
this  method  of  cooling.  It  is  cheaper,  lower  in  weight  and  free 
from  radiator  trouble.  &.*^ 

Messrs.  C.  A.  Vandervell  &  Company,  Ltd.,  had  a  very  repre- 
sentative display  of  car  lighting  equipment  for  pleasure  cars,  com- 
mercial cars,  and  public  service  vehicles ;  also  electric  starters 
and  their  now  well-known  magnetos.  The  finish  and  general  design 
of  the  products  of  this  finn  leave  nothing  to  be  desired,  and  we  were 
particularly  attracted  by  their  holopha.se  lighting  fittings  for  enclosed 
cars.  Further,  their  literature  calls  for  a  word  of  praise.  Not  only 
are  the  various  pamphlets  attractively  prejiared  and  printed,  but 
care  is  taken  to  explain  to  the  user  the  functions  of  the  apparatus 
and  how  it  should  be  used.  Messrs.  JosErH  Lucas,  LTn.,are  show- 
ing a  variety  of  electric  lighting  and  starting  apjwratus,  and  the 
number  of  cars  in  the  exhibition  which  arc  fitted  with  Lucas  appli- 
ances  being  sufficient  evidence  of  the  reliability  of  this  Hrnrs  prcducts. 
One  naturally  expects  to  find  a  high  standard  of  design  and  workman- 
ship from  a  firm  which  originally  develoiied  from  the  cycle  industry, 
but  that  does  not  detract  from  the  pleasure  of  i-ealisation.  Generally 
speaking,  there  is  nothing  particular  in  magneto  design  in  advance 
of  that  already  described  in  sjiecial  articles  in  our  columns.   '■ 

Despite  the  fact  that  the  demand  for  cars  is  at  the  moment  greater 
than  the  supply  (which  fact  caused  aconsiderable  amount  of'criticism 
on  the  advisability  of  holding  an  exhibition),  we  think  it  is  just  as 
well  that  the  opportunity  should  have  been  given  to  the  public  to 
sec  the  latest  models,  even  though  it  may  be  a  case  of  ""  See  and 
Wait."  Whether  once  the  present  abnormal  demand'caused  by  four 
years  of  war  production,  has  been  satisfied  there  will  cornea  slump  is 
mainly  a  question  dependent  on  the  imssihility  of  supplying  cars 
reasonable  in  price  by  manufacturing  standaixl  models  on  a  par- 
duction  basis.  At  the  moment  there  are  only  about  eight  cars 
obtainable  mider  £300.  which,  assuming  the  value  of  a  sovereign 
to  be  half  in  comparison  with  1014,  becomes  £150.  The  majority 
of  these  are  offered  by  new  firms,  a  significant  fact  which  seems 
to  indicate  that  the  older  firms  are  not  out  to  develop  the  possibilities 
of  bulk  production  of  a  cheap  car. 
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A  Municipal  Supply 
"  Scheme." 

Now  that  the  Electricity  Supply  Bill  has  nearly  run 
its  course  in  Committee,  we  can  take  it  that  it  has  assumed 
its  final  form,  at  least  as  regards  the  main  lines.  All 
undertakings  now  know  exactly  how  thej'  stand,  and  it  is 
for  them  therefore  to  make  the  best  possible  use  of  the 
opportunities  given  them  by  the  provisions  of  the  new 
Bill.  This  is  more  important,  as  in  many  cases  the  fortunes 
of  the  supplv  imdertakings  are  in  their  ov\ti  hands. 

Under  the  Bill  there  are  broadly  three  courses  open  to 
the  undertakings,  whether  municipal  or  privately  owTied, 
in  any  particular  district.  The  first  is,  honestly  to  sink 
all  private  differences  and  jealousies  and  combine  as  a 
Joint  Electricity  Authority  to  devise  a  practical  working 
scheme,  which  shall  be  for  the  good  of  all  concerned,  hi 
their  secondary  capacity  as  a  Joint  Electricity  Authority 
for  the  area  they  wUl  have  almost  unlimited  scope  for 
do'.ng  this.  The  second  course  is  to  form  a  Joint  Electricity 
Authority  as  a  subterfuge,  that  is  to  put  forward  a  ]Hiper 
scheme  which  shall  be  covertly  obstructionist,  and  whose 
main  idea  will  be  frankly  to  preserve  the  existing  state 
of  things.  The  thiid  course  is  for  the  Undertakings  to  meet 
and  squabble  and  come  to  no  agi-eement  and  at  the  same 
time  to  hinder  persistently  any  section  of  the  community 
that  does  put  forward  a  scheme,  thus  hoping  to  exhaust 
the  patience  of  the  Commissioners  until  the  latter  is  forced 
willy-nilly  to  use  its  powers  to  form  a  District  Board. 

Now  it  will  be  agreed  that  for  the  general  good  one  of 
the  paramount  duties  of  the  Commissioners  w'ill  be  to  scent 
out  cases  where  the  second  of  these  courses  is  being  followed, 
and  to  give  the  culprits  short  shift.  We  hope,  however, 
that  the  number  of  such  cases  will  be  few,  and  that  in  a 
short  time  we  may  see  a  number  of  schemes  put  forward 
for  various  parts  of  the  country.  At  the  moment,  however, 
except  for  some  long-standing  and  tentative  proposals, 
the  onU'  concrete  scheme  that  has  been  outlined  under 
the  new  Bill  is  the  Municipal  scheme  dealing  with  Greater 
London.  This  scheme  so  far  as  it  has  been  made  public  con- 
templates the  linking  up  and  working  out  of  the  economical 
life  of  the  existing  nuinicipal  stations,  at  the  same  time 
gradually  supplementing  the  supplies  from  the  larger 
stations,  and  when  the  time  is  ripe,  and  then  only,  pro- 
ceeding to  erect  a  super-station.  It  will  be  noted  that 
the  scheme  is  purely  a  municipal  one,  and  that  its  avowed 
intention  is  to  avoid  the  over-capitalisation  w'hich  "  buying 
out "  involves.  The  companies  are  not  to  be  represented 
on  the  central  authority,  for  the  reason  that  their  interest  iii 
the  question  is  a  diminishing  one,  in  view  of  the  approach 
of  1931.  The  central  body  which  will  be  formed 
under  this  scheme  would  take  over  the  existing  powers 
of  the  l»ndon  County  and  Thorough  Councils  as  regards 
purchase  and  would  appoint  four  divisional  boards  for 
the  four  districts  into  which  it  is  proposed  the  area  should 
be  divided.  'J'he  companies  would  be  represented  on  these 
boards,  and  possibly  retain  their  present  position  as 
distiibutors,  but  the  majority  of  the  representatives  would 
be  from  the  local  authorities.  This  concession  to  the 
companies  is  made  to  avoid  "  buying  out,"  the  proposal 
being  simply  to  let  the  companies  die  out. 


The  scheme  proposesthat  ancient  palliative — that  obscure 
operation  Icnowii  as  "  linking- up."  It  does  not  believe  in 
bulk  supply  stations  "  immediately."  '"  If  a  big  bulk 
supply  station  w-ere  put  down  immediately,"  the  report 
naively  remarks,  "  it  might  happen  that  with  the  advance 
of  electrical  science  in  the  meantime  the  new  superstation 
would  be  dead  before  it  was  born." 

We  can  only  gasp  in  astonishment.  Is  it  supposed  by 
the  promoters  of  this  scheme  that  all  the  work  of  the  Govern- 
ment Committees  together  with  the  huge  labour  involved 
in  the  new  Bill  is  to  be  swept  aside  by  such  an  a  priori 
consideration,  by  an  argument  which  indeed  is  equally  fitted 
to  stifle  enterprise  in  10,  20,  or  100  years'  time  ?  Again,  the 
proposals  in  the  scheme  as  to  dealing  with  the  existing 
companies  have  surely  been  formulated  in  error.  The 
report  wishes  to  avoid  the  "  possibility  of  buying  out," 
and  suggests  as  an  alternative,  "  let  the  companies  die 
out."  We  agree,  in  the  words  of  a  popular  author,  that 
this  would  be  "  a  good  idear  "  if  only  the  companies  would 
contentedly  die  out,  but  we  feel  sure  they  wont  in  1931 
any  more  than  at  the  present  daj'.  They  will  have  to  be 
bought  out  then  as  now.  To  postpone  the  operation  is  no 
solution,  one  way  or  another.  We  have  merely  mentioned 
these  points  to  indicate  the  incohereirt  nature  of  the  scheme 
as  at  present  di-afted.  But,  indeed,  the  proposal,  as  it 
now  stands,  cannot  be  called  a  "  scheme  "  within  the 
intention  of  the  present  BUI.  Still,  after  all,  it  may  be 
meant  merely  as  a  hallon  (Tessai.  In  the  meantime  we 
hope  that  other  and  better  schemes  will  be  propounded 
both  for  London   and  elsewhere. 


RevieM'. 


The  Elements  of  Telephony.     Bv  A.  Crotch.     2nd  edition.  (Lon- 
don :  E.  &  F.  N.  Spon,  Ltd.)     Pp.114.     Price  2s.  net. 

A  book  which  covers  the  ground  a  little  way  on  either  side 
of  the  boundary  dividing  the  telephone  man  from  the  telephone 
subscriber,  cannot  be  easy  to  write.  To  give  accurate  and 
.sufficient  technical  information,  however  elementary,  for  the 
one,  and  yet  .sustain  the  interest  of  the  otlier,  must  be  almost 
impossible.  Mr.  Crotch's  booklet  is  a  praiseworthy  attempt. 
After  an  introductory  chapter  dealing  with  the  principles  of 
sound,  electricity  and  magnetism,  the  operation  of  the  tele- 
phone and  auxiliary  apparatus  is  exjilained.  A  description  of 
exchange  working  from  small  magneto  boards  to  large  central 
bittery  equipments  follows,  and  a  final  chapter  on  the  auto- 
matic exchange  is  included.  Tlie  exjilanatioiis  are  lucid  and 
the  diagrams  clear.  The  diUcrent  circuits  are  shown  as  they 
exist  in  each  stage  of  a  call,  a  helpful  feature  for  those  whose 
exijorience  with  telephone  circuits  is  commencing.  Yet  the 
desire  for  simplicity  and  anxiety  lest  the  non-technical  reader 
should  ba  confused,  has  led  to  the  omission  of  the  important 
variations  of  even  the  fundamental  (that  is,  line  and  cord) 
circuits,  and  to  the  description  of  automatic  circuits  which  are 
long  ago  obwlote.  There  is  scope  for  a  book  about  telephones 
written  entirely  for  telephone  users  ;  such  a  work  could  include 
some  account  of  the  line  plant,  of  transini.ssion  and  traffic 
matters  of  which  the  present  vohinii'  contains  nothing.  Even 
the  commercial  side  of  telephony  might  bs  dealt  with. 

There  is  one  very  numerous  class  to  whom  Mr.  Crotch's  book 
should  be  of  use — namely,  the  telephone  operators.  Without 
burdening  them  with  more  technical  information  than  they 
need,  it  reveals  in  clear  and  simple  language  .something  of  what 
lies  b3hind  the  switchboard  at  which  they  work. 

The  matter  has  been  carefully  prepared,  but  some  confusion 
has  arisen  from  a  revision  of  terms  which  has  been  only 
IJartially  made.  For  example,  "  peg  "  and  "  plug,"  "  bush 
and  "  .socket,"  "  clearing  "  and  "  supervisory  "  are  used 
indiscriminately.  N)  distinction  is  made  between  "  signal '" 
and  "indicator."  Misjjrints  are  practically  abient,  and  the 
type  and  figures,  including  the  half-tone  blocks,  are  beautifully 
clear.  W.  H.  Grinsted. 
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Mr.  Arthur  Ellis  on  Electrical  Matters' 


In  the  period  prior  to  the  war,  wliOst  it  will  be  readily  admitted 
that  the  electrical  industry  made  a  certain  amount  of  progress, 
such  progress  was  not  such  as  was  desirable,  owing  to  lack  of  interest 
on  the  part  of  those  in  authority,  and  it  was  not  until  some  time 
after  tlie  outbreak  of  war  that  we  had  an  opportunity  of  realising 
that  the  resources  of  this  comitry  had  not  been  developed  to  the 
•extent  that  they  should  have  been. 

It  A  matter  in  which  all  those  connected  with  the  industry  are  verj' 
much  interested  at  the  present  time  is  the  introduction  of  an  Elec- 
tricity Supply  Bill,  as  a  result  of  which  we  may  achieve  those  objects 
which  \\e  all  have  had  in  view  for  so  many  years  past.  To  my 
mind  it  is  regrettable  that  \ye  should  have  waited  so  many  years 
to  learn  what  the  great  war  has  taught  us,  before  the  Government 
have  feally  taken  the  matter  into  their  consideration.  Had  it  not 
been  for  the  many  restrictions  imposed  by  Government  Departments 
-and  others  upon  the  operations  of  electricity  undertakings,  such  a 
BUI  as  that  now  being  promoted  in  .Parliament  might  never  have 
become  necessarj'.  The  powers  conferred  by  the  Bill  upon  the 
Commissioner.^,  if  carried  into  effect  in  the  right  spirit,  will  be  of 
undoubted  advantage  to  the  whole  commimity,  and  it  is  satisfactory 
to  note  that  the  formation  of  District  Boards  will  be  suspended 
for  the  time  being  in  order  to  give  those  interested  a  fair  opportimity 
of  devising  schemes  suitable  for  such  areas,  failing  which,  District 
Boards  will  be  set  up  to  take  over  control.  This  was  one  of  the 
objectionable  features  of  the  Bill  when  originally  presented,  for  it 
was  generally  felt  that  District  Boards  might  be  composed  of 
individuals  having  no  knowledge  whatsoever  of  the  electrical  in- 
dustry. A  District  Board,  comprising  the  technical  representatives 
of  the  various  midertakings  in  an  area,  is  a  good  solution,  if 
they  enter  into  the  business  with  an  entirely  open  mind ;  for  they 
ought  to  be  able  to  devise  a  scheme  such  as  they  would  devise  if 
they  were  financially  interested. 

A  particularly  good  feature  in  the  Bill  is  that  relating  to  way- 
leaves.  The  effect  of  this  restriction  upon  the  undertakings  of 
which  the  speaker  has  had  control  has  been  bad.  Practically  the 
whole  of  the  industries  of  Cardiff"  are  situated  upon  what  is  private 
property.  These  industries  comprise  chiefly  ship  repairing,  ship- 
ment of  coal,  engineering  work  and  flour  mills.  To-day  there  is 
no  general  supply  of  electricity  available  upon  this  property,  as  the 
authorities  controlling  this  area  have  not  afforded  such  supply 
themselves,  nor  will  they  permit  the  local  authority  to  undertake 
the  work,  except  under  restrictions  as  would  render  successful 
administration  practically  impossible,  with  the  result  that  im- 
portant firms  are  to-day  still  dependent  upon  obsolete  steam  plant, 
and  yet  are  only  too  anxious  to  equip  their  works  electrically. 
Another  good  feature  of  the  BiU  is  that  relating  to  existing  areas, 
which  in  the  past  have  suiiered  as  a  result  of  being  too  restricted, 
not  only  in  regard  to  lighting  and  power  supplies,  but  also  in  regard 
to  transport  facilities.  Considerable  thought  will  have  to  be  given 
to  the  effect  that  will  ensue  as  a  result  of  scrapping  machinery  and 
plant  already  existing,  the  cost  of  which  \\H\  have  to  be  taken  into 
account  in  connection  with  new  stations  that  might  be  erected, 
controlling,  as  it  will  do,  the  prices  chargeable  to  consumers,  such 
costs  necessarily  involving  transmission  lines  with  consequent  loss 
in  transmission,  transforming  and  conversion. 

The  proposed  super- power  stations  are  not  going  to  be  set  up  in  a 
day  or  two,  and  yet  something  must  be  done  to  supply  the  increased 
demands.  It  woiJd  seem  therefore  that  some  form  of  linking-up 
stations,  not  far  remote  one  from  the  other,  would  be  easy  of 
arrangement.  In  this  connection  there  is  another  matter  of  con- 
siderable importance,  viz.,  the  attitude  of  the  individual  who  would 
desire  to  take  a  public  supply,  and  yet,  in  the  meantime  has  to 
install  hi  -.  own  plant.  The  result  is  that  there  must  be  a  large  number 
of  plants  installed  which  will  not  comply  with  standard  require- 
ments, and  so  make  the  work  of  connecting  up  to  the  public  supplies 
difficult.  During  the  period  of  the  war  everybody  requiring  plant 
had  to  obtain  a  permit  from  the  Ministrjr  of  Mimitions.  The  Board 
of  Commissioners  might  continue  this  principle  of  control  during 
the  development  of  the  larger  scheme  and  thus  ensure  all  private 
installations  being  put  in  in  such  a  way  as  to  be  capable  of  being 
coupled  up  to  the  general  scheme  of  supply,  without  any  substantial 
alterations  being  necessarj-.  The  question  of  frequencies,  voltages 
and  systems  of  supply  in  different  areas  ought  al.so  to  be  settled 
without  delay.  Present  day  price  of  plant  is  a  very  serious  matter, 
and,  rightly  or  wrongly,  the  policy  of  having  too  many  eggs  in  one 
basket  is  a  dangerous  one.     There  is  a  lurking  danger  in  having 

*  Abstract  of  an  Address  delivered  before  the  Institution  of  Electrical 
Engineers,  Western  Centre. 


the  whole  of  the  electricity  supplies  controUed  from  a  too  limited 
number  of  super-power  stations.  The  jKJssible  attitude  of  labour 
in  the  future  must  be  taken  into  account,  as,  how  easy  it  would  be 
for  those  employed  in  a  particular  station  supplying  an  extended 
area,  to  dislocate  the  entire  indastrial  world  of  that  area  by  the 
adoption  of  methods  such  as  those  of  which  we  have  recently  had 
experience  in  other  branches  of  industry. 

There  is  another  feature  in  connection  with  the  Bill,  which  re- 
quires some  clearer  definition,  viz.,  the  clauses  relating  to  charges 
for  bulk  supplies,  which  present  certain  difficulties.  Due  allowance 
ought  to  be  made  for  stations,  the  owners  of  wihch  have  been  waiting 
for  the  termination  of  the  war,  to  carry  into  effect  alterations  and 
extensions  of  plant,  in  order  to  reduce  their  cost  of  production,  all 
of  which  might  be  done  without  any  appreciable  expenditure  of 
capital.  It  is  hoped  that  such  facilities  will  be  readily  afforded. 
Further,  it  is  hoped  that  under  such  an  arrangement  as  covered 
by  these  clauses,  one  tUstrict  will  not  be  made  to  subsidise  another. 

We  have  to  realise  that  the  electricity  supply  industry  is  about 
to  be  placed  upon  a  proper  footing,  and  will  be  given  those  oppor- 
timities  which,  for  political  reasons,  have  been  denied  it  in  the  past, 
and  if  any  attempt  is  made  to  spoil  the  scheme  by  any  individual 
or  group  of  interested  parties,  it  will  only  have  fatal  results  to 
themselves.  It  is  considered  bj'  some  that  the  operations  of  muni- 
cipal authorities,  in  the  development  of  the  electrical  industry  during 
past  years,  have  been  disastrous.  It  is  quite  true  they  have  lieeu 
compelled  to  supply  in  restricted  areas,  but  surely  the  fault  in  this 
respset  lies  more  particularly  with  the  Government.  JIany  of  the 
municipal  undertakings  would  have  willingly  extended  beyond  their 
areas  if  they  had  been  allowed  to  do  so,  but  Government  depart- 
ments have  been  too  apt  to  listen  to  the  pleadings  of  smaller  Councils 
than  they  have  to  the  pleadings  of  the  larger  authorities.  This  is 
substantiated  by  what  the  Government  now  propose  to  do  as  a 
result  of  the  Bill.  A  fair  comparison  between  company  and  muni- 
cipal undertakings  was  not  made  when  evidence  was  submitted  to 
the  various  committees  set  up  by  the  Grovernment  to  inquire  into 
this  important  matter,  and  the  conditions  relating  thereto  are  very 
different  in  the  two  cases.  In  the  one  case,  provision  for  proper 
depreciation  and  obsolescence  of  plant  is  sometimes  disregarded, 
in  order  to  obtain  dividends  and  maintain  the  market  values  of 
shares,  and  satisfy  those  who  have  invested  their  money,  but  in  the 
other  case  there  is  no  option.  The  total  capital  debt  has  to  be 
liquidated  within  a  given  period  of  time.  In  order  to  make  a 
comparison  that  would  be  fair  to  both,  it  is  considered  that  gross 
profits  in  each  case  should  be  sho\ni  after  allowing  for  management 
charges,  &c.,  and  then  how  such  profit  has  been  disposed  of,  when 
it  might  be  shown  that  the  amomits  set  aside  by  municipal  under- 
takings, as  interest  on  loans  and  for  redemption  of  capital,  by  means 
of  sinking  fund  instalments,  would  exceed  the  amounts  distributed 
in  the  form  of  dividends  by  companies. 

During  the  course  of  these  proceedings  a  great  deal  was  said 
about  the  position  existing  in  the  north-eastern  area,  controlled 
particularly  by  companies,  and  I  would  advise  those  of  you  who 
have  not  read  it,  to  obtain  a  copy  of  a  .Paper  written  by  Mr.  Andrew 
C4emmell.  from  which  it  will  be  gathered  that  the  much-advertised 
sale  price  of  Ood.  per  unit  would  appear  to  be  a  mj-th,  and  the 
statements  made  by  him  in  liis  Paper  have  still  to  be  refuted  by 
those  controlling  these  undertakings.  It  is  thought  by  many  that 
the  north-east  coast  companies  generate  electricity  at  the  rate  of 
U  lb.  of  fuel  per  unit,  but  this  is  entirely  misleading  if  due  allow- 
ance is  not  made  for  all  production  resulting  from  the  use  of  waste 
heat  gases.  The  waste  heat  stations  ought  to  be  exchidcd  and 
those  only  taken  into  account  where  coal  is  actually  used,  and  then 
the  total  consumption  of  coal  divided  by  the  actual  units  generated 
or  sold,  in  order  to  arrive  at  a  fair  figure  representing  the  actual 
consumption  per  unit  in  pounds  of  coal.  If  this  is  done,  then  it  is 
quite  possible  that  it  might  be  found  that  the  avenigc  consumption 
is  nearer  2.\  lb.  than  l.Vlb.  Further,  again,  the  comiJarison,  to  be 
entirely  fair,  should  take  into  account  the  actual  coal  consumption 
and  also  losses  in  transmission,  conversion,  &c.,  arriving  at  a  price 
per  unit  actually  delivered  to  the  consumer. 

There  is  one  matter  which  appears  to  be  perfectly  clear,  and 
that  is  the  impossibility  of  standardising  one  frequency.  It  may. 
therefore,  be  necessary  merely  to  standardise  in  dilferent  areas ;  no 
doubt  in  consequence  of  the  enormous  amount  of  capital  already 
expended  in  such  areas,  not  only  in  generating  plant,  but  in  sub- 
stations and  upon  consumers'  premises. 

The  setting  up  of  a  ministri-  to  control  transport  is  an  important 
step  in  the  right  direction,  though  there  may  be  objections  to  giving 

g2 


560 


THE  ELECTRICIAN. 


November  U,  1919, 


carle  hlaiirhe  to  so  enormous  a  department  as  this  is  likely  to  Ik-  : 
but,  after  all,  transport  directly  atfeots  the  trade  of  the  Country, 
and  it  is  essential  that  all  forms  of  transport  should  \>e  proix'rly 
co-ordinated.     The  many  instances  of  companies  comijeting  witii 
local  authorities  will  have  to   be  removed  and  all  aj;ix-e  to  work 
together  for  the  good  of  the  industry  Generally.     Many  of  us  are 
conversant  with  the  difficulties  n-garding  interchange  of  ruiuiing, 
where  two  systems  of  tramways  adjoin  one  another,  and  the  feeling 
of  jealousy  as  between  one  authority  and  another,  whether  municipal 
or  company,  which  has  been  allowed  to  prevail  in  the  past.     Further, 
the  Ministry  of  Ways  and  fommunieations  will  be  of  advantage  to 
those  responsible  for  the   provision  of  transport  facilities  in  local 
areas.     When  jjowers  were  originally  sought  for  the  construction  of 
tramways  in  the  c-ity  of  Cardiil,  clau.ses  restricted  us  to  the  operation 
of  tramways  alone.    The  system,  as  such,  has  been  developed  to  the 
greatest  possible  extent,  but  we  have  arrived  at  that  stage  w-here 
considerable  additional  traffic  could  be  catered  for  by  means  of  the 
motor  omnibus,  working  in  conjunction  with  the  tramways.     But 
we  are  not  allowefl  to  defray  the  cost  of  such  omnibus?s  out  of 
mone\-s  put  aside  for  this  and  other  purposes,  for  the  sole  reason 
that  such  powers  are  not  embodied  in  the  Bill.     It  is  hoped  these 
restrictions  will  all  be  removed  and  also  those  where  the  city  bound- 
aries extend  along  the  centre  of  roadways,  preventing  not  only  the 
operation  of  tramways,  but  also  the  extension  of  electric  lighting 
cables,  to  those  houses  just  outside  the  bomidarj%  with  the  result 
that  many  residents  within  a  few  feet  of  the  mains  are  unable  to 
enjoy  the  advantages  of  the  supply  merely  because  they  are  in  the 
area   of  another  authority.     The   development   of  tramways   and 
other  forms  of  transport  will  certainly  be  necessary  in  connection 
with  housing  scliemes,  to  enable  the  workuig  classes  to  obtain  better 
enjo_\-ment  out  of  life  by  living  more  remote  than  they  do  at  the 
moment  from  their  centres  of  work.     Such  extensions  will  have  a 
direct  effect  upon  the  development  of  factories  and  works,  which 
must  necessarily  be  .set  up,  if  we  are  to  prevent  ourselves  slipping 
back  into  those  hateful  conditions  which  prevailed  prior  to  the  war. 
There  is  no  object  in  talking  about  the  scarcity  of  house  accommoda- 
tion, and  the  provision  of  them  away  from  the  centres  of  cities  and 
towns,  if  those  intending  to  take  pos.session  of  them  are  not  provided 
with  the  necessarj-  fa  ilities  for  getting  to  and  from  them.     We  have 
to  realise  that  the  working  people  of  this  country  to-day  are  better 
off  than  they  ever  were  before,  and  are  lik  ly  to  remain  so,  and  it  is 
certain  that  they  will  not  remain  content  by  living  under  the  same 
c  nditions  as  those  under  which  they  have  been  accustomed  to  live. 
The   extension   of   tramways,   light"  railways   and   other  forms   of 
transport  will  surely  tend  towards  the  development  of  extensive 
areas  of  land  new  Ijnng  dormant.     I  think  we  can  reasonably  look 
forward  to  seeing  at  some  future  date  towns  and  cities  generally, 
both  large  and  small,  inter-connected  in  this  way.     Not  only  so, 
but  that  the   time   must  come   when  important  tramway  under- 
takings will  have  to  be  linked  up  by  means  of  sidings,  to  works 
connected  with  important  industries,  so  that  during  many  hours  of 
the  24  when  the  transport  of  the  ordinary  passenger  is  not  required 
the  lines  and  equipment  can  be  used  for  tlie  transport  of  goods.     All 
this  will  undoubtedly  tend   towards  con.serving  coal  supplies  for 
more  iraiwrtant  purjwses.     If  the  setting  up  of  a  ministry  such  as 
this  does  nothing  else  but  remove  the  red  tape  which  has  previously 
prevailed  it  will  have  done  a  very  good  work.     The  urgent  necessity 
for  better  and   greater  development   in   road   transport  has   teen 
prominently  brought  to  the  notice  of  the  public  during  the  recent 
railway  strike,  and   wliilst   we   all   agree   that  there   was  no   real 
suffering,  owing  to  the  steps  taken  by  the  Government,  to  deal  with 
the  situation,  it  dfx>s  not  rer|uirc  much  imagination  to  realise  what 
can  still  be  done  to  eliminate  any  possibility  of  either  suffering  or 
inconvenience. 

Xow,  in  regard  to  this  particular  Bill,  the  electrification  of  railways 
is  a.  very  important  feature,  distinct  entirely  from  what  1  have 
rea,son  to  think  will  takeefTect  in  course  of  lime,  viz.,  the  construction 
of  spe(ual  transport  roadways  which  will  be  looked  u]nm  as  main 
arteries  throughout  the  country  for  the  rapid  transport  of  goods. 
Roughly  spt-aking  there  are  some  24.IMM»  miles  of  railway  in  the 
United  Kingdom,  and  a  very  low  estimate,  based  upon  pre-war 
figures,  would  show  that  at  even  £2(),0()()  |K>r  mile,  the  cos  of  elec- 
trification woulfl  not  be  less  than  some  £4<)0,()0(),000  sterling.  Upon 
this  basis  it  is  not  difficult  to  imagine  what  the  present-day  cost  is 
likely  to  Ije.  Wherever  such  costs  might  be,  however,  'it  must 
necessarily  include  proper  provision  for  joower  houses,  railways, 
sub-stations,  transmission  lines  and  all  other  work  incidental  to  the 
operation  of  railways  electrically,  and  when  it  is  born--  in  mind 
that  the  railwaycapital  at  the  moment  is  approximat<-ly£l,:iOO,00(),00() 
sterling,  and  is  not  now  productive  of  dividends  owing  to  advances 
in  wages  and  cost  of  material,  the  addition  of  more  than  one-half 
to  this  amount  must  necessarily  be  a  very  serious  matter.  It  is 
assumed,  however,  that  as  a  result  of  electrification,  considerable 


economies  will  Ix-  ctieeted  in  tl.c  ii|HTaU()n  of  our  railways.  which> 
"ill  have  the  effect  of  counteracting  the  increased  capital  expenditure 
to  some  extent. 

The  report  of  the  Committee  set  uj)  by  the  Ministry  of  Recon- 
struction to  deal  with  the  question  of  trusts,  in  February  1918.  is  a 
very  interesting  one.  It  was  appointed  to  consider  the  probable- 
extension  of  trade  organisations  and  combinations,  and  the  methods 
of  safeguarding  the  public.  The  report  itself  indicates  that  there 
is  a  clear  and  increasing  tendency  towards  combinations.  Such 
combinations  will,  no  doubt,  have  a  very  good  effect  if  and  so  long 
as  they  are  not  abused.  Public  authorities  which  control  public 
money  invariably  invite  tenders  from  all  well-known  makers  of  any 
particular  commodity,  such  tenders  being  delivered  under  seal  are 
opened  liefore  the  Committee  and  after  which  it  is  hoped  that  a 
fair  and  proper  selection  is  made.  But  in  one  particular  iiulustry 
at  any  rate  all  the  tenders  with  one  exception,  quote  the  same 
amount,  whilst  the  one  exc[oetion  will  be,  say,  2i  per  cent,  less,  the- 
intention  being,  that  all  tenders — being  based  on  the  same  specifica- 
tion with  the  work  to  be  given  out  will  go  to  one  particular  firm, 
which  means,  of  course,  that  all  our  requirements  are  supposed  to 
be  supplied  by  this  one  firm,  making  the  invitation  o'  tenders  almost 
farcical.  It  is  merely  a  case  of  the  elimination  of  competition. 
I  am  no  believer  in  cut-throat  competition — which  simply  means 
that  manufacturers  must  lo.se  their  money — the  quality  of  materials 
depreciate,  and,  generally  speaking,  the  purchasers  suffer. 

As  regards  coal,  it  is  now  felt  that  it  would  be  a  national  calamity 
if  the  coal  industry  were  to  be  nationalised.  One  cannot  help  but 
feel  that  this  was  a  case  of  the  worker  holding  the  hatchet  over  the 
head  of  the  employer,  making  demands  altogether  unreasonable, 
and  threatening  the  use  of  the  strength  and  power  of  their  trades 
tniion  organisation  to  effect  their  desires.  The  attitude  of  labour 
generally  in  regard  to  the  matter  has  been  unreasonable,  resulting 
in  suffering  by  the  community  in  general.  We  need  not  anticijoate 
that  coal  will  ever  get  back  to  the  normal  price  or  anything  like  it,, 
and  it  will  not  come  down  in  price  until  such  time  as  the  worker 
realises  that  it  is  to  his  disadvantage  as  well  as  that  of  others  to 
continue  his  present  tactics.  An  industry  of  such  imjjortance  as 
this  is  better  left  in  the  hands  of  private  enterprise,  if  and  so  long 
as  proper  means  are  provided  whereby  fair  wages  and  reasonable 
conditions  of  employment  are  secured  to  the  workers.  The  imder- 
taking  with  which  I  am  connected  we  are  to-day  paying  33s.  per 
ton  for  coal  for  which  we  paid  13^.  prior  to  the  war.  It  is  not  a 
difficult  matter  to  appreciate  the  effect  that  the  price  of  coal  has 
upon  the  cost  of  production,  and  the  necessary  increases  in  charge 
paid  for  supplies,  and  yet  we  talk  about  the  development  of  the 
use  of  electricity  generally  throughout  the  country.  The  electrical 
industry  almost  exclusively  depends  upon  ample  and  cheap  supplies 
of  coal.  The  price  of  coal  affecting  as  it  does  the  electrical  industry, 
affects  also  every  other  industry.  The  restricted  output  thus 
caused  has  also  made  it  impossible  to  put  in  hand  those  works 
which  are  so  necessary  after  the  conclusion  of  the  war,  owing  to 
the  heavy  dilapidations  that  have  taken  place  during  the  period 
of  the  war.  Is  it  altogether  surprising  that  in  some  cases  we  find 
orders  being  placed  abroad  ? 

Research  work  is  a  matter  which  is  deserving  of  the  most  serioiLS 
consideration.  A  very  interesting  report  has  been  submitted  by  a> 
Committee  of  the  Privy  Council,  dealing  with  scientific  aiul  in- 
dustrial research.  There  is  a  common  idea  that  the  discoveries 
and  inventions  which  tend  to  facilitate  generally,  manufacture,  and 
to  augment  the  conveniences  of  dai  y  existence,  come  by  chance. 
The  fact  is,  that  even  where  the  element  of  forttme  enters  into 
the  case,  the  mind  of  the  discoverer  has  b'cn  prepared  for  its  i-evela 
tion  by  prior  study  and  af^tive  interest  and  that  the  usual  avenues 
of  discovery  and  invention  lie  through  patient  work  in  the  laboratory 
or  experimental  workshop.  The.se  augmentations  of  learning  are 
augmentations  of  public  wealth.  In  the  view  of  many,  the  persons 
who  produce  these  results  are  the  c^hief  benefactors  of  the  six'cies. 
In  some  instances  the  exploitation  of  discoveries  and  inventions  was 
deprecated,  in  the  public  interest  in  past  years,  but  these  days  arc 
past.  Competition  compels  the  manufacturer  to  avail  himself  of 
every  improvement  in  production  which  offers  itself,  aiul  in  nuiiiy 
instances  the  manufai'turer  employs  experts  for  no  other  pur[)ose 
than  research  work.  If  the  competitive  system  were  displaced  by  a 
system  of  State  monopoly,  then  the  incentive  to  research  ami  the 
exploitation  of  discoveries  and  inventions  would  vanish.  There  is 
no  time  when  the  need  for  research  work  was  greater  than  at  present.  ' 

We  need  more  economical  use  of  coal.  The  discovery  of  new  - 
.sources  of  heat  and  power,  bett<'r  utilisation  of  national  sources  ' 
and  waste  products.  There  is  the  need  of  having  our  industries 
placed  more  generally  upon  a  scientific  basis,  and  we  have  need  to 
produce  and  employ  a  much  greater  number  of  efficiently  trained 
workers  for  both  production  and  research.  Whilst  Germany  has 
be3n  beaten  on  the  Held  of  battle,  she  is  not  going  to  remain  conteit 
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■by  any  moans  and  has  pii'^  foiwanl  ever\'  effort  to  recover  her 
position  commercially,  and,  if  possible,  strengthen  same.  There  is 
no  doubt  that  in  Germany  an  enonnous  amount  of  research  work 
must  have  been  carried  on,  resulting  in  most  wonderful  improve- 
ments in  war  machinery,  which  have  been  so  freely  used,  and  it  is 
satisfactory  to  know  that  the  Institution  of  Electrical  Engineers  is 
against  any  scheme  placing  research  work  and  invention  under 
State  control,  and  it  would  be  distinctly  satisfactory  if  those  engaged 
upon  research  work  could  make  known  their  discoveries  to  all  others, 
in  order  that  they  might  have  the  advantage  in  some  cases  of  some 
particular  discovery  that  was  of  no  commercial  value  to  the  individual 
■discovering  it. 

Research  work  has  not  had  that  amount  of  encouragement  in 
past  years  which  it  has  deserved.  I  turned  up  a  cutting  recently, 
taken  from  The  Electrician  and  dated  April  4,  191-1,  where 
attention  is  drawn  to  the  remuneration  paid  to  men  who  are  supposed 
to  be  highly  skilled,  possessed  of  university  degrees,  &c.,  and  who 
were  to  be  responsible  for  the  training  of  the  minds  of  younger 
people,  and-  to  whom  a  salary  of  £150  per  annum,  rising  to  £240, 
by  experience  and  qualification,  was  offered.  The  gentleman 
responsible  for  the  article  refeiTed  to  very  aptly  compared  this 
princely  salary  with  the  wages  paid  to  a  non-skilled  individual, 
sweeping  streets  in  London  and  in  receipt  of  at  least  £3  5s.  per  week. 
Yet  this  salary  was  offered  by  a  wealthy  concern.  It  will  be  agreed 
that  no  salary  can  be  too  high  for  such  an  individual  if  the  right 
one  can  be  found,  as  it  is  impossible  to  estimate  his  worth  at  its 
true  value.  It  is  extremely  gratifying  that  these  matters  have  Ijeen 
kept  in  a  prominent  position,  and  taken  into  the  serious  considera- 
tion of  the  Institution.  But  our  system  of  education,  good  as  it  is, 
must  be  improved  and  made  to  compare  more  than  favourably  with 
that  of  any  other  country. 

In  conclusion,  there  is  the  question  of  the  salaries  of  technical 
stafis.     Local  authorities  and  employers  generally  have  not  appreci- 


ated the  members  of  their  technical  staffs  at  their  tnie  value.  This 
has  resulted  in  these  jx>ople  organising  themselves  in  the  same  way 
as  the  ordinarj'  employees  have  done,  and  instead  of  graciously 
granting  the  additional  remuneration,  more  fairly  representing  the 
value  of  these  people,  authorities  are  now  forcibly  compelled  to  do 
so.  This  is  a  misfortune  in  more  ways  than  one.  At  one  time, 
whilst  the  employees  had  the  full  amount  of  war  bonus  or  war 
wages  conceded  to  them  by  Government  dejartments,  it  was 
generally  found  that  the  technical  members  of  the  staffs  were  in 
receipt  of  a  very  much  less  bonus  and  their  positions  in  regard  to 
the  employee  was  not  maintained  at  the  same  relative  value  as 
previously.  The  formation  of  the  Electrical  Power  Engineers' 
Association  is  welcome,  although  it  was  most  unfortunate  that  such 
a  thing  should  have  been  necessarj'.  It  is  in  cases  of  trouble  that 
we  have  to  fall  back  upon  our  technical  staffs,  and  there  are  many 
instances  where  employees,  dissatisfied  with  their  conditions,  have 
not  hesitated  to  withdraw  their  labour,  and  the  responsibility  of 
keeping  things  going  has  been  undertaken  by  the  technical  staff. 
In  such  cases  as  these  even  their  senices  have  not  received  that 
amount  of  recognition  which  they  have  deserved.  There  is  another 
reason  why  the  formation  of  the  Electrical  Power  Engineers'  Associa- 
tion has  been  welcomed  as  it  has  been.  Certain  trades  unions  have 
threatened  a  withdrawal  of  labour  unless  the  members  of  the  staff 
join  their  unions.  If  such  a  thing  had  been  left  possible  the  results 
would  have  been  lamentable.  We  have  had  some  instances  during 
the  war,  and  since,  of  the  value  of  the  E.P.E.A.,  one  of  the  most 
important  of  which  was  the  power  placed  in  the  hands  of  public 
authorities  for  averting  a  strike  on  the  part  of  the  members  of  the 
E.T.U.,  who  have,  on  more  than  one  occasion,  threatened  to  put 
London  in  darkness,  and  would  have  carried  out  this  threat  if  it 
had  not  been  counteracted  by  the  representatives  of  the  staffs 
remaining  loyal  to  the  community  through  the  influence  of  their 
Association. 


Heating  and  Cooking  Notes. 

I^New  Cooking  Appliances  fok  the  Bakery  and  Restaurakt. 
(In  connection  with  dough  mixing  electric  power  has  long  been 
utilised  in  bakeries,  but  the  use  of  electric  appliances  for  cooking 
purposes  has  not  proceeded  so  quickly.  Given  suitably  designed 
■apparatus  there  is  no  reason  why  bakers  should  not  obtain  the 


advantages  of  ''cleanliness,  certainty  of  heat  control,  absence  of 
fumes,  and  coolness  of  kitchens,  which  can  be  gained  bv  using 
electricity  as  the  heating  agent.  Those  contractors  or  supply 
engineers  who  are  in  touch  with  bakers  sufficiently  go-ahead  to 
profit  by  modern  developments,  can  obtain  suitable  apparatus 
from  Messrs.  Benham  &  Sons,  Ltd.  In  Fig.  1  we  illustrate  a  dough 
proving  oven  made  by  this  Hrm.  It  is  constructed  of  wrought 
steel,  and  mounted  on  cast  iron  legs,  being  designed  to  take  19  travs, 
each  tray  measuring  24  in.  by  2(1  in.  The  heating  elements  are 
fitted  in  the  ba.se  of  the  oven,  and  there  heat  control  is  provided 


i'lC'.  I. — Electric  Dornn  Proving  Oven. 


Fit;    2. — Elkctric  Douhunct  Cookeu. 

for  liy  nicans  of  a'rotavysnap  three  heat  switch.'!  The  switch,  a  fuse, 
and  a  pilot  lamp  are  moinited  on  a  wood  boaixl  .suitable  for  wall 
mounting,  and  connecting  leads  between  the  oven  and  the  switch- 
lioard  arc  carried  in  flexible  metallic  tubing.  The  consumption  on 
high  heat  is  1,000  volts,  sufficient  heat  being  obtained  thei-eby  to  keep 
the  dough  at  the  correct  temperature  during  the  proving  process. 

An  electric  donglmut  cooker  is  shown  in  Fig.  2.  This  really 
resembles  in  design  a  fish  fryer,  the  jtrocess  bcuig  a  similar  one, 
viz.,  frying  in  hot  fat.  The  inside  of  the  frying  tank  measures  20  in.  by 
IS  in.  by  4.^  in.  deep.  The  heat  control  is  provided  by  means  of 
two  rotarv  snap  switches  mounted  at  tlic  base  of  the  apjMratus,  or 
if  ]ni'fenc(l  the  switches  will  be  supplied  seiiarately  mounted  on  a 
board  together  with  a  jiilot  lamp  and  fuses.  Other  additions 
supplied  when  desired,  ai-e  an  inner  wire  basket  to  carrv-thedough- 
inits'and  a  drainini:  cock  to  facilitate  removal  of  the  oil  or  fat. 
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So  far  as  [restaurant  apparatus  is  coiuerned  this  firm  'manu- 
facture ovens,  grills,  hot  cupboartls,  rari-ing  tables,  urns,  etc.  We 
illustrate  in  Fig.  3  a  double  cooker  consisting  of  two  ovens  com- 
bined with  a  hob  containing  six  hotplates,  and  sejiarately  mounted 
control  boards.  The  cooker  is  constructed  of  cast  iron  and  mild 
s.eel,  and  will  be  made  to  any  size  to  suit  the  requirements  of  hotel 
and  boarding  house  use  or  for  messrooms  in  factories,  etc.  The 
boilirg  plates  are   mounted   flush    witli    tlie   hoti)latc   top.     There 


Retirement  of  Mr.  Thomas' Clark. 


Fiu.  .3.— DcUBLE  Electric  Oven. 

heat  'control  'is'  provided  for  ovens  and^hotplates  bj'  rotary'  snap 
switches,  and  pilot  lamps  are  ised  to  indicate  the  apparatus  ii 
circuit.  The  ranges  can  be  used  as  single,  double  or  treble  units. 
or  any  number  can  be  mounted  in  a  block  placed  back  to  bacik. 

The  urns  are  constructed  of  copper,  heavily  turned  on  the  inside, 
and  provided  with  wooden  lifting  handles,  draw-off  cock  and  liil. 
The  elements  are  mounted  at  the  base  of  the  urn,  and  heat  control 
is  obtained  by  means  of  two  tumbler  switches  also  mounted  at  tl  c 
base,  simmering  and  boiling  heats  being  obtainable.  Varici  s 
sizes  are  made,  ranging  in  capacity  from  one  to  ten  gallons.  For 
milk  warming'a'glazed  earthenware  inner  vessel  is  provided. 

The  grill  shown  in  Fig.  4  is  constructed  of  cast  iron  and  wrought 
steel  and  radiant  tvpe  elements  consumin<r  4  k\v.  are  mounted  at 


FlO.    4. — i;i,UTUlC    (iHILI,. 

the  top  of  the  grill  and  underneath  the  hot  plate.  These  grills  are 
made  in  varj-ing  sizes,  from  12  to  20  4  in.  in  width,  audj  with  either 
single  or  double  compartments. 

A  substantially  constnicted  metal  grid  rack  is  provided.'ai.d 
this  slides  in  grooves,  the  height  of  the  grid  Ix-ing  variable  accortlii.g 
to  the  grr)oves  selected.  A  drip  tray  is  also  supplied.  The  elemci.is 
are  controlled  by  rotary  switches,  either  mounted  on  the  side  of 
the  grill,  or  on  a  board  suitable  for  fixing  to  the  wall. 

All  the  apparatus  here  described  is  well  finished  and  .soi:r.dly 
constructed. 


The  many  friends  of  Mr.  Thomas  Clark,  who  is  so  well  known  through- 
out the  whole  submarine  cable  world,  will  be  interested  to  learn  that  he 
has  latelj-  retired  from  the  service  of  the  Telegraph  Construction  and 
Maintenance  Company,  with  which  Company  he  has  been  connected  as 
electrician  for  over  54  years.  In  the  first  year  of  his  service  he  was 
appointed  to  the  electrical  staff  of  the  s.s.  "  Great  Eastern,"  thus  taking 
part  in  the  laying  of  the  18G5  Atlantic  cable.  Since  that  time,  untU 
he  gave  ui>  sea  duty  in  lOlS.  he  was,  as  electrician,  almost  continuously 


occupied  in  the  laying  of  submarine  cables,  and,  in  that  cajiacity  has 
visited  practically  every  country  to  which  cables  have  been  laid.  Mr. 
Thomas  Clark  occupies  the  unique  po.sition  of  having  taken  an  important 
part  in  the  laying  of  more  submarine  cables,  and  of  visitinir  mora 
countries  in  the  carrying  out  of  that  duty,  than  any  other  man.  His 
friends,  both  here  and  in  every  quarter  of  the  globe,  will  cordially  wish 
him  many  years  i.f  happiness  in  his  well  earned-retirement. 


Industrial  Courts   Bill. 


The  Committee  stage  of  this  Bill  was  concluded  in  the  House  of 
Commons  on  Wechiesday.  The  Bill  establishes  an  Indu.strial  Court 
and  (iiurts  of  Incpiiry  in  connection  with  the  trade  disputes,  and  also 
continues  for  a  limited  ])eriod  certain  of  the  provisions  of  the  Wages- 
(Temporary  Regulation  Act),  1918. 

Sir  Robert  Home  explained  that  it  was  i)roposed  to  have  panels  of 
assessoi's  <irawn  from  employers  and  employed,  appointed  in  consulta- 
tiiin  with  the  trade  union  and  employers'  organisations.  If  a  case  were 
reiHirted  to  the  Minister  and  he  regartled  it  as  a  case  which  required 
to  he  dealt  with  by  some  method  of  conciliation  he  could,  with  the  consent 
of  both  parties,  refer  the  matter  to  the  industrial  Court,  which  might 
sit  with  assessors,  to  a  .single  arbitrator,  or  to  an  arbitration  board,  on 
which  there  would  be  an  independent  chairman  and  representatives 
of  both  cnii)loycrs  and  emjjloyed  selected  from  the  panels.  Where 
means  of  settlement  already  agreed  upon  were  operating,  the  Minister 
would  not  have  reco\ir.se  to  the  means  described  until  the  ordinary  means 
of  conciliation  had  failed. 

To  Clause  2,  which  provides  for  the  reference  of  disputes  to  the  Indus- 
trial ('ourt  or  to  arbitration,  an  amendment  was  made,  giving  a  free 
choice  as  to  the  method  for  dealing  with  dis|)utes,  cither  by  conciliation 
or  by  arbitration  ;  and  also  an  amendment  providing  that  there  was  in 
existence  any  arrangeuu'iit  made  by  agreement  for  the  settlement  of 
disputes  between  employers  and  workmen  the  .Minister  should  not  refer 
any  dispute  for  settlement  or  advice  unless  there  had  been  a  failuro 
to  obtain  a  settlement  under  the  agreement. 

The  proposal  to  ai)ply  the  provisions  of  the  Arbitration  Act,  1889, 
was  excluded,  and  other  amendments  of  the  Hill  were  also  made  ;  and 
.Sir  R.  Home  said  he  was  looking  with  great  hope  to  the  setting  up  of 
the  National  Industrial  Council,  and  to  the  prosjiect  of  getting  rfdvice 
from  it  upon  all  the  matters  with  which  it  was  competent  to  deal.  There 
might,  however,  be  topics  which  would  b?  more  easily  dealt  with  1/y  tho 
Industrial  Court,  and  he  thought  it  was  bettor  to  keeji  open  the  door 
for  obtaining  advice  where  it  might  be  required. 
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Electric  Vehicles  at  Sheffield. 


An  inquiry  was  held  at  Sheffield  on  the  7th  inst.  into  the  application 
of  the  Corporation  for  sanction  to  borrow  £14,200  for  the  purchase  of 
electric  vehicles  and  accessories.  Evidence  in  favour  of  the  loan  was 
given  by  Councillor  Kaye,  chairman  of  the  cleansing  sub-committee, 
whosaid  the  system  of  collecting  refuse  byeleetric  vehicles  was  started  in 
1915,  when  one  electric  tipping  vehicle  was  obtained.  The  ('orporation 
now  had  12  electric  vehicles,  and  the  result  of  their  work  was  satis- 
factory. The  scheme  when  completed  would  be  a  large  one.  The  present 
application  only  referred  to  an  instalment  of  it. 

Mr.  J.  A.  Priestley,  cleansing  superintendent,  said  the  £14,200  could 
buy  eight  electric  motor  wagons,  one  petrol  wagon,  a  petrol  locomotive, 
a  motor  generator  and  switchboards.  When  the  Corporation  purchased 
their  first  electric  vehicle  the  department  had  156  horses,  but  the 
number  had  now  been  reduced  to  82.  The  present  electric  vehicles 
worked  day  and  night  shifts,  and  each  replaced  between  five  and  six 
horses.  The  night  work,  which  was  the  quickest,  was  now  covered, 
and  the  new  vehicles  would  be  employed  on  days  only.  The  vehicles 
had  been  bought  by  tender,  and  the  order  had  been  divided  amongst 
three  firms,  so  as  to  teeure  quick  delivery  and  to  test  the  different  makes. 
They  could  remove  all  classe  of  house  refuse  more  cheaply  by  electric 
than  by  any  other  means  of  transport  that  they  had  tried.  Last  year's 
cost  of  the  removal  of  bin  refuse  collected  in  the  daytime)  was  8s.  8^1. 
per  ton  bj  horse  labour,  and  8s.  by  electric.  On  the  basis  of  present 
day  wages  and  other  costs,  the  figures  would  be  10s.  and  9s.  79d.  re- 
spectively. If  the  work  done  by  electrics  last  year  had  been  done  by 
the  horses,  it  would  have  cost  £1,800  more.  There  would  be  a  greater 
saving  this  year,  as  the  cost  of  horse-keep  had  gone  iip  considerably. 
They  had  tried  petrol  wagoTis  on  the  work,  and  foimd  that  the  cost 
was  12s.  Id.  per  ton,  while  the  steara  wagons  cost  was  lis.  5'7d.  They 
removed  450  tons  of  refuse  per  week.  The  night  work  done  last  year 
cost  5s.  8r!.  per  ton  by  horse  and  3s.  ll'7d.  by  electric.  On  present  costs, 
those  figures  would  be  increa.sed  to  7s.  11  ■2d.  and  6s.  l'4d.  respectively. 


position  as  distriVmtors  in  their  authorised  areas,  lx?cause  the  question 
has  not  been  settled  whether  the  local  authorities  or  the  divisional 
boards  will  take  over  distribution.  It  may  be  that  the  distribution  in 
an  area  now  held  by  a  company  will  be  continued,  if  the  company 
desire  it,  until,  say,  1932,  but  the  company  will  not  b<-  allowed  to  obtain 
cheap  current  from  the  divisional  board  or  central  authority  and  make  a 
huge  profit  out  of  it,  l)ecause  its  scale  of  charges  will  be  subject  to  the 
approval  of  the  central  authority.  The  idea  in  making  this  concession 
is  to  avoid  the  possibility  of  buying  out,  because  it  is  contended  that 
there  is  no  advantage  in"  pursuing  this  course.  The  proposal  is  *«  let 
the  companies  die  out,  and  as  they  do  so  the  central  authority  will  be 
in  a  position  to  throw  in  a  supply  of  current  from  one  of  the  other  stations 
in  the  area  or  from  a  central  station.  The  central  body  will  exercise 
supreme  control  over  the  questions  of  plant  and  extensions.  The  scheme 
affects  some  50  local  authorities,  including  16  metropolitan  borougl  s. 
and  has  been  drawn  up  by  a  committee  of  the  Conference  of  Local 
Authorities  presided  over  by  Aid.  Duncan  Watson,  of  St.  Marylebonc-, 
with  Mr.  F.  Tait,  of  the  Poplar  Electricity  Works,  as  hon.  secretary. 


Electricity  Supply  Schemes. 

Several  drafts  of  electric  supply  schemes  under  the  Electricity  (Supply) 
Bill  have  been  drawn  up  or  are  in  course  of  preparation.  We  have 
already  published  abstracts  of  schemes  for  the  North  Midlands  and  the 
Hereford  areas,  and  representatives  of  local  authorities  in  North 
Laucashibe  and  South  Westmorland  had  a  preliminary  meeting  at 
Lancaster  last  week  in  order  to  consider  a  proposed  scheme.  Major  G. 
C.  Milnes,  borough  electrical  engineer  at  Lancaster,  pointed  out  that 


Electricity  (Supply)  Bill. 

standing  Committee  B,  of  the  House  of  Commons,  has  continued  the 
consideration  of  this  Bill  during  the  week. 

Clause  14  was  j)assed  without  amendment,  but  to  clause  15,  which 
gives  power  to  District  Boards  to  abstract  water  from  any  river,  stream, 
canal,  &c..  Mr.  Neville  Chamberlain  proi)osed  that  one  of  the  conditions 
should  be  payment  on  the  usual  t<"rms  where  paJ^nent  was  a  portion  of 
the  revenues  of  the  inland  navigation  authorities  concerned. 

Other  amendments  for  the  protection  of  docks  and  harbours  and 
inland  waterways  authorities  were  proposed.  The  Home  Secretary 
submitted  an  amendment  that  where  water  was  abstracted  from  a  canal, 
inland  navigation  dock,  or  harbour,  regulated  by  Act  of  Pariiament. 
or  where  existing  rights  of  riparian  owners  would  be  affected,  the  order 
authorising  the  abstraction  should  be  a  special  order.  This  was  accepted 
and  otheramendments  consequently  dropped.  Some  verbal  alt<-rations 
were  made,  and  an  important  amendment  by  the  Home  Secretary, 
which  i)rovided  that  puqjoses  for  which  the  Board  might  be  authorised 
to  acquire  land  compulsorily  should  include  the  development  of  water 
power  for  generating  of  electricity,  was  accepted.  Clause  15  was  then 
passed,  and  on  Clause  16,  which  deals  with  the  e.xerclse  of  powers  by 
district  boards,  Mr.  Dawes  moved  to  omit  the  words  "  or  through  a 
comijany  established  for  the  puqiose,"  contending  that  the  local  authority 
or  the  district  board  should  do  the  work  themselves. 

Mr.  Shortt  opposed,  but  the  amendment  was  carried  by  12  votes  to  7. 
Mr.  Dawes  proposed  to  leave  out  Sub-section  2  of  Qause  16,  which 
read  •     "  For  the   purposes  aforesaid   a   district  electricity  boanl  may 


many  plants  were  now  operating  individually,  and  it  was  proposed  to       ,rov.  .        ^■,.    ...^   i"-i 

substitute  economical  boundaries  for  the  present  geographical  boundaries      lease  their  undertaking  to  any  such  undertakers  or  company  "P""  suiih 
and  to  give  greater  facilities  for  giving  a  supply  to  the  consumer.     A       terms  and  for  such  jx-riod  as,  subject  to  the  approval  of  the  Electricity 

"         "    '     ' "  Commission,  they  think  fit."  .      ,  ,  ^-         x  .u 

Mr  Shortt  intimated  his  willingness  to  agree  to  the  deletion  of  the 
sub-section,  but  Sir  F.  Hall  hoped  the  subsection  wonld  not  be  interfered 
with.  He  Ijelieved  that  competition  brought  about  the  most  efficient 
and  economical  working.  _ 

The  amendment  to  delete  was  carried  by  17  votes  to  o. 
On  Tuesday  Mr.  G.  Balfour  moved  to  leave  out  of  Clause  2o.  which 
deals  with  the  limitation  of  prices  and  profits,  the  proviso  that  prices 
should  be  such  that  receipts  on  income  account  would  be  sufficient  to 
cover  expenditure  .Jwith  such  a  margin  as  theCommissioners  might  allow. 
Mr  Bridgeman  acce|)ted  the  amendment,  and  remarked  that  it  was 
refreshing  to  see  that  the  Committee  were  now  appreciating  the  advLsa- 
liilitv  of  giving  the  Commissioners  wider  scojie. 

oil  Wednesday  the  CliAiRM.vr^  said  it  was  hoi)ed  to  complete  the 
Ccjmmittee  stage  by  Thursday.  ,    c  ,    ,     , 

On  the  motion  of  Mr.  WADniNCTON,  the  words  "  but  wliere  money  is 
borrowed  for  the  construction  of  works  at  a  time  when  the  cost  of  labour 
or  materials  is  abnorm.illv  high,  regard  shall  l<e  had  to  that  fact  in  fixing 
the  period  for  repayment  "  were  deleted  from  section  (2)  of  Clause  30 

(hi  the  motion  of  Mr.  Shortt,  the  following  words  were  added  at  the 
end  of  Clause  31  :  "A  district  electricitv  boanl  may,  with  the  consent  of 
the  authorised  undertakers,  discharge  the  whole  or  any  part  of  the 
pu  rehase  pric^  pa  va  ble  unde  r  th  is  Act  {otherwise  t  han  by  way  of  annuity) 
l„  any  authorised  undertakers  in  respect  of  any  generating  station  or 
ma  in  transmission  line  vested  in  oracquired  by  the  Boardunder  this  Act. 
oi  of  iny  undertaking,  or  part  of  an  undertaking,  transferred  to  the  Board 
under  this  Act.  by  the  issue  to  the  undertakers  of  such  amount  of  stock 
created  umler  this  section  as  may  be  agreed  uiion  or  determined  m  iiinnner 
hereinaft.r  provided  to  be  the  equivalent  in  value  to  the  wnole  or  |)art  of 
the  purchase  price  in  resiicct  of  which  t'le  stock  is  issued,  and  if  any 
difference  arises  as  to  the  amount  of  stock  «hich  is  so  equivalent  in  value 
it  shall  be  determined  by  the  Itailwav  and  Canal  Commissioners 

Mr  Shortt  proposed'that  in  Clause  30  (line  4  of  section  2)  the  words 
■  their  .'ross  receipts  "  be  omitted,  and  the  wonls  "  the  numlx-r  of  iinits 
of  electricitv  .venerated  bv  or  on  Ik-IuiU  of  those  boards,  authorities  and 
.uukrtaUer;  respcctivelv  "  be  insert*>d.     The  amendment  was  adopt«l. 

Air.  l)AWi-.s  proposed",  and  the  Committee  adopted,  the  addition  of  the 
word-  '-(except  in  the  case  of  the  I/>nd<m  County  Council)  after  the  word 
•■  exereised  -'in  the  last  line  of  section  1  of  Clause  32.  This  reserves  to 
the  L.C.C.  power  to  lend  money  or  give  other  financial  asnstance  to  an 
electricity  boanl  without  the  consent  of  the  .Ministry  of  Hea  th. 

Slight  'alterations  were  then  made  to  Clauses  37  and  39,  and  Clauses  28 
to  :«rw,T,-  iPl.lid  lo  the  Bill. 


irea  would  extend  to  and  include  Kendal  in  the  north  to 
Garstand  in  the  south.  A  committee  was  formed  to  rejjort  as  to  a 
probable  scheme,  representatives  being  suggested  from  the  Corporations 
of  Lancaster.  Morecambe  and  Kendal,  the  Lancaster,  Garstang,  Lunes- 
dale  and  South  Westmorland  Rural  ( 'ouncils,  the  Heysham  and  Camforth 
Urban  Councils,  the  Midland  and  Funiess  Railway  Companies,  and  other 
large  users  in  the  district.  Major  Milnes  was  appointed  secretary  to  the 
committee,  which  will  also  consider  the  possibility  of  utilising  the  large 
plant  at  the  National  Projectile  Factory,  Lancaster. 

Our  contempcrarj'  "Municipal  Journal"  has  published  an  outline 
of  a  projected  scheme  for  the  Greater  London  area,  which  is  the  out- 
come of  a  series  of  conferences  of  local  authorities  owning  electricity 
undertakings.  It  is  proposed  to  link  up  and  work  out  the  economie 
life  of  existing  stations,  then  gradually  to  supplement  the  sujiplies  from 
the  more  powerful  stations,  and,  when  the  time  is  ripe,  to  put  down  a 
l;ig  bulk  supply  station.  The  main  idea  is  to  avoid  over-caiiitalisation 
which  would  result  if  the  buying-out  process  were  adopted,  while  at  the 
same  time  if  a  big  bulk  su])ply  station  were  jiut  down  immediately  it 
might  happen  that  with  the  advance  of  electrical  science  in  the  meantime 
the  new  super-station  would  be  dead  before  it  was  born.  The  area  will 
be  virtually  that  of  the  Metropolitan  Police  area,  with  an  extensi(m 
eastward  on  the  south  side  of  the  Thames  to  the  river  Medway.  The 
reason  for  this  extension  is  that  development  on  a  large  scale  is  taking 
place  in  the  area,  and  it  is  considered  that  the  demand  for  current  can 
be  met  by  a  supjjly  from  the  London  area. 

It  is  proposed  to  create  an  ad  hoc  body  on  the  lines  of  the  Metro- 
politan Water  Board  for  administrative  purposes,  but  the  companies 
will  not  in  all  probability  be  represented  on  the  central  authority  unless 
subsequently  the  Government  Department  concerned  comjiels  their 
inclusion,  because  it  is  contended  that  their  interest  in  the  matter  of 
electricity  supply  is  a  diminishing  one.  The  central  body  will  take  over 
the  purchasing  powers  now  held  by  the  Londiui  County  C(uincil  and  the 
borough  councils,  but  it  will  be  required  to  a])iKunt  divisional  boards. 
London  may  be  divided  either  intr  two  or  four  areas,  one  for  the  north 
and  the  other  foi  the  south  of  the  Thames,  or  two  for  the  north- 
north-east  and  north-west- -and  two  for  the  south — south-east  and 
south-west.  The  divisional  boards  will  be  composed  of  representatives 
of  local  authorities,  authorised  undertakei-s  (indudhig  the  companies), 
and  large  consumers,  such  a.°  railway  companies,  and  they  will  have 
the  practical  supervision  of  electricity  in  their  areaf,  and  will  submit 
their  proposals  for  dealing  with  the  supply  of  electricity  to  the  central 
body.  The  majority  on  the  divisional  boaixls  will  always  be  of  local 
authorities.      It  is  possible  that  the  ec>m]inni's  will  rct.iin  their  present 
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Gommercial  Topics. 


Capital  Issues. 

It  i<  announcnl  tliat  the  Hoanl  of  Trade,  acting  on  IxOialf  of  the 
Treasury,  have  granti<l  a  general  lieenoe  under  liefence  of  tlie  Keahu 
Regulation  :50F  jiermitting  issues  of  capital  for  which  a  licence  from  the 
Treasuri-  is  rcquind  under  that  ivjxulation. 

*  *  *  *  • 

Electrical  Supplies  for  Czecho  Slovakia. 

H.Sr.  representative  at  I'rague  re])orts  that  ele<trie  lam])?.  d\namos 
and  transfonner  jwrts.  electricity  meters,  oils,  shellac,  rubber  and  other 
goods  are  urgently  required  in  Czechoslovakia.  Among  tlie  articles 
for  which  imjx)rt  licences  are  granted  are  electric  lamp  bulbs,  copper, 
magnetite,  rubber  and  vulcanite  goods,  oils,  acids,  &c. 

*  *         *         * 

The  Vickers-Brown  Boveri  Arrangement. 

We  un<ierstnnd  tliat  the  workinL'  arraniiement  recently  made  between 
Messrs.  \'ickers.  Ltd..  &  Bro«-n,  Boveri  &  Co.  (referred  to  in  our  last 
issue)  covers  not  only  British  business  but  also  the  British  colonies  and 
certain  Eun>]X'an  countries.  Messrs.  Vickers  have  acquired  the  sole 
British  and  colonial  rights  in  all  the  i)atents  of  Messrs.  Brown,  Boveri 
&  Company,  Ltd.,  and  the  latter  undertake  to  conduct  no  direct  bu.siness 
in  any  jart  of  the  British  Kmpire.  In  addition  direct  combination  is 
to  take  place  between  the  subsidary  undertakings  of  both  comjjanies 
in  France  and  Italy.  Vickers.  Limited,  have  also  purchased  shares  in 
the  Brown.  Boveri  Company,  to  the  amount  of  £280,000,  for  which  a  sum  of 
£.3.tO,()00  has  been  ])aid.  The  arrangement  will  lessen  the  risk  of  com- 
])etition  by  Continental  firms,  as  there  are  now  only  two  neutral  manu- 
facturers who  are  capable  of  building  large  generating  sets  such  as  those 
require<l  by  Edinburgh  Corporation. 

*         *         *         * 

Imports  Into  Australia. 

It  is  notified  that  a  Proclamation  has  been  issued  prohibiting  the 
importation  into  Australia  of  various  goods  and  manufactured  articles 
without  a  licence.  This  jjrocedure  will  greatly  interfere  with  British 
exports  and  will  militate  against  the  development  of  Imperial  trade 
and  business.  The  jirobibited  articles  include  steel  car  wheels  and 
axles  for  tramways  and  railways,  Munt?.  or  yellow  metal,  German  silver 
and  Britannia  metal  sheets,  bronze  and  gun  metal  bars,  rods  and  ingots, 
antifriction  and  pla.stic  metals,  etc.  ;  brass  and  co))i)er  angles  and  tees. 
bars  and  rods,  pipes  and  tubes  plate  sheet  and  strip,  wire,  phosphor 
copper  bars,  rods  and  ingots,  zinc  and  spelter  bar  and  ingot),  railway 
and  tramway  materials,  including  rails,  fi.sh  plates  and  fish  bolts,  tie 
plates  and  rods  switches,  points,  crossings  and  intei-sections,  etc.  : 
also  accumulators  or  storage  batteries,  cotton  .covered  electric  wire  ;  pig 
iron  ingots,  blooms,  billets,  bar.  rod,  angle,  tool,  high  sjieed  tool  steel 
bars,  rods,  and  ingots,  et   . 

Trade  Catalogues  for  South  Africa. 

H.M.  Senior  Trade  Commissioner  in  South  Africa  (Jlr.  W.  G.  Wickham), 
whose  head<iuarters  are  now  at  .lohannesburg  (P.O.  Box  839),  desires 
to  receive  from  United  Kingdom  manufacturers'  copies  of  post-war 
catalogues  for  filing  in  his  commercial  room.  He  states  that  he  has 
received  a  considerable  number  of  inquiries  recently  for  such  catalogues, 
and  that  American  manufacturers  and  publishers  of  trade  journals  are 
extremely  active  in  sending  their  publications  to  South  Africa.  Mr. 
Wiikham  would  also  be  glad  to  l)e  informed  whether  manufa<-turers 
are  in  a  positicm  to  offer  delivery  within  a  rcasimabic  time,  or  whether 
they  are  entirely  ociupied  with  the  home  and  European  markets. 

A  Model  Homes  Exhibition  is  to  take  place  at  Cape  To\ni  early  next 
year.  A  shortage  of  hou.-^es  is  being  exiK-rienced  in  South  Afri<a  and 
several  housing  schemes  are  under  consideration  in  various  7iarts  of  the 
Union,  so  that  there  should  be  a  good  demand  for  electric  light  fittings, 
cables,  wires,  meters,  domestic  apparatus,  &c.  H.M.  Trade  Com- 
missioner at  Cape  Town  would  be  glad  to  receive  appropriate 
catalogues,  which  he  will  bring  to  the  notice  of  the  Committee  of 
the  Ex  hibition. 

Electrical  Supplies  for  Mauritius. 

HThc  immediate  prosjiect  for  the  eleclrical  industry  in  .Mauritius  is 
decirledly  rosy,  and  mannfacturers  and  exi)ort.'rs  should  watch  develop- 
ment-. The  scheme  for  the  arloption  of  electric  traction  on  all  the 
railways  of  .AIauriths,  which  was  recommended  in  190-J  by  .Major 
G.  McAlpine,  who  was  then  Electrical  Adviser  to  the  (Jovernment. 
has  recently  Ix'en  brought  forward  for  re-examini)tii>n.  A  committee 
has  l)een  a]>jH>inted  to  consifler  the  question,  but  owing  to  the  popular 
feeling  in  favour  of  the  change,  its  r.-conimcndation  is  a  forfgnne  non- 
clusii.n.^'lt  is  computed  that  one  of  the  waterfalls  -that  of  Tamarind 
— will  suffice  to  ])rovidc  th<-  power  n-quir.d  to  sujiply  the  whole  of  the 
islanil  with  electricity  for  lighting,  power  and  traction.  A 1  read v  eleven 
of  the|i:{2  villages  and  toB-ns  of  the  colony  are  lighted  by  electricity,  and 
authority  has  ju.st  been  given  by  the  Ix-gisiative  Council  to  extend  the 
to  seven  other  towns.  I^ifficulty  has  lieen  exfK-rienced  by  the  two  local 
electrical  undertakings  as  well  as  by  the  municipality  of  Port  l>ouis, 
in  getting  supplies  of  electric  cables  and  wires,  lamps  and  metres  from 
England.  Inqtiiries  have,  however,  b-en  made  in  the  United  States 
by  a  newly-established  firm  in  I'ort  Ixiiiis  to  meet  the  demand,  which 
cannot.  ap|Mriitly.  b;.  ni(  t  iiy  I'.ritisli  esporterv 


Electricity  Supply. 

BiVLLYMONEY  Urban  Council  dceiiled  to  light  the  town  with  80  electric 
lamps  at  a  cost  of  .Ws.  per  lamji. 

\Veakd.\lk  Rural  Council  has  instructed  an  electrical  engineer  to 
rei>ort  upon  the  i)rol)able  cost,  of  lighting  the  towni  by  electricity. 

C.\NNO(K  Urban  Council  has  decided  to  engage  an  electrical  engineer 
to  pre])are  a  report  on  an  electric  supply  scheme  for  the  district. 

I.ee(ls  electricity  depirtment  has  1,00(1  fecontl-hand  electricitj-  meters 
for  sale.     Offers  to  the  manager,  Mr.  C.  Nelson  Hefford. 

The  question  of  adopting  an  electric  lighting  scheme  for  Pokt.idown 
has  been  referred  to  the  Streetand  Footijaths  Committee  forconsideration 
and  report. 

The  salary  of  the  Tynemouth  borough  electrical  engineer,  Mr.  Chas. 
Turnbull.  has  been  increa.sed  to  £620,  rising  by  annual  increments  to 
£720  j)er  annum. 

Hri.L  Licensing  Committee  insist  that  every  hall  holding  a  music 
licence  and  lit  by  electricity  must  have  a  secondary  .system  of  ligliting 
before  next  Sessions. 

An  inquiry  was  held  at  Alder.shot  last  week  into  the  application  of 
the  Urban  Comicil  for  sanction  to  borrtw  £12,750  for  extensions  of  the 
generating  plant  and  sujiply  mains. 

An  inquiry  was  held  on  Tuesday  into  the  application  of  Hastings 
Corporation  for  sanction  to  borrow  £14,219  for  extensions  of  electric 
generating  plant,  mains  and  sen'ices. 

Ashton-vnder-Lyxe  Electricity  Committee  recommend  the  Council 
to  apjily  to  the  Ministry  of  Health  for  sanction  to  borrow  £6,000  and 
£3,000  for  the  provision  of  additional  mains  and  transformers. 

Stoke-on-Trent  Corporation  has  ajjplied  for  sanction  to  borrow 
£20.000  for  prosjjective  expenditure  ujwn  mains  and  services.  Sanction 
has  recently  been  received  to  loans  of  £9,606  and  £3,768. 

W0RK.SOP  Urban  Council  has  increased  the  wages  of  mechanics  em- 
ployed at  the  electricity  woiks  from  £3  to  £4  5s.,  and  of  labourers  from 
£2  2s.  to  £2  10s.,  per  week.  An  assistant  electrical  engineer  is  to  be 
appointed  at  £150  per  annum. 

Torquay  Corporation  has  authorised  the  Electric  Light  Committee 
to  make  the  necessary  investigation  for  a  site  for  a  new  electric  generating 
station,  if  possible,  in  connection  with  the  Government  scheme.  The 
present  station  is  badly  located  and  it  is  impossible  to  make  extensions. 

The  Electricity  Committee  of  Hackney  (London)  Borough  Council 
has  appealed  to  consumers  to  economise  in  the  use  of  electric  current 
for  lighting,  as  the  scheme  for  the  extensions  of  the  plant  and  mains 
has  been  delayed  by  the  industrial  situation. 

The  TVAM  Electric  LightingCompany  recently  undertook  to  erect  an 
electric  supply  station,  but  owing  to  strikes  the  directors  were  imable 
to  get  the  necessary  material  in  time,  and  steps  have  been  taken  to 
continue  gas  lighting. 

The  accounts  of  Bolton'  electric  su|)ply  department  for  the  year 
ended  March  31  show  revenue  £138.671  ('com],;ir,il  with  £109,230  in 
previous  year),  leaving  gross  jjrofit  £47,048  (£47,292).  Interest, 
income  tax  and  repavment  of  loans  required  £39,81)6  (£36,386),  leaving 
a  surplus  of  £10,558  (£11,013)  or  £4,432  (£3,375)  after  providing  for 
allowances  to  employees  on  H.M.  service,  depreciation,  contributions 
to  cajjital  ex])enditure,  etc.  Total  cost  per  Ilelvin  sold,  including  capital 
charges  was  l-a41d.  r0-898d.).  Units  generated  were  29,030,900 
(28,025,429),  and   sold  '23,715,040(3,186,516). 

In  the  course  of  the  recent  inquiry  at  St.  Helens  into  the  application 
of  the  Cor])oration  for  sanction  to  borrow  £57,100  for  extensions  of  the 
electricity  works,  the  Borough  electrical  engineer  (Mr.  1$.  T.  Hawkins) 
stated  that  with  all  the  present  machinery  running  they  were  able  to 
su])ply  the  full  demands,  but  there  was  no  spare  plant.  They  defired 
to  put  in  sulHcient  plant  to  siip|)ly  all  the  industries  in  the  borough. 
^Manufacturers  were  desirous  of  obtaining  larger  .sui)plies  of  jiowcr,  and 
they  anticii)ated  large  demands  for  the  out. districts,  but  before  they  could 
proi)erly  supi)ly  these  they  would  have  to  wait  until  their  <li.strict  was 
linked  u])  with  the  Liverpool  or  Mersey  generating  stations  that  were  to 
be  erected  under  the  national  .scheme. 

It  was  announceil  at  the  last  meeting  of  Belfast  Corporation  that 
the  demands  for  electrical  energy  by  -Messrs.  Harland  &  Wolff  and 
Mes.srs.  Workman.  Clark  &  Comj)any  hail  risen  to  such  an  extent  that 
in  the  near  future  the  i)ro])ortion  taken  by  them  would  be  the  whole 
amount  of  electricity  that  the  new  machinery  at  the  harbour  station 
could  produce.  A  new  station  would  have  to  be  erected  at  East  Bridge 
Street  to  keej)  pace  with  the  existing  demand.  The  demands  made  by 
manufacturers  wouUI  have  to  be  nu>t,  and  it  would  be  impossible  to  meet 
them  for  morj  than  a  year  after  the  start  of  the  present  station. 

In  th<>  course  of  the  inquiry  which  was  held  at  Bath  last  week  into 
the  ai)i)licalion  of  the  Corporation  for  sanction  to  borrow  £3(t,400  for 
additional  generating  pljnt,  etc.  (including  a  1,.500  kw.  turbo-gv'nerator) 
the  Chairman  of  the  Electricity  Committee,  Sir  Harry  Hatt.  stated 
that  they  had  no  stand-by  plant,  and  that  they  had  nothing  ready  to 
meet  the  annual  increases  in  the  maximum  demand.  They  had  con- 
sider.'d  all  possible  alternatives,  including  a  supply  from  Bristol,  but 
the  best  terms  offered  by  Bristol  would  have  resulted  in  the  current 
costing  the  Bath  Electricity  Department  rather  more  than  Id.  per  unit 
above  the  figure  at  which  they  could  generate  their  own  under  the 
system  which  they  were  suggesting.  Thi'  jirice  offered  was  slightly  more 
than  the  cost  of  generation  at  Hath.  Considerable  delay  would  have 
also  r.'Kulted  because  of  the  dItlicuUy  of  getting  cable  and  the  fact  that 
the  (li<tanee  li-tween  the  two  tiwns  was  12  miles. 
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£lectric  Traction. 

York  Corporation  has  requested  the  City  Engineer  to  report  on 
suggested  new  routes  to  complete  the  city  tramways  system.  The  total 
cost  of  the  four  extensions  is  estimated  at  £143,517. 

The  Board  of  Trade  has  extended  the  period  for  the  completion  of 
the  tramways  authorised  by  the  Dewsbury  Corporation  Act,  1915,  by 
one  year  from  July  29.  1 920. 

Whitefield  Urban  Council  has  decided  to  invite  the  Tramways 
Departments  of  the  Salford  and  Bury  Corporations  to  inaugurate  a 
through  service  of  tramcars  between  Manchester  and  Bury. 

In  order  to  be  able  to  give  a  better  tramcar  service  on  the  Auerdeex 
sea  beach  route  next  summer,  the  Tramways  Committee  recommended 
'that  a  new  power  cable  be  laid  between  Union-street  and  the  beach. 

SouTHPORT  Council  has  decided  to  discontinue  the  inner  circle  of 
trams.  The  costs  per  car-mile  are  Is.  6d.  against  9d.  or  lOd.  before  the 
-waJ.     Last  year  the  running  of  the  section  resulted  in  a  loss  of  £5.812. 

The  Portsmouth  tramways  accounts  for  the  year  ended  March  31 
show  revenue  £177,047  (compared  with  £1.53.086  in  previous  year),  and 
working  and  general  cxiK-n.ses  £109,439  (£80.289).  Interest  and  repay- 
ment of  loans  required  £.39,860  (£39,860)  and  income  tax  £9.450  (£7,016). 
leaving  a  surplus  of  £21,010  (£27.269). 

The  system  of  railless  trolley  tramcars  between  Middlesbrough, 
North  Ormsby,  South  Bank  and  Grangemouth  was  inaugurated  on 
Saturday  last.  The  line,  which  runs  through  districts  of  iron  and  steel 
works  and  to  the  Cleveland  ironstone  mines,  was  opened  by  Councillor  W. 
G.  Grace,  chairman  of  the  Joint  Board  of  Management  of  the  under- 
taking. 

The  accounts  of  Maidstone  Corporation  light  railways  fund  for  tlji- 
year  ended  March  31  .show  revenue  £15.412  (cuniimred  with  £13,476  in 
previous  year),  and  working  expenses  £1(1. 1 31  (£S,5(;i)).  After  providing 
for  capital  charges,  the  net  profit  was  £692  (£2ti!l).  Traffic  revenue  for 
car  mile  was  15.503d.  (11.778)  and  working  costs  were  10.567d.  (7.813d.) 
Passengers  carried  were  3,162,535  (2.897,801),  and  ear  miles  run  229,864 
(263,215). 

The  Hastings  and  District  Electric  Tramways  Company  proposes  to 
apply  for  power  to  use  the  overhead  trolley  .svstem  of  traction  on  the 
Hasting's  Front.  The  com])any  recently  applied  to  the  Ministry  of 
Transport  and  obtained  an  order  for  increasing  the  fares  by  which  two- 
pence should  be  charged  for  any  distance  exceeding  half-a-mile,  as  from 
Nov.  10.  The  Council  now  threat^en  to  apply,  in  the  event  of  the  im- 
position of  increased  fares,  f(  r  an  injimction. 

The  accounts  of  the  East  Ham  tramways  department  for  the  year 
ended  March  31  show,  receipts  £84,848  (compared  with  £71,237  in  pre- 
vious vear),  and  working  expenses  £85,691  (£63,916).  Interest  required 
£4,652''(£4,817)  and  sinking  fimd  and  repayment  of  loans  £5,679  (£5,880). 
the  net  result  being  a  deficit  of  £11,174  (£3,376).  Revenue  per  car  mile 
was  14.76d.  (11.85tl.)  per  car  mile,  and  working  costs  were  14.91d. 
(10.63d.).  Passengers  carried  were  17,068,833  (16,744.998)  and  car  miles 
run  1,379.511  (1,442,436). 

The  accounts  of  the  Ilfokd  tramways  department  for  the  year  ended 
March  31  show  revenue  £54,353  (compared  with  £41,062  in  previous  year), 
and  working  expenses  £33,079  (£31,097),  leaving  gross  profit  £15,272 
(£10,864).  Instalments  of  principal  repaid  and  interest  required  £9,036 
<£9,035),  and  the  surplus.  £li.793  (£2,386)  has  been  placed  to  reserve  and 
depreciation  account.  Revenue  per  car-mile  was  16-14d.  (12-2d.),  and 
working  expenses,  including  power  were  ll-62d.  (9-03d.).  Passengers 
carried  were  10,049,740  (9,281,273)  and  car-miles  run  751.616  (765,099). 

A  deputation  from  the  London  County  Council  has  waited  upon  the 
Ministry  of  Transport  in  (-onnection  with  the  important  scheme  of  Tram- 
way Extensions  which  t  he  Council  is  promoting.  Already  some  of  the 
Borough  Councils,  as  well  as  the  City  Corporation,  have  disclosed  their 
hostility  to  the  proposed  new  tramways,  and  will  no  doubt  exercise  their 
existing  right  of  veto.  It  is,  however,  suggested  by  the  London  County 
Council  that  the  Ministry  sliould  erect  some  independent  authority  for 
the  purpose  of  lonsiilering  tramway  schemes  for  London  as  a  whole. 

At  the  meeting  of  the  London  County  Council  on  Tuesday,  the 
chairman  of  the  Highways  Committee  stated  that  the  experience  gained 
in  connection  with  the  issue  of  tramway  seastm  tickets  to  certain  officials 
did  not  incline  them  to  favour  the  Lssue  of  such  tickets  to  the  public. 

The  total  revenue  of  the  Manchester  tramways  undertaking  for  the 
half-year  ended  Sejit.  30  was  £806,499  (20-307d.  jier  car-mile)  and  the 
expenditure  £682,171  (17-177d.),  leaving  a  sur])lus  (<-xcIu(Hiil'  provision 
ior  renewals)  of  £124,328,  comiiared  with  £127.941  for  tli,'  cuiivsiionding 
period  of  last  vear.  The  car-miles  run  were  9.53 1,447  (9.IUi(i.929),  and 
the  passengers"  carried  141.884,761  (128,448.547). 

The  estimates  for  the  financial  year  ending  March,  1920,  show  an 
anticipated  surplus  (excluding  renewals)  of  £201.890.  Of  this  sum  it 
was  propo.sed  to  transfer  £111,890  to  the  city  fund  in  aid  of  rates  and  to 
place  £90,000  to  renewals  account.  During  the  next  half-year  the  cost 
of  the  additional  war  bonus  granted  to  the  employees  under  the  recent 
award  of  the  Court  of  Arbitration  (abo\it  £20,0110)  will  have  to  be  met, 
and  it  is  doubtful  whether  the  estimated  suri>lus  for  the  year  will  be 
realised.  The  renewals  fund  at  the  end  of  March  was  £446,479.  For 
the  half-year  ended  Se])tcraber  the  expcndit\ire  on  renewals  was  £71,543, 
and  probably  double  that  sum  will  be  cxjxiuled  in  respect  of  the  whole 
year.  The  revenue  of  iwrcels  department  for  the  i)ast  half-year  was 
X12,517  and  the  expenditure  £11,747,  leaving  a  surplus  of  £770. 


Imperial   and  Foreign  Notes. 

Narrabri  (X.S.W.)  Council  propose  to  borrow  £7,50<J  for  an  electric 
lighting  plant. 

The  steam  trams  at  Newcastle  (N.S.VV.)  are  to  be  displaced  by 
electric  cars. 

TowNsviL'^E  (Queensland)  Municipality  is  seeking  authority  to  intro- 
ilectric  sup'Jy,  and  an  engineer  is  to  be  engaged  tr)  draw  up  ascheme. 

A  proposal  to  instal  an  electric  generating  jJant  for  the  town,  at  a  cost 
of  about  £12,000  is  under  consideration  by  the  Glen  Innes  (N.S.W.) 
Council. 

The  "  Industrial  Australian  and  Mining  Standard  "  states  that 
Maryborough  (Queensland),  is  to  possess  electric  supply  works,  and 
£25,000  is  to  be  borrowed. 

Forbes  (N.S.W.)  ratepayers  are  urging  the  Municipal  Council  to 
light  the  town  electrically.  An  obstacle  in  the  way  is  the  fact  that  the 
council  operates  the  local  gas  works. 

There  is  also  a  demand  for  electricity  as  an  illuminant  in  Freelikc 
(South  Australia),  where  the  towns-people  have  asked  the  Council  to 
employ  an  engineer  to  prepare  a  .scheme. 

A  recently  issued  Customs  Circular  states  that  the  import  duties, 
under  the  Australian  Commonwealth  Tariff,  upon  temperature 
measuring  instruments  consisting  of  glass  thermometers  filled  with 
mercury  or  other  liquid  are  20  per  cent,  under  the  preferential  and  25 
])er  cent,  under  the  general  tariff,  but  other  temperature  measuring 
instruments,  both  direct  and  recording,  including  electrical  resistance 
thermometers  and  pyrometers,  platinum  type  ;  thermo-couple  thermo- 
meters and  pyrometers;  calorimeters  pyrometers;  radiation  pyro- 
meters ;   and  optical  pyrometers  are  duty  free. 

It  is  reported  that  Chile  will  shortly  sign  a  contract  authorising  the 
Western  Union  Telegraph  Company  to  lay  a  submarine  cable  between 
Africa  and  Panama. 

A  new  submarine  telephone  cable  has  been  laid  between  the  German 
and  Swedish  coasts,  which  will  give  communication  between  Berlin 
and  Hamburg  and  Stockholm. 

Owing  to  the  difficulty  in  iiroeuring  coal,  several  French  electric  supply 
undertaking  have  had  to  limit  or  to  suspend  their  supplies  for  lighting 
and  power,  and  the  Western  Electric  Company  of  Paris  has  been|obliged 
to  suspend  its  supply  of  electricity  to  about  3,500  factories. 

According  to  a  recent  decision,  the  duty  upon  parts  for  electric  counter- 
weight lamps  (consisting  of  a  flat  porcelain  piece  with  brassed  iron  clamp 
and  axle,  with  a  porcelain  pulley,  and  an  oviform  porcelain  coimterweight 
with  iron  fitting  to  carry  a  porcelain  jmlley)  Imported  into  Denmark 
is  32  ore  per  kilog  (17.s.  7d.  per  cwt.). 

Miscellaneous. 

In  consequence  of  an  order  made  by  the  .Minister  of  Labour  on  Oct.  29. 
the  Trade  Board  Acts  1909  and  1918"now  apply  to  the  manufacture  from 
metals  by  stamping  or  cold  pressing  of  fittings  for  gas  or  electric  light. 

The  Court  of  Arbitration  has  awarded  an  advance  of  5s.  per  week 
in  the  wages  of  employees  in  the  Engineering  and  Shepbuilding 
trades,  and  also  to  railway  shopmen,  heating  and  domestic  engineers 
and  explosive  trade  workers. 

The  Roads  and  Transport  Congress  .and  Exhibition  (1919)  will 
b?  held  at  the  Royal  Agricultural  Hall,  Islington,  London,  N.l,  from 
No.  20  to  27  inclusive.  A  number  of  Papers  on  road  construction  and 
maintenance,  motor  transport,  &c..  will  be  read  and  discussed. 

The  arrangements  made  last  month  for  inter-communication  by 
Wireless  Telegraphy  Between  Ships  in  ports  of  the  United  Kingdom 
have  been  withdrawn,  and  the  previous  regulations  under  which  the 
use  of  wireless  telegraphv  by  ships  in  harbour  is  prohibited,  except  with 
the  written  permission  of  tlie  Post  master-General,  are  again  in  force. 

At  the  Enfield  Police  Court  on  Monday  a  youth  of  18  was  sentenced 
to  two  months'  hard  labour  for  the  larceny  of  electrical  fittings  from 
the  Kdison  Swan  Electric  Company.  It  was  stated  that  for  three  days 
in  siuc.ssiun  the  lad,  who  had  only  been  employed  for  a  short  time  by 
(lie  company,  stole  all  sorts  of  articles. 

It  is  announced  that  from  .Jan.  1  next  the  new  inland  I'rf.ssTei.koram 
rates,  which  were  sanctioned  in  1916  and  postiwned  until  coniUtions 
became  more  normal,  will  be  put  into  force.  The  present  charges  are  Is. 
for  every  75  words  between  9  a.m.  and  0  ]).m..  and  Is.  for  every  100  words 
between"  (i  a.m.  and  9  a.m..  with  2d.  extra  jier  75  or  100  woi-ds  for  eai-h 
additional  address.  The  new  rates  reduce  the  number  of  words  af  a  dav 
telegram  to  60  and  of  a  night  telegram  to  80,  and  increase  the  additional 
address  charges  to  3d.  in  either  case. 

The  Royal  Naval  Division  Signal  Company  Reunion  Dinner- 
which  was  held  on  the  5th  inst.  at  the  Holborn  Restaurant  (London)  was 
very  successful,  and  it  is  hojied  to  make  the  event  an  annual  one.  Mr. 
A.  "('.  Branch  presided  over  a  good  irathering.  including  Jfessrs.  H.  A. 
Edgar,  G.  Allinglmm.  R.  C.  Martin,  T.  H.  Solonu.n.  H.  S.  Housden. 
E.  Barlow.  C.  S.  WiUiams,  S.  H.  Freeman.  G.  F.  Boxall.  E.  J.  New,  B.  H. 
Leeson,  C.  F.  Jlonks.  R.  D.  Binnie.  D.  S.  WaUis.  A.  G.  Hilling.  &c.,  E.  A. 
Gordon  (hon.  secretary),  &c.  The  dinner  was  followed  by  a  discussion 
and  a  musical  programme. 

The  report  of  the  Nitrogen  Prodv  cts  Committee  will  be  published 
shortly,  and  will  no  doubt  give  interesting  information  as  to  the  future 
develo'pment  of  the  fixation  of  atnuisphcric  nitrogen  in  this  country. 
During  the  war  the  Jlinistrv  of  Jlunitions  commenced  the  erection  of  a 
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factorj-  at  Billingham-on-Tees  ;  but  as  it  was  not  completed  at  the  date 
of  the  armistice  work  was  suspended  pending  further  consideration  of  t  ho 
scheme.  The  Government  has  now  decided  tliat  further  developnunt 
should  be  left  to  private  pntei-])rise,  and  the  Minister  of  .Munitions  is 
prepared  to  consider  offers  for  the  partly  constructed  factory.  We  lioi;e 
to  give  a  full  account  of  the  work  and  the  conclusions arrivi  d  at  by  tU" 
Committee  in  an  early  issue. 

The  President  of  the  Board  of  Trade,  the  Parliamentary  Secretarj-, 
Permanent  Secretaries  and  the  staffs  of  the  following  departments  are 
now  installed  in  their  new  offices  in  Great  George-street.  S.W.  (jirovisional 
telephone  numbers,  Victoria  98(X)  and  9160)  :  Commercial  Relations  and 
Treaties  ;  Industriesand  Manufactures  ;  Power, TransportandKconomic 
Marine  ;  Secretariat  of  the  Board  of  Trade  Council ;  Board  of  Trade 
"  Journal "  and  e.stablishment.  The  Public  Utilities  and  Harbour 
Department,  the  Legal  Department  and  Librarj'  are  still  at  7,  Whitehall- 
gardens,  but  it  is  hoped  to  remove  them  to  the  new  offices  in  the  course 
of  the  next  week  or  so. 

The  headquarters  of  the  Statistical  Department,  the  Controller  of 
Trading  Accounts,  the  Capital  Issue  Committee  and  the  War  Insurance 
Accounts  Branch  will  remain  at  Gwj'dyr  House.  AMiitehall,  S.W.I  ;  the 
Finance  Department  will  remain  at  Whitehall  Gardens,  S.W.I  ;  and  the 
Bankruptcy  Department  will  remain  in  Horse  Guards-avenue,  S.W.I 
(telephone  number,  Victoria  3840). 

The  West  Midlands  Branch  of  the  Electricity  Supply  Commercial 
AssocuTlos  held  a  social  evening  on  Saturday  the  8th  inst.  at  Rodway's 
Restaurant.  Birmingham.  Over  80  members  and  their  friends  were 
present.  The  first  portion  of  the  evening  was  devoted  to  progressive 
whist,  at  the  conclusion  of  which  light  refreshments  were  served.  During 
the  refreshment  interval  the  prizes  were  distributed  by  Mrs.  Newbold, 
of  Coventrv'.  The  third  part  of  the  evening's  proceedings  was  given  up 
to  an  excellent  concert,  which  was  presided  over  by  Mr.  D.  Mills,  the 
chairman  of  the  branch.  The  general  arrangements  were  carried  out 
by  Mr.  S.  H.  Evans,  the  energetic  secretary  of  the  West  Midlands  Branch, 
and  it  is  propo.sed  to  hold  meetings  of  a  similar  character  at  intervals 
during  the  coming  winter  months. 

Imports. — The  following  are  official  values  of  electrical  machmery, 
material  and  apparatus  imported  into  this  country  (a)  during  September, 
1919,  and  (6)  the  aggregate  figures  from  Jan.  1  to  Sept.  30,  -ivith  in- 
crease or  decrease  compared  with  corresponding  periods  of  1918  : — 

Electrical  machinery,  (a)  £66,635  (increase  £26,750),  (h)  £493,234  (de- 
crease £40,813)  ;  including  generators  and  motors  other  than  for 
aeroplanes,  motor  cars  and  cycles,  (a)  £42,236  (increase  £22,864),  (6) 
£187,086  (increase  £59.651)  ;  and  electrical  machinery  unenumerated, 
(a)  £24,399  (increase  £2,886),  (i)  £306,148  (decrease  £100,464)  ;  tele- 
graph and  telephone  cables  other  than  submarine,  (a)  £1,527  (increase 
£51),  (6)  £9,992  (increase  £6,580)  ;  telegraph  and  telephone  apparatus, 
(a)  £33,150  (increase  £27,821),  (6)  £213,128  (increase  £173,522)  ;  other 
electrical  wires  and  cables,  rubber  insulated,  (a)  £70  (increase  £70), 
(6)  £4,495  (increase  £3,838);  with  other  insulations,  (a)  £1,569  (de- 
crease £1,029),  (t>)  £12,411  (increase  £9,053);  carbons,  (a)  £5,802  (in- 
crease £5,617),  (fc)  £24,966  (decrease  £2.251);  glow  lamps,  (a)  £112 
(decrease  £29,048),  (b)  £213,622  (increase  £103,575)  ;  arc  lamps  and 
electric  searchlights,  (a)  nil,  (b)  £31  (increase  £31)  ;  parts  of  arc  lamps 
and  searchlights  (other  than  carbons),  (a)  £5,017  (decrease  £8,503),  (h) 
£58,014  (decrease  £18,557)  ;  primary  and  secondary  batteries,  (o)  £4,322 
(decrease  £492),  (6)  £34.608  (decrease  £79,2.50)  ;  meters  and  measuring 
instruments,  («)  £3,650  (increase  £1.937),  (b)  £29,.549  (increase  £10,348)  ; 
switchboards,  U>)  nil  (decrease  £142),  (6)  £1,142  (decrease  £1,131) ;  elec- 
trical goods  and  apparatus  unenumerated,  (a)  £37,902  (increase  £14,551), 
(6)  £;i30,009  (decrease  £55,703).  Total  of  electrical  goods  and  apparatus 
other  than  machinery  and  uninsulated  wire,  (a)  £93,121  (increase 
£9,773),  (6)  £931,967  (increase  £200,055). 

Exports. — The  exports  of  electrical  machinery,  material,  &c.,  a) 
daring  September,  1919,  and  (6)  from  Jan.  1  to  Sej)!.  30,  with  increase  or 
decrease  compared  with  corresponding  periods  of  1918,  were  as  follows  : 
Electrical  machinery,  («)  £178,071  (increase  £87,713),  (/<)  £1,197,95<) 
(increase  £407,436)  ;  including  railway  and  tramway  motors,  (a)  £5,789 
(increase  £2,319),  (i)  £61,788  (increase  £32,257)  ;  other  generators  and 
motors  except  for  aeroplam-s,  motor  cars  and  cycles,  (o)  £1 15,797  (increase 
£52,570),  (6)  £692,146  (increase  £210,236);  and  electrical  machinery 
unenumerated,  {a)  £.j6,4H5  (increase  £33,424),  (4)  £444,022  (increase 
£164,943)  ;  telegraph  and  telephone  cables,  submarine,  (u)  £24,380  (de- 
crease £20,834),  (<-)  £447,691  (increase  £2,721);  other  than  submarine, 
(o)  £64,790  (increase  £24,224),  (6)  £326,273  (increase  £90,619)  ;  telegraph 
and  telephone  apparatus,  (a)  £.35,049  (increase  £22,068),  (fc)  £279,400  (in- 
crease £1.36,759) ;  other  electrical  wires  and  cables,  rubber  insulated,  (ri) 
£74,207  (increase  £65,384),  (6)  £.553,661  (increase  £498,548)  ;  witli  other 
insulation,  (a)  £108,960  (increase  £88,565),  (b)  £678,954  (increase 
£598,973);  carbons,  («)  £719  (decrea.sc  £1,267),  (fc)  £6,845  (increase 
£473)  ;  glow  lamps,  (a)  £14,283  (increase  £10,188),  (/>)  £112,017  (increase 
£51,149)  ;  arc  lamps  and  sian-hligbts,  (a)  nil  (d(<:ria»e  £293),  (6)  £6,924 
(decrease  £9,342) ;  parts  of  arc  lamjis  and  searchlights  (other  than 
carbons,  ((a)  £22  (decrease  £369),  (6)  £7,830  (decrease  £5,887) ;  j)rimary 
and  secondary  batteries,  (a)  £16,985  (increase  £8,579),  (b)  £325,615  (in- 
crease £237,330) ;  meters  and  measuring  instruments,  (n)  £29,358  (in- 
crease £15,897),  (6)  £177.914  (increase  £«5,607)  ;  transformers,  («) 
£14,202  (increase  £7,802),  (6)  £58,566  (increase  £31,162)  ;  switchboards, 
(a)  £6,116  (increa.se  £4,627),  (6)  £37,875  (increase  £14,390);  electrical 
goods  and  apparatus  unenumerated,  («)  £«3,7I5  (increase  £60,135),  (6) 
£841,039  (increase  £535,513).  Total  of  electrical  goods  and  apparatus, 
other  than  machinery  and  uninsulated  wire,  («)  £474,786  (increase 
£284,706),  (6)  £3,860,604  (increase  £2,268,015). 


Tenders  Invited  and  Accepted. 

Di'BLi-N  Electricity  Supply  Committee  require  tenders  by  Nov.  26 
for  supply  of  20,000  yellow  flame  arc  lamp  carbons  (7 '5  mm.  X  25 J  in.). 

The  directors  of  the  Sligo,  Leitrim  &  Northern  Counties  Railway, 
Company  invite  temlers  (by  Dec.  1)  for  Stores,  including  Electric  Tele- 
graph Materials.     Tenders  to  the  Secretary,  Enniskillin. 

Dundee  Corporation  require  tenders  by  Nov.  20  for  the  supply  and 
erection  of  steel  work  at  Carolina  Port  generating  station.  Forms  of 
tender,  &c.,  from  the  General  Manager  of  the  Electricity  Department. 

The  Cheshire  Lines  Committee  require  tenders  by  10  a.m.  Nov.  26 
for  one  year's  supply  of  stores,  including  telegraph  materials,  carbons, 
oils,  &c.     Specifications  from  the  Stores  Superintendent,  Warrington. 

Croydon  Corporation  invite  tenders  for  the  supply  and  erection  of  an 
electric  motor  and  pump  at  the  sewage  disposal  works.  South  Norwood 
Farm.  Si)ecifications  from  the  Borough  Engineer's  Office,  and  tenders 
to  the  Town  Clerk,  Town  Hall,  Croydon,  by  11  a.m.  Nov.  17. 

Manchester  Rivers  Committee  want  tenders  by  10  a.m.  Dec.  1  for 
the  supply  and  erection  of  three  30  H.p.  three-phase  induction  motors, 
with  rheostat*,  &c.  Specifications  from  the  Seeretarj',  Rivers  Depart- 
ment, Tovm  Hall,  Manchester. 

The  directors  of  the  Great  North  of  Scotland  Railway  Company 
require  tenders  by  10  a  .m.  Nov.  27  for  six  or  12  months'  supplj'  of  various 
stores  and  materials,  including  telegraph  material,ironmongery,&c.  Forma 
of  tender  from  the  Stores  Superintendent,  80,  Guild-street.  Aberdeen. 

The  Guardians  of  the  parish  of  St.  Pajjcras  invite  tenders  for  the 
supply  and  erection  of  an  electricallv-driven  lift  at  their  south  infirmary, 
Pancfas-road,  N.W.  Tenders  to  the  clerk,  Mr.  J.  E.  P.  Hall,  Town  Hall, 
St.  Pancras-road,  London.  N.W.l. 

Walthamstow  Urban  Council  invite  tenders  for  the  supply  and 
delivery  of  c.i.  circulating  water  pipes,  e.h.t.  and  c.t.  cables  and  an 
engine-room  crane.  Specifications  from  tlie  electrical  engineer  (Mr. 
G.  R.  Spurr),  and  tenders  to  the  Clerk  by  5  p.m.  Nov.  26. 

Southampton  Corporation  invite  tenders  for  the  supply  and  erection 
of  heating  ajiparatus  at  its  motor  omnibus  garage  at  Shirley  Depot. 
Specifications  from  the  General  Manage i'  and  Engineer  of  the  Tramways 
Department,  161,  Above  Bar-street,  tenders  to  Town  Clerk  by  Nov.  22. 
SIeeton  and  Morden  Urban  Council  invite  tenders  for  the  supply 
of  two  2-ton  electrically-driven  dust  vans  and  the  installation  of  a  motor- 
generator  at  their  dejiot.  Forms  of  tenders,  ■^•c,  from  the  engineer  and 
surveyor,  Mr.  G.  Jerram.  A.M.I.C.E.,  and  tenders  to  the  clerk  of  the 
C^ouncil  (Mr.  C.  J.  Mountifield),  Council  OIKces,  Kingston-road,  Merton, 
S.W.19,  by  noon  Nov.  28. 

Tynemouth  Corporation  invite  tenders  for  the  supply  of  some  three- 
core  insulated  lead-covered  cable  for  6,600  volts,  four  pair  paper- 
insulated  lead-covered  telephone  cable  and  three-core  cable  carrying 
conductors  for  Mer?.-Price  protective  gear.  Specifications,  &c.,  from  the 
borough  electrical  engineer,  Mr.  C.  Turnbull,  and  tenders  to  the  town 
clerk,  Mr.  Stanley  Wilson,  by  Dec.  1. 

Hammersmith  (London)  Borough  Council  invite  tenders  for  the  supply 
of  static  transformers,  e.h.t.  and  l.t.  cable,  h.t.  oil-break  switches, 
black  and  galvanised  corrugated  iron  sheets,  and  steam  piping.  Forms 
of  tender  from  the  borough  electrical  engineer,  Mr.  G.  G.  Bell,  85,  Fulham 
Palace-road,  W.6.  Tenders  by  4  p.m.  Nov.  20  to  the  town  clerk,  Mr. 
Leslie  Gordon,  Town  Hall,  Hammersmith,  W. 

Manchester  Electricity  Committee  invite  tenders  for  the  supj)ly, 
delivery  and  erection  at  their  Barton  Power  station  of  two  25,000  kw. 
and  two  1,000  kw.  three-phase  turbo-alternators,  with  condensing 
plants;  four  1,000  lb.  water-tube  boilers  for  aworking  pressureof  3751b. 
with  steam  economisers,  air  heaters,  induced  and  forced  draught  plants, 
chiumeys,  fines,  coal  chutes  and  ash  ho])pers,  pipe  work  and  valves ; 
coal  and  coke  handling  and  conveying  plants  and  waggon  tippers. 
Si)ecifications  and  forms  of  tender  from  the  Secretary  of  the  Electricity 
Department,  Mr.  F.  E.  Hughes,  and  further  particulars  and  information 
can  be  obtained  from  the  Chief  Engineer  and  Manager,  Mr.  S.  L.  Pearce, 
Dickinson-street,  Manchester.  Tenders,  addressed  to  the  Chairman 
of  the  Electricity  Committee,  must  be  delivered  at  theTovm  Hall  by 
noon  of  Dec.  24. 


Croydon  Corporation  has  ]ilaced  orders  with  Messrs.  Bruce  Peebles  & 
Company  for  the  supply  of  a  500-kw.  inverted  rotary  converter  at 
£3,491  and  a  1,000-kw.  converter  at  £5,925. 

Belfast  Corporation  has  placed  an  order  with  the  Metropolitan 
Vickers  Electrical  Company  for  the  supply  and  erection  of  two  additional 
h.t.  feeder  panels  at  East  Bridge  Street  station  at  £1,912. 

Educational. 

The  Institution  of  Engimcrs  and  Shipbuilders  in  Scotland  have 
decided  to  mark  the  Watt  centenaiy  by  founding  two  additional  chairs 
in  engineering  at  Glasgow  University  to  be  named  after  .lames  Watt. 

A  chair  of  physical  chemistry  has  been  established  at  the  Bristol 
University  by  the  generosity  of  Lord  Ijcverhulme.  Capt.  J.  W.  McBain, 
lecturer  in  physical  chemistry  in  the  University,  has  been  appointed  to 
the  chair. 

The  Manchester  and  District  Armaments  Output  Committee  has 
decided  to  devote  its  surplus  assets  (£1(),000)  to  the  foundation  of 
Scholarships  for  boys  who  show  jiromise  of  development  in  the 
Engineerino  Industry.  The  sum  will  bo  expended  during  the  next 
10  years. 
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Appointments  Vacant  and  Filled. 

A  test  room  assistant  is  required  for  the  Stepney  (I^ondon)  Borough 
Couneil  electricity  department.  Applications  to  the  Engineer  and 
Manager,  27,  Osbom-street,  Whitechapel,  E.,  by  Nov.  IS. 

A  competent  electrician  is  required  for  a  tin  mine  in  Northern  Algeria. 
Salary  £50  per  month.  Applications  to  O.L.,  care  of  Messrs.  Charles 
Barker  &  Sons,  White  Lion-court.,  Comhill,  London,  E.G. 3.   . 

Telegraph  inspectors  and  electrical  mechanicians  are  wanted  by  the 
Posts  and  Telegraphs  Department  in  the  occupied  territory  of  German 
East  Africa.  Applications  to  the  Crown  Agents  for  the  Colonies,  4, 
Millbank,  Ix)ndon,  S.W.I. 

A  mains  foreman  is  required  for  the  Birmingham  electric  supply  depart- 
ment, wages  £4  10s.  per  week,  plus  12.V  per  cent.  Application  forms 
from  the  Secretary  of  the  department,  14,  Dale  End,  Birmingham,  and 
applications  by  Nov.  17, 

A  professor  of  physics  and  electrical  engineering  is  required  at  the 
Municipal  Technical  Institute,  Belfast.  Salary  £600  per  annum.  Forms 
of  application  from  the  principal,  Major  Rupert  Stanley,  and  applications 
must  be  in  by  Nov.  18. 

A  grade  II.  lecturer  and  demonstrator  in  electrical  engineering  is 
required  in  the  Faculty  of  Engineering  of  the  University  of  Liverpool. 
Commencing  salary  £300,  increasing  by  yearly  increments  of  £25  to 
£400.     Applications  to  the  Registrar. 

An  assistant  lecturer  in  engineering  is  wanted  at  the  Swindon  and 
North  Wilts  Technical  Institution.  Application  forms,  i^c,  from  the 
principal  (Mr.  G.  H.  Burkliardt,  M.Sc),  to  whom  app'ications  must  be 
sent  by  Nov.  25. 

Applications  are  invited  for  appointments  as  schoolmasters  to  carry 
on  the  higher  education  of  boys  and  men  in  the  Royal  Navy.  Salary 
£17.'i  perannum  (during  preliminary  course),  rising  to  £383  as  Lieutenant- 
commander.  Further  particulars  from  the  Secretary  of  the  Admiralty, 
Whitehall,  S.W.I. 

The  Corporation  of  the  city  of  Cape  Town  invite  applications  for  the 
position  of  station  engineer.  Salary  £000  per  annum.  Applications  by 
noon  Jan.  3,  1920,  to  the  town  clerk,  Mr.  J.  R.  Finch,  City  Hall,  Cape 
Town.  The  Corporation  also  invite  applications  for  the  position  of 
temporary  assistant  engineer  in  the  electricity  department,  salary 
£60  per  month.  Applications  to  the  town  clerk  (Mr.  J.  R.  Finch) 
by  Jan.  10,  1920.  British  candidates,  whn  must  not  be  over  40  years 
of  age,  must  send  in  applications  to  the  London  agents,  Messrs.  Davis 
&  Soper,  Ltd.,  54,  St.  Mary  Axe,  EC,  by  Nov.  15. 


Mr.  James  Townley,  acting  borough  electrical  engineer  at  Bamsley, 
has  been  appointed  chief  assistant  electrical  engineer  to  the  Sunderlann 
Corporation  electricity  department,  at  £522  per  annum,  in  succession  to 
Mr.  S.  R.  Windle,  who  was  recently  appointed  borough  electrical  engineer 
at  Doncaster. 

The  London  County  Council  has  confirmed  the  appointments  of  Mr. 
H.  S.  May  and  G.  W.  Knight,  who  have  been  acting  as  rolling-stock 
superintendents  since  July,  1917.  The  salary  is  £450  per  annum,  rising 
by  annual  increments  of  £25  to  £600  per  annum.  Mr.  H.  E.  Blackiston 
has  also  been  appointed  sub-station  superintendent,  and  Mr.  J.  R. 
Davison  charge  shift  engineer  at  Greenwich  power  station  at  £250  per 
annum,  rising  to  £300  per  annum  in  each  case. 

Business  Items. 

Messrs.  R.  H.  Barker  &  Company,  Rutland  Mills,  Wakekeld,  have 
for  sale  a  400  kw.  turbo-alternator  with  condenser,  etc. 

Major  A.  E.  Levin,  T.D.,  R.E.  (T),  who  was  for  some  years  associated 
with  Mr.  W.  M.  Jfordey  and  his  late  partner  (Mr.  R.  A.  Dawbarn),  has 
now  returned  from  overseas  military  service,  and  has  joined  jVIr.  Mordey 
as  partner.  The  firm  wi'l  be  known  as  Motdey  &  Levin,  and  will  carry 
on  practice  at  82,  Victoria-street.  Westminstir.  S.W.  1. 

The  "  Kwik-Lok  "  patent  electric  shade  carrier  has  recently  been  placed 
on  the  market  by  Fuller's  United  Electric  Works,  Ltd.,  of  Woodland 
Works,  Chadwell  Heath,  London,  E.  The  carrier  seems  to  be  a  useful 
labour-saving  device.  It  is  easily  fi.xed  or  removed  ;  it  saves  time  and 
trouble  in  taking  oil  and  fixing  electric  lamp  shades,  and  acts  as  a  locking 
device  for  preventing  the  theft  of  lamp  bnlbs. 

The  London  Electric  Stores,  Fulwood  House,  High  Holbom,  W.C.I, 
have  been  appointed  sole  agents  for  the  British  Empire  for  Messrs. 
Cegeme,  of  Brussels,  manufacturers  of  fans  and  motors.  The  fans  arc 
made  from  10  in.  to  18  in.,  both  d.c.  and  a.e..  and  the  small  motors  from 
1/100  to  2  ir.p.,  both  a.e.  and  d.c.  Stocks  will  be  held  in  London  shortly, 
and  interested  firms  can  obtain  copies  of  a  list  which  they  hojie  to  have 
ready  within  the  next  two  to  three  weeks.  The  Stores  have  also  been 
appointed  sole  London  agents  for  the  Silverdale  hot-plate,  which  is  well 
known  for  its  efficiency  and  cheapness.  A  list  will  be  sent  on  application. 
The  firm  have  issued  their  jirice  list  of  iro  n-clad  switch  and  fu.'.e  gear. 

Messrs.  Johnson  &  Phillips,  Ltd.,  of  Charlton,  London,  S.E.7,  have 
issued  their  revised  price  list  (No.  30)  of  rubber  lnSulatkd  cables. 
The  list  has  been  is.'^ued  in  order  to  embody  the  revised  standards  of  the 
Engineering  Standards  Association,  and  particulars  aiul  prices  are 
given  of  the  various  grades  of  association  and  non-association  cables, 
flexibles,  bell  wires,  jointing  materials,  &c.  The  manufacture  and  tests 
of  the  cables  listed  are  effected  in  accordance  with  the  recommendations 
of  the  Engineering  Standards  Committee  and  the  specifications  of  the 
Cable  JIakers'  Association.  In  addition  to  rubber  insulated  cables  the 
firm  also  manufacture  paper-insulated  lead-covered  cables  for  power 
transmission  and  telephone  work',  vulcanised  bitumen  cables  for  mines, 
&c.,  cable  junction  boxes,  distribution  pillars  and  accessories,  insulating 
tapes  and  compounds,  but  these  form  the  subject  of  separate  catalogues. 


Companies'  Reports,  &c. 

The  Rt.  Hon.  Lord  Herschell,  K.C.V.O.,  has  been  elected  a  director 
of  Marconi's  Wireless  Telegraph  Co.mpa>y,  Ltd.,  and  the  Mareeni 
International  Marine  Communication  Company,  Ltd. 

The  directors  of  FtTLLERS'  United  Electric  Works,  Ltd.,  have 
declared  an  interim  dividend  on  the  preference  shares  for  the  past  six 
months  at  the  rate  of  8  per  cent,  pev  annum. 

The  West  African  Telegraph  Company  has  declared  an  interim 
dividend  at  the  rate  of  4  per  cent,  per  annum  for  the  six  months  ended 
June  30,  free  of  tax. 

The  gross  revenue  of  the  Amazon  Telegraph  Company,  Ltd.,  for 
the  year  ended  June  30,  1919,  amounted  to  £83,037,  and  the  working 
expenses  to  £33,413.  After  providing  £2,579  for  income  tax.  £337  for 
depreciation  of  investments,  £11,658  for  debenture  interest,  £11,241  for 
sinking  fund,  and  placing  £16,000  to  general  reserve,  the  directors 
recommend  payment  of  a  dividend  of  4i  per  cent,  (less  tax)  on  the  share 
capital,  leaving  £6,775  to  be  carried  forward.  Communication  between 
Para  and  Manaos  has  been  maintained  throughout  the  whole  year. 

Applications  are  invited  by  the  British,  Foreign  and  Colonial 
Corporation  for  300,000  £1  ordinary  shares  of  the  Edison-Swan 
Electric  Company,  Ltd.,  at  21s.  6d.  each.  Applications  for 
110,000  of  the  shares  have  already  been  received  from  business  friends 
of  the  Edison-Swan  Company  and  will  be  accepted  in  full.  Various 
extensions  and  developments  of  the  Company's  business  have  recently 
been  made,  and  the  proceeds  of  the  new  shares  will  be  employed  in 
further  extensions  and  the  provision  of  additional  working  capital,, 
which  the  company  requires  owing  to  the  large  expansion  of  its  trade. 
The  list  will  be  closed  on  or  before  the  15th  inst. 

The  directors'  report  of  Messrs.  Drake  &  Gorham,  Ltd.,  for  the  year 
ended  June  30,  last  states  that  after  payment  of  all  charges,  including 
bonuses  due  to  staff,  and  making  provision  for  contingencies,  the  net 
profit  is  £27,136.  10s.  lid.  With  £6,702.  Is.  9d.  brought  forward,  the 
total  is  £33,838.  12s.  8d.  It  is  proposed  to  pay  a  dividend  at  the  rate  of 
10  per  cent,  for  the  year  (£12,500),  to  write  down  goodwill  by  £5,000 
and  to  carry  forward  (subject  to  deduction  for  excess  profits  duty) 
£16,338.  12s.  8d.  The  turnover  shows  a  considerable  increase  on  that 
of  the  previous  year  which  was  itself  a  record,  and  although  a  number 
of  war  contracts  were  cancelled  the  work  in  hand  on  June  30  compared 
favourably  with  that  of  the  previous  year.  The  business  of  the  wholesale 
department  continues  to  expand  as  well  as  the  sphere  of  its  operations. 
This  branch  has  since  been  transferred  to  a  separate  comjrany,  registered 
as  Drake  &  Gorham  Wholesale,  Ltd.  The  Rockingham  Works,  Newing- 
ton  Causeway,  has  been  fully  occupied  and  shows  satisfactorj-  profits. 
The  directors  have  voted  £1,621.  5s.  Id.,  being  part  of  the  extra  re- 
muneration to  which  they  are  entitled  under  the  Articles  of  Association, 
towards  the  staff  bonus  account.  Mr.  Holbrook  Gaskell,  O.B.E.,  until 
lately  chief  engineer  of  the  United  Alkali  Company,  has  accepted  a  seat 
on  the  Board  since  the  last  annual  meeting. 

Presiding  over  the  annual  meeting  of  the  Electric  Supply  Corpoba- 
tion,  Ltd.,  last  week,  the  chairman  (Mr.  J.  G.  B.  Stone)  said  that  the 
past  year's  gross  revenue  was  £7,238  more,  but  the  sum  taken  into  net 
revenue  account  was  £939  less  than  the  corresponding  figure  in  1918. 
At  the  last  meeting  he  had  pointed  out  that  unless  they  were  given 
power  to  increase  their  charges  to  consumei's  the  increasing  cost  of  coal, 
wages,  &c.,  would  deprive  shareholders  of  any  return  on  their  invest- 
ments, and  that  was  what  had  hapjiened.  Other  companies  carrying 
on  a  similar  business  were  in  a  like  position.  The  pre-war  dividend 
upon  which  that  calculation  had  to  be  ba.sed  was  the  average  of  the 
years  1911,  1912  and  1913.  in  their  ease  only  2  jx-r  cent,  they  being  in 
course  of  development  and  their  plant  not  fully  employed.  Unless, 
therefore,  the  authorities  would  agree  to  i-evert  to  the  procedure  under 
the  Electric  Lighting  Acts  on  which  the  capital  had  been  subscribed 
they  were  debarred  from  earning  a  proper  n>turn  on  their  money  and 
deprived  of  the  means  of  extending  their  ojx-rations  to  fulfil  their 
statutory  obligations.  In  most  of  their  undertakings  they  had  an 
agreement  with  the  local  authority,  fixing  the  maximum  rate  to  be 
charged,  irrespective  of  the  rate  authorised  by  the  Orxler.  Although 
those  maximum  ratesapjieared  in  the  old  days  to  be  fairand  reasonable, 
they  were  under  ))resent  conditions  much  too  low.  Certain  loeal 
authorities  weiv  willing  to  meet  them,  but  it  would  probably  be  necessary 
to  proceed  inider  the  Courts  Emergency  Powers  Acts  in  order  to  get 
that  haixlship  ivmoved  in  all  eases. 

At  an  extraordinary  general  meeting  of  the  AngLO-Pobtuoese 
Telephone  Company,  Ltd.,  on  the  6th  inst.,  it  was  decided  to  increase 
the  capital  of  the  company  to  £500,000  by  the  creation  of  300.000  new 
shares  of  £1  each.  The  chairman  (Mr.  H.  Allen)  prt^sided,  and  pointed 
out  that  the  bu.siness  of  a  sound  telephone  undertaking  never  stood  still, 
and  he  was  glad  the  time  had  arrived  when  the  dii-ectors  felt  justifie<l 
in  bringing  fonvard  ])ioiK)sals  for  meeting  the  capital  requirements  of  the 
next  three  or  four  years.  The  company  dated  back  to  1887,  and  their 
sphere  of  operation's  embraced  the  (aty  of  Lisbon,  with  a  population  of 
over  700,000,  and  the  surrounding  country  within  a  radius  of  30  km.  . 
also  the  city  of  Ojiorto,  with  a  population  of  about  350,000  and  a  radius 
of  20  km.  "  In  the  first  year  the  number  of  subscribers  was  1,423,  the 
gross  income  £4,934  and  the  not  profit  £1,695.  By  1918  the  installations 
had  increased  to  12,410,  the  gross  income  to  £103.957  and  the  profit  to 
£37,468  which  was  reduced  by  loss  on  exchange  to  £20.114.  From  1916 
to  1 9 1 8 1  hey  lost  on  thei  r  remittances  abovit  £55,000,  but  for  which ,  instead 
of  paying  6  ))er  cent.  divi<lends,  they  could,  whilst  making  the  same 
appropriations  to  reserve,  have  paid  18  per  cent.  Every  rise  or  fall  of 
Id.  in  the  Lisbon  exchange  on  London  made  a  difference  of  over  £1.000' 
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an  tlieir  net  profit*,  and  they  nuukl  have  little  oeoa.sion  to  i-emit  moneys 
from  the  other  side  with  a. heavy  capital  exiK-nditure  going  on.  The 
dilators  Mould  issue  2r)0,000  of  "the  new  shai-es.  .Muili  of  the  outlay 
contemplated  repre.sented  work  held  up  in  t  lie  four  or  five  years  of  t  he  war, 
and  which  must  now  bo  energetically  iirosecute<l  without  further  delay. 
At  Lisbon  thiy  were  increasing  the  capacity  of  the  north  exchange  from 
3,0Utl  lines  to  7.(1(1(1.  and  t  hey  were  f  n-ct  ing  an  rntirclv  new  exchange  wit  h 
a  cajwcity  of  10,(1(10  lines."  Altogether  they  would  more  than  double 
their  present  capacity  at  Lisbon,  whilst  at  "Ojxjrto  they  were  replacing 
t  he  present  exchange,  with  3.(100  lines,  by  a  new  exchange  with  a  ca])acit  v 
of  10,000  lines.  Already  they  had  about  3.0(10  new  suKseribers  waiting 
for  installations,  reiiresenting  an  income  of  about  £25,000  a  year.  There 
was  no  finality  in  the  telephone  business,  and  he  ])ersonally  had  always 
Jield  the  view  that  the  prospect  of  further  cajjital  expenditure  in  unde'r- 
takingsof  that  kind  wa.-  a  ^ul.jc.t  for  congrat  ulati.m. 

Ne'w^  Companies. 

BALL  WIKE-ROPE  TRANSMISSION  GEAR,  LTD.  (160,061).— Private 
comiwny.  Keg.  t>ct.  J>.  capital  £7.000  in  £1  shares,  to  carry  on  the 
business  of  engineers.  iiianuiac(urers  of  wire-rope,  couplings,  trans- 
mission gearing,  ic.  Fii^t  directors  are  J.  W.  Cann,  A.  I.  Pidduck  and 
r.  C.  Walter  (all  permanent).  Solieitrr:  A.  I.  Pidduck,  31,  Cannon- 
street,  E.C 

COMPRESSION  STARTER  &  SWITCHGEAR.  COMPANY,  LT».  (160,220) 
Private  c.iuiiiany.  Keg.  Xov.  1.  capital  £12.0(10  in  £1  shares.  (Objects  : 
To  carrj-  on  the  business  of  manufacturers  of  and  dealers  in  motor 
starters,  djTiamos,  motors,  switchgear,  motor  cars,  electrical  cars  and 
electrical  accessories  of  all  kinds,  general,  electrical  and  motor  engineers, 
4c.  First  directors  are  R.  Ixinan.  G.  B.  Morton  and  T.  N.  Robinson 
(managing  directorl.     Reg.  office  :  Pennyton,  Lancashire  Hill,  Stockport. 

EYQDEM  SPARKING  PLDGS.  LTD.  (100,253)— Private  company' 
Reg.  Nov.  3,  capnal  £10.000  in  £1  shares,  to  carrv  on  the  business  of 
manufacturers  of  and  dealers  in  sparking  plugs  andall  component  parts, 
magnetos,  electric  generators,  &c.     Reg.  office  :   2.  Oerrard -place,  W  1 

LESCO,  LTD.  (160.193)— Private  company.  Reg.  (Jot.  31,  capital 
£20.00(J  in  £1  shares,  to  carry  on  the  business  of  manufacturers  of  electric 
lamji-holders  and  other  electrical  and  mechanical  sundries.  &c.  First 
directors  are  \\  Ho|)e.  T.  JI.  Kirkby.  J.  Mossulam,  F.  A.  Hilton,  J.  W 
J-lohr,  W.  0.  Ingham  and  C.  H.  Ingham.  Sec.  :  J.  W.  Flohr.  Reg. 
office  :   Lloyd's  Bank-buildings,  King-street,  Manchester. 

MARCONI  SCIENTIFIC  INSTR0MENT  COMPANY,  LTD.  (160  228)— 
Private  company.  Reg.  .Nov.  1,  capital  £12.000  in  £1  shares,  to'carry 
on  the  business  of  electricians,  engineers,  manufacturers  of  telegraphic 
apparatus,  &c.  First  directors  are  H.  W.  Allen,  W.  W.  Bradfield,  W  W 
JJrury,  ('.  Mitchell  and  A.  W.  Ward.     See.  :   A.  W.  Ward. 

VICKERS-BRAZa,  LTD.  (150.367)— Private  company.  Reg  Nov  6 
capital  £10.000  in  £1  shares.  Objects  :  To  carry  en  the  business  of 
cngmccr*,  shipbuilders,  electricians,  &c.  Reg.  office  :  Vickers  House 
Broadway.  \A  estminstcr. 

VICKERS-ARGENTINA,  LTD.  (160,.309.)-Private  company.  Reg 
Oct.  .Jl,  capital  £Ii,.iM)0  in  £1  shares.  Objects  :  To  carry  on  the  business 
of  manufacturers  of  and  dealers  in  steel,  iron,  brass  and  metals  of  all 
^ds  shipbuilders  and  electricians,  &c.  Reg.  office,  Vickers  House, 
Jiroadway.  Westminster,  S.W. 


Prices  of  Metals.  Chemicals,  &c. 

Copper—  Tdesday.Nov.  11. 

„    .     ,         .                                      I^ice-  Inc.  Dec. 

Best  selected per  ton     £112     0     0  —  £10     0 

Electrolytic  bars £117     0     0  _  £10     0 

H.C.  wire  basis per  lb.       Is.     3  Ad  —  Jd 

„^    She" ,,            Is.     4d.  —  '_: 

Phoaphor-hronze   Wire — 
Phosphor-bronze 

wire,  basis  Iq    7  »  ,i  u 

«ra«  60/40-                            "                    ' ''^-  ~  «''■ 

5*^-''?'''''      Os.   Hid.  —  J(l 

Sheet,  basis   __  Is    gid.  _1 

Wire,  basis     ,,  Is    gjd  

iron — 

Clereland  Warrants     per  ton        £8     4     0  

Galvanised      steel 

wire,  basis     ,,  £32  10    0  

Lead  Pig — 

g°8li8h  ....  „  ru   ,0     0  £1    10     0  - 

foreign  orcolonial  ,,  :{3   ]2     0  £0  17     0  

rin— Ingot 07.,  ,5    f,  J,,.  J,     J  _ 

Wire,  basis    per  lb.  0     3     5.V  id.  

Copper  Sulphate.— Per  ton  £40. 
Boric    Acid  (Crystals) —Per   ton. 

Cnrl/on  Bisulphide.— Ver  ton  £55. 
Sodium  Bichromate.— Per  Ih.  lid. 
Sodium  Chloriile. — Per  lb.  6d. 


Salammoniac. — Per  cwt.80s.and  7.53. 

Su/p/iur  (Flowers).— Ton  £22   lOs. 

(Roll  Brimstone). — Per  ton 

£22. 
Sulphuric    Acid    (Pyrites.  168°).— 

Per  ton,  £7  18s.  9d.  ...,„„„„  ,^„,„„„,._ 

Shfllac. — 48)s.     December  dclivcrv  477s.  (id.  to  4(S()8. 

/JaM«r.— Para  fine,  2!..  (ijd. :    plantation  Ist.'  latex  2s.  5d.  lb. 

The  metal  prices  arc  supplied  by  the  British  Insulated  &  Helsby  Cables 
Ltd.,  and  the  ru  bber  figures  by  W.  T.  Henley's  Telegraph  Works  Company.' 


Thirly-Seven  Years  A^o. 

[From  The  Electrician,  Nov.  11,  1882.] 

TiiK  Mn.iT.\RY  Reorganisation-  of  EovrT. — According  to  the 
'■  Standanl's  '"  corresjiondent  at  Alexandria,  the  British  authorities  have 
fixed  on  seven  permanent  miltary  stations,  all  of  which  have  been  con- 
nected with  each  other  by  telephones. 

A  New  Cable. — The  Eastern  Telegraph  Company  lias  just  completed 
the  laying  of  a  short  cable  manufactured  by  the  Telegraph  Construction 
&  Maintenance  Com]iany  for  the  Italian  Government.  The  cable  joins 
the  two  largest  of  the  Lipari  Islands,  off  the  coast  of  Italy. 

Electric  Liohting  of  Canterbury  Cathedral. — A  contract  has 
been  entered  into  by  the  South  Eastern  Brush  Electric  Light  Company 
with  the  Dean  and  Chapter  of  Canterbury  to  illuminate  the  Cathedral 
by  the  electric  light  for  a  period  of  three  months. 

Electric  Lighting  in  the  City. — The  sjiecial  meeting  of  the  Com- 
missioners of  Sewers  to  give  effect  to  the  resolution  passed  as  to  ap))ly 
for  a  provisional  order  or  licence  to  enable  the  Commissioners  to  become 
undertakers  for  the  supply  of  electricity  under  the  provisions  of  the 
Electric  Lighting  Act,  1882,  will  be  held  on  Tuesday,  November  21,  in 
order  to  comply  with  the  Act  of  Parliament  requirement  to  give  one 
month's  notice. 

Brighton  and  the  Electric  Light. — At  a  special  meeting  of  the 
Brighton  Town  Council  on  Monday  last  it  was  resolved  to  apply  to  the 
Board  of  Trade  for  a  provisional  order  under  the  Electric  Lighting  Act, 
authorising  the  Corjioration.  as  the  Urban  Sanitary  Authority  for  the 
borough,  to  supply  electricity  for  public  and  private  purposes  within 
their  district.  The  Council  had  previously  resolved  to  oppose  all  applica- 
tions for  the  licences  by  companies. 

Kant. — De  Quincey,  in  his  essay  on  "  The  Last  Days  of  Kant,"  says 
that  a  sign  of  his  (Kant's)  mental  decay  was  the  weakness  with  which  he 
began  to  theorise.  He  accounted  for  everything  by  electricity.  A 
singular  mortality  at  this  time  prevailed  among  the  cats  at  Vienna, 
Basle.  Copenhagen  and  other  places  widely  remote.  Cats  being  so  emi- 
nently an  electric  animal,  of  course  he  attributed  this  ejiizootic  to  elec- 
tricity. During  the  same  period,  he  persuaded  himself  that  a  peculiar 
configuration  of  clouds  prevailed  ;  this  he  took  as  a  collateral  proof  of  his 
electrical  hypothesis. 

The  Lighting  of  Hell  G.ate. — At  a  recent  meeting~of  the  Light- 
house Board.  Washington,  a  report  was  received  from  the  special  com- 
mittee on  the  lighting  of  Hell  Gate  by  electricity,  recommending  Hallett's 
Point  as  the  best  available  site  for  the  electric  light  tower  :  also  suggesting 
that  a  tower  be  constructed  of  iron,  with  a  height  of  2.')0  ft.,  to  contain 
lights  of  20,000  c.p.  to  be  displayed  from  sundown  to  sunrise.  The 
report  was  adopted,  and  it  was  ordered  that  the  necessary  ]>lans  and 
specifications  for  the  tower  and  machinery  be  prepared  at  once.  Pro- 
]iosals  for  the  work  will  be  advertised  for  as  soon  as  the  necessary  papers 
can  be  prepared.  It  was  also  decided  that  all  the  machinery  to  be 
employed  in  this  tower  be  duplicated,  so  that  in  case  of  accidents  to  any 
part  of  the  machinery  it  can  be  immediately  replaced. 

Electric  Light  Accident. — Much  disappointment,  says  the  "  Stan" 
dard's  "  Vienna  corresjiondent,  was  created  by  an  accident  at  Briinn.  on 
Sunday  night  last,  where  a  new  theatre  was  to  have  been  ojiened.  illu- 
minated with  the  electric  incandescent  light.  It  was  found  that  the 
lead  connected  with  the  conducting  wires  had  mostly  been  melted  by  the 
current.  A  large  and  fashionable  crowd  had  assembled  at  the  doors  of 
the  new  building,  whom  the  Burgomaster  had  to  inform  that  the  per- 
formance  would  not  take  place  in  consequence  of  the  failure  of  the  electric 
liahts.  For  a  momenta  panic  was  threatened,  but  this  was  averted  and 
ultimately  the  crowd  separated  unhurt,  but  grumbling  at  the  disappoint- 
ment. It  would  have  taken  at  most  two  minutrs  to  have  put  in  another 
piece  of  "  lead,"  so  we  cannot  accept  the  '■  Standard's  "  dictum  as  to  the 
cause  of  postjioning  the  performance. 

Lectcres  to  Women  on  Physical  Science.  —P/i/rc  .•  A  sm.iU  alcove 
with  dark  curtains.  The  class  consists  of  one  member.  Suhjrcl  : 
Tlumison's  Mirror  Galvanometer. 

The  lamp-light  falls  on  blackened  walls. 

And  streams  through  narrow  jterforations. 
The  long  beam  trails  o'er  pasteboard  scales. 
With  shra'-decaying  oscillations. 
Flow,  current,  flow,  set  the  quick  light-spot  flying. 
Flow,  current,  answer  light-spot,  flashing,  quivering,  dying. 
Oh,  look  !   how,  queer,  how  thin  and  clear. 

And  thinner,  clearer,  sharper  growing. 
The  gliding  fire  !   with  central  wire. 
The  fine  degrees  distinctly  showing. 
Swing,  magnet,  swing,  advancing  and  receding. 
Swing,  magnet.  Answer, dearest,  what's  your  final  reading  ? 
O  love  !   you  fail  to  read  the  scale 
Correct  to  tenths  of  a  division. 
To  mirror  Heaven  those  eyes  were  given, 
An<l  not  for  methods  of  precision. 
Break,  ccmtact.  break,  set  the  free  light.spot  flying  : 
Break,  contact,  rest  thee,  magnet,  swinging,  creeping,  dying. 
The  above    is  taken    from    Campbell    and    Gamett's  "  Life  of    Clerk 
.Maxwell." 
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period,  these  lamps  do  not  appear  to  be  wisely  used  in  many 

instances.     The   desire   for   brilliancy   has   led   many   shop- 
keepers to  instal  the  lamps  indiscriminately,   without  any 

^J  O  I  6  S'  effective  shading,   in  their  windows — a  method  which  was 

condemned  as  regards  ordinary  tungsten  lamps  :    but  is  still 
more  objectionable  in  the  case  of  the  much  more  brilliant  gas- 

The     Influence_    of    Condensing    Water    on   Super-  flUga  lamps.     This  danger  was  foreseen  by  the  Illuminating 

power  btations.  Engineering  Society  during  the  war.  and  the  practice  of  using 

With  the  passing  of  the  Electricity  Supply  Bill  into  an  unscreened  lamps  in  shop  windows  has  often  been  the  subject 

Act  of  Parliamsnt,  an  event  which  will  probably  take  place  at  of  adverse  comment  at  its  discussions.     The  leading  manu- 

no  distant  dats,  we  miy  expact  attention  to  be  drawn  from  a  facturers  of  lamps  and  lighting  appliances,  to  do  them  justice, 

•discussion  of  its  provisions  to  a  consideration  of  how  these  also  insist  on  the  need  for  effective  shading.     Yet  the  practice 

provisions  canjbest  be  carried  out.     Among  the  most  interest-  continues.     One  class  that  has  undoubtedly  a  responsibility 

ing  of  the  problems  to  be  faced  will  be  the  design  and  lay-out  in  this  matter  is  the  electrical    contractor,  who   could  do  a 

of   the   super-power    stations,    whose    erection   will   thus    be  great  deal  to  influence  consumers,  but  while  a  consumer  is 

authorissi.     The  dasign  of  such  stations  has  been  an  interesting  free   to   purchase  lamps   and   place   them   haphazard   in   an 

paper    question  for  some  years,  and  it  as  for  as  long  been  unsuitable  fitting,  often  projecting  from  a  shallow  and  badly 

considered   that  the   most  economical   site   which   could   be  devised  reflector,  the  glare  from  these  lamps  will  continue  to 

cho3?n  would  for  many  reasons  be  one  as  close  as  possible  to  vex  our  eyes.     It  deserves  consideration,  therefore,  whether 

the  pit  mouth,  the  advantages  of  cheap  fuel  outweighing  the  some  restrictions  could  not  be  imposed  by  public  bodies,   or 

increased    costs    of    transmission.     Recent    attacks    on    the  Government  Authority.     It  has  been  remarked,  we  believe 

problems  have,  however,  shown  that  there  is  a  more  important  by  Mr.  Leon  Gaster,  that  anyone  who  distresses  the  auditory 

factor  than  even  cheap  fuel.     This  is  an  adequate  supply  of  nerves  of  the  public  by  a  strident  noise  is  quickly  brought  to 

condensing    water.     The    efficient    employment    of    modern  book.  There  is  apparently  no  legal  remedy  for  an  offence  to  his 

steam  turbine  plant  necessitates  the  use  of  a  high  vacuum  in  the  visual  apparatus.     One  possible  chance  of  action  is  afforded 

condenser,  and  this  high  vacuum  can  best  be  obtained  when  by  the  well  recognised  distracting  effect  of  these  bright  lights 

the  cooling  water  is  drawn'from  such  natural  sources  as  a  on   drivers   of  vehicles,   and   their  inconvenience   to   traffic, 

tidal  river,  where  the  considerable  volume  of   water  running  Alternatively,    as    has    been    suggested    in    connection   with 

to  many  millions  of  gallons  per  day  drawn  in  and  returned  flashing  sky-signs,  &c.,  it  might  be  possible  for  local  authorities 

has   little  effect  on  the  normal  temperature  of   the  source  of  to  frame  regulations  on  the  ground  that  the  exhibition  of 

supply,     To  use  a  canal  for  this  purpose  is  undesirable,  owing  brilliant  unscreened  lights  is  a   public   nuisance  :   it  is   also 

to  the  temperature  rise  which  quickly  takes  place,  while  the  undesirable  on  aesthetic  grounds. 
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Physical  Tests  of  Irregularities  in  Steel  Structure 
Ix  all  the  manifold  processes  in  which  steel  is  n?ed  there  is  a 
great  need  for  some  really  accurate  ar.d  exju'ditions  method 
of  testing  deficiencies  in  structure.  Steel  parts  commonly  form 
a  vital  part  of  the  structure  in  which  they  are  used,  and  failure 
is  dangeroTis.  Accordinglv,  what  is  needed  is  not  merely  a 
test  on  a  certain  percentage  of  samples  ;  ideal  conditions  would 
involve  the  testing  of  evtri/  part  to  whose  failure  under  working 
circiunstances  would  be  dangerous.  Mechanical  tests  on  this 
scale  are  usuallv  out  of  the  question.  Too  much  time  is 
involved,  and  a  severe  test  would  often  defomi  the  material. 
It  remains  to  be  seen  whether  materially  some  form  of  physical 
t*st  can  be  devised.  Very  great  interest  was  taken  in  the 
discussion  earlv  in  the  present  year  on  the  application  of  X-ray 
methods  to  the  detection  of  flaws,  blow-holes,  &c.  At  present 
this  method  has  obvious  limitations.  It  can  only  be  used  for 
small  samples  and,  so  long  as  the  actual  taking  and  develop- 
ment of  a  photograph  is  necessary,  it  can  hardly  be  termed 
sufficiently  expeditious.  If,  however,  by  using  more  powerful 
sources  of  X-ravs,  and  very  much  more  sensitive  responding 
material,  the  fluorescent  screen  could  alternately  be  sub- 
stituted for  photography  a  great  st«p  forward  would  be  made. 
The  other  most  obvious  alternative  is  magnetic  testing.  Grave 
mechanical  irregularities  in  structure  would  reveal  themselves 
under  a  magnetic  test.  The  difficulty  is  to  distinguish  these 
from  other  forms  of  non-uniformity  revealed  by  a  magnetic 
test,  but  possiblv  involving  no  mechanical  breakdown.  The 
problem  is  one  on  which  little  has  been  done,  and  seems  to 
deserve  investigation. 


British  Industries  is  an  organisation  of  the  right  kind,  but 
while  we  consider  such  organisations  most  necessary  for  the 
development  of  indu-stry.  we  wi.sh  to  sound  a  note  of  warning 
regarding  their  multiplication.  One  large  efficient  organisation 
with  a  definite  policy  is  worth  more  when  it  comes  to  obtaining 
concessions,  than  ten  small  ones,  each  with  a  policy  ofiits  own, 
and  differing;  from  that  of  its  neighbours. 


The  Federation  of  British  Industries. 

The  combination  of  those  who  like  to  call  themselves  the 
proletariat  into  unions  and  associations  for  the  maintenance 
and  enforcement  of  what  they  suppose  to  be  their  rights,  soon 
caused  a  similar  movement  to  take  place  among  the  employers 
of  labour  with  more  or  less  success.  The  scope  of  such  com- 
binations was  widened  a  few  years  ago  by  the  formation  of  the 
Federation  of  British  Industries,  whose  activities  are  well 
known  to  our  readers.  We  are  glad  to  see  from  the  annual 
report  of  this  Association,  which  has  just  been  published,  and 
by  the  Presidential  Address  of  Sir  Vixcest  C.\illard,  that 
the  development  of  the  Federation  has  been  increasingly 
satisfactory  during  the  past  year.  Sir  Vixcext  pointed  out 
that  there  were  two  wavs  in  which  the  Federation  could  help 
industrv.  The  first  was  as  a  central  and  representative  body 
of  all  industries,  and  the  other  was  by  rendering  services  of 
varied  kinds  to  individuals  or  groups.  In  the  former  capacity 
the  Federation  has  brought  its  influence  to  bear  upon  obtaining 
concessions  likely  to  be  of  use  to  traders  in  the  provisions  of 
the  new  Ministry  of  Transport  Act,  and  in  the  Electricity 
Supply  Bill.  In  spite  of  their  successes  in  this  direction  it 
seems,  however,  that  the  Federation  is  not  yet  satisfied  with 
■what  it  has  done.  It  still  regards  the  Transport  Act  as 
unsatisfactory,  though  a  great  improvement  on  the  Bill 
originally  introduced,  while  the  Electricity  Bill,  as  originally 
drafted,  i.s  considered  as  dangerous  to  industrial  efficiency  and 
likely  to  increase  instead  of  reduce  the  cost  of  power.  This  is  a 
view  with  which  we  can  hardly  be  expected  to  agree,  though 
it  is  fair  to  point  out  that  the  Federation  considers  that  the 
amendments  it  has  secured  in  the  Bill  will  counteract  its 
original  danger.  In  the  second  capacity  the  Federation  has 
undoubtedly  done  u.seful  work,  fhief  amongst  its  activities  in 
this  direction  being  the  establishment  of  a  Commissioner 
Service  of  its  Overseas  Organisation  to  form  a  channel  whereby 
overseas  buyers  can  get  rapidly  into  touch  with  British 
manufacturers.  This  is  a  line  ripe  for  development,  and  the 
results^  will  be  watched    with    inter'^st      The   Federation   of 


"Motor  Equipment  for  Main  Drive  of  Rolling  Mills."— 

Erratn/ii. — In  the  particulars  given  under  this  heading  in  our 
issue  of  September  26th,  page  370,  we  gave  the  Whitecross 
Company's  roUing  mill  of  motor  horse  power  as  4.700  :  this 
should  be  2,000.  The  drive  was  given  as  rope  and  gear,  but 
this  should  read  J  direct  and  i  rope  and  gear. 

Wireless  Society  of  London. — The  next  general  meeting 
of  this  Society  will  take  place  at  the  Institution  of  Civil  Engi- 
neers. Great  George-street,  Westminster,  on  Wednesday,  the 
26th  inst.,  at  6  p.m.,  when  Mr.  J.  Scott-Taggart  will  read  a 
Paper  on  "  A  System  for  the  Reception  of  Continuous  Waves," 
which  will  afterwards  be  discussed. 

Royal  Society  Awards. — The  following  awards  have  been 
made  by  the  President  and  Council :  Royal  medal  to  Mr.  J.  H. 
Jeans  for  his  researches  in  applied  mathematics  :  Davj-  medal 
to  Prof.  P.  F.  Frankland  for  his  distinguished  work  in  chemistry, 
especially  that  on  optical  activity  and  on  fermentation  :  Syl- 
vester medal  to  Major  P.  A.  MacMahon  for  his  researches  in 
pure  mathematics,  especially  in  connection  with  the  partition 
of  muubers  and  analysis  :  and  Hughes  medal  to  Dr.  C.  Chree 
for  his  researches  on  terrestrial  magnetism. 

Wireless  Telegraph  Licences. — The  Postmaster-General 
announces  that  he  is  now  prepared  to  consider  applications 
for  permission  to  use  transmitting  apparatus  for  experiments 
in  wireless  telegraphy.  Applicants,  who  must  be  of  British 
nationality,  must  show  that  they  have  in  view  some  definite 
object  of  scientific  value  or  general  public  utility,  and  that 
they  possess  the  necessary  technical  knowledge  and  operative 
skill.  It  is  proposed  to  charge  small  fees  to  cover  clerical 
expenses,  cost  of  inspecting  the  stations,  &c.  Full  particulars 
can  be  obtained  from  the  Secretary,  General  Post  Office,  E.C.  1. 
Permits  are  already  being  issued  under  simpler  conditions  for 
stations  limited  to  receptions. 

Physical  Society. — The  meeting  of  the  Physical  Society 
which  will  be  held  on  Friday,  November  28th,  at  5  p.m.,  in 
the  Imi)erial  College  of  Science,  South  Kensington,  is  to  be 
devoted  to  a  discussion  on  the  subject  of  "  Lubrication."  The 
physical  characteristics  of  a  good  lubricant  have  long  eluded 
definition.  It  is  expected  that  the  discussion  will  lead  at 
least  some  way  towards  the  solution  of  this  problem,  and  that 
it  will  serve  to  create  a  wider  interest  in  the  subject.  Amongst 
those  who  will  take  part  will  be  the  following  •  Messrs.  L. 
Archbutt,  R.  Moimtford  Deeley,  W.  B.  Hardy,  F.  W.  Lan- 
chester,  H.  M.  Martin,  S.  Skinner  and  T.  E.  Stanton.  F.R.S. 
The  meeting  is  an  open  one.  and  all  who  are  interested  in  the 
subji-ct  are  invited  to  attenil. 

British  Engineering  Standards  Specifications.—  We  have 
received  copies  of  the  specifications  relating  to  the  following 
subjects,  which  have  recently  been  issued  by  the  British 
Engineering  Standards  Association  :  Instrument  Tran.sformers 
(No.  81),  Indicating  Ammeters,  Vcdtmeters,  Wattmeters, 
Frequency  and  Power  Factor  Meters  (No.  89),  Recording 
(Graphic)  Ammeters,  Voltmeters  and  Wattmeters  (No.  90), 
and  Rolled  Sections  for  Magnet  Steel  (No.  107). 

In  the  first  of  these,  two  classes  of  current  transformers  and  one  class 
of  potential  transformers  are  dealt  with.  Limits  of  error  for  ratio  of 
phase  angle  are  specified,  and  high-pressure  tests,  ratios  of  trani^forma- 
tion  and  rated  output*  are  dealt  with.  The  standard  sizes  of  curr<nt 
transformers  range  from  a  to  5,000  amperes,  with  a  secondary-  current 
0^5  amperes  in  each  case,  and  the  standard  sizes  of  potential  trensformers 
range  from  110  volts  to  33,000  volt«,  with  a  secondarj-  pressure  of  110 
volt.'*  in  each  case.  /Appendices  deal  with  the  use  of  transformers  in 
general,  the  use  of  transformers  with  electricity  meters  and  single-turn 
current  transformers  respectively.  The  report  is  issued  at  the  nominal 
price  of  Is.  2d.  post  free. 

The  second  specification  isa  revision  of  specification  No.  49,  which  was 
issued  in  1908.     It  now  includes  a  number  of  definitions  and   clauses 
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ir.'latmg  to  types  of  enolosurfe,  Upiitatiun  c,f  the  tiumVk-J'of  scales,  marking 
polarity  of  terminals,  insulation,  shunts,  &c.  For  the  purpose  of  dealing 
with  tile  question  of  accuracy,  all  instruments  are  divided  into  three 
classes — namely,  sub-standard,  tirst  grade  and  second  grade  respec- 
tively. App:>ndices  deal  with  methods  of  marking  scales,  accuracy 
of  which  various  types  of  instruni'.'nts  are  capable,  iiicthdd  of  erecting 
shunts  and  damping.     The  report  is  i.s.sued  at  Is.  2d.  jiiist  free. 

S]X!cilication  No.  90  is  the  tirst  British  standard  sjieeilication  dealing 
with  recording  instruments.  In  addition  to  the  requirenu nts  in  regard 
to  accuracy,  the  specification  includes  a  number  of  definitions  and  clauses 
T"!lating  to  chart  ruling,  insulation,  external  shunts  and  marking  polarity 
of  tTiiiinals  for  lioth  direct-current  and  polyphase  current  instruments. 
Appendices  dealing  with  ,tlie  accuracy  of  different  types  of  recorders, 
chart,  speed  and  shunts  are  included.     The  repcrtis  Is.  2d.  post  free. 

iS]ieeiHeation  No.  107  includes  a  symmetrical  series  of  60  sections  for 
general  purposes,  26  of  which  it  is  recommended  should  not  be  used 
unless  it  is  impo.ssible  to  use  any  of  the  remaining  34  sections,  and  a 
supplementary  list  of  10  special  .sections  for  ignition  magnetos.  A  table 
of  tolerances  on  the  dimensions  of  the  rolled  sections,  and  two  plates 
showing  all  the  .sections,  are  included  in  the  specification.  The  report 
is  issued  at  Is.  2d.  ])nst  free. 

Institution  of  Electrical  Engineers'  Opening  Meeting.— 

The  first  meeting  of  the  new  .session  took  place  on  Thureday, 
the  13th  inst.,  at  the  Institution  of  Civil  Engineers,  West- 
minster. The  retiring  president,  Mr.  C.  H.  Wordingham, 
presented  the  premiums  and  scholarship  cheques  earned  by 
members  and  students  during  the  past  year,  particulars  of 
which  were  given  in  the  annual  report  of  the  Council  (ab- 
stracted in  The  Electrician  in  June  last).  A  number  of  the 
winners  did  not  attend.  The  new  president,  Mr.  Roger  T. 
Smith,  then  took  the  chair  amidst  acclamation. 

Mr.  W.  M.  MoRDEY,  in  proposing  a  vote  of  tlumks  to  the  ex-presidont, 
said  the  members  had  welcomed  the  incoming  jiresident.  It  was  his 
pleasant  and  honourable  duty  to  speak  of  the  past  president.  They 
would  all  i)art  with  Mr.  Wordingham  as  president  with  great  regret.  He 
<Mr.  Mordey)  would  like  to  condole  with  their  new  president  in  having 
to  follow  Mr.  Wordingham,  whose  great  ability  and  tremendous  energy 
and  activity  would  be  very  difficult  to  emulate.  IJuring  the  two  years 
Mr.  Wordingham  had  been  president  he  had,  perhaps,  done  more  than 
any  former  president  to  increase  the  usefulness  of  the  Institution  of 
Electrical  Engineers.  Perhaps  some  of  them  could  not  follow  him 
altogether  in  his  extensions  of  the  activities  of  the  Institution  that  he  had 
inaugurated  and  carried  into  effect ;  but  those  who  did  not  altogether 
agree  with  him  in  those  respects  felt  that  they  were  in  the  minority,  and 
were  probably  wrong.  At  any  rate,  the  Institution,  instead  of  confining 
itself  as  hitherto  to  the  discussion  of  questions  of  engineering  and  science, 
covered  now  a  much  wider  field  of  activities.  Mr.  Wordingham's  work 
spoke  for  him  more  eloquently  than  anything  he  (Mr.  Mordey)  could  say. 

Mr.  W.  B.  WooDHOUSB  said  ho  had  great  pleasure  in  seconding  the 
resolution.  Mr.  Wordingham's  work  during  his  tenure  of  office  stood 
on  record  in  the  "  Journal,"  in  the  growing  membership  of  the  Institution, 
and  in  the  wider  and  wider  recognition  of  the  Institution  which  it  was 
receiving  from  all  quarters.  He  thought  when  they  looked  back  in  a 
few  j'ears  they  would  realise  more  fully  than  they  did  to-day  how  very 
valuable  Mr.  Wordingham's  work  had  been. 

Mr.  Wordingham,  in  reply,  said  the  work  of  a  president  was  very 
heavy — far  heavier,  probably,  than  those  who  had  not  actually  filled 
the  office  could  reaEse  ;  but  it  had  been  essentially  a  labour  of  love,  ami 
an  intense  source  of  satisfaction  to  him  to  be  able  to  serve  the  Institution 
of  which  he  was  so  ptoud.  He  would  like  to  say  one  word  of  thanks 
to  the  two  Councils  with  which  it  had  been  his  privilege  to  work.  They 
had  supported  him  splendidly  in  every  way.  He  must  also  say  a  word  of 
gratitude  to  Mr.  Sparks  for  the  way  in  which  he  supported  him  when  he 
<Mr.  Wordingham)  took  over  the  reins  of  office.  The  position  of  past- 
president  was  one  of  difficulty  and  delicacy,  as  he  must  not  drop  what 
he  had  been  doing,  and,  on  the  other  hand,  he  must  not  be  unduly 
obtrusive. 

Mr.  Roger  T.  Smith  then  delivered  his  presidential  address,  an 
account  of  which  will  be  found  on  p.  572. 

A  vote  of  thanks  to  the  president  for  his  address  was  proposed  liy  Mr. 
C  P.  SpARKEsand  seconded  by  Mr.  J.  S.  Hicjiifield. 

Obituary. 

It  is  with  deep  regK't  that  we  record  the  death  of  Mr.  Julius  Benn, 
■which  took  place  at  his  residence  at  Ealing,  on  Friday,  November  14, 
at  midnight.  Julius  Taylor  Benn,  who  was  one  of  the  founders  and  at 
the  time  of  his  decease  a  director  of  Benn  Brothers,  Ltd.,  was  the  second 
son  of  the  Ileverend  Julius  Bonn.  He  was  born  on  November  14,  18C2, 
and  his  passing  away  thus  took  place  on  the  anniversary  of  his  birth, 
67  years  ago. 

Mr.  Julius  Benn  first  entered  the  t'ity  of  London  as  an  office  boy  in 
Mincing-lane.  Starting  thus  at  the  bottdm  of  the  ladder  he  worked  his 
way  through  the  various  grades  of  ch'rkships  until,  at  the  age  of  30,  he 
had  acquired  a  wide  exix-rienee  of  the  import  and  merehandising  of  the 
products  of  Asia  Minor  and  Eastern  Europe.  Meanwhile,  his  elder 
brother,  now  Sir  John  Benn,  had  commenced  in  1880  the  publication 
of  the  first  of  the  series  of  trade  newspapers,  of  which  thw  journal  now 
forms  one.  Mr.  Julius  Benn  then  joined  him  and  thus  brought  his 
.financial  and  business  experience  to  the  development  of  the  publishing 
enterprise.      He  at  once  established  a  printing  works  in    Olivers'  [Yard, 


City-road,  together  with  an  engraving  plant  and  lithographic  department, 
all  of  which  he  controlled  with  ability'for  20  yoats.  This  printing  works, 
in  addition  to  jirodvicing  Benn  Brothirs'  ))uWications,  acl-ieved  a  repu- 
tation for  the  design  and  printing  of  trade  <atalogues,  and  Mr.  Julius 
Benn  was  alone  responsible  for  the  i)rodueliiin  of  some  of  the  most 
import^uit  trade  lists  that  had  \i]>  to  that  time  appeared.  Notable 
among  these  were  the  comprehensive  Whiteley  catalogues,  which  he 
personally  arranged  for  many  years  in  succession.  At  that  time  ako 
a  great  many  important  catalogues  for  Colonial  bous<s  were  produced 
inider  his  supervision  at  the  works  which  he  established. 

Wiien  in  ]88!l,  Sir  John  Benn  relini)uished  the  active  control  of  the 
business  for  public  and  political  wyrk,  Mr.  Julius  Benn  l»camo  the 
responsibl'  hcafi  of  Benn  Brothers,  Ltd.  Under  his  guidance  tlie 
business  expanded  to  a  remarkable  degree,  and  though  he  ceasedfrom 
activr.  daily  participation  in  business  affairs  some  10  years  ago,  he  was 
a  regular  attendant  at  the  monthly  Board  meetings  of  the  Company, 
and  to  the  end  remained  an  inspirer  of  its  policy  and  a  critic  of  its  ad- 
ministration.    The  funeral  took  place  at  Golder's  Green  yesterday. 

Personal. 

On  the  8th  inst.  Mr.  Horace  Field  Parshall  was  married  at  American 
Holy  Trinity  Church.  Paris,  to  Mary,  daughter  of  Mr.  and  Mrs.  Edgar 
Sutton  Blackwell.  of  New  York  and  Paris. 

Mr.  E.  E.  Bradley,  assistant  sui)erintendent  of  the  Central  Telegraph 
Office,  London,  hasbeen  promoted  to  the  rank  of  superintendent. 

Aid.  Dudley  Stuart,  chairman  of  the  Electric  Lighting  (^ommitteo  of 
Wimbledon,  has  been  elected  Mayor  of  the  borough. 


Arrangemenis  for  the  Week. 

FKIDAY,  Nov.  21st  (to-day). 

In.stitution  of  Mechanical  Engineers. 

6  p.m.     At  Storey's  Gate,  St.  James's  Park,  London,  S.W.     Paper 

on    "  The   Present   Position   of    Mechanical   Boad     Traction," 
by  Mr  0.  G.  Conradi. 

Junior  Institution  of  Enoineers. 

7  p.m.     At  the  Koyal  Society  of  Arts,  John-street,  Adelphi,  London, 

W.C.     Annual  GeneralMeeting  and  a  Paper  on   "  The  Limita- 
tion of  Electric  Tramways,"  by  Mr.  W.  A.  Tookey. 
iNSTiTirrioN  OF  Electrical  Engineers,  Students'  Meeting. 
7  p.m.     At  the  Citj   and   Guilds  College,  South  Kensingten,  Lon- 
don, S.W.     Opening  Address  by  Mr.  A.  P.  Trotter,  C.B.E. 
iNSTrruTiON  OF  Elbcirioal  Engineers  :    North-Western  Centre. 
7.30  p.m.     At  the  University,  Liverpool.     A  meeting  will  be  held 
to  discuss  the  formation  of  a  Sub-Section  of  the  North -Western 
Territorial  Centre  in  Liverpool. 

Electro-Habmonio  Society. 
S  p.m.      Concert    at    the    Holborn     Restaurant,    London,    W.C. 
(Ladies'  Night  ) 
MONDAY.  Nov.  21th. 
Institution  of  Electrical  Engineers.     (North-Eastebn  Centke.) 
7.15  p.m.     At    Armstrong    College,    Newcastle-on-Tyne.     Lecture 
on  "  Wireless  Telegraphy  in  the  Mercantile  Marine,"  by  Mr. 
W.  D.  Owen. 
TUESDAY,  Nov.  2Btll. 

Illuminating  Engineering  Society. 
S.W  v-m.     At  tlie  Koyal  Society  of  Arts,  18,  John-street,  Adelphi, 
W.C.     Address  by  the   President  on    "  Lambert  and    Photo- 
metry," Report  on  Progress,  and  Exhibits  of  Developments  in 
Photometry,  High  Candle-power  Incandescent  Lamps,  &c. 
Institution  op  Electrical  Engineers.     (North  Midland  Centre.) 
7  p.m.     At  Victoria   Hall,  Sheffield.     Discussion  on   "The  Use  of 
Electrical  Machinery   in   (ioods   Stations  and  Y'ards,"   to   be 
opened  by  the  President,  Mr.  Roger  T.  Smith. 
In.stitution  op  Engineers  and  Snu'in'ii.DF.RS  ix  Scotland. 
7.30  p.m.     At,  39,  Klmbank  Crescent,  (ilasgow.     Discussion  on  a 
Paper  entitled    "Photo-elastic   and    Strain    Measurements   of 
the  Effects  of  Circular  Holes  oi>  the  Distribution  of  Stress  in 
Tension  Members,"  by  Prof.  E.  (i.  Coker,  F.R.S..   Mr.  K.  C. 
Chakko.  M.Sc,  and  Mr.  Y.  Satake.     Paix>r  on  "The  CruUer 
Stern."  by  Mr.  P.  A.  Hillhouse.  B.Sc. 
WEDNESDAY,  Nov.  26tb. 

Royal  Society  of  \k?a. 
■t.-Vlp.m.     At    John-street,    Adelphi,     London.    W.C.     Pajx-r    on 
"  British  Trade  in  China,"  by  Dr.  H.  B.  Jlorse. 
THURSDAY,  Nov.  27th. 

Institution  op  Electrical  Engineers. 
6 p.m.     At  the  Institution  of  Civil  Engineers,  Great  George-street, 
Westminster,    London,    S.W.     Paper   on    "Carbon    Ai-cs   for 
Searchlights,"   bv  Me.ssr.s.   C.   C.   Paterson,  O.B.E.,  J.   W.  T. 
Walsh,  A.  K.  Taylor  and  W.  Barnett. 
FRIDAY,  Nov.  28th. 

Stoke-on-Trent  Association  of  Engineers. 
7p.m.     At  the  Council  Chamber,    Town  Hall,  Hanley,  Stoke-on- 
Trent.     I..eoture  on  "  Notes  on  Theory  and  Practice  of  Lubri- 
cation," by  Mr.  J.  P.  Hamer. 

Physical  Society. 
5  p.m.     At  the   ImiH-ri^l  College   of   Science,   South  Kensington, 
London.  S.W.     Discussion  on   "  Lubrication,"  to  be  opened 
bvDr.  T.  E.  St  n ton.  F.K.S. 
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The  war  has  taught  us  that  no  man  has  the  right  to  be  only  a 
specialist,  and  some  of  the  present  unrest  is  due  to  the  refusal  of 
the  wage-earner  to  be  a  specialist  for  so  large  a  part  of  each  day 
that  he  cannot  be  anything  else.  Good  citizenship  is  as  important 
as  a  man's  trade  or  profession,  and  just  now  good  citizenship  is 
essential  both  for  our  present  and  for  our  future.  It  is  the  custom 
of  Britains  to  decrj'  tlieir  edtication  and  to  compare  it  unfavourably 
with  that  of  some  other  nations,  but  only  the  few  spend  time  and 
thought  and  money  to  remedy  agreed  defects.  Expensive  education 
at  public  schools  and  univeristy  may  cost  anything  from  £1,500  to 
£3,000.  If  considered  only  as  a  financial  investment  it  may  appear 
a  poor  one,  since  boys  with  one-tenth  of  the  expenditure  on  their 
education  can  obtain  as  good  or  better  positions  in  the  professions, 
in  commerce,  or  in  industry.  But  those  \\ho  have  enjoyed  the  privi- 
lege of  the  exjiensive  Britisli  education  realise  what  an  opportunity 
it  gives  for  forming  personal  character  and  lasting  friendships.  But 
when  the  country  realises  how  much  of  its  capital  is  spent,  the 
number  of  boys  for  whom  expensive  education  is  possible  will 
be  fewer,  whereas  what  this  country  requires  is  that  more  and 
more  boys  should  be  able  to  imbibe  something  of  the  advantages  of 
our  public  schools  and  of  the  university  atmosphere  of  Oxford  and 
Cambridge.  It  may  be  possible  so  to  cheapen  university  and  even 
college  life,  that  the  traditions  and  teachings  of  the  old  miiversities 
may  be  available  for  men  who  cannot '  now  afford  them.  The 
Government  has  undertaken  to  set  up  commissions  to  inquire  into 
the  present  position  of  both  Oxford  and  Cambridge  Universities. 
Relative  to  this  inquiry  the  Education  Committee  of  the  Parlia- 
mentary Labour  Party  has  asked  that  it  may  extend  to  a  more 
economical  utilisation  of  miiversity  and  college  funds  so  that  by 
decreasing  the  cost  of  living  in  college,  jx)or  men  with  brains  may 
have  as  good  a  cliance  as  rich  men  without  brains  to  profit  from 
the  advantages  of  a  miiversity  career.  It  is  essential  to  this  Institu- 
tion that  our  systems  of  education  shall  produce  men  capable  of 
electrical  research.  We  possess  a  Government  Department  of 
Scientific  and  Industrial  Research  with  a  grant  of  £1,000,000  and  a 
budget  for  the  present  year  of  £56,000.  It  is  earnestly  to  be  hoped 
that  throughout  the  country  our  universities  will  qualify  for  sub- 
stantial grants. 

In  the  United  States  the  cost  of  university  education  is  some- 
where about  in  the  ratio  of  dollars  to  pounds  sterling.  In  this 
country  a  far  greater  proportion  of  the  cost  of  miiversity  education 
is  paid  for  by  students'  fees,  and  nine  American  miiversities  have 
each  individual  incomes  exceeding  the  sum  total  of  the  parliamen- 
tary grant  to  the  whole  of  the  corresponding  universities  and  institu- 
tions in  the  United  Kingdom.  It  is  said  that  university  grants  are  to 
be  increased.  It  is  obvious  that  students'  fees  cannot  pay  for  re- 
search, and  for  our  industrj-  research  is  essential  and  workers  in 
research  need  long  and  specialised  training.  It  is  one  of  the  duties 
of  the  duties  of  this  Institution  to  see  that  our  universities  and 
technical  schools  are  encouraged  by  suitable  grants  to  promote  origi- 
nal scientific  research.  From  these  trained  scientific  research 
workers  must  l)c  drawn  men  capable  of  efficient  industrial  research. 
There  is  little  in  the  science-teaching  in  the  public  schools  to  stimu- 
late in  boys  a  taste  for  research,  and  for  the  present  we  must  look 
chiefly  to  our  State-aided  secondarj'  schools  to  provide  research 
workers.  It  is  significant  of  the  widespread  understanding  in  the 
United  States  of  the  importance  of  researc^h  in  industrj%  that  last 
July  the  American  Federation  of  Labour  issued  a  manifesto  on 
scientific  research  in  which  they  called  on  the  Federal  Government 
to  foster  and  support  scientific  and  technical  research  as  essential 
to  the  well-being  and  progress  of  industrj'.  The  fear  of  Govern- 
ment support  for  research  in  this  country  is  the  application  to  the 
research  worker  of  these  official  methods  of  control  which  obtain 
in  Government  departments  subject  to  the  Treasury.  It  is  to  be 
devoutly  hoped  that  our  research  workers  are  not  going  to  be  turned 
into  civil  servants.  The  ordinary  research  worker  can  only  special- 
ise in  one  subject  at  a  time,  and  if  he  successfully  specialised  in 
civil  service  he  would  lamentably  degenerate  in "  research.  The 
increase  in  the  age  up  to  which  compulsory  education  is  to  be  given 
opens  out  profound  po.ssibilities  to  our  ra<:c  as  well  as  to  our  industry, 
but  its  effect  will  not  be  felt  for  many  years  to  come,  and  it  is  with 
the  immediate  demand  for  research  workers  that  the  Institution 
is  now  concerned. 

The  war  has  shown  that  among  the  great  assets  xjossessed  by  the 
British  race  is  the  sporting  instinct.     Our  public  school  system 
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probably  develops  this  instinct  to  its  highest  degree;  but  our- 
citizen  army  was  as  full  of  the  sporting  instinct  as  the  German 
army  was  conspicuouslj'  without  it,  and  I  think  there  are  ample  .-iigns 
in  recent  industrial  events,  not  excepting  the  railway  strike,  that 
in  the  difficult  and  perilous  times  present  and  to  come,  British 
common  sense  and  the  s}K)rting  instinct,  if  properly  appealed  to, 
will  lead  to  a  permanent  working  understanding  between  Capital 
and  Labour. 

But  before  the  sportsman  in  the  wage  earner  can  be  appealed  to, 
it  is  essential  that  the  employer  shoxUd  set  the  example.  All  business 
is  founded  upon  a  system  of  profit  and  loss,  and  one  of  the  reasons 
why  profit-sharing  schemes  are  imsatisfactory  is  that  tlie  -v^age- 
earner  without  capital  cannot  afford  to  lose,  and  the  system  is  one- 
sided. A  man  cannot  be  a  real  partner  in  business  unless  lie  can 
afford  to  lose.  The  ability  to  lose  as  \\ell  as  the  ability  to  win,  is 
the  essence  of  the  sporting  instinct,  and  in  business  the  capable 
employer  learns  both  as  part  of  his  daily  routine.  In  dealing  with 
trade  unions  employers  do  not  always  remember  that  although  a 
delegate  at  the  conference  table  may  appreciate  the  justice  of  an 
employer's  view  of  the  men's  claim,  he  may  see  no  possible  way  of 
convincing  those  who  sent  him  to  make  the  claim  that  it  is  not  fair. 
The  ability  to  lose  cheerfully  is  not  learnt  so  readily  in  our  primary 
as  in  our  public  schools,  where  it  is  the  essence  of  school  games, 
and  yet  sportsmanship  seems  always  waiting  to  show  itself  if 
suitably  encouraged. 

There  is  no  doubt  that  electrical  engineers  employing  labour 
have  been  absorbed  in  the  past  in  dealing  with  things,  and  have 
given  an  undue  pro|X)rtion  of  their  time  to  the  solving  of  all 
the  material  problems.  Some  electrical  engineers  have  neglected 
to  study  the  essential  relationship  between  employer  and  wage- 
earner.  We  are  reaping  the  reward  of  this  neglect,  which  in  many 
cases  results  in  the  engineer  now  having  to  give  all  his  time  to 
dealing  with  people  and  none  of  it  to  things.  Ajiart  from  any  higher 
moral  code,  if  in  dealing  with  the  wage-earner  the  employer  develops 
his  own  sporting  instinct  to  the  highest  possible  degree  and  en- 
deavours to  work  upon  the  same  instinct  in  those  with  whom  he 
deals,  it  is  certain  that  with  patience  and  time  the  labour  problem 
in  our  industry  will  be  solved.  The  present  tendency  is  towards 
decentralisation  rather  than  the  other  way,  and  that  collective 
bargaining  for  the  wages  of  a  large  industrj'  throughout  the  country 
is  bound  to  be  modified  almost  as  soon  as  made  through  the  varied 
interpretation  of  such  a  bargain  to  suit  differing  local  conditions. 
Is  it  too  much  to  hope  that  the  working  of  industrial  councils,  or 
if  they  are  not  adequate,  some  other  organisation  of  the  same  sort 
maj-  in  due  time  put  an  end  to  tlie  hundred  years'  industrial  war 
in  the  new  societv  which  we  have  all  to  help  construct  ?  Time  and 
sportsmanship  are  on  the  side  of  common  sense,  but  it  is  to  be 
feared  that  no  system  of  instruction  can  be  expected  to  teach  common 
sense.  If  it  could,  our  industrial  labour  problems  would  be  quicldy 
solved.  Unfortunately,  some  academic  learning  is  directly  opposed 
to  common  sense,  and  the  modern  habit  of  delegating  everjthing 
requiring  thought  to  large  committees  does  not  lead  to  common- 
sense  results.  The  gift  of  common  .sense  is  much  more  general 
than  I  once  thought  it  to  be.  Its  great  enemy  is  personal  vanitj', 
and  the  possession  of  personal  vanjty  in  either  emplojer  or  wage- 
earner,  or  often  in  both,  is  a  very  frequent  obstacle  to  the  settlement 
of  disputes,  as  well  as  the  prime  cause  of  most  of  them.  - 

After  referring  briefij-  to  the  need  of  an  Electrical  Proving  House,  ' 
and  to  the  new  I'atent  Bill  and  to  the  co-operation  of  the  Institution 
with  other  bodies,  the  President  turns  to  the  discussion  of  electric 
traction  problems.  The  new  conditions  arising  from  tic  Miiii.stiy 
Of  Transport  Act  and  the  Electricity  Bill,  \\hcn  it  becomes  an  Act, 
obviously  affect  the  use  of  electricity  by  railwaj'S,  both  for  traction, 
for  ]X)wer,  and  for  lighting.  Electrical  development  on  railways 
there  is  bound  to  be,  not  only  on  account  of  its  advantages,  but 
because  the  use  of  electricity  for  many  purposes  is  becoming  the 
fashion.  Should  the  amount  of  electrical  engineering  (tarried  out 
bj'  the  railways  increase  considerably,  it  is  of  importance  that  such 
work  should  bo  carried  out  and  maintained  by  electrical  engineers 
of  standing  in  the  profession.  Xo  engineer  ought  to  be  responsible, 
in  fact, for  carrying  out  work  involving  many  hundreds  of  thousands 
or  even  millions  of  pounds,  unless  he  is  also  responsible  in  title. 
The  work  ought  not  to  be  wholly  designed  and  carried  out  either 
by  a  consulting  enjiineer  or  by  the  designing  staff  of  a  selected 
contractor. 

Sir  John  Aspinall  a  year  ago  in  his  address  as  President  of  the 
Institution  of  Civil  Engin'rrs  expiefsfd  the  view  that  the  pressing 
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question  to  be  faced  on  British  railways  was  that  of  the  increase  in 
the  structure  gauge.  The  structure  gauge  determines  the  loading 
gauge  which  fixes  the  greatest  cross-section  of  the  rolling  stock 
and  anything  it  may  carry.  Sir  John  Aspinall  also  urged  that  it 
was  a  national  matter  and  that  the  structure  gauge  should  be  in- 
creased throughout  the  country  at  the  national  cost.  Should  this 
matter  be  undertaken  by  the  Ministry  of  Transport  it  is  hoped  that 
provision  for  the  overhead  equipment  of  railways  for  electric  traction 
will  not  be  overlooked. 

The  electrification  of  railways  crossing  mountain  ranges  in  the 
United  States  and  elsewhere  have  shown  the  ability  of  the  electric 
locomotive  to  haul  heavier  mineral  and  goods  trains  up  grades  at 
higher  speeds  and  with  fewer  locomotives  than  with  the  steam 
locomotive.  In  this  connection  a  matter  of  great  imjxjrtance  is 
the  decision  under  the  Ministry  of  Transport  Act  to  acquire  traders' 
wagons,  which  roughly  form  half  of  the  1,250,000  wagons  in  use 
on  our  railways.  Draw  gear  is  supposed  to  be  tested  to  50  tons 
and  to  be  worked  at  12-|  tons  and  to  be  maintained  at  that  strength, 
but  the  frequent  breaking  of  couplings  at  much  lower  draw-bar 
pulls  show  that  this  is  not  done.  If  lieavier  goods  trains  and 
especially  mineral  trains  are  to  be  hauled  by  electric  locomotives 
at  increased  speeds,  the  strength  of  the  draw  gear  on  all  wagons 
must  be  increased,  while  continuous  brakes  must  be  fitted  to  the 
fast  mineral  trains.  Within  the  limitations  of  the  present  structure 
gauges  and  the  strength  of  bridges  the  greatest  dimensions  of  the 
steam  locomotive,  which  determine  hauling  capacity  have  been 
reached,  but  that  capacity  on  at  least  one  railway  amounts  on  the 
level  to  a  1,600-ton  load  (inclusive  of  wagon  weight)  at  a  high  speed. 
Should  the  structure  gauge  be  increased,  the  power  of  the  steam 
locomotive  could  also  be  increased  and  the  limitation  of  weight  of 
train  which  could  be  hauled  would  be  more  emphatically  than  it 
is  now  the  strength  of  the  wagon  draw-gear  and  not  the  capacity 
of  the  steam  locomotive.  There  is  a  further  limitation  to  the 
maximum  length  of  mineral  or  goods  trains  which  could  be  hauled 
in  the  length  of  lay-by  and  reception  sidings,  and  it  is  earnestly  to 
be  hoped  that  in  laying  out  new  reception  sidings  the  importance 
of  accommodating  trains  of  at  least  100  wagons  or  more  in  length 
will  be  recognised.  Small-capacity  coal  wagons  limit  the  train 
load  very  greatly,  but  very  few  collieries  have  screens  high  enough 
to  take  more  than  the  10  or  12  ton  wagon.  Enough  has  been  said 
to  suggest  that  in  this  country,  unlike  the  United  States,  many 
things  have  to  be  changed  before  electric  traction  can  assert  its  full 
advantage  in  hauling  heavier  goods  trains,  though  increased  speeds 
could  be  obtained  at  once.  And  these  changes  will  take  years  to 
cany  out. 

If,  then,  mineral  and  goods  traffic  is  to  be  hauled  electrically 
under  present  conchtions  of  size  of  wagons,  strength  of  draw  gear 
and  capacity  of  sidings,  it  must  be  because  it  is  more  economical 
in  the  cost  of  haulage,  and  the  same  applies  to  passenger  traffic. 
There  is,  however,  an  exception  to  be  made  to  the  above  state- 
ment in  the  case  of  mineral  traffic  down  valleys  where  gradients  are 
steep.  The  steam  locomotive  which  can  haul  1,600  tons  on  the 
level  cannot  haul  one-third  of  this  load  up  a  gradient  of  1  in  50  at 
a  convenient  speed,  while  within  the  same  load  gauge  an  electric 
locomotive  can  be  made  to  haul  the  1,600  tons  up  1  in  50,  or  if  need 
be  double  this  load,  provided  the  draw-gear  is  strong  enough. 

In  discussing  the  economies  of  electric  traction  on  railways  only 
the  locomotive  and  the  train  it  hauls  are  considered,  and  the  analysis 
of  its  rmming  costs  \\ith  steam  to  see  if  electricity  can  introduce 
such  economies  in  working  costs  as  to  warrant  its  use.  Traffic 
costs  will  be  taken  as  unaltered.  When  supplied  by  electricity  from 
central  stations  using  modern  large  turbo-alternators  enjoying  such 
diversity  of  load  that  the  power  factor  is  above  30  per  cent,  the 
coal  burnt  in  the  furnaces  of  the  boilers  to  produce  a  given  hauling 
effect  on  the  railway  by  means  of  an  electric  locomotive  is  at  most 
40  per  cent,  of  the  coal  burnt  in  the  furnace  of  a  steam  locomotive 
to  achieve  the  same  result.  It  has  been  roughly  estimated  that 
to  electrify  all  the  railways  in  Great  Britain  \^'Ould  cost  some 
£300,000,000,  and  if  coal  ever  rose  to  45s.  per  ton  the  saving  of 
7,00(»,(l()()  tons  per  annum  would  of  itself  pay  5  per  cent,  on  the 
investment.  If  the  working  costs  per  steam  locomotive  are  com- 
pared for  several  large  railways  running  more  than  12,000  passenger, 
goods  and  mineral  train-miles  for  each  mile  of  route  over  which  the 
locomotives  work,  it  is  foimd  that  these  costs  are  very  similar. 
Average  costs  for  one  typical  main Jine  railway  are  therefore  a  rough 
indication  of  the  costs  for  the  others.  The  figures  in  the  analysis 
which  follows  have  little  intrinsic  value  in  themselves  but  indicate 
only  tendencies.  The  cost  of  running  a  passenger  locomotive  in 
1913  averaged  over  the  year  and  the  raih^ay  was  £1,240.  Of  this 
coal  and  water  amounted  to  £460,  which  is  37.1  per  cent,  of  the 
whole.  The  average  number  of  passenger-train  miles  hauled  by 
each  locomotive  per  aimum  was  27,000  and  the  cost  per  train-mile 
for  coal  and  water  was  4d.  and  for  the  other  items  7d.,  making  a 


total  per  train  mile  of  lid.  The  cost  of  running  a  goods  locomotive 
in  1913  averaged  over  the  year  and  the  railway  was  £1,020.  Of  this 
amount  coal  and  water  accounted  for  £2.50,  which  is  24J  per  cent. 
of  the  whole.  The  average  number  of  goods-train  miles  hauled 
by  each  locomotive  per  annum  was  10,000,  and  the  cost  per  train- 
mile  for  coal  and  water  was  6d.,  and  for  the  other  items  Is.  7d.,  making 
atotal  per  train-mile  of  2s.  0|d.  The  present  working  cost  of  the  train- 
mile  for  passenger  service  is  2s.  Od.  and  for  goods  and  mineral  service 
4s.  8d.  Experience  in  America  and  elsewhere  has  shown  that  the 
annual  passenger-train  miles  per  locomotive  would  be  increased  from 
27,000  with  steam  to  at  least  40,000  with  electricity,  and  the  annual 
goods-train  miles  per  locomotive  would  be  increased  from  10,000 
to  at  least  20,000.  Taking  these  minimum  increases  and  asuming 
also  that  the  total  of  all  the  working  costs  other  than  coal  and  water 
were  the  same  as  for  steam,  which  is  not  in  favour  of  the  electric 
locomotive,  these  items  come  to  lOd.  for  the  electric  locomotive 
passenger-train  mile  and  to  Is.  8d.  per  electric  locomotive  goods- 
tram  mile.  Subtracting  these  costs  from  the  total  steam-train 
mile  costs  of  2s.  Od.  and  48.  8d.  respectively  for  passenger  and  goods 
service  there  is  left  per  electric  locomotive  train-mile.  Is.  2d.  for 
passenger  service  and  3s.  Od.  for  goods  service  to  pay  for  electricity 
and  also  to  pay  interest  on  the  cost  of  the  electric  locomotives  and  of 
the  electrical  equipment.  Mr.  F.  W.  Carter  estimates  that  with 
high-pressure  direct-current  equipment  the  cost  of  electrifying  a 
railway  where,  as  in  Great  Britain,  there  is  on  the  average  one  steam 
locomotive  per  mile  of  route  is  approximately  double  the  cost  of 
the  electric  locomotives  required.  He  also  states  that  the  cost  of 
an  electric  locomotive  is  2J  times  the  cost  of  the  steam 
locomotive  for  equal  draw-bar  pull  and  speed.  The  average 
capital  cost  this  year  of  a  steam  locomotive  may  be  taken 
as  £7,000,  so  that  for  each  electric  locomotive  required  on  the  rail- 
way its  capital  cost  together  with  that  of  the  electrical  equipment 
of  the  line  exclusive  of  power  house  and  high-pressure  transmission, 
will  to-day  be  some  £35,000.  In  that  figure  no  credit  has  been 
taken  for  displaced  steam  locomotives,  nor  on  the  other  hand  does 
it  include  anything  for  structural  alterations  which  it  has  been 
already  urged  should  be  made  at  the  cost  of  the  State,  since  much 
larger  interests  than  electrification  are  involved.  If  the  revenue 
earned  by  the  train  mileage  hauled  by  each  electric  locomotive  has 
to  pay  interest  at  5  per  cent,  on  the  capital  cost  of  the  equipment, 
then  each  passenger  locomotive  hauling  40,000  train-miles  per  annum 
must  earn  lOid.  per  train-mile  and  each  goods  locomotive  hauling 
20,000  train-miles  per  annum  must  earn  Is.  9d.  per  train-mOe  to  jwy 
interest  on  electrical  equipment,  including  locomotives.  The  earn- 
ings for  both  interest  and  electricity  were  per  passenger  train  mile 
Is.  2d.  and  per  goods-train  mile  3s.  ;  consequently  each  jMissenger 
electric  locomotive  has  3id.  and  each  goods  electric  locomotive  has 
Is.  9d.  left  per  train-mife  for  electricity.  Where  in  this  comitry 
railAvays  generate  their  own  electricity  the  annual  one-hour  load 
factor  does  not  exceed  40  jjer  cent,  except  in  one  instance.  If,  how- 
ever, railways  can  obtain  electricitj'  from  power  stations  with  great 
diversity  of  load  reaching  a  maximum  value  of  not  less  than  50,000  kw . 
it  may  be  possible  to  generate  with  a  load  factor  of  about  50  per 
cent,  and  under  these  conditions,  even  at  recent  prices,  electricity 
for  traction  should  be  able  to  be  bought  for  Ad.  per  kw.-hour  at 
the  generating  station.  At  this  price  the  3Sd.  and  Is.  3d.  available 
respectively  pev  passenger  and  goods  electric  locomotive  will  provide 
7  kw.-hours  per  passenger-train  mile  and  30  kw.-hours  per  goods- 
train  mile.  Assuming  40  watt-hours  per  ton-mile  as  an  average 
for  passenger  service,  the  average  weight  of  passenger  train,  including 
the  locomotive,  would  be  only  175  tons.  Assumins  30  watt-hours 
per  ton-mile  as  an  average  for  goods  service,  the  average  weight  of 
goods  train,  including  the  locomotive,  would  he  1,000  tons.  The 
assumptions  made  in  this  analysis  are  numerous  and  doubtless 
controversial,  but  for  the  tyjie  of  railway  taken  they  are  the  same 
for  tlie  passenger  and  for  the  goods  electric  locomotive  will  the 
exception  of  the  annual  train-miles  worked.  In  oitler  to  earn  the 
present  revenue  jier  train-mile  the  average  pa.ssenger  train,  including 
its  locomotive  should  be  more  nearly  275  than  175  tons,  while  the 
goods  train  of  1,000  tons,  is  of  course  mvich  heavier  than  is  hauled 
in  this  country  as  an  average.  It  may  be  claimed  that  basing  the 
working  costs  of  each  kind  of  locomotive,  steam  and  electric,  on  the 
average  train-miles  hauled  in  a  year,  and  placing  the  known  increase 
in  train-miles  hauled  by  an  electric  locomotive  at  reasonable  figures 
for  passengers  and  goods  res]5ectively,  the  passenger  electric  loco- 
motive might  have  difficulty  in  earning  sufficient  revenue  to  meet 
all  present  charges  and  have  enough  to  s]xire  to  pay  for  electricity 
and  for  interest  on  the  electrical  equipment,  while  the  goods  loco- 
motive could  much  more  than  do  so,  provided  in  both  cases  electricity 
is  bought  or  produced  by  the  railway  at  id.  per  kw.  hour  at  he 
generating  station.  All  that  the  figm-es  show,  however,  is  that 
in  a  typical  case  for  the  same  working  expenses  now  incurred  by 
steam  traction,  electrification  is  more  in  favour  of  goods  haulage 
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than  of  passenger  haulage,  aiul  among  the  railway  economies  neces- 
sary to  pay  the  enormously  increased  working  exJ)en^e8  the  electrifi- 
cation of  goods  and  especially  of  mineral  lines  ought  to  receive  due 
consideration. 

With  the  exception  of  the  18  route  miles  of  mineral  line  all  the 
elwtritied  railways  in  this  country  arc  of  the  suburban  type,  the 
feature  of  which  has  been  first  to  restore  a  decreasing  traffic  and  then 
to  increa.se  tlie  traffic.  Some  jiarticidars  are  given  for  tlie  London 
and  .South-Western  electrified  suburban  system.  The  length  of 
route  electrified  is  49  miles  and  the  length  of  single  track  is  152  miles. 
The  attached  diagram  shows  the  number  of  passengers  carried 
during  seven  12-montIily  periods,  from  \\  liich  it  will  be  seen  that  the 
L.  &  S.W.  electrification  has  proved  satisfacton.-  no  only  in  restoring 
a  diminishing  traffic  but  has  been  used  to  its  utmost  capacity  and 
proved  a  most  valuable  additional  facilitj-  for  the  Government 
in  meeting  the  restrictions  placed  on  road  motor  traffic. 

Tables  are  given  in  the  address  showing  the  position  of  electric 
traction  on  British  raOways  in  1918,  and  similar  figures  for  eight 
railways  in  the  United  .States.  During  1918  the  electricity  used 
for  traction  on  these  railways  was  478,000,000  kw.-hours  with  an 
annual  one-hour  load  factor  of  46  per  cent.  Almost  exactly  half 
of  this  electricity  was  bought  at  an  annual  one-hour  load  factor  of 
49  per  cent.,  \\hile  that  generated  by  the  railways  had  a  load  factor 
of  42  per  cent.  For  lighting  and  power  164,000,000  kw.-hours  were 
generated  and  bought  at  an  annual  one-hour  load  factor  of  44  per 
cent.  In  e%'ery  instance  the  load  factor  is  better  than  on  British 
■  ailways,  being  above  rather  than  below  40  per  cent.  Sixty -eight 
American  railways  p  ssess  76<J  worksho{)s,  two-fifths  of  which 
generate  their  own  electricity  for  po^\•er,  and  a  total  of  366,.500  h.p. 
is  connected  to  the  supply.  On  the  14  Bri'.ish  railw  ays,  w  hich  possess 
all  the  electric  traction  and  by  far  the  greater  part  of  the  use  of 
electricity  for  other  purposes,  the  total  kilowatt-hours  used  during 
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1918  for  traction  were  400,000,000  and  the  kilowatts  of  maximum 
demand  averaged  over  an  hour  were  123,000.  Consequently  the 
annual  one-hour  load  factor  was  37  per  cent.  Ninety  per  cent. 
of  the  electricity  was  generated  by  the  railways  at  an  annual  one- 
hour  load  factor  of  41  per  cent.  The  remaining  10  per  cent,  of  the 
electricity  was  bought,  and  from  the  figures  of  maximum  demand 
given,  which  are  generally  difficult  to  estimate,  the  load  factor  is 
19  per  cent.  The  important  point  is  that  for  suburban  se. vices, 
many  of  them  continuous  for  20  hour.-i  or  more,  the  greatest  annual 
load  factor  which  has  been  obtained  in  this  country  when  railways 
generate  their  own  electric  power  is  about  40  per  cent.  It  is  probable 
that  the  electricity  bought  had  about  the  same  load  factor.  The 
total  u.sc  of  electricity  by  the  14  railways  for  traction,  ligh'ing, 
and  power  in  1918  amounted  to  .'jl7,0(M),000  kw.-hours,  and  the 
annual  one-hour  load  factor  was  34  per  cent.  When  the  war  started, 
British  railways  were  actually  committed  to  the  carrying  out  of 
additional  electric  traction,  and  with  it  a  certain  amount  of  power 
and  lighting  which  was  stopped  by  the  war.  Had  this  work  been 
carried  out  the  estimatcfl  kilowatt-hours  of  electricity  generated 
would  have  been  3.57,(KjO,fKKl  at  an  estimated  loa<l  factor  of  43  per 
cent.  But  for  the  war  the  total  electricity  generated  and  bought 
by  the  14  railways  during  1918,  including  these  commitments,  would 
have  been  87.5,fXX),(H)0  kw.-hours  at  an  annual  one-hiiur  load  factor 
of  37  per  cent.  The  14  railways,  therefore,  used  for  all  jjurposes 
in  1918  12}  per  cent,  of  the  quantity  generated  by  supply  authorities, 
and  would  have  used  20  per  oent.  taking  account  of  such  part  of  it 
as  woulrl  have  Iteen  bought,  supposing  their  actual  commitments 
had  not  Ijeen  stoppefl  by  the  war.  .\part  from  the  imp<jrtance  of 
the  present  railway  load  as  compared  with  the  whole  load  of  the 
supply  authorities,  a  proportion  which  i  quite  certain  to  increase 
as  soon  as  railway  [X)licy  is  defined,  a  number  of  figures  including 
loafl  factors  liave  Ijeen  quoted  because  there  lias  l)een  a  tendency 


in  some  quarters  to  exaggerate  the  value  of  the  railway  load  factor, 
which  it  will  be  seen  both  in  actual  fact  and  in  estimate  is  in  this 
countrj-  below  40  per  cent,  for  the  densest  type  of  suburban  ser^'ice. 
The  liighest  railway  traction  annual  one-hour  load  factor  in  this 
country  for  one  of  the  most  dense  electric  sers'ices  in  the  world — 
the  London  tube  .service — reaches  48  per  cent,  and  is  the  same  for 
traction  as  for  lighting  and  power.  But  this  value  is  altogether 
exceptional. 

Diversity  of  many  loads,  of  fairly  good  but  different  load  factors, 
from  one  or  more  interconnected  power  stations  where  tlie  individual 
units  can  be  of  greater  output  than  would   be  jxjssible  in  a  power 
station  devoted  almost  entirely  to  traction,  will  do  more  to  cheapen 
electricity  than  the  separate  generating  station  for  each  railway  But 
essential  as  cheap  electricity  is  for  railway  electric  traction,  what  is 
of  greater  importance  is  security  of  supply,  and  the  policy  of  the 
railway  companies  in   building  their  own   power  stations  and   in 
wishing  to  keep  those  that  they  have  built  is  chiefly  for  security  of 
supply.     For  railways  taking  a  supply  from  other  power  stations 
than  their  own  the  geographical  position  of  the  latter  relative  to 
the  railway  is  a  matter  of  importance  from  the  pomt  of  view  of  cost, 
and  it  has  been  shown  that  the  economy  of  using  a  station  equipped 
with  large  imits  may  be  quite  counteracted  by  the  cost  of  the  trans- 
mission lines.     Whether  the  railways  are  worked  as  a  whole  or  as 
separate  concerns,  if  main-line  electrification  is  to  be  carried  out 
it  is  necessary  that  an  electric  locomotive  should  work  anywhere, 
and  it  is  certainly  desirable  that  one  system  should  be  adopted  for 
the  whole  country  for  main  line  as  apart  from  suburban  traction.     So 
far  as  our  present  knowledge  goes  the  railways  of  the  whole  country 
would   be  more  economically  electrified  by  direct  current  than  by 
alternating  current.     Although  there  are  instances  to  the  contrary 
in  Great  Britain,  it  may  be  stated  as  a  general  rule  for  suburban 
service  that  it  is  not  worth  while  to  electrify  for  a  service  to  be  run 
by  mulitple-unit  rolling  stock  unless  a  pair  of  tracks  can  be  set 
apart  wholly  for  the  service,  and  in  general  it  is  fair  to  assume  that 
whatever  system  or  voltage  is  in  use  for  suburban  ser\'ices,  this 
will  not  interfere  at  all  or  only  to  a  limited  extent  with  main-line 
el'ctrification.      The   fullest  consideration   w-ill   have   to   be   given 
as  to  whether  a  pressure  of,  say,   1,.500  volts  is  high  enough  for 
main-line  electrification  or  if  double  this  pressure  will  be  needed 
for  overhead  equipment.     Two  pressures  have  to  be  used  for  main- 
line electrification,  locomotives  must  be  able  to  use  both.     Speed 
control  by  shunting  the  field  goes  far  to  remove  perhaps  the  only 
disadvantage  of  the  .series  motor.     In  favourable  cases  field  control 
may  reduce   rheostatic  losses  during  acceleration  by  as  much  as 
50   per  cent.,  and  the  additional  running  speeds  obtainable  are 
essential  for  main-line  working.     The  economy  over  the  wearmg 
away  of  wheel  tyres  and  brake  shoes  by  turning  the  series  electric 
motor  into  a  shunt-wound  generator  and  returning  a  part  of  the 
energy  otherwise  lost  in  braking  to  the  line  by  regenerative  electric 
braking,  is  so  obvious  that  it  must  always  appeal  to  the  engineer  in 
spite  of  its  difficulties.      If  it  is  required,  then  more  contactors  are 
needed,  and  should  it  be  necessary  to  run  a  locomotive  at  two-Hirect- 
current  pressures  one  double  the  other,  to  employ  shunt  field  regu- 
lation and  to  have  regenerative  braking,  the  12  original  contactors 
may  be  multiplied  by  four  at  least  to  give  the  necessary  changes 
in  the  connections.     The  cost  and  maintenance  of  so  large  a  number 
of  contactors  becomes  a  serious  item,  and  until  considerable  experi- 
ence has  been  obtained  in  their  manufacture  and  maintenance  they 
are  the  most  likely  source  of  failure. 

Fourteen  British  railways  in  1918  required  118,000,000  kw.-hours 
for  lighting  and  power;  29  per  cent,  of  this  was  purchased  and  the 
annual  one-hour  load  factor  of  this  was  18  per  cent.  The  annual 
one-hour  load  factor  of  the  electricity  generated  by  the  railways 
for  lighting  and  jwwer  was  32  per  cent.,  varying  from  a  minimum 
of  10  jier  cent,  to  a  maximum  of  48  per  cent.,  and  for  the  whole  use 
generated  and  bought  26  per  cent.  It  is  intetesting  to  note  that 
in  Ame  ica  the  load  factor  for  lighting  and  power  is  of  the  order  of 
45  -per  cent.  At  the  present  time  much  attention  is  being  paid  to 
the  mechanical  handling  of  goods.  The  whole  railway  methods  of 
handling  and  hauling  goods  traffic  have  been  built  up  gradually 
to  suit  the  trader's  requirements,  and  imder  the  present  methods 
of  working  railway  engineers  have  designed  many  schemes  of  con- 
veyors and  transporters  which  have  been  carefully  consitlered,  Init 
few  if  any  of  them  have  been  commercially  acceptable.  Until  the 
entire  habits  of  the  traders  arc  changed  it  does  not  seem  possible 
to  deal  with  general  merchandise  wholly  by  mechanical  means, 
much  as  it  would  be  to  the  advantage  of  the  railways  to  do  so.  If 
it  were  po.ssible,  the  engineering  prolilcm  with  electrical  machinery 
is  quite  .straightforward.  In  a  busy  goods  station  careful  checkings 
have  shown  that  not  more  than  3  jxr  cent,  of  the  total  weight  of 
general  merchandise  handled  in  any  one  day  is  moved  by  the  cranes. 
When  instead  of  general  merchandise  of  all  sorts  of  shajies,  sizes 
and  weights  special  goods  of  nearly  uniform  size  and  weight  have 
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to  be  dealt  with  in  large  quantities,  the  whole  can  be  loaded,  trans- 
fered  and  unloaded  mechanically,  and  electric  machinei-y  is  by  far 
the  most  suitable  where  the  work  cannot  be  done  by  gravity.  For 
dealing  rapidly  \\ith  large  quantities  of  material  of  about  the  same 
size  and  weight,  it  is  possible  to  design  a  conveyor  to  meet  almost 
any  requirement,  supplemented  with  apparatus  for  loading  on  to  the 
conveyor  and  for  receiving  the  conveyed  material. 

In  addition  to  a  large  electric  lighting  load  and  a  certain  amount 
of  heating  and  cooking,  electricity  is  also  used  by  railways  for  open- 
ing   and    closing    Ssherzer    bridges,    for    working    all    classes    of 


machinery,  and  in  most  departments  of  their  locomotive  carriage 
and  wagon  works  for  driving  machine  tools,  while  the  use  of  the 
electric  vehicle  from  a  .5-ton  lorry  to  a  platform  trolley  is  increasing. 
As  regards  train  lighting  apparatus,  it  is  an  automatic  centrdl 
station,  and  railwaymen  have  been  so  intent  on  getting  the  whole 
plant  reliable  that  not  enough  attention  has  been  paid  to  economy 
in  power.  Experiments  with  different  djTiamos  show  for  the 
variable-speed  type  at  high  speeds  a  saving  over  the  non-variable 
speed  type  of  some  40  per  cent,  in  the  power  taken  from  the  loco- 
motive for  lighting. 


Aircraft  Telephony.' 

Hv    Capt.    B.    S.   COHEN.    R.A.F. 

(Oonclnded  from  p.  549J 


The  Admiralty  are  aliv'e  to  the  possibilities  of  the  throat  telephone 
as  a  ships  telephone,  and  experiments  have  been  in  hand  for  some 
time  on  H.M.S.  "Vernon"  and  on  battleships.  I  understand  the 
results,  so  far  as  they  have  gone,  have  been  satisfactory  and  that  the 
general  adoption  of  this  instrument  is  in  contemplation. 

The  inter-conimunication  telephone  sets  have  been  designee  to 
allow  the  head  receivers  to  be  used  either  for  wireless  telegri.phy 
and  telephony,  and  a  receiver  of  2,000  ohms 
resistance  designed  for  wireless  telephony  was 
adopted.  This  receiver  is  used  mounted  with 
the' microphone  as  a  hand  combination  or  a  pair 
are  mounted  in  a  flying-cap  for  use  independently. 
The  efficiency  of  the  aircraft  telephone  depends 
to  a  very  great  extent  on  the  design  of  the  liead 
gear,  and  many  patters  were  designed  and  rejected 
before  a  generally  suitable  form  was  obtained.  -j-c 

Fig.    4   illustrates    a    complete    headgear    set,        6  vol 
including  flying  cap,  receiver   and   microphone 
in  necklet,  &c.     The  receiver  can  be  used  either 
loose  in  the  cap-ear  pockets   and   pressed   up  to  the  ear  by  the 
straps  or  enclosed  in  spongy  rubber  ear-cups,  which  take  some  of 


When  the  hand  combination  set  is  used,  it  is  merely  necessan- 
to  cut  a  hole  in  the  side  of  an  ordinary  poekletess  flying  cap  over 
the  ear  and  the  receiver  is  placed  over  this  hole,  which  is  normally 
covered  by  a  flap. 

PILOT  W IT  OPERATOR 


CONNECTIONS  OFCOIl. 


^'10.  4. — An  AiKCR.iFT  Telefhoxe  He.^d  Set. 

the  direct  pressure  off  the  edges  of  the  ear  and  also  absorb'per- 
spiration.  The  disadvantage  of  the  rubber  ear-cup  is  bulkiness, 
rendering  the  Mind  pressure  on  the  ear  pockets  rather  noticeable. 


l"'io.  5. — DI.4GEAM  OF  Connections  of  Aikcb.4Ft  Inter-Communication 
Telephones 


As  regards  switchgear,  plugs  and  jacks  of  the  familiar  four-prong 
and  hole  telephone  pattern  have  been  adopted.  In  a  special  set 
designed  for  use  with  wireless  telephony  the  plugs  and  jacks  are 
rendereil  irreversible  by  replacuig  one  plug-prong  by  a  jirong  of 
larger  diameter  and  drilling  out  the  corresponding  hole  in  the  ebonite 
socket.  All  jacks  and  plugs  are  rendered  weatiier-proof  by  use  of 
rubber  covers,  and  the  cords  have  a  waterproof  lapping.  A  switch- 
ing-box for  connecting  up  various  services  is  used,  which  can  be 
arranged  to  connect  up  either  inter-conununication,  wireless  tele- 
graphy, wireless  telephony  or  direction- flnding  wireless  gear  to  the 
same  head  receivers.  The  connections  of  a  set  of  this  kind  are 
shown  in  Fig.  5.  The  pair  of  reccivere  at  each  station  are  all  in 
parallel  for  uitereommunication  (the  individual  receivere  of  a  jwir 
are  in  series)  across  the  400  ohms  secondari-  winding  of  induction 
coil,  and  all  microphones  are  brought  on  to  the  common  1-ohm 
primary  through  a  6-volt  accumulator  battery.  Tlie  telephone 
installation  on  a  large  long-distance  bomber,  siich  as  the  V-tyjie 
Handley-Page  mider  war  conditions,  is  quite  elaborate.  (See  Fig  6.) 
.V  visual  calling  up  signal  is  required  w  hen  using  hand  combination 
sets.  One  fonn  used  consists  of  a  push  in  which  the  button  is 
replaced  by  a  pea  lamp.  These  little  lamps  are  ver*-  strtmg  and 
capable  of  withstanding  a  great  deal  of  haitl  usage  andvibration 
It  may  be  of  interest  to  note  that  even  aircnxft  telephones  are  not 
immune  from  cross  talk,  and  in  order  to  prevent  interferences  with 

♦Abstract  of  a  P.iper  read  b.f  .re  the  London  Centre  of  the  Institution 
of  Post  0  fSoo  Electrical  Engineers. 
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direction|finding  and  other  forms  of  wireless  and  also  disturbance 
from  the  engine  magneto,  it  is  found  desirable  to  cover  the  line 
wiring  with  copper  braiding  and  bond  to  earth,  i.e.,  aeroplane 
fuselage  stays,  &c..  at  18-in.  intenals.  On  a  V-type  Handley  Page 
there  are  four  engines  with  a  total  of  16  magnetos,  so  that  magnetc 
disturbance  becomes  a  factor  to  be  dealt  with.  An  interesting 
extension  of  the  use  of  intercommunication  telephones  on  naval 
aircraft  may  be  mentioned.  The  machines  Avhich  Hy  from  the  deck 
of  the  large  aeroplane  carrier  H.M.8.  "  Furious  "  have  a  jack  in  the 
tail  connected  to  the  intercommunication  ])hones,  and  this  is  con- 
nected by  a  plug  to  the  sliip's  telephones,  and  the  navigating  officer 
canjtluis  communicate  w  ith  the  air  pilot  mitil  he  actually  takes  off 
w  hen  the'plug  is  pulled  fiee  by  the  motion  of  the  plane . 


'Ihe  si)eoial  problems  to  be  met  at  high  altitudes  are  numerous. 
At  a  height  of  15,00()  ft.  upwards  there  is  a  noticeable  decrease  in 
the  volume  of  air-borne  sounds,  and  it  is  also  necessary  for  the 


BRAIDING  IS  TO  BE  EARTHED  EVERY 


FlO.    6.— DrAORAM   OP    INTER-COMMUXICATION   TELEPHONE   SvSTEM   ON   "V"    TYPE    HaNDLEV-PaGE. 


3  TO  TELEPHOriE 

SOCKETS 
z  ON  TUNER 


(TV^. 


-.^ 


Diagram  showing  Circuit. 


^^^'T^-^l 


Fio.  7.— D 


Wntij'o  Diagram. 
lAGBAM  OF  Combined  Wireless  and  Telephone  Set. 


occupants  of  the  machine  to  take  oxygen.  In  some  casesj  a  mask 
is  worn  into  which  the  oxygen  is  fed,  or  alternatively  the  oxygen 
can  be  taken  in  frequent  whiffs  through  a  mouthpiece.  The  throat 
microphone  is  independent  of  atmospheric  density  and  operates 
quite  as  well  at  high  as  at  low  altitudes.  If  the  necklet  pattern  is 
in  use  it  is,  however,  found  advisable  to  wear  this  very  loose.  The 
behaviour  of  accumulators  at  the  low  temj)eratures  met  with  at  hig! 
altitudes  has  been  investigated  and  it  is  found  that  the  capacity  c 
a  cell  is  reduced  to  57  per  cent,  of  its  noimal  capacity  at  a  tempert. 
ture  of  13('.,  and  this  is  about  the  normal  temperature  at  an  alti- 
tude of  23,U(K»  ft.  The  difficulty  is  met  by  placing  the  accumulators 
in  lagged  wooden  boxes,  and  the  duration  of  time  at  which  the 
machines  remain  at  high  altitudes  is  then  insufficient  to  freeze  the 
accumulators. 

In  connection  with  the  development  of  wireless  telephony  it  was 
found  necessary  to  equip  two-seater  machines  so  that  wireless  and 
intercommunication  telephony  could  be  continuously  connected  up 
without  the  necessity  of  switching  the  head  receiver  from  one  service 
to  the  other,  and  difficulty  was  found  in  devising  a  suitable  circuit 
which  did  not  reduce  the  wireless  range.  A  circuit  was  devised 
which  fulfilled  these  conditions  by  simple  means.  Fig.  7  illustrates 
this.  The  double  head  receivers  at  the  two  positions  have  the 
inter-communication  induction  coil  secondary  bridgetl  tetween  the 
central  points  of  the  individual  pairs.  Wireless  telephony  is  in 
consequence  unaffected  by  the  presence  of  the  coil.  The  intro- 
duction of  this  system  necessitated  the  use  of  quad  wiring  and  of 
irreversible  plugs  and  ja<:ks.  The  advantages,  however,  outweighed 
these  disadvantages,  and  this  arrangement  was  adopted  as  standard 
in  connection  with  wireless  telejihony  working. 
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A  Direct  Method  of  Calculating  Shunt  Field 
Coils  Having  Tw  o  Gauges  of  Wire. 


By     K.    G.     JAKK>I.VN,     U.Sf. 


To  obtain  a  given  number  of  ampere -turns  from  a  given  shunt 
field  coil  at  a  given  voltage,  a  certain  fixed  sectional  area  of 
wire  is  necessary  if  all  the  wire  used  is  of  the  same  gauge.  It 
often  happens,  however,  that  the  area  of  wire  required  is  not 
included  in  the  S.W.G.  table,  and  then  the  two  nearest  stan- 
dard gauges  above  and  below  have  to  be  used,  each  coil  being 
wound  with  wire  partly  of  the  larger  gauge  and  partly  of  the 
smaller  gauge.  It  is  necessary,  therefore,  to  find  how  inuch 
I  f  each  gauge  has  to  be  used  to  obtain  the  desired  result.  The 
present  method  used  by  designers  is  the  "trial  and  error" 
method.  Certain  values  of  the  winding  depths  of  the  two 
gauges  are  assumed,  the  winding  is  calculated  out  from  be- 
ginning to  end,  and  then,  if  the  ampere-turns  do  not  come  out 
right,  other  values  (  i  the  winding  depths  are  taken  and  the 
calculation  gone  through  again.  Experienced  designers  can 
sometimes  arrive  at  the  correct  result  on  the  first  trial,  and 
seldom  have  to  make  more  than  two  attempts  ;  but  beginners 
have  ofter  to  try  four  or  five  times,  which  makes  their  work 
very  tedious. 

The  area  of  the  mie  insq.  mm.  necessary  if  a  single  gauge  is 
used  can  be  found  at  once  from  the  well-known  formula, 


0-0216  x^yx^o 


the 


where  AT  is  the  totil  number  of  ampere-turns  and  ?o 
mean  length  of  a  turn  in  metres. 

Let  us  take  as  a  first  approximation  that  the  number  ot  turns 
per  spool  is  the  same  whether  a  single  gauge  is  used  of  the 
required  section  or  two  standard  gauges  in  projKiTtions  to  be 
determined  later.  Now  the  number  of  turns  of  the  single 
gauge  is 

7'„=0-95/,  .  % 
do     (It, 

where  y  is  the  axial  length  of  the  spool,  Jq  is  the  tctal  winding 
depth,  f/'o  is  the  covered  diameter  of  the  wire,  0-95  's  an  allow- 
ance for  errors  in  workmanship,  &c.  We  can  also  write 
d\=kad„,  where  dg  is  the  bare  diameter  of  the  wire  and  kg  is 
a  coefficient  depending  on  the  thickness  of  covering.  Further, 
ko'dg'=ko\sg.i/^.     Hence  Tg=0u45!j.Vglkg^Sg. 

From  our  hyjjothesis,  ro=7',+7'2,  where  'J\  and  T^Aie  the 
number  of  turns  of  the 'standard  gauges,  and  therefore 


"  u —l—l  2 

7.   2»  I.  2~       <7.  2„    ' 

where  x^  and  i'j  are  the  winding  depths  of  tl 
gauges  and  .rg=./:j-f  j^. 
This  resolves  into 

X2  ftl     ^1  A^Q 


two  standard 


-k,^ 


k.^s2 


For  adjacent  gauges  having  the  same  thickness  of  covering 
it  is  a  very  close  approximation  to  write  kg=ki=k2,  and  hence 
we  have 

■'^=^i^.';^ (1) 


Now,  by  inserting  «„,  calculated  as  shown  above,  in  this 
equation,  we  obtain  at  once  the  proportion  of  the  winding 
depths  of  the  two  gauges  which  are  necessary  to  make  the 
resulting  coil  have  the  same  number  of  turns  as  a  coil  wound 
with  a  single  gauge  of  the  correct  section.  Unfortunately, 
however,  the  amptre-nirris  will  not  be  correct,  because  the 
resistance  of  the  composite  coil  will  not  be  the  same  as  that  of 
the  single-gauge  coil. 

The  difi'erence  in  resistance  is  greater  the  smaller  the  dia- 
meter of  the  coil,  because  there  is  a  greater  ditterence  in  thi' 
mean  lenL'ths  of  the  two  gauges.     The  curves  show  the  ratio 


of  the  resistance  of  the  composite  coil  to  that  of  the  single- 
gauge  coil  plotted  against  the  fraction  of  the  total  winding 
depth  occupied  by  the  larger  gauge.  Curve  a  shows  the  case 
when  the  larger  gauge  is  wound  first,  and  curve  h  when  the 
smaller  is  wound  first.  Both  curves  have  been  drawn  for  a 
coil  2.5  mm.  inside  diameter  and  a  winding  depth  of  50  mm., 
which  is  outside  the  range  of  practical  machine  design.  Even 
in  this  extreme  case,  however,  it  will  be  seen  that  the  error 
i/i  the  ampere-turns  is  never  greater  than  7  per  cent.,  and  it 
would,  therefore,  appear  that  by  introducing  a  constant  into 
equation  (1),  sufficient  accuracy  can  be  obtained  tor  practical 
work.  When  the  larger  gauge  is  wound  first  the  ampere-turns 
are  low,  and  when  the  smaller  is  wound  first  they  are  high,  so 
that  different  constants  will  be  required  for  the  two  cases.  A 
further  simplification  arises  from  the  fact  that  the  ratio  Sj/.s^ 
only  varies  throughout  the  standard  wire  table  between  1-14 
and  1-44  from  2/0  S.W.G.  to  4.5  S.W.G.,  and  may  be  taken 
as  a  constant  to  obtain  the  final  formulse. 

Writing  for  the  sake  of  convenience  xJxi=^l-\-x,lxj,  the 
following  formula}  give  very  accurate  results  for  all  .sizes  of 
coils,  whether  round  or  rectangular. 

1 .  If  the  larger  gauge  is  wound  first, 

Xi  So— S2 

where  Xg  is  the  total  winding  depth  and  x,  is  the  winding  depth 
of  the  larger  gauge. 

2.  If  the  smaller  gauire  is  wound  first, 

^° -=1+1-0 'i^». 
Xi  Sj— s> 

The  application  of  these  formulae  is  verv  simple,  and  can  best 


be  shown  by  means  of  an  example.     Let  the  total  winding 
depth  Xg  be  40  mm.,  the  mean  length  of  a  turn ,  Iq,  0-596  metre, 
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Fic!.  1. — RvTio   oi-    llEsisrANCEs    or   Compositk    Coil    .^nu   Sixcle 
GAUiiE  Coil  fok  Dh-ferknt  Proi-ortions  of  the  Trto  Gacc.es. 

the  total  number  of  ampere-turns  11,000  and  the  voltage  400. 
Tlion  Sg  can  be  calculated  as  shown  above,  and  we  have  Sq 
=0-354  sq.  mm.     The  nearest  gauges  are  22  and  23  S.W.G., 
which  have  areas  of  0-397  and  0-292  sq.  mm.  respectively. 
Therefore         s,-.s-o=0-397-0-354  -0-043, 
6„-s..=0-354 -0-292  =0-062. 


and 
Hence 

and 

Therel 
and 


"=0-695. 


"=1-312  if  the  22  S.W.G.  is  wound  first. 


40 


30-.")mm.ot  22  S.W.G., 


1-312 

=40-30-5     9-5  mm   of  23  S.W.G. 
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If  tlie  2.3  S.W.G.  i,-;  wi.uiid  first. 


so  that 


prd 


r-,  =  ,^=2.3-5  mm.o{22  S.W.G. , 


j,=40-23-5  =  16-5  mill,  ot  23  S.W.G. 

A  CO II veil' en t  nii'thod  of  .vriting  down  the  caltiilitioii  i.s  as 
follows  : — 

I>3il7         0-043 
0-3.")-l  [0-69.5    0-312]   1-312 

0-292        0-062 

The  jx)rtion  between  the  brackets  need  not  be  written  down, 
because,  when  the  differences  of  the  area.s  have  been  obtained, 
all  that  is  necess-iry  is  a  division  and  a  iiiultiplitation  on  the 
slide-rule  and  the  mental  addition  of  1. 

The  following  table  shows  the  average  errors  obtained  on 
applying  the  formula'  to  various  sizes  of  coil.  It  is  most  usual 
to  wind  the  larger  gauge  first,  and  that  condition  has  been 
assumed  in  the  examples  given,  but  the  second  formula  gives 
equally  accurate  results.  In  order  to  demonstrate  over  what 
a  wide  range  the  formula-  hold  good,  there  are  included  in  the 
table  examples  of  a  very  small  and  a  very  large  coil,  both 
outside  the  usual  j)ractical  range. 

It  would  appear  from  these  figures  that  the  ampere-turns 
obtained  have  a  tendency  to  be  high  fcr  the  large  coils  ara  low 
for  the  small  one,s  ;    but  too  much  importance  must  not  be 


attached  to  this.  In  all  the  figures  there  is  the  error  caused 
ly  the  gauges  not  (]uite  fitting  in  the  space  aUotted  to  them, 
and  also  the  slide-rule  error.  Finally,  alter  the  coil  has  been 
wound,  the  resistance  cannot  be  guaranteed  within  a  few  per 
cent.,  and  the  required  ampere-turns  depend  in  the  permea- 
bility ot  the  magnetic  circuit.  It  will  1  :e  seen,  therefore,  that 
all  the  errors  shown  in  the  table  are  negligible.  If,  as  some- 
times occurs,  the  larger  gauge  has  a  thicker  covering  than  the 
smaller,  the  ani2)ere-turns  are  slightly  lower  than  \vhen  the 
t\\«)  gauges  have  the  same  covering,  .so  that  in  this  case  the 
depth  of  the  larger  gauge  should  be  taken  slightly  greater  than 
the  calculated  value. 


Inside  dimensions                           | 

coil  in  mm.         '          '"'"•             "™- 

Ganges. 

Error. 
Per  cent 

50 
100 
150 
350 
18-5 
120 

6-3 
16-5 
260 
250 
150 

5-0 
10  0 
27() 
43  0 

39&40 
39  &  40 
36  &  37 
36&37 
38  &  39 
38  &  39 
38  &  39 
22  &  23 
22  &  23 
7&    8 
7  &    8 
13  &  14 
13&  14 
13  &  14 
13  &  14 

1 

25           15 

1 

25           ,,            1         .50 

3 

25           ;         .50 

4 

30x50 20 

30  x.iO 20 

30X.50 20 

+  1 
-1 

-1 
1 

1.50         , 40 

0 

280x400 ,         34 

280x400 34 

-t-1 

+2 
-f  1-5 

1.000  diameter 15 

1,000      15 

1,0(10      50 

4-1 

1,000      .50 

The  Electrification  of  the  South  African  Railways, 


(Condnded  fro 
On  the  Monument  and  Sea  Point  line  the  sers'ice  at  present  is 
comparatively  slow,  owing  to  the  single  track  and  paucity  of  passing 
places.  With  the  adoption  of  electric  traction,  it  is  considered 
possible  to  provide  an  8|  minute  service  and  to  reduce  the  time  of  the 
Complete  journey  from  19J  minutes  to  16  minutes.  It  is  suggested 
that  the  service  on  week  days  should  be  an  Sj  minute  service  for 
four  hours  a  day,  and  an  17  minute  service  for  13  hours.  This  would 
increase  the  annual  train  mileage  from  104,000  to  188,000,  leading 
to  an  estimated  increase  in  the  gross  receipts  of  50  pi?r  cent.  The 
new  car  shed  proposed  for  .Simonstov^n  could  also  be  used  'or  ae- 
oommodating  the  rolling  stock  for  this  branch,  and  the  necessary 
energy  could  be  olitaiiied  from  the  Caiie  Town  suh-station.  The 
capital  expenditure  necessary  for  the  electriiication  of  this  line  is 
estimated  at  £69,740,  while  the  working  experj-es  would  be  £13,42(1 
per  annum,  compared  with  £1 1,.300  for  the  present  service.  On  the 
other  hand,  the  estimated  increase  in  revenue  would  he  £7,800, 
representing  81  [ler  cent,  return  on  the  capital  outlay.  On  the 
Monument  Docks  line,  which  is  only  1-J  miles  in  length,  the  present 
service  has  two  trains  in  each  direction  for  the  greater  part  of  the 
day.  It  is  proposed  that  this  should  Ijc  increased  to  25  jier  cent., 
and  the  same  rolling  stock  used  as  on  the  iSimonstown  branch,  each 
train  to  consist  of  two  coaches  only.  The  estimated  net  capital 
expenditure  for  the  conversion  of  this  line  would  be  £4,190  and  the 
working  expenses  £I,78(t,  as  against  £3,(t60  as  at  present.  The  total 
proiit  due  to  electric  working  would,  therefore,  be  £1,280,  r(])rc 
.senting  a  return  of  .•{0-5  jjer  <ent.  on  the  i apital  outlay. 

The  Cajje  Town-Belleville  route  forms  jiart  of  the  main  line  to 
Touws  River,  and  the  ca])ital  outlay  and  working  expenses  are 
included  in  the  estimates  for  that  section.  The  ser\ice,  however,  is 
of  the  same  character  as  the  Simonstown  branch,  though  much  less 
in  value.  It  is  propo8<'d  to  accelerate  the  time  taken  from  37^ 
minutes  to  30  minutes,  so  that  the  annual  train  mileage  will  be 
ncrea,sed  from  180,(MJ<I,  as  at  prcwnt,  to  275,0(X)  with  the  electric 
service.  The  main  line  to  Touws  River,  which  it  is  proijosed  should 
be  electriKed,  includes  the  shunting  yards  in  the  neighbourhood  of 
Cajje  Town  and  the  suburban  service  to  liclleville  mentioned  above, 
aa  well  as  the  local  passenger  service  l>ct«ecii  ('ajx,-  Town  and  Wor- 
cester. The  traffic  on  these  lines  will  he  both  passenger  and  goods, 
though  it  is  not  proposed  that  the  large  number  of  sidings  which 
exist  on  this  section  should  Ix^  electrified  for  the  present.  In  esti- 
mating the  cost  of  electrification,  an  increase  of  50  per  cent,  in  the 
goods  ton  mileage  has  been  allowed  for.  If  this  increased  traffic  is 
worked  by  steam,  trains  of  l,(KXl  tons  can  be  dealt  with  except  on 
one  section,  where  the  gradients  are  severe  ;  but  it  » ill  be  necessarj' 
to  construct  three  additional  ftassing  plaites  at  an  estimated  cost  of 
£5,0fK>  each.     With  electric  working  it  will  Ije  jiossible  to  haul  trains 


III  iiaije  i'i'll.) 
of  1,100  tons  over  the  whole  section,  and  there  would  be  no  necessity 
for  additional  jmssing  places.  The  number  of  trains  passing  over 
the  section  would  be  reduced  to  3,7CO  [)er  annum,  compared  with 
5,990,  which  would  be  necessary  with  the  improved  steam  working. 
1  he  immediate  result  of  electriiication  would  be  a  very  substantial 
acceleration  in  both  passenger  and  goods  service,  especially  in  the 
latter.  The  reduction  in  travelling  time  for  a  single  trip  is  nearly 
5J  hours  in  the  case  of  goods  trains.  The  result  would  be  a  savirg 
in  the  capital  outlay  of  new  wagons  estimated  at  £62,.')00.  For 
working  this  section  the  purchase  of  16  double  unit  goods  engines, 
six  single  unit  goods  engines  for  banking,  and  nine  express  pas- 
senger engines  is  recommendetl,  \vhile  motor  multiple  unit  motor 
coaches  would  he  used  on  the  suburban  service  to  Belleville.  Si.xteen 
special  shunting  engines  would  he  required  for  use  in  the  Cape  Town 
yards,  as  it  is  considered  the  employment  of  these  engines  would  learl 
t(i  very  substantial  economies.  The  net  capital  outlay  on  rolling 
stock  f(ir  this  section  would  amount  to  £48.9.50,  with  an  additional 
£10,000  for  altering  the  running  sheds  at  Cape  Town  and  Touws 
River  to  lit  them  for  the  accommodation  of  electric  locomotives. 
The  line  equipment  is  estimated  to  co.st  £452,464  and  sub-stations 
£361,000.  The  total  net  outlay  on  this  section  is  estimated  at 
£1,036,414  ;  the  e.stimated  working  expen.ses  with  steam  amount  to 
£347,420,  and  with  electrical  operation  £238,030,  showing  a  saving 
of  £117,090.  To  this  must  be  added  the  estimated  increase  in 
revenue  of  £8,<I00  derived  from  the  Cajie  Town  Belleville  service. 
The  total  proiit  is  therefore  £125,0110,  representing  a  return  of  12-1 
l«r  cent,  on  the  net  ca|)ital  outlay. 

As  regards  the  shunting  service  in  Table  Bay  Docks,  the  presence 
of  a  large  number  of  cranes  of  dili'erent  types  prevents  the  use  of 
live  overhead  wires  over  many  of  the  tracks.  It  is  therefore  sug- 
gested that  the  overhead  line  equipment  should  be  conlined  to  those 
tracks  where  the  work  done  is  considerable,  and  small  storagi^ 
battery  locomotives  provided  for  the  other  tracks.  The  batteries 
on  these  locomotives  would  be  kept  charged  by  connecting  them 
in  series  with  the  driving  motors,  so  that  when  ever  a  locomotive 
is  used  for  shunting  on  a  siding  where  overhead  equipment  is  pro- 
vided electrical  energy  can  be  taken  for  charging  up  the  battery. 
No  time  would  therefore  be  lost  in  re-charging  or  changing  battery, 
and  the  locomotive  would,  therefore,  at  all  times  be  available  for 
ser\ice.  It  is  estimated  that  II  special  locomotives  would  be 
required  for  this  jiurpose,  which  would  release  the  eight  existing 
steam  locomotives  and  render  unncccss-ary  the  purchase  of  six 
additional  steam  locomotives  to  deal  with  the  increased  traffic.  The 
estimated  capital  ex|M-nditurc  on  the  overhead  liiu'  ecpiipment  of 
this  section  is  £.38,000  ;  the  net  capital  outlay  on  rolling  stock  is 
£69,820,  and  the  total  net  capital  outlay,  including  cor.tingcncicB 
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and  engineering  expenses,  is  £123,.520.  Tlie  working  expenses  witli 
steam  amount  to  £25,420,  and  with  electric  traction  £13,480;  the 
profit  is  therefore  £11,940,  representing  a  return  of  9-7  per  cent,  on 
the  net  capital  outlay. 

On  the  main  line  between  Durban  and  Glencoe,  which  is  about 
24i)  miles  long,  the  traffic  consists  principally  of  goods  trains  con- 
veying coal  from  the  Xatal  coaltields.  The  line  in  many  places 
contains  exceptionally  steep  gradients,  and  rises  to  a  maximum 
altitude  of  3,000  ft.  The  total  gross  tonnage  at  present  despatched 
from  Glencoe  to  Durban  is  about  13,000  tons  per  day;  but  owing 
to  the  gradients  the  average  load  per  train  dih'ers  for  each  section, 
thus  necessitating  frequent  breaking  up  and  re-marshalling  of  trains 
during  the  journey.  In  considering  the  question  of  electriticaticn, 
an  increase  of  50  per  cent,  in  both  goods  and  passenger  traffic  has 
been  taken  into  account,  so  that  the  total  gross  tonnage  under  con- 
sideration is  therefore  about  20,000  tons  per  day.  Under  the 
present  system  of  working  this  would  mean  about  39  goods  trains 
in  each  direction,  some  of  which  would  have  to  be  assisted  by  banking 
enguies,  and  this  is  clearly  beyond  the  working  capacity  of  a  single 
line,  so  that  with  steam  working  verv  extensive  alterations  would 
have  to  be  undertaken.  No  such  alterations  will  be  necessary  if 
electric  working  is  introduced,  as  it  would  be  jwssible  to  employ 
very  much  heavier  trains,  and  therefore  to  reduce  their  number  from 
78  to  42  per  day.  Loads  of  1 ,200  tons  could  be  made  up  at  Glencoe 
and  could  be  hauled  through  the  whole  distance  with  the  same 
locomotive  with  assistance  from  banking  locomotives  on  the  heavier 
gradients.  The  annual  train  mileage  can  therefore  be  reduced  from 
4,683.400  with  steam  to  3.013.400  with  electric  working.  At  the 
same  time,  the  average  speed  could  be  increased  and  the  total  time 
for  the  double  journey  reduced  from  56  to  26  hours.  A  general 
increase  of  50  j)er  cent,  in  the  passenger  traffic  is  also  provided  for. 
At  present  the  passenger  trains  average  eight  coaches,  each  weighing 
306  tons,  excluding  the  locomotive.  With  electric  working  the 
number  of  trains  would  not  be  increased,  but  four  coaches  would  be 
added  to  deal  with  the  increased  traffic.  If  steam  working,  however, 
is  continued,  it  will  be  necessary  to  increase  the  number  of  trains 
by  about  35  per  cent.  With  the  locomotives  it  is  proposed  to  use 
it  will  be  possible  to  reduce  the  time  of  travelling  from  Durban  to 
Glencoe  from  about  14i  hours  to  about  11.1  hours.  All  locomotives 
used  on  this  section  would  be  interchangeable  with  the  exception 
of  the  special  shunting  engines,  and  the  total  number  required  would 
therefore  be  137,  as  against  218  steam  engines  as  at  present.  The 
cost  of  line  equipment  on  this  section  would  anioimt  to  £779,700 
and  of  sub-statior.s  to  £660,000.  The  expenditure  on  electric  loco- 
motives would  be  £1,302,000.  The  estimated  cost  of  the  track 
alteration  is  £751,137.  The  net  capital  outlay  is  £952,713.  Similar 
considerations  show  that  the  exjjenditure  and  profits  obtainable 
from  electrification  on  the  branch  line  from  Glencoe  to  Vryheid  East 
are  as  follows  : — 

£147,000  for  line  equipment  and  £98,000  for  sub-stations.  The 
total  net  capital  outlay  is  £287,850.  The  details  of  working  ex- 
penses with  steam  and  electric  working  show  a  balance  in  favour  of 
electrification  of  £36,060.  which  represents  a  return  of  12-5  per  cent, 
on  the  net  capital  outlay. 

In  Division  7  the  sections  to  be  considered  are  those  between 
Ranclfontein  and  Springs,  with  the  branch  to  Benoni  and  between 
Germiston  and  Witbank.  The  traffic  to  be  dealt  w  ith  is  of  two  kinds, 
the  local  or  suburban  passenger  service  between  Randfontein, 
.Springs  and  Benoni,  and  the  goods  traffic  over  the  whole  section, 
together  with  one  or  two  through  passenger  trains.  The  suburban 
service  on  this  section  is  of  quite  a  difierent  character  to  that  in 
and  round  Cape  Town,  as  there  is  no  main  terminal  station  and  the 
density  of  the  traffic  is  much  lower.  The  arguments  in  favour  of  the 
adoption  of  multiple  unit  stock  for  this  service  are  not,  therefore,  so 
great  as  in  the  case  of  the  other  sections ;  but  at  the  same  time,  its 
emploJ^nent  and  its  adaptability  to  alteration  and  development 
of  the  traffic  would  produce  better  financial  results  in  the  near  future 
than  the  substitution  of  electric  for  stcim  locomotives,  aiul  it  is 
therefore  recommended  that  the  multiple  unit  system  be  adoptcfl. 
The  service  pro]X)Sid  provides  for  an  increase  of  66  per  cent,  in  the 
train  mileage  on  an  ordinaiy  week-day,  and  it  is  estimated  that  the 
25  per  cent,  increase  in  receipts  may  be  expected  as  a  consequence 
of  the  increase  in  speed  and  the  improved  travelling  facilities  pro- 
vided. The  financial  result  of  electrification  from  this  seivice  may 
be  estimated  to  be  about  £74,f)00,  the  same  ty]X>  of  rolling  stock 
being  used  as  on  the  Cajx?  Town  suburban  branches.  The  west 
bound  goods  traffic  on  this  section  consists  almost  entirely  of  loaded 
coal  wagons,  which  are  made  up  at  Witbank  and  are  hauled  to 
Germiston.  where  they  are  re-marehalled  for  \-arious  destinations. 
By  electrification  of  this  section  the  train  mileage  for  goods  trains 
could  be  reduced  from  1,277,400  with  steam  working  to  1,060,610 
for  electrical  working,  while  the  journey  time  from  Kendal  to  Ger- 
miston cn\il(l  be  reduced  from  four  hours  to  2\'   hmus  with  three 


stops.  On  this  section  it  should  lie  noted  that  the  goods  traffic 
is  practically  non-existent  during  the  middle  of  the  day,  the  main 
load  being  between  5  p.m.  and  6  a.m.  This  is  a  disadvantage  if 
power  is  to  be  taken  from  a  sjiecial  generating  station  erected  for 
giving  a  supply  to  the  railway  alone.  If,  however,  some  or  all  of 
the  ]X)wer  required  could  be  taken  from  an  outside  source  the 
maximum  demand  on  which  occurs  durii;g  the  daytime  this  special 
arrangement  of  traffic  should  enable  energy  to  be  purchased  at  a 
lower  rate  than  would  otherwise  be  possible.  The  principal  items 
in  the  capital  outlay  on  the  electrification  of  this  section  are  as 
follows:  Line  equipi'nent,  £488,.3C0  ;  sub-.stations,  £293,000  ;  rolling 
stock,  £109,820,  including  locomotives  and  multiple-unit  train  equip- 
ments. The  total  net  capital  outlaj',  including  small  items,  engi- 
neering expenses  and  contingencies,  is  £1,083,240.  The  comparative 
estimates  of  working  expenses  show  a  total  saving  of  £42,560  in 
favour  of  electric  working.  In  making  this  comparison  it  should 
be  obsened  that  whereas  the  same  goods  traffic  is  dealt  w  ith  by  steam 
as  by  electric  locomotives,  the  suburban  passenger  traffic  provided 
for  in  the  estimate  of  steam  costs  is  that  which  is  being  worked  at 
present,  while  the  corresjwnding  traffic  worked  by  multiple  unit 
electric  trains  is  66  per  cent,  greater  in  train  mileage  and  48  per  cent, 
greater  in  coach  mileage.  The  financial  result  of  electrification 
shows  a  total  profit,  including  the  sum  of  £74,000  arising  out  of  the 
increase  in  revenue  derived  from  the  suburban  service,  of  £116,560, 
which  represents  a  return  of  10-8  per  cent,  on  the  net  capital  outlay. 

In  Division  8  the  section  to  be  electrified  is  the  main  line  from 
Witbank  to  Komatipoort,  forming  part  of  the  main  connecting  line 
between  the  Transvaal  and  Lourenco  Marques.  The  traffic  on  this 
section  consists  principally  of  coal  from  the  collieries  in  the  Witbank 
area  which  is  being  conveyed  to  Delagoa  Bay  for  bunkering  and 
export.  The  length  is  233  miles.  The  general  character  of  the  line 
is  similar  to  that  of  the  Xatal  main  line,  Komatipoort  being  about 
600  ft.  above  sea  level,  the  line  rising  fairly  steadily  to  1,144  ft.  at 
Waterfall  Onder.  Between  these  two  points,  which  are  not  more 
than  2  or  3  miles  apart,  there  is  a  rise  of  700  ft.  The  lir.e  « inds  about 
along  the  steep  slopes  on  the  hill  sides  and  turning  back  on  itself, 
so  that  the  distance  by  rail  is  8i  miles,  the  ruling  gradient  being 
1  in  50  comi»nsated.  From  Waterfall  Boven  the  line  rises  again 
to  Belfast  about  6,460  ft.  above  sea  level,  and  then  descends  to 
Witbank,  the  altitude  of  which  is  5,320  ft.,  with  a  ruling  gradient 
between  Witbank  and  Belfast  against  the  loaded  traffic  of  1  in  55-5. 
This  makes  it  necessary  at  present  to  divide  the  total  traffic  between 
these  jxjints  into  a  comparatively  large  number  of  light  loads,  which 
involves  a  good  deal  of  delay.  For  example,  the  time  for  any  set 
of  wagons  to  cover  the  distance  of  91  miles  from  Witbank  to  Waterval 
Boven  may  lie  as  much  as  1 1  hours  and  5  minutes. 

The  gross  tonnage  of  loaded  goods  traffic  under  present  conditions 
is  approximately  5.800  tons  per  day  for  all  sections.  In  considering 
the  eft'ect  of  electrification  this  tomiage  has  been  increased  to  8,7CO. 
The  conversion  to  electrical  working  would  enable  the  traffic 
arrangements  to  be  greatly  simplified,  as  this  total  load  could  be 
made  up  into  nine  trains  of  about  1,000  tons  each,  and  each  train 
could  be  hauled  through  to  Komatipoort  by  one  locomotive,  which 
would  return  light  to  Witbank.  This  arrangement  would  have  the 
eft'ect  of  considerably  reducing  the  annual  train  mileage,  while  the 
total  saving  on  the  journey  would  also  be  considerable.  The  reduc- 
tion in  time  for  the  double  journey  is  estimated  at  about  24  hours. 
Theoretically,  it  would  be  possible  to  work  24  goods  trains  a  day  in 
each  direction  for  this  section,  so  that  the  capacity  of  the  line  could 
be  raised  to  24,000  tons — i.e.,  more  than  double.  In  addition  to 
this  goods  traffic,  passenger  traffic  consists  of  a  tri-weckly  mail  train 
in  each  direction,  running  between  Pretoria  and  Lourem-o  Marques 
together  with  one  train  daily  from  Witbank  to  Waterval  Boven  and 
back.  After  electrification  the  mail  train  would  be  run  six  days 
a  week  instead  of  three,  the  local  train  being  continued  as  at  juresent. 
Eighteen  double-unit  goods  locomotives  would  be  sufficient  to  deal 
with  the  goods  traffic,  and  the  same  ty(x>  of  goods  locomotive  could 
be  uscil  for  the  jxis.senger  traffic,  as,  owing  to  the  number  of  trains 
being  small,  there  is  no  substar.tial  advantage  in  using  locomotives 
of  tiie  cxjircss  jxissenger  tyjie.  The  total  number  of  electric  loco- 
motives would  thei-eforc  be  18  double  and  four  single  units,  and  14 
steam  locomotives  wotdd  be  released.  To  accommodate  this  equip- 
ment a  new  engine  shed  should  be  provided  at  Witbank  at  an  esti- 
mated cost  of  £26,000.  while  a  sum  of  £5,000  should  be  allocated  for 
altering  the  running  shed  at  Komatipoort.  The  estimates  of  capital 
ex|iendituro  for  the  electrification  of  this  ,-;cction  are  as  follows  :  The 
cost  of  line  eciuipmcnt  is  £.")!H1.810,  of  sub-statior.s  £441.tlOO.  and  there 
is  a  small  credit  of  £S!l.:iOO  on  aecount  of  rolling  .stock.  The  total 
net  capital  outlay,  including  contingencies,  engineering  expenses  and 
small  items,  is  £1.155,010.  The  details  of  working  exjienses  with 
steam  and  electric  workir.g  show  a  balance  of  £65,100  in  favour  of 
electrification,  which  represents  a  return  of  5-6  per  cent,  on  the  net 
capital. 
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MEUirM-HEAD    LaY-01-TS. 

Medium  liearl?  will  generally  be  develojicd  ritlicr  from  actual 
waterfalls  or  rapids  in  rivers,  or  from  rivere  near  the  base  of 
mountains  where  the  volume  is  great  and  the  slojje  comparatively 
small.  Higher  upstream  it  is  generally  ]>ossible  to  utilise  a  high 
head  at  less  cost,  even  though  a  large  volume  may  be  available. 
Where  many  rapitls  occur  in  a  short  length  of  bed  it  may  be  possible 
to  pijje  the  water  direct  from  the  stream  to  the  power  house  with  a 
forebay  inteqjosed  to  prevent  fletritus  getting  into  the  pipes.  Where 
there  is  an  actual  waterfall  it  is  seldom  necessary  to  carry  the  water 
far  to  the  forebay.  Sometimes  the  pressure  pipes  can  be  led  directly 
into  the  reservoir  or  into  a  forebay  constructed  immediately  above 
the  fall ;  a  short  canal  at  most  is  required,  and  as  it  must  be  of 
large  carrying  capacity  there  is  a  great  saving  in  such  a  natural 
fall. 

Where  the  river  has  a  considerable  bed  slope,  or  rapids,  it  may 
be  necessary  to  carry  the  water  for  mUes  in  a  canal  in  order  to 
accumulate  a  few  hundred  feet  of  fall.  Occasionally  a  medium- 
head  plant  may  be  worked  directly  from  a  reservoir  behind  a  high 
dam.  but  in  such  cases  there  will  obviously  be  very  large  variations 
of  head  to  contend  with.  Generally  su«h  a  reservoir  is  built  primarily 
for  irrigation  purposes,  so  that  beyond  a  certain  minimum  the  flow 
is  strictly  regulated  according  to  season.  This  detracts  from  the 
commercial  value  of  any  such  scheme. 

Low-HE.\D  Lay-outs. 

Slow-running  rivers  and  canals,  with  a  small  bed  slope  and  no 
falls,  cannot  ordinarily  be  used  for  power  purposes,  as  it  is  not 
possible  to  develop  even  a  low  fall  without  the  risk  of  flooding 
the  surrounding  country  above  the  dam  ;  while  the  rise  and  fall 
of  both  head  and  tail  waters,  not  necessarily  to  the  same  extent, 
further  complicate  the  problem.  Even  where  a  small  fall  exists 
or  can  be  made,  these  factors  complicate  the  design. 

In  the  case  of  irrigation  canals,  falls  of  from  ."}  ft.  to  10  ft.  are 
not  uncommon,  and  can  be  developed  by  taking  a  feeder  channel 
as  a  by-pass  to  the  power  house,  continuing  as  the  tail  race  back 
to  the  canal  below  the  fall.  Sometimes  a  subsidiary  canal  (generally 
in  the  form  of  a  tail  race)  will  enable  two  neighbouring  falls  to  be 
combined  so  far  as  the  turbines  are  concerned.  Larger  heads,  but 
still  of  the  low  type,  may  occasionally  be  developed,  where  irri- 
gation requirements  permit,  by  discharging  part  of  a  high-level 
canal  through  turbines  to  a  low-level  canal.  All  irrigation  canal 
projects  suffer  from  the  disadvantage  that  an  occasional  closure  is 
neces.sarj' — whether  for  purjxjses  of  repair,  or  because  the  water  is 
not  required,  or  because  it  is  more  urgently  required  elsewhere. 

In  the  case  of  rivers,  low  falls  may  be  developed  on  the  lines 
already  described  for  medium  falls.  Great  variations  in  the  level 
of  the  head  and  tail  waters  are  often  a  feature  of  iow-licad  river 
developments  and  floods  are  a  serious  menace. 

Hkadwork.s  and  Cr.EAU  Water. 

There  is  always  present  the  liability  of  bringing  down  mud  and 
debrii  from  the  source  of  supply  to  the  turbine  wheels.  This  liability 
increases  with  the  head,  as  torrents  take  the  plac-c  of  larger  rivers, 
and  its  effect  on  the  wheel  buckets  also  increases  with  the  head 
and  the  sjK)uting  velocity  of  the  jet  or  nozzle.  Even  the  finest 
grit  under  a  head  of  1. .')()()  ft.  or  2,(X)0  ft.  is  most  destructive,  and 
loss  of  efficiency  soon  results  from  worn  nozzles. 

Where  headworks  have  a  considerable  dam  there  is  no  danger 
from  stones  or  heavy  matter  e.\ce])t  that  their  deposition  will  reduce 
the  capacity  of  the  lake  ;  in  iiill  torrents  this  in  itself  is  so  serious 
!i  matt<;r  that  high  dams  would  seldom  be  justiiied.  If,  however, 
such  a  dam  is  necessary  it  will  sometimes  ))ay  to  put  another  and 
smaller  one  further  upstream,  simply  as  a  means  of  arresting  the 
silt  for  a  few  years.  The  capital  charges  would  generally  be  less 
than  the  cost  of  fjcriodical  cleaning  out. 

On  hujh  and  medium  headti. — Generally  SfK-aking,  in  the  case  of 
high-  and  medium-head  plants,  a  low  diversion  dam  is  all  that  is 


♦Abstract  of  aPaperin  the".Iouriial  "  of  the  liisiitution  of  Electrical 
EngineciK. 


nccessaiy,  sufficient  to  ensure  the  possibility  of  getting  the  water 
into  the  channel  or  pip?  under  nonnal  conditions,  and  also  to  protect 
the  stream  at  this  point  from  scouring  out  the  channel  and  en- 
dangering the  supply  in  times  of  flood.  For  protecting  the  banks 
above  and  below  the  headworks  boulder  crates,  made  up  of  large 
bouldere  enclosed  in  a  framework  of  heavy-gauge  galvanised  wire, 
are  invaluable.  Sometimes  a  permanent  dam  is  not  necessary, 
the  natural  lie  of  the  ground  alone  ensuring  the  supply.  Timber 
dams  are  sometimes  used  in  America  for  levelling  the  bed. 

in  the  absence  of  a  dam  arrangements  must  be  made  at.  the 
headworks  for  catching  all  debris.  There  will  be  a  succession  of 
screens  or  trash-racks  through  which  the  water  passes  to  a  small 
tank,  in  which  any  heavy  matter  coming  through  will  deposit. 
This  will  need  constant  cleaning  out  and  should  be  in  duplicate. 
Nothing  but  fairly  line  silt  should  pass  beyond  it.  If  there  is  no 
open  channel  this  tank  should  be  large  enough  to  remove  even  such 
silt  as  will  deposit  readily,  or  there  should  be  an  adjoining  settling 
tank  for  this  purpose.  Where  there  is  an  open  channel  there  will 
be  the  liability  of  further  debris  collecting,  and  a  forebay  is  necessary 
at  the  point  where  the  pipes  take  off.  All  tanks  should  be  designed 
for  rapid  clearance  at  several  exits.  The  size  of  settling  tanks 
would  be  such  as  to  reduce  the  normal  velocity  of  flow  to  a  few 
inches  per  second  Where  there  is  a  reservoir  at  the  pipe  head 
it  is  still  necessary  to  prevent  the  accumulation  of  mud.  A  large 
volume  will  become  so  solid  that  its  clearance  is  difficult,  and  a  silt 
trap  immediately  before  it  wiU  be  an  aid.  Where  water  is  in  excess 
of  actual  requirements  one  may  allow  a  proportion  to  run  off  con- 
tinuously at  the  headworks  chamber,  through  partly  open  sluices, 
which  will  pass  out  all  solid  matter  rolling  along  the  bottom. 

On  low  heads. — With  low  heads  the  water  is  generally  clear ;  low 
velocity  postulates  a  small  bed  slope  and  deposition  will  occur  in 
the  river  itself.  In  any  case  the  quantity  to  be  dealt  with  is  so 
great  that  artificial  settling  cannot  be  arranged  for.  Strainers  are 
necessary  to  prevent  floating  matter  entering  the  pipes  and  a  forebay 
as  well  as  for  regulation.  A  long  canal  is  seldom  necessary.  In 
most  cases  of  very  low  heads  the  power  station  is  built  across  the 
river,  and  the  water  flows  directly  through  the  strainers  into  the 
turbines.  In  America  much  trouble  is  caused  by  ice,  both  from 
floating  blocks  and  ixonx  ground  ice,  which  forms  suddenly  from 
sui^er-cooled  water  where  its  velocity  is  checked  at  the  gates. 
This  is  dealt  with  by  steam  pipes  and  sometimes  even  by  explo- 
sives, and  many  cause  complete  stoppage. 

Canals  and  Open  C.iannel.s. 

Where  a  very  large  canal  is  required  in  connection  with  a  hydro- 
electric development,  the  design  is  carried  out  on  lines  of  irrigation 
canals.  On  medium  and  high  heads  the  channels  are  of  a  smaller 
order.  They  may  vary  in  leiiL'tli  from  a  few  hundred  yards  up  to 
many  miles,  and  may  be  single,  dujilicatc  or  niultiplc. 

In  the  case  of  long  channels  a  bi-eak  might  only  be  discovered 
after  many  hours  ;  even  if  due  only  to  an  earth  fall,  diverting  the 
supply  without  breaking  down  the  channel,  it  would  take  time  to 
get  this  cleared  and  this  would  involve  complete  breakdown.  Water- 
level  indicators,  electrically  controlled,  arc  therefore  often  used  in 
these  cases. 

On  high  heads. — For  very  high  heads  a  comparatively  small  dis- 
charge is  required,  and  this  will  sometimes  be  collected  from  more 
than  one  source  and  by  more  than  one  route.  Earthwork  channels 
can  seldom  be  constructed,  and  the'  choice  generally  lies  between 
galvanised  iron,  masonry  or  concrete,  and  timber.  The  first  and 
last  can  usually  be  carried  on  a  structure  without  cutting  away  the 
ground.  As  landslips  are  always  lial)le  to  follow  the  cutting  of  a 
roadway  on  a  mountain  side  this  is  a  great  (ionside ration.  If  masonry 
or  conci-ete  is  used  catch-water  drains  of  substantial  size,  leading  to 
the  nearest  culvert,  are  essential.  Smaller  torrents  may  have  to 
be  crossed  on  bridges,  and  each  of  these  should  be  used  to  afford  a 
discharge  outlet  for  the  water  in  case  of  accidents  and  for  scouring. 

Fairly  low  velocities,  not  exceeding  3^  ft.  yrer  second  in  unpitclicd 
earth  channels  and  6  ft.  jxjr  second  in  other  kinds,  arc  generally 
necessary  for  the  preservation  of  the  (thaimel.  The  cross-section 
may  be  square,  semicircular  or  t  rajK'zoidal,  the  latter  being  generally 
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the  best  as  giving  the  smaller  hydraulic  mean  radius.  In  practice 
tlie  slo{je  isj  generally  decided  on  first — from  1  in  500  for  small 
channels,  to  1  in  1  ,.500  or  so  for  large  ones — and  the  dimensions  are 
calculated  to  suit.  It  is  verj'  necessary,  however,  to  remember 
that  any  data  found  by  a  formula  dealing  with  a  straight  length 
of  channel  will  need  alteration  where  there  are  bends  or  irregu- 
larities. 

Where  masonry  or  concrete  channels  are  used  most  of  the  above 
considerations  apply  with  equal  force.  Here  it  is  necessary  first  to 
cut  a  roadway  for  the  foimdation,  so  that  the  liability  to  landslips 
and  rock  falls  is  greatly  increased.  Where  the  ground  is  at  all 
doubtful  cut-and-cover  is  necessary.  It  is  essential  to  make  culverts 
under,  or  preferably  over,  the  channel  for  the  very  smallest  lines  of 
natural  drainage.  Often  it  will  be  advisable  to  lay  small  drains 
down  such  places,  with  cross-collecting  drains  to  prevent  a  wash-out. 
In  extreme  cases  tininelling  may  have  to  be  resorted  to,  for  the 
avoidance  of  bad  ground. 

On  medium  heads. — While  small  works  on  medium  leads  may  be 
served  by  the  same  methods  as  high  heads,  canals  in  earth  are 
generally  necessary.  The  cost  of  an  artificial  channel  would  be 
prohibitive  over  a  certain  size.  The  largest  timber  flume  the  author 
has  seen  was  at  Tacoma,  U.S.A.,  and  was  8  ft.  square  and  about 
10  miles  long,  with  a  fall  of  7  ft.  per  mile.  Xo  other  material  could 
be  used  for  a  channel  of  this  size,  and  timber  has  its  drawbacks. 
Unless  the  water  is  running  full  all  the  time  warpmg  is  certain  to 
occur,  while  boring  insects  and  rot  have  to  be  faced.  The  large 
flume  of  the  Thelum  hydro-electric  works  has  suffered  severely  in 
this  way. 

FOBEBAY    RESERVOrR.S. 

Whether  the  forebay  is  mainly  for  regulation,  or  whether  it  also 
holds  a  considerable  reserve  supply,  it  is  an  important  link  in  the 
chain.  It  must  be  so  designed  that,  while  acting  as  an  efficient 
surge  tank,  and  as  a  regulator  to  deal  with  loads  temporarily  ex- 
ceeding the  capacity  of  the  channel,  it  does  not  allow  any  foreign 
matter  to  get  into  the  supply  pipes.  Coarse  and  fine  srainers  should 
be  provided.  The  forebay,  or  forebay  reservoir,  should  be  sec- 
tionalised  or  duplicated  to  admit  of  cleaning  out.  Where  the 
channel  discharges  into  it  there  should  first  be  a  small  chamber  to 
take  eddies  and  induce  still  water ;  this  will  also  catch  some  of  the 
residual  silt. 

The  strainer  that  finally  ensures  no  foreign  matter  getting  into 
the  pipe  requires  careful  thought.  The  obvious  plan  is  to  put  it 
immediatel)^  behind  the  bell  mouths  of  the  pipe,  and  to  close  it  in 
at  the  top.  But  some  part  of  it  may  eventually  rust  away  and  get 
into  a  nozzle.  Repairs  would  be  difficult  without  emptying  the 
forebay  and  shutting  down  the  plant,  and  in  practice  the  arrange- 
ment is  not  satisfactoiy.  The  alternative  design,  which  should  be 
adopted,  is  to  put  the  strainers  in  the  main  forebay,  at  the  entrance 
to  a  separate  walled-off  chamber  feeding  the  pijie  and  this  chamber 
should  be  covered  over. 

An  emergency  by-pass  from  the  channel,  also  provided  with  a 
.screen,  should  be  made  to  disc  arge  direct  into  the  bell-mouth 
chamber.  If  repairs  are  required  to  the  reservoir  tliis  will  prove 
invaluable. 

Pressure  Pipes. 

There  is  much  diversity  of  opinion  as  to  the  best  arrangement  of 
I)i;)cs  for  feeding  a  number  of  turbines.  Apart  from  the  question 
of  cost  there  can  be  no  doubt  that  the  ideal  arrangement  is  self- 
contained  units  of  pipe,  turbine,  generator  and  step-up  transfonner, 
just  as  in  modern  steam  practice.  Where  ver\'  large  units  are 
involved  no  other  arrangement  is  likely  to  be  used,  and  on  low 
heads  no  other  arrangement  is  generally  j)ossible. 

On  high  heads. — With  very  high  heads  comparatively  small  pipes 
of  great  strength  are  required  ;  the  locality  is  likely  to  be  far  from 
rail-head,  so  that  carriage  to  site  is  an  exjjensive  matter.  It  pays 
as  a  rule  to  keep  down  the  weight  of  intlividual  loads,  and  to  use  a 
single  pipe  for  each  turbine,  but  it  is  often  advisable  to  interconnect 
the  various  pipes  at  the  forebay.  Each  pipe  should  be  capable  of 
being  instantly  closed  at  the  forebay  in  the  event  of  a  bad  blow-out, 
either  by  an  automatic  valve  or  by  electrical  control  from  the 
power  house.  Each  pipe  must  also  have  an  isolating  valve  at  the 
forebaj-  or  a  gate  in  the  forebay.  Air  jiipes  and  filling  valve  may 
also  be  required. 

In  order  to  reduce  the  thickness  of  the  lower  sections  of  pipe  it 
is  customary  to  use  two  or  more  diametei's,  the  smaller  at  the 
bottom  ;  this  also  economises  in  freight  wliere  they  can  be  nested. 
Where  individual  pipes  serve  each  wheel  it  is  advisable  to  inter- 
connect them  at  the  jwwer  house,  so  that  in  the  event  of  a  joint 
blowing  on  one  pijje  while  another  generating  unit  is  out  of  service 
they  can  be  cross  served. 


Long  lines  of  pipe,  such  as  are  required  on  high  heads,  require 
substantial  anchoring  not  only  at  the  top  and  bottom  but  at  inter- 
mediate points.  These  also  provide  .safe  positions  for  expansion 
joints,  which  can  be  dispensed  with  only  where  the  temperature 
variations  are  small  or  the  line  has  many  angles  in  it — and  not 
always  then.  Air  valves  are  not  often  required,  but  will  be  where 
there  is  an  unavoidable  rise  in  the  pipe  line.  Occasionally  air 
cushions  are  provided  in  very  long  lines  to  take  up  shock.s. 

The  reduction  of  effective  diameter  due  either  to  ordinarj'  furring 
from  lime,  &c.,  or  fine  mud  deposited  when  the  water  Ls  standing, 
may  seriously  increase  the  loss  of  head.  Although  cleaners  of  the 
revolving  turbine  tyjje  can  remove  a  good  deal  of  this  deposit  the 
initial  diameter  should  be  always  greater  than  is  indicated  by  the 
velocity  decided  on. 

On  medium  heads. — There  are  no  special  points  in  which  the  pipe 
system  on  medium  heads  differs  from  that  already  dealt  with.  The 
pipes  are  of  larger  size  and  their  carriage  becomes  rare  serious 
unless  they  are  built  up  at  site,  but  on  the  other  hand  the  locality 
is  generally  more  accessible.  Air  valves  and  cushions  are  seldom 
required. 

On  low  heads. — With  very  low  heads  and  submerged  turbints 
the  draft  tube  is  the  only  pipe  required,  while  with  somewhat 
higher  heads  there  will  be  both  pressure  pipe  and  draft  tube.  With 
large  units  of  plant  the  size  of  the  pipes  becomes  verj-  great  and  the 
internal  hydraulic  pressure  becomes  a  secondary  consideration. 
Cases  are  on  record  where  an  automatic  gate,  sening  a  ver\-  laige 
pipe,  was  closed  at  the  forebay  and  air  pressure  caused  a  lomjilete 
collapse.  Xo  intero  nnection  is  usually  practicable  or  neoessarj- 
with  low  heads. 

T.1IL  Races. 

On  low-head  plants  the  essentials  of  the  tail  race  are  that  it  shall 
be  of  ample  size  to  give  a  very  low  velocity  of  discharg?,  and  that  it 
shall  be  free  from  eddies.  A  veiy  small  loss  of  head  may  be  a  ver\- 
large  percentage  of  the  total — every  mch  represents  3  per  cent,  on 
a  3  ft.  head — and  the  draft  tube  and  tail  race  are  just  as  impo.tant 
as  the  headworks.  Backing  up  the  taU  uater  frcm  excessive 
flow  may  be  unavoidable,  but  bad  design  may  incre-Ase  it  un- 
necessarily. 

With  medium  and  high  heads  the  water  has  done  its  work  wlien 
it  leaves  the  discharge  orifice,  but  it  has  considerable  capacity  for 
mischief  left  in  it.  The  tail-race  pit  must  ensure  that  there  are  no 
waves  tending  to  stop  the  free  exit  of  the  water,  and  it  also  must 
cushion  the  discharge  so  that  the  structure  is  not  destroyed.  On 
heads  of  2,000  ft.  or  so  the  dcstraitive  effect  of  the  sient  jet  is 
surprismg,  and  masonrj'  is  quite  unable  to  withstand  it.  Baulls 
of  timber  or  cast-iron  blocks,  which  can  easily  be  renewed,  are 
sometimes 'fixed  in  the  pit. 

Conclusion. 

A  word  must  be  said  in  conclusion  with  regard  to  ccst,  Froni 
the  generator  onwards  t  ere  is  no  great  difference  in  capital  cost 
between  steam  and  hydro-electric  stations,  and  the  cost  of  the 
power-house  builduigs  will  be  comparable.  The  loilei-s,  steam 
pipes,  engines  or  steam  turbines,  condensing  plant  and  acessories 
are  replaced  by  the  comparatively  simple  turbine  wheels  i  nd  their 
supply  pi])es  in  the  most  favourable  cases  ;  but  in  less  simple 
plants  there  is  also  the  whole  cost  of  the  hydraulic  development, 
channels,  forebays,  reservoirs  and  dams,  to  set  off  against  the  steam 
plant. 

The  working  expenses — staff,  management,  lubricants  and  stores 
maintenance  and  repairs — do  not  differ  in  principle  in  the  two 
instances  ;  practically  the  annual  cost  of  fuel  in  the  one  case  must 
be  set  off  against  the  extra  amiual  capital  charges  in  the  other. 
The  total  cost  of  fuel  is  proportional,  i-oughly,  to  the  number  of 
units  generated,  and  oxpres,sed  in  |xmuc  per  unit  it  nMuair.s  sensibly 
constant  in  any  undertaking.  On  the  other  hand,  th>  total  annual 
costs  of  a  hyciro-electric  station  are  practically  lixcd.  so  that  the 
cost  per  unit  varies  inversely  as  the  number  of  units  gcneratetl.  In 
both  cases  the  capital  cost  and  eonseciuent  annual  capital  charges 
vaiy  largely  with  the  load  factor.  An  imixutant  difference  between 
steam  and  hydraulic  working  lies  in  the  fact  that  every  unit  generated 
by  the  former  method  costs  a  definite  sum  in  cash  for  fuel,  so  that 
actual  loss  would  result  in  selling  at  that  figure  ;  whereas  with 
water  [wwer  there  is  no  such  exiienditure  and  any  sales  which 
will  fill  up  hollows  in  the  load  curve  without  affecting  the  peak 
nuist  be  profitable  at  whatever  rate  they  bring  in.  The  common 
idea  that  water  power  costs  nothing  is  true  only  in  this  limited 
instance.  In  any  such  comparison  capital  cost,  cost  of  fuel,  and 
load  factor  are  "the  three  essentials  which  determine  whether  a 
project  can  best  be  served  by  fuel  or  by  w  atcr  jiower. 
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An  Attempt  at  Construc- 
tive Criticism, 

Mr.  Roger  T.  Smith,  in  his  Presidential  Addre.ss  to  the 
Institution  of  Electrical  Engineer.s.  points  out  that  at  the 
present  time,  when  we  are  recovering  from  a  disastrous 
war.  and  when  the  problems  of  peace  and  of  reconstruction 
weigh  more  and  more  heavily  upon  us.  what  is  needed  most 
from  all  is  good  citizenship.  By  this  he  means  that  we 
should  take  more  interest  in  the  affairs  of  the  nation.  For 
any  policy  which  is  to  give  effect  to  the  general  desire  for 
better  conditions  of  living  and  greater  prosperity  cannot 
hope  to  achieve  success  unless  it  has  behind  it  the  full 
support  of  the  community  at  large.  Those  responsible  for 
framing  such  a  policy  should,  therefore,  discover  the 
opinions  of  those  for  whose  good  it  is  to  be  carried  out, 
and  these  opinions  can  be  best  discovered  by  constructive 
criticism  emanating  from  those  most  concerned  in  the 
proposals  under  consideration.  The  tendency  of  all 
bureaucratic  bodies,  and  of  those  large  committees  which 
are  now  so  often  set  up  to  consider  definite  questions  of 
policy,  is  to  take  the  easiest  line,  and  if  possible  to  arrive 
at  some  compromise.  They  will  not  be  forced  to  alter 
their  behaviour  unless  they  are  convinced  by  the  weight 
of  public  opinion  that  a  certain  course  of  action  must  be 
followed.  At  the  present  time  there  is  criticism  in  plentv, 
but  it  is  destructive  in  character,  pointing  out  that  what  is 
being  done  is  wrong  rather  than  showing  what  e.xactlv 
ought  to  be  done  to  be  right. 

This  disastrous  type  of  criticism  is  e(|iiallv  a])plied  to 
the  electrical  engineering  profession  as  it  is  to  the  con- 
sideration of  wider  national  problems.  For  while  there 
are  not  lacking  those  who  point  out  the  disabilities  under 
which  we  are  at  present  sufTering  (even  though  they  are  not 
in  agreement  as  to  what  those  disabilities  are),  those  who 
can  suggest  a  policy  which  will  lead  to  an  improvement  are 
few  and  far  between.     We  desire  to  join  their  ranks. 

Now,  in  itself  ciiticism  is  a  healthy  sign,  for  any  form  of 
human  activity  which  escapes  criticism  is  generally  so 
nearly  moribund  as  to  be  hardly  worth  worrying  about. 
That  is  certainly  not  the  case  with  the  Institution  of  Elec- 
trical Engineers.  It  receives  criticism  in  plenty,  and 
amidst  that  criticism  there  are  one  or  two  points  which, 
in  our  opinion,  stand  out  dearly.  There  is  a  school— not 
very  audible  at  the  present  time,  but  still  influential— 
which  considers  that  the  Institution  should  confine  itself 
wholly  to  the  consideration  of  Papers  on  professional 
subjecta.  This  was  at  best  a  narrow  ideal,  and  was  made 
even  narrower  by  the  fact  that  any  Paper  which  touched 
more  than  quite  remotely  on  the  commercial  side  of  elec- 
trical engineering  was  likely  to  receive  .^hort  shrift  at  the 
hands  of  the  authorities,  this  has  now  ijuite  rightly  been 
changed.  After  all,  the  commercial  side  of  electrical 
engineering  is  the  one  in  which  by  far  the  largest  majority 
of    the  members  of    the    Institution    are    interested,  and 


more  attention  might  well  be  ])aid  to  it  than  is  even  now 
the  case.  In  addition  there  is  what  mav  be  called  the 
political  side,  and  this  also  should  not  be  neglected. 

It  is  complained  that  there  is  a  lack  of  interest  in  the 
meetings.  Various  reasons  for  this  have  been  suggested, 
hut  it  is  a  fact  that  the  attendance  is  deficient  not  so  much 
in  numbers  as  in  quality.  Of  the  large  audience  which 
listened  to  Mr.  Roger  T.  Smith'.s  Presidential  Address  the 
othei-  evening,  a  high  proportion  were  students,  whose 
presence  is,  we  fear,  as  much  likely  to  be  due  to  curiositv 
as  to  a  desire  for  knowledge.  Most  of  the  remainder  of  the 
audience  were  veterans.  Where  were  the  representatives 
of  that  great  middle  class  from  which  the  aristocracv  of  the 
])rofession  must  in  future  be  drawn  V  If  this  is  the  tvpe 
of  audience  when  a  Presidential  Address  is  the  business  of 
the  evening,  how  much  more  unsatisfactorv  is  it  likely  to  be 
when  a  Paper,  which  can  onlv  be  of  interest  to  a  small  pro- 
portion of  the  total  members,  is  down  for  discussion  ?  To 
overcome  this  we  suggest  for  consideration  that  the  subjects 
dealt  with  at  the  Institution  meetings  should  be  more 
definitely  controversial  in  character.  Many  of  the  Papers 
are  simply  what  a  contemporary  calls  "  an  elaboration  of 
fundamentals,"  an  operation  as  cold  as  the  phrase  itself ; 
and  on  such  Papers  little  discussion  is  possible.  Many 
Papers  read  before  technical  societies  rightly  reflect  the 
progress  which  is  taking  place  but  Papers  which  do  this 
alone  are  best  consigned  to  the  "  Journal,"  and  at  meetings 
only  subjects  which  induce  discussion  should  be  dealt  with. 
We  see  no  reason,  though  authors  may  object,  why  the 
Papers  presented  should  not  be  accompanied  by  a  short 
summary,  written  purposelv  in  a  controversial  form,  with 
the  definite  idea  of  providing  a  discussion.  For  it  is  possible 
to  start  an  argument  on  almost  anything  if  it  is  put  forward 
in  a  proper  way.     At  any  rate  it  might  be  tried. 

Meetings  are,  however,  only  one  side  of  the  In.stitution's 
activities,  and  we  cannot  help  feeling  that  at  the  moment 
they  are  not  the  most  important  side.  What  the  electrical 
industrv  most  wants  is  a  bodv  which  can  justly  represent 
its  views  and  will  be  recognised  by  those  in  authority  as  so 
doing.  Is  the  Institution  so  recognised  ?  We  hardly 
think  it  is,  though  there  has  been  a  great  advance  during 
the  last  year  or  two  in  this  respect.  We  are  faced  with 
unrest  of  all  kinds,  of  which  the  ever-growing  demands  of 
labour  are  but  a  svmptom,  and  it  is  obvious  that  in  dealing 
with  this  unrest  an  organised  bodv  stands  in  an  advan- 
tageous position,  as  a  well-disciplined  army  does  to  a  rabble. 
It  is,  therefore,  necessary  that  all  the  best  of  talent,  of  which 
there  is  enough  and  to  spare  in  the  ranks  of  the  industry, 
should  be  placed  at  the  disposal  of  the  Instituticni.  that 
those  responsible  for  governing  that  body  should  be  made 
to  understand  that  it  is  the  desire  of  electrical  engineers 
generally  to  see  their  views  placed  before  the  authorities 
at  the  right  moment,  and  that  those  authorities  should  be 
made  to  realise  that  the  Institution  is  an  orf^aniscd  body 
with  weight  behind  it.  There  should,  indeed,  be  no  matter 
of  ]K)licy  affecting  the  electrical  industry,  however  remotely, 
about  which  the  Institution  is  not  consulted  as  a  right. 
Moreover,  the  views  of  the  electrical  profession  arid  industry 
should  generally,  through  the  Institution,  be  represented  to, 
we  mav  even  say  forced  on.  the  (iovernment.  so  that  our 
interests  are  at  lea.st  as  well  cared  for  as  those  of,  say.  the 
medical  and  legal  professions.  The  individual  electrical 
engineer  must  cease  to  be  a  small  detached  unit,  but  must 
become  a  definite  part  of  that  super- industrial  power  station 
represented  by  the  Institution.  If  this  policy  is  adopted, 
and  properlv  carried  out,  we  shall  cease  to  hear  that  oft- 
repeated  peevish  question,  What  good  is  the  Institution 
to  me  ? 
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The  Strowger  Automatic  Telephone  Exchange.    By  K.  Mordin. 

(Lciiulou  :  K.  &  K.  N.  Siioii.)  I'p.  xii.  f  Isc.  21s.  net. 
This  is  the  best  account  su  far  published  of  the  Strowger 
automatic  telephone  system  as  manufactured  by  the  Auto- 
matic Telephone  Manufactuiinfr  Company,  ot  Liverpool.  The 
book  is  well  printed,  the  illustrations  are  clear,  and  the  circuit 
diagrams  are  excellent.  For  the  purpose  of  the  telephone 
engineer  the  book  will  be  extremely  useful,  ])erliaps  more  so 
than  for  the  student. 

In  our  view  the  author  deals  with  tlie  circuit  descriptions 
admirably,  illustrating  these  by  very  clear  skeleton  diagrams. 
The  author's  nu^thod  of  treating  the  principles  of  the  system  is 
not  so  good  as  that  usually  adopted — namely,  to  explain  the 
simple  connector,  weaving  in  the  functions  and  details  of  the 
selector  and  line  switch  later.  The  author  treats  these  items 
in  the  order  in  which  they  carry  the  call — namely,  the  line 
switch  first.  This  makes  it  very  difficult  for  the  student  to 
follow  the  ojjeration  of  the  line  switch  and  master  switch, 
although  the  description  as  given  in  the  'book  is  quite  good. 
The  difficulty  is  further  accentuated  by  the  fact  that  Fig.  11, 
illustrating  the  master  switch,  has  been  reproduced  upside 
down. 

In  dealing  with  the  comparative  advantages  of  the  auto- 
matic over  the  manual  system  the  author  gives  prominence  to 
"  absolute  privacy."  We  think  this  is  a  mistake.  It  is  clear, 
of  course,  that  there  is  more  privacy  in  the  automatic  than  in 
the  manual  system,  because  lewer  people  are  concerned  in  its 
o])eration.  Nevertheless,  in  telephone  engineering  matters 
absolute  secrecy  does  not  exist.  The  telephone  workmen  can, 
on  occasion,  come  in  circuit  as  part  of  their  normal  daties,  and 
overhear  conversations.  It  should  be  mentioned,  however, 
that  all  telephone  administrations  consider  this  as  incidental  to 
telephone  working. 

The  author  rightly  claims  for  the  .ajtomatic  system  an  im- 
mense advantage  from  the  fact  that  there  is  practically  no 
limit  to  the  size  of  the  exchange,  corresponding  to  the  10,000 
line  limit  of  the  manual  system.  Also  that  automatic  ex- 
changes can  be  placed  in  buildings  that  would  be  too  awkward 
in  shape  for  the  housing  of  a  manual  plant. 

The  reference  to  the  low  maintenance  charges  may  lead  to 
some  misa])prehension.  It  is  not  clear  that  the  more  com])le.\ 
automatic  equipment  can  ever  be  maintained  imder  equal 
conditions  of  organisation  for  a  lower  cost  than  that  involved 
in  maintaining  manual  exchanges.  The  claim  for  a  longer 
life  in  automatic  plant  and  consequently  reduced  depreciation 
charges  are  quite  justified,  because  automatic  equipment  as  at 
present  designed  does  not  include  a  full  subscriber's  multiple, 
which  in  a  manual  exchange  is  not  renewable  when  deteriorated 
by  wear  and  tear.  Also  the  greater  adajjtabibty  of  autonu'tic 
})lant  leads  to  a  longer  eftective  life. 

Some  of  the  exjjressions  in  the  book  are  American  terms, 
which  in  our  view  it  is  a  pitv  to  perpetuate.  In  particular,  the 
right  and  left  panels  of  the  line  switch  units  are  described  as 
nkclves.  Under  no  ordinary  'use  of  the  term  "  shelf  "  could 
the  student  realise  what  this  term  means  as  applied  to  a  line 
switch  unit.  We  believe  that  such  ambiguities  are  about  to  be 
remedied  as  a  result  of  the  influence  of  the  British  Engineering 
Standards  Committee. 

The  author  appears  to  favour  "  slipped  banks,"  but  it  is  a 
matter  for  .debate  whether  the  advantages  of  slipi)ed  banks  in 
avoiding  excessive  wear  in  the  switches  would  not  be  more  than 
counterbalanced  by  the  use  of  "  straight  banks,"  which  would 
give  the  advantage  of  a  definite  first  clioice  for  purposes  of 
relieving  traffic  congestion. 

It  should  not  be  overlooked  that  the  title  "  The  Strowger 
Automatic  Telephone  E.whange,"'  as  described  in  this  volunu; 
does  not  cover  the  whole  field,  as  Me.ssrs.  Siemens  Bros.  &  Com- 
pany arc!  also  manufacturers  of  a  Strowger  system  having 
special  features  of  its  own,  with  which  the  student  should,  of 
course,  be  accjuainted.  B.  ().  .\nso.\. 


How  the  Progress  Depart- 
ment Assists. 

IV. — The    Shop    Foremen  and  Charge 
Hands. 

Hy  W.  .1.  HISCOX. 

To  say  that  the  Progress  Department  a.ssists  the  foremen 
and  charge  hands  is  to  put  the  case  mildly,  for  under  the 
progress  system  the  duties  of  these  individuals  become  revo- 
lutionised. Yet,  in  the  average  factory,  there  is,  in  this 
direction,  more  distrust,  mi,sunderstanding  and  antagonism 
to  the  Progress  Department  than  is  manifested  in  any  other 
section  ot  the  factory. 

Perhaps  it  is  this  very  revolutionising  of  duties  which  is  at 
the  root  ot  the  trouble,  for  the  average  foreman  is  suspicious 
of  any  move  which  savours  of  unasked-for  assistance.  He 
prefers  to  "  gang  his  own  gait,"  to  stagger  beneath  an  ever- 
increasing  load  ot  responsibilities,  to  be  continually  upon  ""  the 
carpet  "  to  answer  charges  ot  innumerable  sins  of  omission  and 
commission,  rather  than  accept  assistance  or  relief  from  any 
source  which  to  his  mind  interferes  with  his  authority. 

Fortunately  for  him,  however,  scientific  management  has 
decreed  that  he  .must  have  assistance,  that  his  several  res])on- 
sibilities  shall  be  equitably  apportioned,  and  that  a  certain 
amount  of  leisure  time  shall  accrue  to  him.  This  leisure  time 
does  not  mean  idle  time,  but  the  time  when,  free  from  the 
drudgery  of  vexatious  details,  he  can  concentrate  his  mind 
upon  more  important  things,  to  consider  to-morrow  instead  of 
to-day,  and  thus  increase  his  value  to  the  firm  in  general  and 
his  own  department  in  particular. 

For  the  foreman  must  have  time  to  think,  and  he  cannot 
think  whilst  his  mind  is  full  of  innumerable  little  troubles,  the 
solving  of  which  could  be  safely  left  to  others.  He  is  an  im- 
portant personage,  but  whilst  on  the  one  hand  he  has  an 
exaggerated  idea  of  that  importance,  on  the  other  hand,  and 
in  the  greater  sense,  he  does  not  realise  how  important  he 
really  is.  As  monarch  of  all  he  surveys,  he  stands  upon  his 
dignity,  even  though  his  department  is  conducted  in  an  in- 
efficient and  haphazard  manner  ;  but  as  the  chief  of  a  pro- 
gressive and  highly  efficient  department  his  dignity  is  some- 
what ruffled,  because,  for.sooth,  he  leceived  the  assistance  he 
did  not  desire. 

He  should  be  grateful  for  the  a.ssiKtance  rendered,  and,  when 
once  he  realises  exactly  what  it  means,  no  doubt  his  gratitude 
will  rise  ])roportionately.  The  Progress  Departnu-nt,  in  par- 
ticular, wiU  earn  this  gratitude,  and  the  object  of  this  article 
is  to  show  precisely  how  and  why  that  department  does  assist 
him. 

In  the  first  place,  it  is  tiie  instructional  de[)artment  of  the 
factory  in  the  matter  of  delivery  and  output,  and  as  such 
directly  benefits  the  foreman ,  inasmuch  as  it  ensures  all  instruc- 
tions being  issued  from  the  same  source.  It  is  also  tiie  mouth- 
piece of  the  management,  and  any  information  or  in.struction 
conveyed  to  the  foreman  through  the  medium  ot  the  Progress 
Department  n:ay  be  regarded  as  strictly  authentic. 

It  has  at  its  disposal  records  of  all  matters  appertaining  to 
production,  and  it  can  determine  the  degree  of  urgency  of 
every  order  in  the  factor\-.  It  discloses  to  the  foreman  the 
firm's  commitments,  tells  him  what  is  expected  of  his  depart- 
ment, and  then  assists  him  in  discharging  his  obligations.  The 
centre  of  the  factory  organisation,  the  Progress  Department, 
conducts  its  business  in  a  systematic  manner,  and  the  orders  are 
issued  to  the  foreman  in  the  correct  sequence,  and  in  such  a  way 
as  not  only  to  ensure  the  most  urgent  work  receiving  priority, 
but  also  with  due  regard  both  to  the  requirements  and  the 
eajiabilities  of  the  departnu>nt  at  any  given  time. 

This  reduces  considerably  the  anxieties  of  the  foreman,  for, 
obviously,  if  he  knows  at  "the  outset  the  relative  importance 
of  every  order  from  a  delivery  standpoint,  he  is  able  to  plan 
ahead ,  and  thus  save  worry  and  confusion  at  a  later  st-age.  He 
is  also  enabled  to  periodically  overhaul  and  inspect  his  plant, 
and  to  rciuljust  this  in  accordance  with  the  changed  circum- 
stances atteiuiing  productiou. 
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.r^\^i^  ^oicefii-tk? *jshespf  tha maustg^njenfrto  tke  foreman, 
{he^Roeress  Department  prepares  t(>  assist  the  foreman  furtlier 
hj%  ensurm^  that  •thp,  requisite  niati-fial  is  available  when 
required.  This  in  ftself  is  a~tasTv  ot  some  magnitude,  and 
requires  careful  consideration  and  erticient  handliiig.-  Li  the 
past  the  foreman  has  had  either  to  look  after  the  work  himself, 
or  simply  mark-time  until  it  arrived  in  his  (Jepartment,  the 
result  in  each  case  being  unsatisfactory  and  unprofitable  both 
t6  the  firm  and  to  the  foreman. 

The  foreman  wht)  spends  the  major  iJortion  of  his  time 
outside  his  department  obviously  cannot  control  that  depart- 
nient  in  an  efficient  manner.  To  supervise  a  department  pro- 
perly the  supervi.sor's  presence  is  necessary,  for  laxity  is  bound 
to. develop  if  the  head  of  the  department  is  absent  for  pro- 
tracted intervals.  The  organisation  of  the  department  suffers, 
and  its  efficiency  as  a  progressive  and  a  productive  department 
deteriorates,  the  foreman  may  rightly  point  to  the  fact  that 
only  by  his  personal  effort  could  a  certain  job  be  completed  to 
time  ;  but  certain  it  is  that  that  particular  effort  was  only 
rendered  effective  at  the  expense  of  something  else. 

If,  on  the  other  hand,  the  foreman  simijly  '■  marks  time," 
wd  calmly  awaits  the  arrival  of  the  necessary  material,  then 
he  is  speedily  faced  with  the  prospect  of  paying  waiting  time, 
with  idle  machines  and  idle  men,  due  to  the  fact  that  there  is 
-an  insufficiency  of  material  to  keep  his  shop-  fullv  employed. 
This,  of  course,  means  a  decreasing  output,  which  in  these  days 
of  keen  competition  cannot  be  tolerated.  Even  should  there 
be  a  sufficiency  of  alternative  work,  which  would  at  least  enable 
the  full  employment  of  every  man  and  every  machine  in  the 
department,  the  fact  still  remains  that  the  efficiency  of  the 
department  suffers  if  it  cannot  execute  orders  in  accordance 
with  customers'  requirements. 

The  advent  of  the  Progress  Department  releases  the  foreman 
from  any  obligation  to  get  material  into  his  department,  and 
at  the  same  time  relieves  him  from  the  haunting  fear  that  his 
output  will  diminish.  Assured  that  he  will  have  an  adequate 
sup])ly  of  material  at  his  dispo.sal  at  any  time,  and  that  of  the 
right  .sort,  he  can  concentrate  upon  the  problem  of  producing 
what  is  required  of  him. 

In  many  factories  nowadays  a  centralised  tool  room  is 
Tusponsiblc  for  the  production  of  tools,  jigs,  fixings,  &c.,  which 
in  the  past  had  to  be  designed  and  executed  by  the  various 
departments  requiring  them.  This  in  some  respects  is  a  Iwon 
to  the  foreman  ;  but  unless  these  tools  are  ready  when  re- 
quired, delay  in  the  productive  department  must  necessarily 
follow.  The  tool  room  caters  for  the  needs  of  every  de])artment 
in  the  factory,  and  I'annot  be  expected  to  attach  the  same 
ijiiiwrtance  to  the  early  completion  of  a  certain  tool  as  would 
the  foreman  of  the  flepartment  requiring  that  tool.  Conse- 
quently, it  is  the  Progress  Department,  knowing  the  relative 
importance  of  every  tool  from  a  delivery  standpoint,  which 
undertakes  the  responsibility  of  instructing  the  tool  room  on 
this  matter,  to  the  mutual  satisfaction  of  all  concerned. 

The  departmental  cfjmponent  stores  are  a  source  of  con- 
tinual annoyance  to  the  foreman,  and  under  his  supervision 
(which  IS  usually  of  the  negative  variety)  thev  are  rarelv 
efficiently  managed.  The  control  of  these  stores"  by  the  Pro" 
gre.ss  Dej)artnient  cannot  fail  to  be  productive  of  good  results, 
which  add  greatly  to  the  -fficiency  of  the  department  and  thJ 
comfort  of  the  foreman.  The  shop  clerical  staff,  too,  can  be 
treated  in  a  like  manner,  for  in  this  respect  sui)erfluous  clerical 
labour  is  di.spensed  with,  and  a  departmental  progress  stafi 
established. 

In  innumerable  ways,  therefore,  the  Progress  Department 
can  b"  of  assistance  U>  the  foreman,  and  not  only  to  the  head 
of  the  department,  but  to  each  individual  assi.stant  foreman 
and  charge  hand,  .tust  as  it  is  not  good  jjolicj  tor  the  head 
of  the  dcj>artment  cfjnstantly  to  leave  that  dej)artment,  so  also 
should  the  charge  hands  be  encouragec!  to  remain  in  their  own 
sections.  The  same  agency  that  ensures  work  coming  into  the 
departnicn.  will  ensure  this  work  travelling  from  section  to 
section  through  the  department,  and,  w  hat  is  just  as  imjKirtant, 
it  Mill  arrange  for  the  work  when  c-.oiiii)l.-te<l  to  leave  the 
departnu-nt.     A  s(H;tion  charge  ha/id  rarely  has  a  siir))lus  of 


space  at  his.  dispo,s!Ui,''8Cnd  what  ajjace  is  'given  to  him  nm.<»t 
be  utilised  for  work  in  progress,  and  not  for  comjilcred  paits.. 
,  The  assistance"  rendered  by  the  Progress  Department  to  those 
dejJartments  dealt  with  in  the  previous  articles  of  this  series 
directly  benefits  the  shop  foreman.  The  fact  that  the  Progress 
Department  is  able  to  tacilitate  delivery  of  material  from 
outside  sources  is  greatly  to  his  advantage,  whilst  the  regulation 
of  .su])i)lies  from  the  general  store  also  ensures  fair  treatment 
of  every  jiroductive  department  in  this  respect.  The  systematic 
handlirig  of  costs,  too,  has  its  effect  ujion  the  shops,  and  the 
foreman  has  the  satisfaction  oi  Icnowing  that  he  will  not  he 
contiflually  called  upon  to  explain  the  reason  for  this  and  that  ; 
important  points  for  the  cost  clerk,  but  terribly  exasperating 
to  an  already  over-worked  and  harassed  foreman.  The  Pro- 
gress Department  is,  without  a  doubt,  a  friend  to  the  foreman 
and  it  car.  be  of  real  assistance  to  him  should  he  so  desire. 


The   Electromagnetic   Theory   of 
Relativity. 


ISome  accounts  of  the  joint  meeting  of  the  Royal  Society  and  the 
Royal  Meteorological  Society  to  consider  the  results  obtained  during 
the  recent  solar  eclip.?e,  contained  a  reference  to  the  fact  that  Sir 
Olivek  Lodge  left  before  the  meeting  was  over.  We  are  asked 
by  Sir  Oliver  to  point  out  that  the  only  reason  for  this  was  that  he 
had  a  long  standing  engagement  and  a  train  to  catch.  He  further 
deprecates  the  notion  that  last  Feliruaiy  he  ventured  on  anything 
so  serious  as  a  prediction  concerning  the  probable  results  of  the 
exjiedition,  and  asks  us  to  point  out  that  he  was  rash  enough  to 
express  a  hope  for  a  result  equal  to  half  Einstein's  value.  But  the 
double-valued  result,  he  continues,  can  be  assimilated  and  specified 
in  various  ways,  one  of  which  is  the  ponderability  of  light  coupled 
with  a  definite  effect  of  motion  on  the  Newtonian  constant  of  gravi- 
tation, an  efiect  which  the  behaviour  of  Mercury  and  other  planets 
has  already  rendered  probable  ;  while  another  is  the  vaguer  sug- 
gestion that  one  of  the  two  ethereal  constants  responsible  for  the 
velocity  of  light  is  afi'ected'  by  a  gravitational  Held,  so  as  to  cause  a 
kind  of  refraction.  In  any  case  he  would  issue  a  caution  against  a 
strengthening  of  great  and  complicated  generalisations  concerning 
space  and  time  on  the  strength  of  the  splendid  result ;  and  he  trusts 
that  it  may  be  accounted  for,  with  reasonable  simplicity,  in  terms 
of  the  ether  of  space.  Meanwhile  he  heartily  congratulates  Prof. 
Einstein,  and  also  the  skilled  and  painstaking  observers  who  have 
so  admirably  veriiied  his  striking  and  original  prediction. 

VVc  have  received  from  Prof.  Miles  Walker  a  letter  which 
was  sent  liim  by  Einstkin  in  July,  1014.  This  letter,  of  which  we 
give  a  translation  below,  relates  to  the  experiments  to  determine 
whether  there  exists  any  action  between  masses  analogous  to  the 
mutual  induction  between  electrical  circuits.  The  experiments 
were  described  by  Prof.  Miles  Walker  and  Mr.  W.  W.  Stanier  in  an 
article  on  "An  Inquiry  into  the  Possible  Existence  of  Mutual  In- 
duction between  Masses,"  which  apjxsared  in  the  "  Philosoplii(tal 
Magazine"  for  December,  1016. 

TRANSLATION  OF  A  LETTER  FROM  DR.  KINSTEIN  TO 
PROF.  MILES  WALKER. 
I  hear  from  Dr.  Fokkcr  that  you  are  inaking  experiments  upon  the 
induction  off;et  of  gravitation,  and  that  you  are  therefore  interested  in 
knowing  that  result  is  likoly  to  occur  in  accordance  with  my  "  Theory  of 
Gravitation."  Unfortunately. the  effect  to  be  exjiectcd  Ls  so  .small  that 
one  mu.st  give  up  all  ho|>e  of  a  direct  result.  The  case  is  as  follow;^  : — If 
J/  is  accelerated  with  the  acceleration  .1,  then  there  results  upon  a  mass 
TO  at  distance  ran  induced  force  R  oi  the  like  direction  and  of  the  amount. 

1  .  88.  10"    Mm 
R  =  - .  ..1. 

471  r 

I  regret  very  much  that  I  can  givi 
with  ail  rcHj)cct, — Yours  tnilv. 
July  14,  1914. 


11  no  Ix'ttcr  hopes,  and  I  remain 
\.  Einstkin,  DulilciiiBcrHn. 


The  Nobel  Frizes.  The  Swedish  Academy  of  Science  has 
awarded  the  191H  Nobel  Prize  for  Physics  to  Prof.  M.  Planck,  of 
Jleriin  University,  and  the  1919  j)rize  to  Prof.  Stark,  of  Griefs- 
wald  I'niversity  (Pomerania).  The  Nobel  prize  for  1918  for 
chemistry  wasawardeil  to  Prof.  V.  Maber,  of  Berlin  University, 
but  it  was  decided  to  hold  over  the  1919  prize  for  cheini.stry 
until  next  year. 
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Calculations  Relating    to   High  Pressure  and   High 
Temperature   Steam   with    Interheating    for    Power 

Generation.* 


By   W.   M.    SELVEY. 


Arising  out  of  my  experience  of  this  ( 'entre  I  am  struck  with  the 
wealth  of  enthusiasm,  knowledge  and  good-will  which  is  shown  by 
our  younger  members  and  which  makes  me  long  to  find  some  way 
of  turning  this  sterling  gold  into  channels  tliat  will  enure  for  the 
b?nefit  of  the  Institution,  the  profession  and  the  whole  community. 
It  is  most  necessary  that  it  should  be  guided.     The  question  is  : 
How  ?     My  own  personal  exjierience  is  that  we  have  need  for  more 
ideals  to  hold  together  these  younger  members.     No  organisation 
can  live  without  authority,  but  in  this  case  the  authority  must  be 
moral  authority  conceded  by  the  members  voluntarily,  because  they 
believe  that  the  holders  of  this  authority  will  use  it  for  the  advance- 
ment of  agreed  ideals.     It  used  to  be  the  cry  of  the  younger  members  : 
"  What  does  the  Institution  do  for  us  ?"     This  cry  is  now  out  of 
date,  and  in  any  case  was  based  on  a  misunderstanding  of  how  a 
body  becomes  powerful.     1  am  going  to  venture  with  great  diffidence 
to  make  a  few  remarks  on  what  the  older  jnembers  and  younger 
members  can  do  for  each  other ;    what  both  can  do  for  the  Institu- 
tion, and  what  the  Institution  can  do  for  them.     In  my  opinion 
the  older  members  can  do  much  for  the  younger  members  by  giving 
them  help  and  advice,  not  merely  on  how  to  get  on,  but  how  to 
make  tlie  best  use  of  the  opportunities  they  now  have.     It  is  so 
very  much  easier  for  the  experienced  members  to  see  the  oppor- 
tunities than  for  the  yomiger  ones  to  recognise  them.     The  junior 
members   can   help   the'  senior  members   by  never  relaxing  their 
enthusiastic  attentions  to  their  duties.     The  o  tlooli  of  each  junior 
member  i ;  very  largely  and  legitimately  that  of  desiring  to  better 
his  position,  but  he  must  also  equally  think  of  hoM'  to  fit  himself 
for  the  position  when  it  comes.     The  younger  members  should  study 
what  they  are  able  ti  admire  in  the  older  members  and  to  meditate 
on  what  qualities  make  for  success.     They  will  be  rather  surprised 
in  many  cases   how  many  of  these  turn  more  on  high  personal 
character  than  on  abstruse  technical  knowledge,  and  if  they  are 
honest  with  themselves  they  will  also  be  rather  surprised  at  the 
amount  of  self  discipline  and  even  self  sacrifice  they  will  need  to 
exercise  to  develop  these  same  qualities  in  themselves.     And  now 
a  short  word  as  to  how  both  can  help  the  Institution.     I  lay  it 
down  fearlessly  that  the  most  imjx)rtant  thing  of  the  whole  matter 
is  that  all  members  must  attend  the  meetings  regularly.     The  very 
tj'pe  of  member  who  says  the  meeting  is  no  use  to  liim  or  not  worth 
attending  will  find  the  whole  Institution  a  new  thing  to  him  if  lie 
himself  comes  regularly  and  faithfully.     Whatever  he  fails  to  find, 
he  \\ill  find  a  growing  fellowship  among  the  members.     Lastly,  a 
word  as  to  what  the  Institution  can  do  for  us  all.     I  venture  to 
suggest  that  the  Institution  as  a  corporate  body  is  and  always  will 
be  the  origin  of  education  in  its  highest  sense.     Much  is  now  done 
in  this  direction,  and  more  can  be  done  if  the  members  will  formulate 
suggestions  which  can   be   put  before  the   Local  Committees  and 
transmitted   by  them   to   the  Council.     It  is   hardly  necessary  to. 
emphasise  that  the  Council  is  the  only  body  which  can  co-ordinate 
and  put  into  practice  the  outcome  of  any  such  suggestions.     On 
the   subject  of  education   I   am   tempted  to   say  much.     I   think 
attention  should  be  now  drawn  to  the  continued  training  of  en- 
gineers for  long  years  after  they  have  left  their  college  or  the  works 
where  they  have  served  their  apprenticeship.     The  Institution  pro- 
vides many  highly  technical  Pajiers  written  by  exjierts  and  masters 
of  their  subjects,  much  of  the  material  of  which  is  quite  beyond  all 
but  a  few  of  the  juniors  members  and  jjerhaps  many  of  the  senior 
members.     In  the  course  of  such  Papers  we  find  assump'ions  made 
— quite  justifiable — and  imjwrtant  information  known  only  to  a  few, 
skipped  over  a(lmost  without  notice  in  order  to  shorten  down  the 
pajjer  to  consideration  of  the  main  matter.     It  is  jierhaps  often 
just  these  points  which  \\-ould  most  interest  and  instruct  many  of 
us.     While  they  v.  ould  be  out  of  place  in  the  mail!  Pajter  it  would  l.e 
a  great  advantage  if  notes  on  such  points  with  reference  to  other 
important  Papers,  text-boaks  and  the  like,  were  contained  in  an 
appendix  at  the  end  of  the  Pajier.     Many  of  these  points  would  be 
suitable  as  a  basis  of  examination  papers  for  the  Associate  Member- 
ship Examination.     The  Council  might  with  a  view  to  adding  to  th.e 
interest  of  tlie  younger  members  and  building  up  the  Institution  of 
the  future  through  them,  arrange  for  suitable  points  to  be  selected 
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and  even  go  the  length  of  arranging  correspondence  l>et«een  the- 
junior  members  and  the  authors  of  Papers  on  points  on  which 
further  information  was  required.  The  natural  modesty  and 
diffidence  of  the  best  type  of  younger  member  will  always  hinder 
him  either  from  joining  in  at  the  discussion  of  the  meetings  or 
asking  questions  of  the  authors  of  the  Paper.",  ar.d  yet  this  type  of 
member  is  often  the  most  earnest  searcher  after  truth.  Older 
members  must  always  remember  that  all  the  accuniulalrd  informa- 
tion and  experience  which  we  have  has  to  be  retransnutted  to  the 
coming  generation.  I  should  here  like  to  protest  against  the  cheap 
sneers  that  are  often  indulged  in  by  older  memljers  with  regard  to 
what  is  called  "  theory"  and  their  continual  cry  that  ''  experience  " 
or  "  practice  "  is  what  is  ne  essary.  Hypothesis  is  the  verj'  opposite 
to  theory.  It  is  the  attacking  of  ignorance  with  an  untried  sword 
and  armour,  highly  necessary  but  very  difficult.  True  tl  toiy,  on 
the  otiier  hand,  is  simply  highly  condensed  experience  and,  as  such, 
should  be  honoured  and  kept  apart  from  hypothesis.  The  real  use 
of  xperience  is  to  train  the  younger  members  to  understand  what 
theory  really  amounts  to  in  actual  material  facts  so  that  they  may 
be  enabled  to  make  a  good  fight  with  the  ignorance  which  is  yet  to 
be  conquered.  The  man  who  can  conquer  this  ignorance  is  the  real 
practical  man  of  the  future,  and  not  he  who  has  been  described  by 
some  "  academic  "  person  as  "  the  man  who  faithfully  rejieats  the 
mistakes  of  his  predecessors." 

Not  only  do  I  think  the  younger  members  want  this  help  in  grasp- 
ing the  foremost  questions  of  the  day,  but  I  think  the  older  members 
require  much  lielp  in  order  to  be  kept  in  touch  with  the  ever-widening 
circles  of  knowledge,  all  of  which  are  being  developed  under  the 
segis  of  the  Institution.  I  can  conceive  in  the  future  that  no  session 
will  be  considered  complete  which  does  not  include  at  least  two 
lectures  per  year  before  each  Territorial  Centre,  one  from  a  distin- 
guished professor,  typified  to-day  say,  by  Sir  Joseph  Thomson, 
who  will  give  the  members  some  rfeume  of  the  progress  made 
in  pure  Science  such  as  affects  the  interests  of  the  meml)ers,  and 
further  to  this,  another  lecture  given  by  the  exijerimental  type  of 
research  engineer  who  will  give  some  account,  say,  of  the  work  done 
at  the  National  Physical  Laboratory  and  of  the  various  acti\-itio8 
of  the  Research  Committee. 

The  subject  of  interheating  is  of  interest  at  the  present  time 
because  it  is  a  means  of  getting  a  higher  thennod\niamic  efficiency 
without  resorting  to  higher  temperatures  and  pressures.  The  same 
general  figures  of  temperatures  corresponding  to  high  pressui-es  have 
been  taken  as  in  Mr.  Shaw's  schedules.*  All  the  steam  pressures 
are  expressed  in  absolute  measure,  the  highest  taken  being  oOO  lb. 
The  highest  temperature  taken  is  688^F.  As  regards  vacuum,  all 
modern  power  stations  in  future  will  fall  within  the  limits  of  28  in. 
and  29-1  in.  Data  are  given  in  the  Pajier  relating  to  diagram 
efficiencies  obtainable  with  steam  initially  at  otXl  lb.  {ler  square  in. 
absolute,  total  temijerature  eSS'F.,  where  the  steam  after  expanding 
and  doing  work  to  certain  selected  pressures  is  again  reheated  to 
the  original  temperature  and  then  further  expanded  down  to  vacuum 
pressures. 

Results  which  are  also  given  show  that  while  expjinding  to  the 
same  set  of  pressui-es  the  steam  is  not  reheated  to  its  origmal  tem- 
perature but  only  to  its  original  superheat,  and  that  the  best  pressure 
for  a  single  interheat  is  somewhere  above  2(10  lb.,  and  that  the 
possible  gain  in  efficiency  is  of  the  order  of  1  j  jxn-  cent.  The  effect 
of  twice  interheating  the  steam  is  to  give  a  fairly  wide  range  of 
choiic  for  two  interheats  for  which  the  ethciency  it-mains  sensibly 
constant,  the  most  favourable  of  these  conditior.s  shown  being  an 
cxi)ansion  first  to  215  lb.,  reheating,  and  then  an  expsmsion  to  70  lb., 
and  fiirther  reheating  with  a  final  expansion  from  70  lb.  to  the 
vacuum  pressure,  given  a  possible  gain  in  efficiency  over  plain 
expansion  of  about  41  per  cent.  The  value  of  imterheating  is  greater 
in  proportion  as  the  initial  pressure  is  lower.  For  instance,  the 
expansion  from  500  lb.  with  an  interheat  to  the  oris;inal  temiicrature 
at  loO  lb.  shows  a  gain  for  plain  cx]iansion  fnmi  ."idO  lb.  of  only 
2-4  iwr  cent,  while  steam  originally  at  ITiO  lb.  interluatod  at  501b. 
to  the  original  temiwrature  of  CSS^F.  shows  a  gain  o\cr  plain  expan- 
sion from  150  lb.  of  7-2  jior  cent'.  This  draws  attention  to  the  value 
of  invssure  which  at  5001b.  shows  a  gain  of  11  per  cent.,  whereas 
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at  701b.  pressure  there  is  a  tleflcit  of  15  per  cent.  Witli  the  super- 
heat kept  at  the  constant  figure  of  219-S^F.  there  is  a  gain  at  5(Ui  lb. 
OTCr215lb.  of  as  much  a.s  13  per  cent. 

It  is  found  that  as  so  much  heat  has  to  bo  put  into  the  feed  water  at  a 
less  temijeraturc  than  the  top  temperature  there  is  considerable 
loss  of  possible  efficiency  by  the  use  of  water  as  a  working  fluid. 
Without  superheat,  however,  this  loss,  though  considerable,  is  not 
very  striking,  but  additional  superheat  makes  the  difference  in  effi- 
ciency between  using  a  perfect  fluid  and  using  water  veri'  considerable . 
For  instance  at  dOO  lb.  pressure  without  interheating  and  at  a  total 
temperature  of  68S^F.,  the  use  of  the  perfect  fluid  gives  some  44 
pendent,  higher  efficiency  than  that  of  the  plain  use  of  steam.  From 
the  point  of  \iew  of  the  materials  used  on  the  engine  which  is  to 
utilise  this  steam  all  provisions  have  to  be  made  corresponding  to 
the  temperature  of  688~F.,  the  question  of  pressure  vers-  little  enter- 
ing into  the  practical  provisions  as  drawn  out  by  Mr.  Shaw's  Pa jier. 
In  fat-t  the  use  of  high  pressure  has  already  verj-  much  reduced  this 
difference  which  is  iar  greater  when  the  comparison  is  made  with 
low-pressure  steam.  It  wiU  be  gathered  that  in  order  to  approach 
the  possible  C'aniot  efficiencies  it  is  necessary  as  much  as  possible 
to  take  in  al'  the  heat  at  the  lop  temperature,  ai.d  for  improvements 
in  the  use  ol  water  as  a  working  iiuid  we  can  see  from  the  tempera- 
tuie-entropy  tliagram  that  were  it  possible  to  keep  our  engine  red- 
hot  so  that  the  temjjerature  of  the  steam  should  not  drop  during 
expansicrti  for  a  considerable  time,  then  the  engine  which  could  do 
this  would  be  working  more  nearly  on  the  Carnot  cycle  because  it 
would  be  taking  in  a  further  modicum  of  heat  at  the  top  temperature. 
In  the  Carnot  cycle  tliis  heating  during  expansion  or,  as  it  is  generally 
called,  isothermal  expansion,  is  carried  on  to  a  certain  pressure  and 
then  sto.pijed.  This  pre.ssure  is  such  that  on  further  adiabatic  expan- 
sion the  working  fluid  falls  in  temperature  to  the  basis  or  lower 
temperature.  Supposing  for  a  minute  that  .such  a  system  were 
phj-sically  possible,  then  we  can  easily  judge  the  gain  in  efficiency 
due  to  what  I  have  termed  ""  ideal  interheating."  The  maximum 
increase  in  efficiency  to  be  exjiected  from  sucli  "'  ideal  interheating" 
would  be  about  11  per  cent.  A  moment's  reflection  will  suggest, 
however,  that  such  a  scheme  of  continuous  interheating  would  be 
very  difficult  to  carry  out  in  practice,  and  in  any  case  instead  of  the 
horizontal  contiimous  interheating  line  we  should  have  a  saw- 
toothed  curve  representing  interheating  at  every  expansion  in 
the  case  of  the  turbine  engine.  The  natural  course  of  inquiry, 
therefore,  turns  as  to  what  can  be  attained  by  doing  something 
towards  interheatmg  in  the  simplest  possible  way.  In  turning  to 
this  inquirv'  it  must  he  remembered  that  the  higher  the  pressure 
of  the  interheat  the  more  easy  it  would  be  to  convey  steam  from  and 
to  the  engine.  There  are  two  schemes  on  which  one  can  elect  to 
do  interheating,  the  first  and  more  correct  is  to  the  initial  tempera- 
■  ture  and  ihe  second  of  less  correct  is  to  the  same  initial  superheat. 
It  is  almost  obvious  that  one  would  not  retreat  to  higher  than  the 
original  temjxrature.  Somewhere  between  these  two  schemes 
therefore  any  practical  scheme  must  lie. 

Considering  single  interheating  at  stage  pressures  of  365  lb.  and 
28()  lb.  It  will  be  found  that  the  added  area  due  to  interheating 
is  small,  and  therefore  we  could  not  expect  much  prattical  gain 
at  these  pressures. 

For  a  single  interheat  for  stage  pressure  of  215  and  100  lb.,  it  will 
be  found  that  the  added  area  is  a  substantial  jxjrtion  of  the  "  ideal 
interheating  "  area.  Somewhere  between  these  two  pressures  will 
be  found  the  maximum  gain  which  will  be  made  with  one  inter- 
heating .  In  Figs.  1,  2  and  3  have  been  combined  the  whole  of  these 
results  in  curi'es  which  show  the  effect  of  one  interheat  at  any  pres- 
sure below  the  initial  pressure.  It  is  necessary  to  draw  three  different 
cun'es  for  each  vacuum.  In  addition  tx)  the  efficiency  curves  for 
the  combined  expansion  with  one  interheat,  the  efficiencj'  cur\'es  for 
the  second  expansion  alone  have  also  been  drawn.  These  curves, 
therefore,  give  not  only  the  value  of  interheating  but  a  direct  com- 
parison of  the  efficiencies  Ijetween  different  pressures.  The  waj- 
in  which  the  efficiency  rises  with  pressure  as  compared  with  inter- 
heat strongly  illustrates  what  has  already  been  mentioned  as  to  the 
value  of  pressure.  In  considering  Fig.  1  we  notice  that  the  single 
saw-tooth  gives  us  a  curve  which  is  very  far  from  representing  heat 
fully  taken  in  at  the  top  temperature,  and  it  is  therefore  interesting 
to  extend  the  inquiry  into  the  region  of  more  than  one  interheat, 
and  here  one  would  have  to  abandon  the  idea  altogether  of  taking 
the  steam  back  to  the  boiler  but  not  entirely  that  of  bringing  the 
heat  to  the  engine. 

If  we  draw  out  the  super-heat  region  of  the  temperature-entropy 
diagram  to  a  larger  scale  and  give  the  superheat  portion  of  the 
curve  from  the  saturation  line  up  to  the  constant  top  temperature 
of  688^F.  for  all  the  pressures  employed,  it  is  ea.sy  to  see  the  advan- 
taae  of  drawing  the  "'  Carnot  zone,"  which  is  a  narrow  horizontal 
band  covering  the  range  of  the  "'  Carnot  temperatures "  for  the 


range  to  a  vaeunm  of  from  28  to  29-1  iii.  It  is  obvious  that  tit 
dropping  down  anj'  vertical  line  of  adiabatic  expansion  for  any 
stage  of  exjiansion  we  cannot  hope  to  gain  much  in  efficiency  after 
we  have  gone  down  to  the  Carnot  zone.  The  cur\e  of  the  w  hoLe- 
range  of  efficiency  obtained  from  two  interheats  would  be  exceedingly 
flat,  and  this  shows  us  that  it  would  not  be  necessar\'  to  define  any 
particular  set  of  exact  pressures.  ALso,  once  given  the  high 
initial  pressure  of  500  lb.,  the  actual  efficiencies  do  not  show  much 
encouragement.  We  liave  only  gained  about  4  4  per  cent,  over 
plkin  expansion,  and  therefore  only  2  per  cent,  over  a  gain. of  a  single 
interheat;    this  is  to  say,  that  the   second  interheat  dees  not  show 
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quite  so  great  an  increase  as  the  first  interheat,  and  this  rather  dis- 
courages us  from  proceeding  any  further  into  the  region  of  three 
or  more  interheats,  as  we  have  already  have  the  figure  of  11  jx-r 
cent,  for  ideal  interheating.  The  gain  due  to  one  interheat  is  very 
much  greater  at  moderate  pressures  than  at  the  highest  pressures. 
This  rather  signifies  that  the  scheme  may  be  of  some  value  to  old 
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:8tations  which  have  perfectly  good  plant  only  suitable  for  moderate 
•steam   pressure. 

Inquirers  into  the  future  will  have  probably  turned  their  thoughts 
in  two  directions.  One  will  be  the  use  of  a  working  fluid  which  has 
a  greater  ratio  of  latent  heat  to  specific  heat  than  in  the  case  of 
steam.  Another  direction  in  which  the  working  fluid  could  l;e 
modified  is  that  its  evajwration  line  should  be  at  a  high  temperature 
for  a  given  pressure,  provided  always  that  condensation  can  easily 
be  obtained  at  a  moderately  low  temperature.  In  this  direction 
again  mercury  perhaps  offers  advantages.  The  other  direction 
which  inquirers  will  take  is  probably  that  of  a  double-fluid  engine. 
This  is  a  scheme  of  interheating  but  with  change  of  fluid  whereby 
'the  rejected  heat  of  the  first  fluid  is  at  such  a  temiserature  as  to  be 
able  to  evaporate  the  second  fluid.  The  idea  is  of  course  very  old 
and  has  been  explored  by  using  reciprocating  engines  with  steam 
together  Avith  sulphur-dioxide  as  a  second  fluid.  Other  vapours 
at  low  boiling  points  have  been  suggested.  Quite  recently,  too, 
all  engineers  have  been  much  interested  in  the  account  given  of 
the  Still  engine  which  proposes  a  double  working  fluid,  first  air  and 
then  steam.  As  regards  the  air  part  of  the  cycle,  of  cour.«e,  quite 
good  efficiencies  are  already  obtained  in  the  plain  gas  engine,  and 
gas  engine  designers  have  often  considered  the  question  and  have 
generally  come  to  the  conclusion  tliat  the  gain  in  power  by  adding 
the  steam  cyc-le  did  not  justifj-  the  extra  complication  of  the  engine, 
especially  as  they  have  been  able  to  find  many  ready  users  for  the 
exhaust  heat  in  process  work. 

With  regard  to  the  efficiencies  now  obtainable  with  plain  gas  en- 
gines, the  efficiency  obtainable  from  the  actual  working  fluid  com- 
pared with  that  obtainable  from  an  ideal  working  fluid  is  in  the  ratio 
of  0-71  to  0-88,  that  is  about  80-6  per  cent.  This  is  a  much  greater 
dili'erence  than  perhaps  is  usually  appreciated  by  steam  engineers. 
If  we  compare  the  case  of  ideal  interheating  at  500  lb.  with  the  ideal 
Carnot  efficiencies  based  on  the  temijerature  range  we  see  that  the 
corresponding  ratio  is  of  the  order  of  78  per  cent.,  which  is  remark- 
ably similar.  Even  in  the  case  of  plain  expansion  this  ratio  is  about 
70  {5er  cent.  Another  curious  coincidence  can  be  traced  in  the  fact 
that  the  explosion  pressures  are  of  the  order  of  450-470  lb.  Another 
coincidence  is  that,  taking  into  account  the  value  of  superheat  and 
its  effect  on  turbine  efficiency,  a  modern  turbine  of  largest  size  will 
have  an  efficiency  ratio  at  the  coupling  of  85  per  cent.,  which  again 
is  remarkably  close  to  the  mechanical  efficiency  of  a  large  gas  engine. 
We  may  conclude  therefore  that  in  the  near  future  the  steam  turbine 
may  equal  if  not  surpass  the  gas  engine  in  efficiency,  the  competi- 
tion being  still  more  severe  in  overall  efficiency  since  the  efficiency 
of  large  boilers  in  the  most  modern  practice  is  now  showing  a  margin 
of  nearly  10  per  cent,  over  the  corresponding  gas  producer  efficiency. 
The  battle,  if  any,  which  may  range,  between  these  two  methods 
of  producing  power  in  the  future  may  turn  on  the  direct  total  utili- 
sation of  their  rejected  heat,  which  is  still  unfortunately  imder  any 
system  of  the  order  of  60  to  70  per  cent.  It  is  along  these  lines  one 
looks  for  progress  rather  than  in  further  improvement  of  the 
efficiency  and  there  are  already  signs  that  a  vigorous  interest  is 
being  taken  by  engineering  economists  in  questions  arising  out  of 
the  utilisation  of  the  rejected  heat  of  both  forms  of  working  fluid. 


Electric   Traclloin  in  India. 

The  Legislative  Council  of  India  have  adopted  a  resolution  in  favour 
•of  the  electrificatio  1  of  the  suburban  railways  within  25  miles  of 
Calcutta.  At  present  the  train  service  to  the  suburbs  is  bad  and  the 
accommodation  for  travelling  poor. 

Sir  Geo.  Barnes  said  the  Government  realised  the  importance  of  the 
subject  and  had  no  hesitation  in  acce])tiag  the  motion.  The  electri- 
fication of  railways  in  the  neighbourhood  of  the  great  cities  was  important 
because  by  that  means  they  would  increase  the  capacity  of  their  railways 
to  deal  with  the  suburban  traffic  and  make  it  more  possible  for  the  people 
who  had  business  within  the  cities  to  live  outside.  A  few  years  ago 
the  electrification  of  the  Calcutta  area  of  the  Calcutta  Suburban  area 
of  the  Eastern  Bengal  Railway  was  examuied  at  the  instance  of  Govern- 
ment by  a  firm  of  electrical  engineers  from  England.  The  scheme  was 
favoiurably  reported  on,  but  like  many  other  works  of  high  importance 
it  had  had  to  remain  in  abeyance  during  the  war.  The  East  Indian  Rail- 
way Company  had  also  under  consideration  the  electrification  of  their 
suburban  services  and  there  was  a  proposal  to  provide  a  joint  power 
house  to  serve  both  the  systems  or  it  might  be  found  more  economical 
that  all  the  electricity  needed  should  be  provided  by  some  central  power 
house  set  up  by  private  enterprise.  He  did  not  know  the  views  of  the 
B?ngal-Nag])ur  Railway  (the  third  system  serving  Calcatta)  on  the 
subject  of  the  electrification  of  the  suburban  lines.  He  would  call 
together  the  representatives  of  the  three  big  railway  systems  when  he 
was  next  in  Calcutta  and  ask  one  or  two  representatives  of  the  Rngal 
Chamber  of  Commerce  and  of  the  Bengal  National  Chamber  of  Commerce 
to  meet  them.  The  whole  question  would  then  be  discussed,  and  he 
hoped  the  result  would  be  that  some  progress  would  be  made.  The 
needs  of  Bombay  were,  however,  even  more  urgent  for  the  housing 
problem  there  was  extremely  difficult. 


Correspondence.  '/ 

THE  DISABILITIES  OF  POWER  STATION  STAFFS. 

TO   THE    EDITOR   OF   THE    ELECTRIflAX. 

Sir  :  In  the  Editorial  Notes  of  this  week'.s  ELECTRiriAX 
you  touch  on  the  question  of  the  salaries  of  power  station 
staft's,  and  .suggest  the  formation  of  a  trade  union  to  advance 
the  interests  of  these  technical  workers.  Now,  "  the  work 
is  hard  and  the  remuneration  pitiable  "  for  technical  men 
in  all  but  the  senior  positions  in  engineering  works  and  fac- 
tories, as  well  a.s  in  power  stations.  In  most  electrical  works 
you  will  find  the  real  "  brain  work  "  done  by  men  who  are 
paid  less  than  workmen,  by  men  who  have  appearances  to 
keep  up,  who  have  to  wear  clean  collars  ;  but  who  cannot 
even  wear  overalls  when  their  duties  require  them  to  handle 
or  test  dirty  material  and  tools. 

But  there  is  a  better  remedy  for  this  than  trades  unionism. 
It  lies  in  the  hands  of  the  senior  members  of  the  profession, 
who  are  them.selves  directors  or  managers  of  engineering  con- 
cerns. The  profession  is  represented  by  the  Institution  of 
Electrical  Engineers  ;  why  should  not  this  body  arrange  a 
standard  of  .suitable  salaries  for  the  younger  members,  to  be 
adojited  by  those  senior  members  who  are  in  control  of  the 
remuneration  of  their  technical  workers  ?  As  everv  electrical 
firm  of  any  importance  has  some  of  its  chiefs  in  the  Institution 
of  Electrical  Engineers,  the  result  would  be  a  satisfactory 
scale  of  remuneration  throughout  the  profession.  In^ddition, 
it  would  bring  about  a  rapprochemenl  between  employer  and 
employed  ;  the  technical  worker  would  realise  that  his  chief 
was  safeguarding  his  interests,  and  not  merely  picking  his 
assistant's  brain  in  order  to  line  his  own  pocket,  to  which 
latter  supposition  the  present  rates  of  remuneration  certainly 
'■  lend  verisimilitude." — I  am,  &c.. 

London.  W.14,  Nov.  15.  T.  H.  Solomon. 


THE  EDINBURGH  CONTRACT. 

TO   THE    EDITOR   OF    THE    ELECTRICI.'VX. 

Sir  :  Referring  to  your  comments  in  your  issue  dated 
November  7th,  it  appears  to  the  writers  that  you  do  the 
Edinburgh  Corporation  a  gross  injustice  in  branding  them  as 
the  scapegoats  in  the  ■' Edinburgh  Contract."  We  can  hardly 
conceive  any  public  spirited  body  following  any  other  course, 
and,  had  they  done  so,  public  opinion  would  have  had  every 
justification  for  suspecting  them  of  the  grossest  corruption. 
The  only  part  of  your  article  with  which  we  agree  is  that  in 
which  you  state  : — 

"  The  whole  question,  therefore,  really  depends  on  the  necessity  on 
which  we  have  insisted  before,  that  it  is  most  essential  for  the  whole  of 
the  British  community,  emplnyers  and  employed  alike,  to  increase  their 
jjroduction,  to  improve  their  organisation  and  to  adopt  the  most  modem 
methods  of  manufacture  in  order  that  the  price  of  their  commodities  may 
b?  brought  as  low  as  possible." 

Anvone  who  has  had  the  opjiortunity  to  observe  the  manner 
in  which  the  two  respective  workmen — British  and  Swiss — 
discharge  their  duties  does  not  need  to  find  a  scapegoat. 
When  the  British  workmen  realise  that  the  shop  is  no  place  to 
discuss  the  previous  week's  football  far  into  the  middle  of  the 
week,  and  prospective  football  for  the  remainder  of  the  week, 
we  have  no  doubt  that  the  British  firms  will  be  in  a  position 
to  quote  prices  as  keen  as  the  Swiss  firms.  British  masters 
have,  however,  been  exceedingly  lax  in  providing  any  counter 
attraction  to  football,  and  few  workers  in  any  of  our  large 
works  have  more  than  the  most  hazy  conception  of  the  general 
purpose  and  products  of  the  establishments.  Considering  the 
controlling  interest  which  a  British  firm  has  recently  acquired 
in  the  Swiss  firm,  we  fear  the  end  to  foreign  ]>lace  contracts 
is  not  yet  over.  After  all,  we  think  a  few  such  examples  as 
'■  Edinburgh  "  will  do  much  to  stimulate  both  the  manufac- 
turers and  the  workers  in  their  efl'orts  to  produce  their  own 
plant  at  a  cost  which  will  compete  with  any  foreign  tender. — 
We  are,  &c.,  R.\tep.\yers. 

[If  our  correspondents  had  read  our  Editorial  Note  more 
carefully  they  would  have  realised  that  we  did  not  "  brand 
the  Edinburgh  Corporation  as  scapegoats."  We  only  re- 
marked that  they  were  the  obvious  (not  necessarily  the  actual) 
culprits. — Ed.  £.] 
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Mr.  E.  J.  P.  Benn  on  the  **  New  World." 

At  the  montliy  luncheon  of  the  Batti-Wallahs  Society  held  at  the 
Holborn  Restaurant  on  Monday,  November  17th,  Mr.  E.  J.  P.  Benii 
gave  an  address  ou  the  '"  Xew  World." 

He  said  we  were  living  in  what  was  known  as  the  period  of  recon- 
struction, and  in  dealing  with  that  subject   two  questions  arose. 
One  was  whether  we  meant  to  reconstruct  the  world  as  it  was  in 
1914  or  whether  we  were  endeavouring  to  create  a  new'  world,  and 
the  other  was  did  we  propose  to  reconstruct  oursehes  or  only  other 
people  ?     Most  of  the  work  done  so  far  seemed  to  be  of  a  negative 
character,  which  was  sometimes  more  useful  than  positive  work. 
They   had   destroyed   and   exploded    theories.     Outside   Whitehall 
there  was  hardly  a  creature  who  had  not  come  to  the  conclusion 
that   the  theory  of  Oovernnient  trade  or  Government  control  of 
trade  was  futile  and  unworkable.     The  theory  of  Socialism  as  it 
was  understood  a  few  years  ago  had  also  been  exploded,  and  they 
ha<l  done  something  in  the  last  year  or  two  to  rob  Socialism  of  its 
more  dangerous  aspects.     They  were  beginning  to  understand  that 
the  common  weal  could  be  promoted  without  robbing  the  individual 
of   his   weal.     Collectivism   and   individualism   were   not   opposing 
doctrines.     The  former  merely  enabled  the  individual  to  start  from 
a  higher  plane.     There  was  a  danger  in  these  days  of  individuals 
relying  upon  organisatior.s  to  do  what  they  should  do  themselves. 
Societies  and  trade  unions  were  onlj'  useful  in  so  far  as  they  enabled 
individuals  to  make  greater  use  of  their  individualism.     The  problem 
overshadowing  all  their  minds  was  the  great  problem  of  employers 
and  employed.       He  thought  they  were  going  to  be  assisted  to  a 
solution   of   that    ditiiculty    through    the    third    party — industrial 
managers.     One  usually  sjxjke  of  Capital  and  Labour,  ar.d  overlooked 
the  third  party.     The  new  science  called  industrial  administraticn 
had  been  neglected,  particularly  in  this  country.     But  they  would 
hear  more  of  it  in  the  future,  ar.d  he  thought  tliey  would  reach  by 
rapid  strides  the  point  where  it  would   be  realised  that  through 
management  in  industrial   administration   the   opposing  forces   of 
Capital  and  Labour  would  be  brought  together.     They  must  set  their 
faces  resolutely  against  tlie  damnable  doctrine  that  the  interests 
of   employers   and   employed   were   diametrically   opposed.     There 
was  little  hope  for  the  industrial  problem  unless  they  started  from 
the  other  end,  believing  tho.se  interests  were  identical  and  striving 
to  bring  them  together.     The  Whole  tendency  of  modern  thought 
seemed  to  be  to  regard  profits  as  some  form  of  crime,  but  one  might 
as  well  attempt  to  run  a  motor  car  w  ithout  a  magneto  as  an  industry 
without  a  profit.     Underlying  all  this  bother  about  wages,  hours 
and  conditions  of  labour,  the  division  of  profits  and  so  on  was  a 
revolt  on  the  jmrt  of  human  nature  against  the  curse  of  Adam — 
a  demand  of  the  human  being  to  get  rid  of  work.     They  had  gone  a 
long  way  towanls  getting  rid  of  work  in  the  last  centuW.     No  one, 
even  if  he  worked  24  hours  a  day  and  seven  days  a  week,  could  of 
his   own   effort    produce   one    tithe    of    the    clothes,   food,    furni- 
ture, houses   and  other   things  he  used  in  the  course    of  a  day. 
The  problem  was  ho«  to  abolish  work  at  a  greater  rate  than  that 
at  which  the  demand  for  work  increased.     As  work  had  been  got  rid 
of  by  scientific  development,  the  needs  of  civilisation  had  multiplied, 
so  that  a  great  deal  more  work  was  required.     The  Batti-Wallahs 
represented  an  industry  which  could  do  more  to  solve  the  problem 
than  any  political  agency,  trade  union  or  school  of  social  thought. 
As  the  great  science  of  electricity  developed  so  work  would   be 
abolished.     They  had  got  a  long  way  from   human  slavery,  and 
would  by  degrees  approach  the  point  where  there  was  no  manual 
work  and  drudgery  to  be  done.     But  nothing  had  been  produced  by 
man    on    this    planet    without    the    incentive    of    personal    gain. 
Xo  wealth  was  ever  produced  byany  Government  or  Trade  I'nion, 
and  there  was  no  more  chance  on  this  jilanet  for  platonic  industiy 
than  there  was  for  platonic  love. 


Technical  Inspection  Association. 

An  interesting  Paper  was  read  at  the  Society  of  Arts  on  the  7tli  inst. 
before  the  above  Association  by  i'rof.  Baly,  C.B".E.,  F.R.S.,  on  the  subject 
of  ''The  Sf)<'ctro9c<.|)e  in  the  Srii-nce  of  to-day."  Prof.  Baly  dwelt  uix)n 
the  importance  of  the  9pe<-tro8co|)e  in  all  renearch  work,  gJWng  instances 
of  its  extended  use  by  three  inde|iendcnt  groups  of  scicntiiic  men,  namely 
astronomers,  chemists  and  physicists,  but  the  line  of  demarcation 
between  these  rei!j)ective  grou[)»  was  so  defined  that  very  little  infor- 
mation as  to  the  work  done  by  any  one  group  was  known  to  either  of 
the  others.  He  urged  the  importance  of  the  extended  use  of  the  spect- 
ro9co|K;  in  all  branches  of  scientific  invcstigntlon,  and  he  believed  the 
time  was  approaching  when  it  would  be  in  daily  use  by  the  commercial 
exponents  of  applied  science,  as  much  as  by  thorse  working  in  the  realms 
of  nure  science. 


Electricity  (Supply)   Bill. 

Tlie  Committee  stuge  of  this  Bill  was  concluded  on  Friday  last  by 
Standing  Board  of  tlie  House  of  C'ommons. 

Mr.  Swans  moved  the  rejection  of  Clau.se  30,  which  applies  Sec.  4  of 
the  Conspiracy  and  Protection  of  Proj)erty  Act,  187o,  to  electric  supply 
works.     He  said  there  was  no  reason  for  the  clause. 

Mr.  Shortt  ]>rotested  that  there  was  not  the  slightest  intention  of 
interfering  with  the  right  to  strike  legitimately  ;  but  the  public  could 
not  be  at  the  mercy  of  lightning  strikes  in  a  service  like  electricity. 
The  amendment  was  defeated  by  18  votes  to  3,  and  the  clause  passed. 
Clause  40  provides  that  a  special  order,  before  coming  into  force 
should  remain  en  the  table  of  both  Houses  30  days, and  then  be  operative 
unless  a  petition  from  either  House  was  presented  against  it.  For  this 
X'iscount  DtracANNON  prcposed  to  substitute  "no  special  crder  thall  be 
valid  or  effective  until  it  has  been  approved  by  resolution  of  both  Houses 
of  Parliament." 

ilr.  Shoktt  promised  to  adopt  the  principle  on  the  report  stage  in 
( lauscs  where  they  would  be  in  more  proper  order,  and  the  amendment 
was  withdrawn. 

On  the  claus.e  applying  the  Act  to  Scotland  with  various  modifications, 
Mr.  John  Taylor  proposed  that  "  in  appointing  Advisory  Committees 
under  Sec.  4  of  this  Act  the  Electricity  Commissioners  shall  appoint  a 
Committee  for  Scotland." 

The  amendment  was  accepted. 

-Amendments  were  rapidly  disposed  of,  and  all  clauses  u])  to  43  were 
added  to  tlie  Bill.  To  Clause  44  (which  places  all  powers  under  the  Bill 
with  the  Ministry  of  Transport)  there  was  an  amendment  standing  in  the 
names  of  half-a-dozcn  members  for  the  rejection  of  theclau.se.  It  was 
argued  that  the  Board  of  Trade  was  the  body  to  have  charg?  of  such 
duties,  and  not  a  new  body  like  the  Ministry  of  Transport. 
The  clause  was  rejected  by  20  votes  to  4. 

On  the  13th  inst.  the  Committee  considered  the  remaining  amend- 
ments and  the  Bill  was  ordered  to  be  reported  to  the  House  as  amended. 
Mr.  Bridgeman  accepted  a  new  clause  by  Lord  Duncannon  gi\ang 
greater  facility  in  winding  up  to  companies  acquired  by  the  Electricity 
Boards,  and  also  one  by  Mr.  Waddington  sanctioning  the  payment  from 
Electricity  Board  funds  of  subscriptions  to  electrical  associations  and 
conferences  attendance  at  which  would  be  for  the  common  benefit. 

Mr.  Neal  also  proposed  a  new  clause  giving  the  Electricity  Commis- 
sioners power  to  sanction  the  annulment  of  contracts  by  undertakers. 
But  Air.  Bridgeman  pointed  out  that  it  would  enable  undertakers, 
in  every  case  in  which  they  found  they  had  made  a  bargain  which  was 
not  profitable,  to  come  to  the  Commisioners  for  sanction  to  cancel 
contracts  thus  made.  He  promised  to  consider  any  definite  hardships, 
and  see  if  it  was  necessary  to  insert  any  provision  in  the  Bill.  The 
pro])oscd  clause  was  then  withdrawn,  and  the  Bill  as  amended  was 
ordered  to  be  reported  to  the  House. 


British  Industries  Fair  (Birmingham). 


Exhibitors  and  visitors  to  the  Birmingham  section  of  the  British  In- 
dustries Fair  (1 920)  will  bep'eased  to  hear  that  the  Committee  of  Manage- 
ment have  succeeded  in  overcoming  their  initial  difficulty,  and  have 
now  secured  buildings  which  will  provide  them  with  150,000  square  ft. 
of  space  for  the  housing  of  their  exhibits.  The  trouble  in  thu  centre 
has  always  been  the  lack  of  a  building  of  suitable  dimensions,  and  this 
has  been  more  fully  emphasised  as  the  number  of  exhibitors  has  grown, 
and  the  problem  of  accommodating  all  of  them  has  led  to  constant 
expansion  in  the  proposed  utilisation  of  kiosks  in  open  spaces  and  other 
means  of  offering  the  accommodation.  The  rapid  and  successful  booking 
of  space  has  therefore  compelled  the  Committee  to  make  a  drastic  altera- 
tion in  their  original  arrangements,  and  they  are  to  Ijc  ccmgratulated  on 
successfully  negotiating  for  the  loan  of  the  extremely  suitable  buildings 
which  were  erected  during  the  war  at  the  Castle  Bromwich  Aerodrome. 

The  Air  Ministry  has  consented  to  the  buildings  being  u.sed  for  the 
purpose. and  this  meansthat  there  need  lie  no  further  irritating  limitation 
of  space — that  exhibitors  .showing  their  products  in  two  (  r  more  groups 
will  be  able  to  have  the  same  under  their  eye  as  it  were  without  travelling 
to  other  locations — and  finally  that  the  buyers  who  have  more  than 
one  interest  will  not  be  called  upon  to  move  from  one  district  to  another. 
The  site  has  many  natural  advantages  :  the  buildings  could  not  be 
better  suitid  for  the  purpos?,  the  Station  (Castle  Bromwich)  is  practi- 
cally in  the  grounds  on  which  they  stand,  and  there  are  railway  sidings 
for  the  occupants'  special  use.  We  understand  the  subsidiary  arrange- 
ments are  as  under: — The  Town  Hall — one  of  Binniimhanrs  historic 
buildings; — will  be  used  as  a  reception  bureau  fcjr  all  bll^cl■s  visiting  the 
Fair,  and  here  they  will  be  able  to  obtain  all  the  needed  information  as 
to  hot?l  accommodation,  transpi  rt  services,  &c.  A  sjK'cial  service  of 
trains  will  be  run  on  the  Midland  Railway  from  New-street  station, 
and  at  regular  intervals  during  the  whole  period  of  the  Fair  motor- 
buses  will  leave  the  Town  Hall  for  the  Aerodrome,  and  vice  versa. 

The  object  of  the  Committee  has  been  to  make  the  organisation  of 
the  Fair  as  complete  as  possible  and  the  new  arrangement  will  enable 
them  to  perfect  their  plans.  Some  500  firms  have  already  taken  space 
and  within  a  short  time  nil  tho.se  firms  who  have  been  hesitating  will 
undoubtedly  be  roped  in  ;  hence  every  firm  who  is  desirous  of  widening 
its  trade  connections  should  make  unnicdiate  application  for  space. 
Ix-tters  should  be  addressed  to  the  General  Manager  of  the  British 
Industries,  Fair  (Bii'minjjhsm),  Cliambcr  of  (Viuiniorc.  Birmingham. 
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Federation  of  British  Industries. 

At  the  annual  meeting  list  week  Mr.  W.  Peter  Ryl  nds  was  elected 
president  in  succession  to  Sir  Vincent  Caillard.  The  new  vice-presidents 
are  Mr.  Ct.  C.  Isaacs,  Mr.  Th.  Lockhart,  and  Sir  Wm.  Pearoe,  M.P.,  and  in 
addition  the  seven  retiring  vice-presidents  were  re-elected. 

In  the  course  of  his  address,  the  retiring  president  (Sir  V.  Caillard) 
referred  to  the  present  unrest,  and  asked  why  sliould  not  the  results 
arrived  at  after  a  strike  be  reached  before  ?  He  believed  himself  that 
Bo  far  as  employers  were  concerned  they  did  not,  as  a  general  rule,  take 
their  employed  sufficiently  into  their  confidence  and  let  them  know  what 
was  passing  in  their  minds.  The  National  AlUance  of  Employers  and 
Emjiloyed  had  made  greater  strides  during  the  past  year  than  during 
any  year  of  its  existence.  It  had  now  30  area  (or  district)  committees 
in  constant  activity  throughout  the  country,  who,  in  carrying  out  the 
policy  of  conciliation,  had  actually  been  called  in  on  several  occasions 
to  ]>revent  and  settle  strikes.  The  AlHance  was  al-o  undertaking  a  great 
educational  campaign  to  bring  home  both  to  employers  and  employed 
tlie  necessity  for  full  co-operation,  mutual  confidence  and  increased  pro- 
duction. An  important  development  had  been  the  institution  (as  the 
result  of  the  Industrial  Conference  in  February)  of  a  National  Con- 
federation of  Employers'  Organisations  dealing  with  labour  questions. 
The  Federation  had  b?en  in  communication  with  the  National  Con- 
federation with  the  view  of  effecting  co-ordination  between  the  two 
bodies,  and  a  satisfactory  basis  of  co-ordination  had  been  reached.  The 
world  labour  unrest  was  an  international  question,  and  he  referred  to  the 
preparations  that  were  being  made  for  international  action  in  regard  to 
labour  problems. 

The  relations  between  our  expenditure  and  income  must  be  radically 
altered.  The  next  essential  was  to  devise  some  system  of  taxation  which 
would  yield  the  necessary  funds  without  discouraging  that  productivity 
which  the  present  depleted  state  of  the  world's  stocks  of  manufactured 
articles  rendered  absolutely  indispensable.  In  his  opinion  a  general 
ca])ital  levy  would  be  disastrous  to  industry,  and  the  taxation  of  war 
fortunes,  which  at  first  would  seem  right,  would  in  practice  be  impossible 
to  carry  out. 

Sir  Vincent  Caillard  concluded  by  congratulating  the  members  on  the 
continually  gromng  weight,  power,  activity  and  usefulness  of  the 
Federation.  Their  membership  had  grown  to  189  associations  and  943 
individual  firms,  so  that  directly  and  indirectly  they  represented  18,000 
firms  of  a  combined  capital  of  some  £5,000,000,000. 

Tkanspokt  and  Electricity  Supply. 

In  moving  the  adoption  of  the  annual  report;  Sir  Viicent  said  that, 
though  the  Transport  Bill  had  become  law,  it  could  not  be  regarded  as 
Batisfactoi-y  from  the  traders'  point  of  vi'w  ;  but  it  was,  none  the  less,  a 
great  improvement  on  the  Bill  originally  introduced.  The  Federation's 
Technical  Committee  regarded  the  Electricity  Bill  as  dangerous  to  in- 
dustrial efficiency,  and  likely  to  increase,  instad  of  reduce,  the  cost  of 
power  ;  but  amendments  had  been  secured  to  it,  and  others  were  being 
pressed,  which  should  do  a  great  deal  to  mitigate  the  danger.  After  a 
reference  to  the  finance  of  the  Education  Act  cf  1918,  he  stated  that,  in 
regard  to  the  introduction  of  university-trained  men  into  industry,  a 
scheme  had  been  evolved  wherebj'  the  Federation  would  act  as  a  clearing 
house  to  which  the  respective  Appointments  Boards  of  the  universities 
might  send  details  of  men,  who  were  suitable  for  industrial  appointments, 
and  to  which  manufacturers  could  apply  to  be  put  in  touch  with  them. 
A  strong  committee  of  the  Federation  was  at  present  engaged  in  formu- 
lating projjosals  in  resiiect  of  excess  profits  duty,  which  would  be  pressed 
with  the  full  force  of  the  Federation  upon  the  Government.  In  the 
matter  of  oversea  trade,  an  estimate  of  the  value  of  trade,  which  the 
Federation  had  been  enabled  to  offer  to  members,  was  difficult  to  make, 
but  during  the  last  six  months  it  could  hardly  be  less  than  £20,000,000 
sterling,  some  of  which  they  knew  had  been  diverted  from  foreign 
countries. 


P  atents  and  Designs  Bill. 

This  Bill  was  read  a  second  time  in  the  House  of  Lords  last  week. 
In  mo\Tng  the  second  reading  the  Lord  Chancellor  sail  its  provisions 
had  been  framed  after  the  most  careful  consideration  by  a  special  expert 
■committee,  consisting  of  some  of  the  princi])al  legal  and  expert  authorities 
on  patent  law,  jjresided  over  by  the  late  Lord  Parker,  and  it  had  been 
examined  and  approved  of  by  the  Advisory  Commerciil  Council  of  the 
Board  of  Trade.  The  B  11  was  put  forward  in  the  interest  of  recon- 
struction and  of  trade  generally,  and  its  main  objects  were  to  prevent 
the  abuse  of  the  patent  monopoly  to  encourage  and  reward  inventors, 
and  to  secure  the  earliest  possible  use  of  inventions. 

Lord  PARjtooR  thought  the  Bill  faulty  in  many  direct'ons.  He  urged 
that  no  remedy  aga'nst  abuse  of  the  monoply  rght  would  be  sufficient 
unless  it  rendered  null  any  contract  containing  outside  conditions  which 
aimed  at  the  dom'nation  of  part  cular  trades  or  industres.  Was  there 
any  provision  that  a  patentee  who  had  suffered,  and  could  show  that  he 
had  suffered,  from  the  cond  tions  exist'ng  durng  the  war.  would  have  a 
further  opportunity  of  now  obtaining  some  remuneration  ?  He  doubted 
whether,  even  in  Committee,  it  could  be  satisfactorily  discussed  in  their 
lordships'  House.  It  was  too  complicated,  too  detailed,  and  it  required 
a  somewhat  large  knowledge  of  preceding  law,  because  there  was  so 
much  legislation  by  reference. 

Lord  Emmott  said  there  were  useful  provisions  in  it,  and  he  would  be 
glad  to  see  useful  inventions  made  more  use  of  in  this  country.  But 
ho  could  not  find  much  in  the  Bill  that  really  cncour.iged  the  inventor. 


Electrical  Trades'  Benevolent 
Institution. 

For  the  first  time  since  1914  the  festival  dinner  of  the  Electrical 
Trades'  Benevolent  Institution  was  held  at  the  Imperial  Restaurant 
Regent-street,  on  WediMisday,  November  12th,  Mr.  H.  J.  Ca.sh 
being  in  the  chair.  Owing  to  the  Motor  Exhibition,  and  tte 
consequent  difficulty  of  obtaining  accommodation  in  London, 
the  attendance  Was  disappointingly  small,  numbering  only  about 
(iO.  Those  present  included  Messrs.  C.  H.  Wordinghani,  Hugo 
Hirst,  C.  E.  Si)agnoletti,  F.  H.  Nalder  and  VV.  R.  Rawlings. 

Mr.  H.  .J.  Cash,  in  proposing  the  toast  of  the  "  li^nevol  nt  Institution," 
wondered  why  it  was  necessary  to  have  a  dinner  when  funds  were  appeal- d 
for.  He  supposed  that  a  function  of  this  kind  formed  a  centre  for  the 
members  to  meet  each  other,  and  was  also  a  means  for  producing  sub- 
scriptions. They  had  had  their  dinner ;  now  was  the  time  to  produce 
their  money.  He  did  not,  however,  want  to  apjrear  to  b?  like  the  parson 
who  blames  the  small  congi^gation  tor  not  attending  church  more 
regularly.  Tlie  people  who  must  oe  blamed  on  this  occasion  were  not 
those  who  were  present,  but  those  who  had  stayed  away.  It  was  di';- 
tressing  to  notice  that  the  contributions  made  to  this  Institution  were 
small,  and  might  even  ba  described  as  petty,  compared  with  the  im- 
portance of  the  electrical  industry.  It  was  nec-?3sary  to  remember  that 
in  every  industry  there  must  always  b?  those  who  were  unsuccessful,  and 
it  was  up  to  the  successful  ones  to  provide  funds  for  their  assistance. 
The  funds  at  the  disposal  of  the  Institution  at  present  were  not  sufficient 
for  that  purpose,  and  he  hoped  that  those  who  were  there  that  evening 
would  help  to  get  at  the  absentees,  with  a  view  to  improving  this  con- 
dition of  things.  If  all  those  app?aled  to  had  subscribed  only 
one  guinea  the  subscription  list  would  b3  very  much  gr,>ater  than  it  was. 
Even  then  the  sum  obtained  would  be  very  far  below  what  could  b? 
expected  from  the  electrical  industry.  He  would  suggest  that  follow-up 
letters  should  be  sent  out,  and  that  it  should  not  b?  thought  when  a  man 
did  not  repl\-  that  he  had  necessarily  refused.  It  was  impjrtant  that 
tho.se  who  might  b?nefit  should  subscribs  the  small  sum  of  10s.  per 
annum,  and  thus  secure  membership. 

Mr.  Hugo  Hir.st,  in  supporting  the  toast,  said  that  he  had  always 
treated  the  Benevobnt  Institution  seriously,  and  would  gladly  do  what 
he  could  in  furthering  the  appeal  that  had  been  made  by  Mr.  Cash.  As 
he  had  said  on  another  occasion,  the  struggle  for  our  lives  was  now  over, 
and  the  struggle  for  our  living  had  begun.  During  the  war  electrical 
engineers  had  distinguished  themselves  in  a  way  which  showed  they 
were  second  to  none.  These  men  were  now  back  in  civil  life,  and  were 
doing  their  work  with  a  love  of  their  profession  and  a  great  sense  of  duty. 
These  qualities  mean  that  they  often  exposed  themselves  to  risk,  and  it 
should  be  remembered  that  much  of  our  prosperity  was  due  to  the  risks 
they  took  in  eari-ying  out  their  work.  It  was  regrettable  that  a  great 
industry  had  not  done  more  to  support  its  members.  He  thought 
that  one  way  of  getting  more  funds  was  to  approach  the  various  institu- 
tions, and  also  the  contractors,  not  necessarily  engaged  in  electrical 
work,  who  were  making  money  out  of  the  electrical  industry. 

Mr.  C.  H.  WoRDiNGHAM,  also  supporting  the  toast,  said  that  one  reason 
why  funds  of  this  kind  received  petty  support  was  because  their  necessity 
was  not  sufficiently  brought  home.  He  suggested  that  typical  ca.ses 
where  reUef  had  been  given  should  be  published,  to  show  what  work  was 
being  done.  He  also  suggested  as  a  matter  for  consideration  the  amalga- 
mation of  this  fund  with  the  I.E.E.  Benevolent  Fund.  From  his  own 
point  of  view,  though  he  was  personally  in  favour  of  amalgamation,  he 
thought  that  perhaps  it  would  be  best  for  the  funds  to  remain  separate, 
as  more  money  would  be  obtained  that  way. 

At  the  conclusion  of  the  dinner  it  was  announced  that  the  collection 
which  had  been  made  amounted  to  £888  19s.  During  the  course  of  the 
evening  Mr.  G.  E.  Taylor  put  a  sovereign  up  to  auction.  As,  howe\Ter,  all 
those  present  were  too  diffident  about  taking  on  the  duties  of  auctioneer, 
it  was  agreed  to  raffle  it,  tickets  being  sold  at  5s.  each.  In  this  way 
£13  10s.  was  collected,  and  Mr.  Hextall.  the  honorary  solicitor  of  the 
Institution,  was  the  winner.  Mr.  Hextall  then  put  the  sovereign  up  to 
auction,  and  it  was  first  bought  by  Jlr.  Hunterfor  £15,  next  by  Mr.  Hirst 
for  £20,  next  by  Jlr.  Hawes  for  £6,  and  was  finally  bought  in  by  Mr. 
Taylor  for  £5.  Thissix^ci^^sof  trading  in  the  current  coinage  of  the  realm 
therefore  realised  £59  10s.  for  the  fmids  of  tlu-  Institution. 


Trade  Marks  Bill. 

Til  is  Bill  has  been  read  a  second  time. 

Lord  Emmott  said  that  certain  Chambers  of  Commerce  urgently 
desired  the  omission  of  the  words  "  without  search  "  in  the  provision 
enabling  the  registrar  to  ivfuse  an  api)lication  for  the  registration  of  a 
trade  mark  in  Part  B  of  the  Register  if  it  apjieared  to  him  without  search 
that  the  application  was  inconsistent  with  the  provisims  of  sec.  11  or 
sec.  19  of  the  principal  Act.  Commercial  people  who  had  cousidei\-d 
the  question  said  they  would  prefer  paying  a  higher  fee  to  dispensing 
with  the  search.  The  strongest  objection  was  also  raised  by  Lartte  groups 
•of  commercial  men  to  the  amendment  proposed  of  sec.  (i2  of  the  principal 
Act,  which  would  omit  examination  of  the  goods  passing  mider  an 
association  trade  mark.  The  chief  point  of  an  association  trade  mark 
ought  to  be  a  guarantee  of  quality. 

The  Lord  Ch.ancellor  did  not  think  it  was  intended  to  dispense  with 
examination.  It  was  insisted  in  the  schedule  that  the  Board  of  Trade 
should  satisfy  itsdf  of  compn  -nee  of  theassociati  in  to  judge  of  quality. 
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Carriage  of  Goods  on  Tramways. 

At  Woiincsbury  County  Court  last  week  Mr.  C.  K.  Edwards  sued 
tlie  Birminpliam  and  Jlidland  Tramways  Joint  Committee  fcr 
£29  1 53.  damasies  for  loss  of  a  parcel  of  goods  in  transit  from  Birmingham. 
The  corajjany  disclaimed  responsibility  for  tlie  loss  of  or  damage  to  goods 
exceedinc  £.5  in  value  (which  was  a  condition  of  the  contract),  and  the 
■Judge  held  that  this  was  one  of  the  terms  of  the  contract.  As  this  sum 
liad  been  i)aid  into  court  he  gave  judgment  for  the  defendants  with 
costs. 


British  Thomson-Houston  Company  v.  Corona  Lamp  Works. 

On  Monday,  liefore  Mj.  Justice  Russell,  this  case  was  mentioned  by 
Mr.  Kerly,  K.C.  (for  defendants),  who  asked  that  the  action  should  not  be 
tried  at  tliis  sittings.  He  said  the  pleadings  were  closed  in  1917,  but 
notice  that  the  trial  had  been  set  down  was  only  given  to  defendants  in 
July  last,  and  their  experts  had  since  been  engaged  on  a  forty-day  case  in 
that  division.  The  present  case,  which  related  to  electric  lamps,  entailed 
delieate  experiments,  involving  (amongst  other  things)  the  life  of  the 
lamp,  and  they  had  to  run  over  a  long  time.  There  was  also  a  difficulty 
in  getting  the  material. 

3Ir.  CoLEFAX,  K.C.  (for  plaintiffs)  opposed  the  application.  Plaintiffs 
were  ready  to  proceed.  He  failed  to  see  how  any  experiments  could  be 
relevant  to  any  issue  at  present  raised  in  the  case.  He  would  agree  to 
a  postponement  to  Dec.  2. 

His  Lordship  said  the  case  had  better  go  over  until  next  sitting,  in 
order  to  give  the  experts  an  opportunity  to  complete  their  experiments 
and  evidence. 


C.  A.  Ohlson  V.  Cowpen  Coal  Company. 

At  Newcastle  Assizes  last  week.  ilr.  .Justice  Jjawrcnce  heard,  this 
action,  brought  by  plaintiff  for  the  recovery  of  damages  for  the  los,s  of  his 
son,  Geoi-ge  Andrew  Ohlson  (16).  In  December  last  plaintiff's  son  was 
going  to  work  at  Delaval  Colliery,  and  passed  along  a  colliery  line  owned 
by  defendants,  which  was  a  commonly  usecj  short  cut.  Standards  along 
the  line  carried  electric  power  cables,  and  at  a  lower  level  telephone 
wires.  The  telephone  wires  were  under  repair,  and  one  length,  was 
hanging  down  in  wide  curves.  The  boy  caught  hold  of  a  strand  and  sus- 
tained a  shock  which  killed  him.  It  was  suggested  that  that  constituted 
a  hidden  danger  for  which  defendants  were  liable,  especially  as  they  had 
taken  no  steps  to  prevent  people  using  the  line. 

Evidence,  was  called  by  defendants  to  show  the  wire  must  have  been 
tam])cred  with,  because  there  was  no  current  on  the  telephone  wires, 
and  current  could  only  come  into  them  by  their  being  thrown  over  the 
power  wires  above.  It  was  also  contended  that  the  boy,  was. a  trps- 
j)a.s.ser  on  the  colliery  line,  and,  even. if  habitual  user  could  be  construed 
into  a  licence  there  was  no  evidence  of  a  bjeach  of  duty  by  defendants. 

The  jury  found  that  the  boy  was  a  licensee,  but  that  the  wire  did  not 
constitute  a  concealed  dangcr,.fior  was  there  any  negligence,  on  the  part 
of  defendants. 

Judgment  was  accordingly  entered  for  the  defendants. 


.....  .  Telegraph  Companies' Dispute. 

The  dispute  between  the  Uireet  I'liited  States  Cable  Company,  Ltd., 
and  the  We.storrt  Union  Telegraph  Company  concerning  the  lease  of  the 
fonner  Company's  transatlantic  cable  for  09  years  at  a  yearly  rental, 
was  bfore  Mr.  .Justice  Peterson  on  the  13th  inst.  and  was  adjourned 
until  next  term  for  evidence  from  America. 

Mr.  Mark  Romer,  K.C,  Mr.  Patrick  Ha.stings,  K.C,  and  Mr.  Whinney 
apjK'ared  for  plaintiff  coni])any  ;  and  Mr.  Maugham,  K.C,  Mr.  Douglas 
Hogg,  K.C,  and  Mr.  Tyldesley  Jones  for  defendants. 

Sir.  Romer  stated  that  the  object  of  the  action  was  to  obtain  rcli'f 
under  the  Defence  of  the  Realm  Act.  The  plaintiff  company  owned 
one  of  the  transatlantic  cald-s  connecting  thi^  countiy  with  the  United 
.States,  and  in  March,  Iftlt,  it  grant(d  a  lease  of  that  cable  to  defendSnt 
company  (an  Ani(»ie»»;..<>irrp(>rat.ion-) -fos-Uti-years  at  a  rent  exceeding 
£.58,000  a  year.  The  l-as-  contained  a  covenant  by  the  lessors  to  repair 
and  renew  the  lin^  JpJ'm.'iintiiin. Jljndugh  communication.  To  (nsure 
this  being  done  p<-nal  clauseK  were  inserted  and  power  was  reserved  to 
the  les.sees  in  the  event  of  continuous  interruption  for  18  calendar 
months  to  give  notice  dct'rmining  the  I  ase.  Interruptions  had  tik  n 
phce  and  notice  to  detennine  the  l"asi'  had  be(  n  given.  The  case  for 
pl.iir.tiff  company  was  that  it  was  pr.vent'd  fr.jm  effecting  repairs  and 
r-storing  communication  by  r.'ason  of  Ih'-  control  exercised  by  (he 
.Vdrnirilty  during  the  war  over  the  only  available  cabl'  repairing  ship. 

.Mr.  Mavoham  contended  that  even  ir  pi  i  itiff  company  was  able  to 
est,ibli<h  that  it  had  used  its  best  endeavours  to  repair  the  cabl?,  fnd 
that  either  owing  to  the  war  or  repeated  storms  or  any  other  reason  it 
was  unable  to  do  so  the  mere  |>hysi-al  fact  that  there  had  been  that 
( untinuous  interruption  gave  defendant  comp.iny  the  right  to  determine 
the  lease.  It  was  alleged  that  between  March  1,  1912.  and  Oct.  31,  1919 
-some  2,800  days — through  communieatim  had  b 'en  ]>ossible  only  on 
I,:{78  days,  a  percent ig-  of  49-2.  The  breaks  were  priuiarily  due  to  the 
age.of  the  cable,  which  was  laid  in  1874. 

The  hearing  was  adjourned  to  enable  defendant  com|)any  to  bring 
witnes,Heg  and  records  from  America  It  prove  the  int?rrupti'.ns. 


Import  and  Export  Licences. 

Tlie  Export  Licence  Department  has  been  amalgamated  with  the- 
Department  of  Import  Restrictions  at  22,  Carlisle-place,  S.W.  1.  '  The 
combined  Department  will  be  under  the  charge  of  the  Assistant  Secretary^ 
Industries  and  Manufactures  Department,  Board  of  Trade.  Applications 
for  licences  in  resjject  of  commodities  (except  dye-stuffs  and  coal)  and  all 
inquiries  relating  thereto  should  be  addres.sed  to  the  Director  of  the 
Imports  anil  Exports  Licensing  Section,  Board  of  Trade,  22,  Carlisle- 
place,  .S.W.  1. 

Trade  With  Turkey  and  Bulgaria. 

It  is  announced  that  the  special  list  D,  of  aHicles  prohibited  from 
export  to  Turkey,  Bulgaria  and  Black  Sea  ports,  covering  many  sj)eciKed 
kinds  of  war  materials,  was  aboUshed  on  Nov.  14.  List  E  was  also 
abolished,  and  the  articles  specilied  in  it — namely,  vehicles  and  articles 
used  for  land  transport,  telegraphs  and  telephones,  and  materials  needed 
in  connection  with  them,  may  now  be  freely  exported  to  Bulgaria  without 
licence.  Of  the  large  number  of  articles  included  in  list  D  all  are  now 
freed  for  exjinrt  except  armoured  motor  cars,  implements  and  ajjparatus 
designed.exclusively  for  the  manufacture  of  munitions  of  war,  &c.  These 
excepted  articles  are  under  a  stricter  formal  prohibition  from  export 
than  before. 

*  *         *         * 

Provisional  Order  Applications. 

Though  several  kical  authorities  and  companies  have  expressed  their 
desire  to  apply  for  provisional  electric  lighting  orders  in  the  1920  Session 
of  Parhament,  the  Board  of  Trade  have  intimated  that  they  are  not 
jjrepared  to  consider  such -applications.  No  doubt  this  decision  is  due 
to  the  rapid  progress  recently  made  with  the  Electric  Supply  Bill,  which 
it  is  anticipated  will  he  passed  by  both  Houses  of  Parliament  before  the 
end  of  the  current  Session.  As  soon  as  the  Bill  becomes  law  it  is  pro- 
posed t-o  appoint  the  Electricity  Commissioners  and  to  set  uj)  at  once 
necessary  administrative  arrangements  for  carrying  out  the  jirovisions 
of  the  Act.  In  this  event  the  procedure  to  obtain  electric  supply 
powers  will  be  simplified  and  cheapened,  and.it  will  not  be  necessary  to. 
submit  orders  to  Parhament  for  coiitirniafion. 

*  *  * 

Consolidation  of  Electric  Manufacturing  Intciesls. 

The  aiinouncenvnt  Hal  (lie  Enulisli  Eleetiie  Cumpan.y  have  bought; 
the  Si.-mens  works  at  Statfoid  marks  a  further  important  stage  in  the 
development  of  the  poUcy  of  the  English  Electric  Com])any,  which,  as 
formed  early  in  the  year;  rejjresents  the  consolidation  of  tlie  interests  of 
Messrs.  Dick,  Kerr,  the  Coventry  Ordnance  Works,  Willans  &  Robinson 
and  the  PhcenLx  Dynamo  Company.  The  comprehensive  scheme  of  the 
amalgamation  aims  at  not  only  the  ability  to  undertake  contracts  of  any 
magnitude  or  description  in  world-wide  competition,  but  scientific  sec-, 
tionalising  of  the  various  manufactures  of  the  group,  with  a  view  to  the 
maximum  efficiency .  in  production  at  the  several  works  in  Preston, 
Coventry,  Bradford,  Scotsoun,  Rugby  and  Stafford.  A  working  agree- 
ment which  has  been  entered  into  between  the  EngUsh  Electric  Company 
and  Siemens  Brothers  &  Company  provides  for  the  preferential  exchange 
of  the  sjiecial  products  of  each,  and  thus  both  companies  will  benefit,  as 
both  ntrw  command  the  supply  of  a  greater  variety  of  manufaeturethan- 
hitherto. 

*  *  * 

British  Trade  in  Germany. 

In  a  ]jr(jel,iniation  by  (Jeiieral  Sir  William  R.  Robertson.  Coiuniander- 
in-Chief  of  the  British  Army  of  the  Rhine,  regulations  are  made  respect- 
ing trading  in  the  British  occupied  zone  in  Germany.  The  proclama- 
tion, which  applies  to  all  persorts  in  the  British  occupied  zone,  eiccept 
those  belonging  to  the  Allied  armies,  .states  that  whilst  the  importand 
export  of  goods  are,  as'  heretofore,  free,  yet  sueh  goods  and  the  persons 
dealing  in  them  on  arrival  in  the  British  occupied  territory  are  subject 
to  the  existing  CJerman  laws  regarding  the, protection.  «f  commerce,  etc. 
Allied  subjects  have  the  right  to  bring  actions  against  other  Alii  'd,  neutral, 
or  German  subjects  beiore  the  existing  German  courts.  All  persons 
whether  principals,  representatives,  or  agents,  trading  in  the  British 
occupied  area  must  be  in  ))03sessi'jn  of  a  trading  certificatCf  where  such 
is  required  by  German  law.  The  British  authorities  reserve  the  final' 
decision  as  to  granting  or  refusing  such  certificates. 

*  «         *      -   * 

International  Exhibition  at  Barcelona. 

An  interesting  International  Business  Oragnisation  K.\hiliifion  will 
be  held  in  the  Palaeio  de  Bellas  Artes,  Barcelona,  from  the  2iiil  fo  12th 
April,  1920.  The  King  of  Sjiain  is  Honorary  President,  and  the  British 
Chamber  of  Commerce  for  Siiain  has  also  been  offered  an  Honorary 
Presidency.  The  exhibition,  which  it  is  proposed  to  hold  amuially,  will 
be  divided' into  four  groujis.  as  follows  ;  (I )  Steel  and  wooden  otHcc  furni- 
ture, interior  decoration  of  ofliees.  .iIIm  .  liiiiiiL'^.' i, . ;  (i!)  l,\  [.rwrifcrs dupli- 
cators'calculators,  dictaphones.  (r|i  |i|miIM  K,  in.  r  I|;,|1H  ,il  .  ].'■  Is  ;(:i)    account 

books,  .auxi  i'lry  l«.6ks,  cominer.  i,,l,  mpIu  iiiil  ;umI  ImiiIsiml'  publieafiona 
and  advertisements,  etc  ;  (4)  iiidustiiai  arel  .  .niiiiin.ial  a.hertisements, 
luminous  signs,  etc.  Exhibitors  will  be  a.  r.  |,i.-.i  ii|i  to  (he  ;ilith  January, 
1920,  British  i  rms,  who  arc  contcnijiladiiL'  iiitenug  this  market  should 
find  this  an  excellent  opportunity  for  introilueing  their  goods  in  Barce- 
lona, the  most  important  industrial  and  eommereial  centre  in  the  Pen- 
insula. Further  details  can  be  obtained  from  the  Sceretary  of  the 
British  Chamber  of  Commerce,  Rambla  de  los  Estudio.s,  8-30,  or  from, 
the  temporary  offices  of  the  Exhibition,  Calle  Aribau,  21,  pral.,  Barcelona.. 
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XrsE4TOS  Council  has  adopted  an  increased  scale  t  £  charges  for  large 
electric  power  consumers. 

A  saneliion  to  a  loan  of  £3,000  has  been  applied  for  by  St.  Axses' 
Council  for  electricity  services. 

Athy  (Go.  Kildare)  Council  has  appointed  Mr.  .S.  McEntee,  JI.P.,  as 
consulting  electrical  engineer. 

PoNTYPiUDD  Electricity  Committee  has  decided  to  proceed  with  the 
electric  lighting  scheme  for  Ciltj'nydd. 

The  Powell  Duffrj-n  Company  is  sinking  a  new  colliery  at  Deri,  about 
two  miles  from  B.\rgoed,  South  Wales.     The  whole  of  the  machinery 
«ill  be  worked  b}'  electricity. 

Dundee  Electricity  Committee  has  decided  to  purchase  a  dictaphone 
installation  at  £98  15s.,  and  a  Gamnieter  multigraph  printing  machine 
at  £213,  for  tlie  City  Electrical  Engineer's  office. 

It  i*^  projKised  to  estabU=h  an  electric  supi)ly  station  for  Pewsey  and 
district  (Wilts)  and  engineers  are  invited  to  submit  proposals.     Par- 
tieularsfroni  Mr.  Arthur  J.  Phillips,  Victoria  House,  Pewscy. 

Owing  to  the  bad  gas  lighting,  the  C.iRCiFP  Board  of  Guardians  have 
asked  the  Building  Committee  to  consider  the  question  of  lighting  the 
City  Lodge  electrically,  wliich  is  said  to  be  the  only  institution  of  its  kind 
in  Wales  that  is  not  lit  by  electricity. 

The    Blackburn    Board   of   Guardians   have   been   advised   to   adopt 
electric   lighting   at   theii'  institution.     Gas  lighting  cost  £942  for  the 
year  ended  Sept-  30  last,  exclusive  of  mantles,  and  it  is  estifnated  that  a 
saving  of  25  per  cent,  can  be  effected  by  the  change. 

C.1NTEEBURY  City  Council  has  applied  to  the  Ministry  of  Health  for 
a  loan  of  £20,000  for  the  jiro^-ision  of  a  1 ,000  kw.  turbine  set,  transformers, 
&c.  ;    and  Messrs.   May  &  Hdwes  have  been  instructed  to  prepare  the 
necessary  sijecifications  and  obtain  tenders. 

Oldham  Council  are  asked  to  approve  of  certain  provisional  contracts 
for  work  required   in    a  large    scheme  of   electrical  extensions  and    to 
apply  for  sanction  to  borrow  £150,000  to  cover  the  cost  of  providing 
additional  electrical  plant  in  accordance  with  estimates  prepared  by 
Mr.  Robc-rt  Blackmore,  consulting  engineer. 

The  Mayor  of  Xelsox  (Aid.  J.  Rickard),  in  a  speech  last  week,  fore- 
shadowed developments  at  the  loc-al  electricity  works,  and  said  it  was 
proposed  to  re-model  the  method  of  generation,  and  to  increase  six-fold 
the  capacity  of  the  station,  wliich  would  supply  electric  current  to  Nelson, 
Colne,  Brierlield  and  Barrowford. 

Aid.  Dagnall  and  Aid.  Walker  have  b?en  elected  chairman  and  vice- 
chairman   of   the   Maschestee   Electricity   Committee.     The   demand 
for  electricity  is  increasing  at  a  rapid  rate.     In  the  cours?  of  last  month 
there  wer,?  750  applications  for  electric  current,  but  only  350  could  be 
met.     The  Committ?e,  which  reports  a  scarcity  of  skilled  workers  and 
difficulty  in   getting   plarit,   is  advertising  for  two   25,C00-kw.   turbo- 
alt -rnators,  four  biilers  and  other  plant  for  the  new  Barton  stiticn. 

The    BiRKDALE    District .Ebctric  .Supply    Company    has    increased 
charges  for  current  as  follows  :   Private  lighting,  8d.  p?r  unit ;   heating, 
power,  &c..  2Jd.    per  unit ;    business  pr?mi  .?5    lighting,  on  maximum 
d?mand  system,  8d.,  6d.  and  4d.  i)er  unit,  plus  15  per  cent. ;    heiating, 
power,  &c.,  2W.  par  unit ;   specijl.priocs,  5.Sd.  par  unit ;   meter  rants, 
2s.  6d.  per  quarter.  ^^ 

Owing  to  the  recant  breakdo\vn  of  a  turbine  set  the  Br.4DF0RD  elec 
tricity  department  has  had  to  make  an  appeal  to  con-<uracrs  to    exercise 
tconomy  in  the  use  of  electricity,  and  particularly  for  heating  and 
cooking  purposes.  -  Th^y  are  Jequestad  not  to  use  eljctric  radiators  and 
c  joking  apparatus  between  3.30,  and  5.30  p.m.   Ijctween  Friday  and 
Monday,  inclusive. 

BuRLEY  Council  has  referred  to  the  Gas  Committee  a  proposal  by 
an    Eccles    engineer    to    establish    hydro-electric    works   for    supplying 
electricity   in   the   district.     The   engineer  states  that   he   can   jjrovide 
electricity  at  jd.  ))er  unit,  in  addition  to  saving  5,0C0  tons  of  coal  yearly. 
If  he  did  accomplish  this  by  harnessing  the  available  water  po\ver  now 
running  to  waste  in  the  locality  liis  fee  would  be  35  guineas ;  otherwise 
he  would  not  claim  a  fee.  ..... 

At  a  meeting  of  electricity  consumers  in  Guildford  a  resolution  has  . 
baen  passed  asking  the  Towni  Council  to  take  into  consideration  the 
question  of  acquiring  the  undertaking  of  the  Guildford  Electricity  Supply 
Company.  It  appears  that  there  has  baen  a  breakdown  on  one  of  the 
generating  sets,  and  owing.,  to_the  difficulty  of  getting  new  plant,  re- 
strictions upon  the  supply  have  had  to  ba  imposed.  The  use  of  current 
for  power  is  forbidden  between  the  hours  of  2  p.m.  and  midnight  until 
further  notice. ' 

In  moving  the  adoption  of  the  annual  accounts  of  the  electric  supply 
and  tramway  department  for  the  pa.st  year  Aid.  Sir  Chas.  Stjrmer  stated 
at  last  week's  meeting  of  DAKLrSGTON  Town  Council  that  that  was  a 
net  profit  of  £3,538  9s.  i5d.  on  the  electricity  department,  and  a  loss  of 
£120  16s.  6W.  on  the  tramways.  In  regard  to  the  cost  of  electricity 
])er  unit,  Sheffield  and  Stalybridgo  were  the  only  two  towns  lower  than 
Darlington,  which  also  tied"  with  Bolton  for  lirst  place  for  thelea;tcoal 
cost  for  each  unit  generated.  The  three  towns  in  ((ucjstion  had  a  far 
larger  output,  and  Darlington's  position  was  a  tribute  to  the  efficiency 
of  its  undertaking. 

The  accounts  of  the  Aberdeen"  cleetriritv  department  for  the  Vvar 
ended  .luly  31,  1919,  show  revenue  £109,219  (comparvd  with  £103",31G 
in  the  previous  year),  working  expanses  £()5.305  (£.")S.5o2)  and  special 
expenditure  £887  (£1,328).  Interest  required  £14.128  (£13.839)  and 
sinking  fund  £21,025  (£19,625).  leaving  a  surplus  of  £7.872  (£10.022). 


which  has  been  placed  to  naserve.  Unit«  generated  were  19,815,610 
(20,276,880)  and  sold  16,368,0.54  (17,4^)8,147).  Motors  connected 
aggregate  18.684  H.p.  (increase  1,829  H.p.),  and  the  number  of  heating  and 
cookmg  utensils  hitvd  outis  1.721  (increase  123).  Total  costs  per  unit 
sold  were  OtlOOd.  (0-67d.)'.  The  maximum  load  was  7,744  kw.  (7,459 
kw.)  and  load  factor  2413  (26-64)  percent. 

Mr.  H.  K.  Beale  has  been  appointed  chairman  of  the  BlBMiSGHAif 
Electric  Supply  Committee  in  place  of  Mr.  J.  B.  Burman,  who  was  not 
elected  at  the  recent  municipal  election. 

Owing  to  the  consumption  of  electricity  having  latelv  come  so  near 
the  full  capacity  of  the  plant,  the  electric  supply  department  has 
agreed  to  connect  new  consumers  only  on  the  understanding  that  power 
shall  not  be  used  except  at  periods  "when  the  normal  load  is  at  it« 
lowest — during  the  night  and  in  the  early  morning.  Some  agreements 
permit  the  installation  of  motors  and  other  apparatus  on  condition  that 
the  Corporation  might  at  any  time  cut  off  suppUes.  The  de)iii  rt ment  has 
found  it  necessary  to  notify  consumers  with  conditional  agreements  to 
caa.se  using  current  between  3.30  p.m.  and  5.30  p.m.,  but  in  some  cases 
this  prohibition  apphes  only  to  a  portion  of  consumers  jjlant  which  has 
been  recently  installed.  In  these  cases,  however,  manufacturers  can 
maintain  their  productioa.by  .starting  earUer  in  the  morning  or  working 
into  the  evening.  Mr.  E.  J.  Jennings,  tho  secretarj  of  the  dcjwrtment, 
states  that  the  order  is  essential  if  a  safety  margin  is  to  ba  maintained. 
The  new  generating  plant  will  probably  not  ba  availible  Uafore  the  end 
of  1920. 

The  accounts  of  Maidstone  electricity  supply  department  for  the 
year  ended  March  31  show  revenue  £31,.'?"41  (com"pared  with  £26,630  in 
previous  year),  and  gross  profit  £7,539  (8.(^30).  and  after  providing  for 
capital  charges  the  net  result  was  a  deficit  of  £176  (compared  with  a 
profit  of  £745).  Total  maximum  load  was  1.643  kw.  (as  in  previous  vear) 
and  load  factor  33.6  (.32.8)  per  cent. 

Mr.  E.  E.  Hoadley  (engineer  and  manager)  reports  that  the  bald  state- 
ment that  revenue  failed  to  meet  outgoings  by  £176  conveys 
an  erroneous  idea  of  the  state  of  affairs,  the  deficit  being  due  to  restric- 
tions imposed  by  the  war,  loss  of  business  caused  by  the  armistice,  the 
expenditure  of  nearly  £1,500  from  revenue  on  work  of  a  capital  nature, 
etc.  The  industrial  power  demand  account  for  77  per  cent,  of  the  energy 
sold.  Total  costs  perunit  sold  were  1.364d.  (1.079d.)  exclusive,  and  1.84d. 
(1.531d.)  inclusiv^e  cf  capital  charges.  In  regard  to  the  Electricity 
Supply  Bill,  Mr.  Hoadley  states  that  ■'  provided  the  Maidstone 
Electricity  Supply  Committee  has  the  courage  to  adopt  a  wide  and  far- 
seeing  policy  Maidstone  should  very  shortly  become  a  jilace  of  consider- 
able importance  electrically,  for  it  is  intended  that  Maidstone  shall  be  a 
generating  centre  for  years  to  come,  and  neighbouring  towns  will  be 
supplied  in  bulk  from  there." 

In  our  issue  of  22  August  we  give  some  particulars  of  the  Glasgow 
Corporation  Peace  Day  illumination  scheme  including,  we  learn. that  for 
the  FLOOD-LIGHTING  of  the  beautiful  municipal  buildings.  Seventy- 
six  B.T.H.  floodlight  projectors,  each.containirg  a  1,000  watt  half-watt 
tyjK  lamp,  were  em|)loyed.  The  batteries  of  projector  units  were 
placed  on  the. roofs  of  buildings  opposite,  and  were  so  arranged  that 
the  whole  facade  of  the  City  Hall  was  uniformly  and  very  brilliantly 
illuminated.  Ton  of  the  76  lamps  were  used  for  lighting  the  central 
tower.  This  installation  is  believed  to  be  the  first  of  its  kind  in  this 
country.  The  floodlight  projectors  are  to  be  retained  by  the  Corpora- 
tion, and  will  be  used  in  future  for  a  variety  of  munici|)al  purjioses,  such 
as  night  construction  work,  fire  salvage,  street  ))atrols.  etc.  One  fact 
emerges  clearly  from  the  Glasgow  scheme,  and  that  is  the  tremendous 
sjjectacular  value  of  Hood  lighting,  es]>ecially  in  the  case  of  large  public 
buildings  and  memoriils.  Why  sh.ould  not  places  of  historicjil  interest 
or  great  beauty-^such  as  the  \Vhit»'hall  Cenotai)h,  We.stminst^-r  Abbey, 
and  other  public  buildings  and  monuments — be  illuminated  at 
night,  so  that  their  significance  should  not  be  obscured  at  a  time  when 
most  people  are  in  the  mood,  and  have  the  necessarj'  leisiiri.',  for  artistic 
indulgence  1  Readers  interested  in  the  question  of  flood-lighting  should 
communicate  with  the  British  Thomson-Houston  Comi>any,  Ltd., 
77,  Upj>er  Thames-street,  E;C.4. 

Klectric   Traction. 

Tramway  authoriti  s  in  I.am  Asiiir.i:  are  .ihvacly  being  asked  by  their 
employees  not  to  run  a  service  oi  vars  im  Christmas  Day. 

DuXDEU  Tramways  Committee  has  accept.^d  r.  tender  for  the  erection 
of  new  tramcarshed'.  at  the  Mayrteld  depot. 

.\ld.  Bowes  and  Aid.  Chapnuin  have  been  elected  chairman  and  vice- 
chairman  respectively  of  the  Manchester  Tramwa\-s  Committi-e 

The  Sheriff  (Mr.  A.  Digby  Willoughby)  Succeeds  Colonel  James  Walker 
as  Chairman  of  the  Hill  Tramways  Committee,  with  Mr.  Richardson 
as  deputy  chairman. 

MiDDLKsF.x  County  Council  will  seek  Parii>.m?ntary  power  ta  allow 
the  Council  to  own  and  run  omnibus  services,  and  to  construct  a  new 
tr.iniway  from  Brijga-terrace  to  Cricklewood. 

O.viig  to  the  recant  award  of  the  Court  of  Arbitr.»tion  Pobtsmooth 
Tramw.iys  Committee  (iropose  to  increase  the  fares,  which  have  not 
been  rtii'>d  during  the  war.  by  50  par  cent. 

The  freedom  of  the  borough,  enclosed  in  a  silver  casket  has  been  pre- 
sented to  Aid.  T.  Baker,  chairman  of  the  I'lysioi'TH  Tramways  Com- 
mittee, and  Mrs.  Baker  was  pi-e.sentod  with  a  silver  rose  bowl. 

St.  Annes-ox-Sea  I'rbjin  Council  is  making  arrangements  for  the 
purchase  of  the  local  lines  of  the  Blackpool,  St.  Annes  and  Lytham 
Tramways  Comp.iny.  and  Mr.  J.  B.  H.unilt on,  of  Leeds,  has  baen  retained 
to  report  upon  the  system. 
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In  a  report  by  Mr.  J.  Ferguson,  of  Glasgow,  it  i?  stated  that  a  large 
section  of  the  rails  and  some  of  the  crrssovers  of  the  Ayk  tramways 
require  iiumediite  ronewal.  The  car?,although  in  need  of  considerable 
repair,  are  in  faiily  good  condition,  but  seveial  of  the  metr.l  polts  are 
in  a  dancercus  cendition. 

Swansea  C^orjwration  decided  on  Monday  to  abandon  the  proposal 
to  make  certain  extensions  of  the  munieipal  tramways.  The  Joint 
Tramways  ("onimittee  rejiorts  that  to  constniet  tramways  at  present 
would  cost  l+.'i.lWO  a  mile,  including  street  widening,  and  therefore 
it  has  l>?en  decided  to  obtain  powers  to  supply  those  and  other  routes 
with  omnibuses. 

The  Advisory  Committee  on  LoxDOX  Traffic,  of  wliich  Mr.  Kennedy 
-Jones,  M.P.,  is  ehainiian.  has.  with  the  approval  of  the  Minister  cif 
Transport,  appointed  a  technical  subcommittee  of  18  exjierts  to  con- 
'sider  and  recommend  immediate  steps  which  can  be  taken  to  remove 
■the  congestion  existing  in  London  traffic.  Sir  Alexander  Gibb  will  be 
chairman  of  the  sub-committee. 

At  the  end  of  (U  months"  working  of  the  Plymouth  tramways  there  wa~- 
a  profit  of  £8,0.54  after  meeting  all  expenses  and  carrying  out  permanent 
way  rei)air8.  The  number  of  passengers  carried  was  more  than  2.\ 
millions  in  excess  of  those  carried  in  the  corresponding  period  of  last 
N'ear.  Mr.  (".  H.  Everson  has  retired  from  the  position  of  tramways 
manager,  and  the  new  manager  has  assumed  his  duties. 

In  a  short  articl"  in  the  "Evening  News"  of  the  13th  inst.  on  the 
question  of  adopting  electric  traotiox  on  standard  railways,  Major- 
CJeneral  Sir  H.  Thornton,  general  JIanager  of  the  G.  E.  Railway  Company, 
states  that  as  far  as  his  company  is  concerned,  they  must  electrify  in 
order  to  increase  their  suburbin  earrjing  capacity  sufficiently  to  meet 
the  public  requirements.  Under  the  present  steam  system  they  cannot 
run  any  more  trains  in  and  out  of  Liverpool-street  Station  during  the 
rush  hours  than  are  being  operated  now. 

In  the  House  of  Commons  last  week  the  Minister  of  Transport  was 
asked  whether  he  was  aware  of  the  delay  to  workers  at  the  various 
ijONDON  Trasiway  Termini  each  evening,  and  whether  he  was  taking 
ttieasures  to  prevent  the  inconvenience  and  overcrowding.  In 
reply  Sir  R.  Williams  said  the  Jlinister  had  no  power  to  control 
municipally  owti  d  trams,  but  all  measures  for  relieving  congestion  and 
overcrowding,  whether  of  trains,  buses,  or  trams  were  engaging  the  atten- 
tion of  the  Advisory  Committee  of  London  traffic. 

The  London  Cocnty  CorxciL  has  passed  an  estimate  of  expenditure 
on  capital  account  of  £3,0(;0  in  respect  of  alterations  to  tlie  coal  bunkeis 
and  the  co  npletion  of  the  coal  shoots  at  the  Greenwich  power  station. 

On  Tuesday  the  Highways  Committee  reported  to  the  Council  that 
H.M.  Office  of  Works  had  stated  that  they  were  opposed  to  the  proposil 
to  construct  a  tramway  in  Hyde  Park  from  Victoria  Station  to  the  Marble 
Arch,  but  before  coming  to  a  definite  decision  they  desire  to  have  the 
advantage  of  the  views  of  the  Minister  of  Transport,  but  thfy  could  not 
authorise  the  posting  of  notices  in  Hj'de  Park  announcing  the  Councils 
intention  to  seek  Parliamentary  powers.  Paddington  and  Westminster 
Borough  (Jouncils  are  also  opposed  to  the  new  tramway  scheme  of  the 
L.C.C. 

BotJBMEj'orTH  Tramways  Committee,  which  has  been  considering 
the  relative  merits  of  tramways  and  motor  omnibuses  has  decided  not 
to  entertain  a  suggestion  to  adopt  omnibuses.  The  tramway  manager 
•<Mr.  .7.  BulHn)  has  reported  that  an  onmibus  could  be  obtained  for 
about  £2,000,  and  a  tramcar  would  cost  about  £3,000.  The  life  of  an 
omnibus  was  about  five  years,  and  that  of  a  tramcar  1.5.  The  accom- 
modation of  an  omnibus  was  for  .'58  persons,  or,  if  crowded,  48  ;  that  of 
a  tramcar  wah  ()4,  or,  if  (Towded,  80.  The  cost  or  running  jrer  mile' 
was  28.  2d.  for  an  omnibus  against  Is.  Id.  for  a  tramcar. 

Aid.  E.  Russell  Taylor  was  re-elected  chairman  and  Aid.  F.  Smith 
rfeputy-chairmaii  of  the  Ln  eri'ool  Tramways  and  Electric  Power  and 
l.ighting  Coniniittf  e  last  week.  In  returning  thanks  for  his  re-election 
Aid.  Taylor  saiil  he  looked  forward  to  the  coming  year  with  some  anxiety. 
The  revision  of  the  tramway  stages  would  occu])y  their  attention,  and 
they  would  also  have  to  consider  at  an  early  date  the  question  of  tram- 
ways versus  omnibuses,  and  the  re-instatement  and  repair  of  the  track. 
Workmen's  fares,  the  carrj-ing  of  school  childn-n  and  the  question  of 
<;ontract.i  would  also  come  up  for  discussion.  The  continued  progress 
of  the  Corjioration  tramways  was  evidenced  by  increa.ses  in  receipts 
and  passengers  carried.  From  the  1st  January  to  the  8th  inst.  the 
increases  ari- — in  receipts,  £lK2,.582  in  ])a88engers  11, 8.50,630, and  in  car 
mileage  638,024,  the  resjK-ctive  totals  b?ing  :— Receipts,  £995,987; 
passengers,     178,9.32,960 ;  and     mil:-age,  11,109.3.50. 

It  is  expected  that  within  the  next  few  weeks  arbitration  proceedings 
•will  take  place  in  connection  with  the  transfer  and  sale  of  the  Oldham, 
AsHTON  &  HVDE  Electric  Tramways  Company's  lines  to  the  local 
authorities.  The  Stalybridge,  Hyde,  TJiikintield  and  Mossley  Joint 
Tramways  anrl  Electricity  Board  are  taking  over  some  j)ortions  of  the 
system,  and  there  is  a  hope  that  after  the  transference  and  the  linking 
>ip  of  Hyde  with  Manchester,  the  financial  posilion  will  be  improved. 
The  Board's  eleetrieity  department  has  in  recent  years  made  good  pro- 
gress, and  there  is  now  a  prospect  that  the  Board  will  soon  \h-  able  to  set 
aside  a  sum  for  the  relief  of  rat<'8  of  the  four  boroughs.  The  original 
rapital  exi>enditurc  of  the  Board's  electricity  dejiarttnent  was  £18.5,000, 
and  to-day  it  is  £.362,000,  but  £140,000  has  been  redeemed  by  means  of  a 
sinking  fund,  and  during  the  same  yx^riod  the  sum  of  £22,0(;0  has  been 
Sf)ent  out  of  revenue  of  plant.  Extensions  are  in  j)rogress  to  increase 
the  output  of  the  generating  station  by  9.0(10  kw.  to  12.000  kw.,  and 
already  contracts  have  been  entered  into  for  the  supply  of  all  the  in- 
creased fjroduction.  The  board  are  contemplating  the  erection  of  a  new 
generating  station  at  an  approximate  cost  of  £2.50.0f'0.  JIany  mills  and 
workshops  are  taking  electricity  from  the  Board  fr)r  f«)wcr  and  lighting. 


Imperial   and  Foreign  Notes. 

The  Mnniei[x>l  authorities  of  King  BOROUGH  (Tasmania)  have  guaranteed 
the  State  Hydro-Electric  Department  a  revenue  of  £;5(X)  a  year  if  it 
extends  its  electric  mains  to  the  town. 

The  New  South  Wales  Government  Railways  and  Tramways 
Department  require  tenders  by  noon  Jan.  14  for  70  thr^'c-phase  induc- 
tion motors  for  terminal  wheat  elevator  (specification  518).  Specifica- 
tion, A-c,  from  the  Electrical  Engineer,  01,  Hunter-street,  Sydney. 


The  Rivadavia  (Argentina)  Munici(mlity  propose  to  establish  elec- 
tricity sujjply  works. 

Tiic  Electric  Welding  Company  of  Argentina  has  also  been 
formed  to  acquire  from  Mr.  Schenstrom  patent  rights  for  a  special 
system  of  electric  welding,  &c. 

The  Marconi  Wireless  Company  has  submitted  a  proposition  to  the 
BR.iziLiAN'  Government  to  construct  receiving  and  tranijmitting  stations 
at  Rio  de  Janeiro  and  Belem  (Para). 

The  Government  of  the  Republic  of  Venezuela  recently  invited 
tenders  for  the  erection  of  a  wireless  telegraph  station  at  Caracas  capable 
of  communicating  with  similar  stations  in  Europe  and  the  United  States. 
It  ii  announced  that  land  for  a  cable  station  has  l)cen  accpiired  in 
Barbados  by  the  Western  Tebgraph  Company  in  connection  with  the 
proposed  submarine  cables  from  Brazil  to  Barbados  and  to  New  York. 

In  connection  with  the  proposed  electrification  of  the  Central  Railway 
of  Brazil,  it  is  reported  that  an  Anglo-Italian  swdicate  has  submitted 
an  offer  to  the  Brazilian  Government  to  undertake  the  work,  and  a 
French  STOdicate  has  also  submitted  a  competitive  proi)osition. 

The  Japanese  Government  railway  depaitinent  has  decided  to  con- 
struct a  submarine  railway  tminel  under  the  Moji-Shimonoseki  Straits, 
connecting  the  island  of  Kinshu  with  the  main  i=land  of  Japan.  The 
cost  is  estimated  at  20,000,000  yen,  and  the  railway  will  be  operated 
electrically. 

Owing  to  the  difficulty  of  obtaining  fuel  the  Alpin  Montan  Gescllschaft 
of  Vienna,  the  principal  coal  and  iron  and  steel  company  in  German- 
Austria,  proposes  to  utilise  water-power  for  the  generation  of  electro- 
power.  It  is  hoped  to  dispense  with  the  use  of  coke  in  the  blast  furnaces 
and  to  replace  them  with  ekctrio  reduction  furnaces  for  the 
smelting  of  ore.  Two  of  the  technical  chiefs  of  the  Company 
(H.  Backstrom  and  A.  Zahlbruckner)  are  visiting  Sweden  in  order  to 
inspect  the  electricity  generating  stations  and  works  where  iron  ore  is 
smelted  by  electricity.  In  ordinary  times  the  total  production  of  the 
company's  works  was  from  fiOO.OOl)  to  li.50.000  tons  of  pig-iron  per  annum, 
aliart  from  the  output  of  tinislud  articles. 

Miscellaneous. 

The  Mansfield  magistrates  have  sentenced  Harry  Hayes,  chief  clerk 
and  collector  of  Mansfield  Corporation  Electricity  Committee,  to  six 
months'  imprisonment  for  embezzling  money  belonging  to  his  employer.". 

The  n\embers  of  the  Swansea  Corporation  electricity  department 
staff  held  their  annual  dinner  last  week.  Mr.  J.  W.  Burr,  borough  elec- 
trical engineer,  ])resided,  and  among  those  present  were  the  newly- 
elected  Mayor,  Col.  Sinclair,  Who  has  been  Chairman  of  the  Electricity 
Committee  for  many  years. 

The  Postmaster-General  has  made  arrangements  with  the  Swedish 
(iovernment  for  a  wireless  service,  supplementary  to  the  cable 
service  between  this  country  and  Sweden.  Messages  intended  for  it 
should  be  marked  "  via  wireless  "  and  handed  in  at  a  post  office.  The 
i-ates  are  the  same  as  by  cable. 

The  Old-street  (London)  Police  Court  magistrate  has  committed 
Alfred  Woods,  electrical  engineer,  for  trial,  on  a  charge  of  stealing 
a  51 H. p.  Century  electric  motor  valued  at  £100,  the  property  of  Messrs. 
McGlennon  &  Company.  Defendant  was  entrusted  with  the  over- 
hauling of  certain  electrical  motors,  and  afterwards  it  was  noticed  that 
machines  to  which  the  motor  mentioned  had  been  fitted  were  not  being 
driven  satisfactorily.  The  firm  called  in  an  electrical  expert,  who  found 
that  a  3}h.p.  motor  had  been  substituted  for  the  one  the  man  was 
supposed  to  have  overhauled.  The  defence  was  that  the  substitution 
was  an  accident. 

A  number  of  constructional  firms  who  are  devoting  special 
attention  to  housing  schemes  are  represented  at  the  Public  Works 
Exhihition  in  the  Royal  Agricultural  Hall,  which  opened  on  Thursday. 
On  the  closing  day  (Nov.  27)  Dr.  Addison,  the  Minister  of  Health,  will 
address  a  housing  conference  of  members  and  officials  of  local  authorities, 
which  has  been  arranged  by  the  Institution  of  Municipal  and  County 
Engineers.  This  Exhibition  is  being  held  simultan<'ously  with  the 
Roads  and  Transport  Congress  and  Exhibition,  initiated  by  the  County 
('ouncils'  Association,  which  was  o])-'ned  by  Sir  Eric  Geddes,  Minister 
of  Transport.  Tlic  whnlc  of  the  available  space  has  b;>en  filled  with  a 
collection  of  exhibits  ot  cxcc]itional  interest  to  local  authorities,  engineers 
and  architects.  Both  cxhibititjns  have  b-dn  organised  by  Mr.  A.  F.  May, 
managing  director  of  the  Municiijal  Agency,  Ltd. 

In  reply  to  a  question  in  the  House  of  Commons  on  Tuesday  the 
Assistant  Postmastcr-tJeneral  (Mr.  Pike  Pease)  stated  that  permits 
for  establishing  wirele.ss  receiving  .station.s  for  exi)erimental  pur- 
IKises  had  been  issued  for  some  time  past,  and  a  limited  number  of  trans- 
mitting stations  had  also  been  authorised  in  cases  wUere  the  installations 
were  required  for  experiments  of  a  s]>eeial  nature.  General  regulations 
had  been  framed  for  the  issue  of  jjcrmits  for  experimental  transmitting 
stations.  It  was  necessary  to  secure  that  installations  shall  be  so  con- 
structed and  worked  as  not  to  interfere  with  the  working  of  naval,  mili- 
t^.rv  and  commercial  stitions. 


November  21,  1919. 


THE  ELECTRICIAN. 


593 


The  British  Science  and  Key  Industries  Ekhibitiox,  at  Glasgow, 
which  has  been  organised  by  the  Glasgow  Corporation,  was  opened  on 
Monday  by  Sir  Charles  A.  Parsons.  It  has  been  arranged  in  order  to 
demonstrate  what  has  already  been  done  in  applying  the  latest  scientific 
discoveries  and  research  to  the  production  of  substances  not  previously 
made  in  this  country,  and  it  is  claimed  that  the  range  of  exhibits  exceeds 
inimportanee  similar  exhibitions  which  have  been  held  in  London.  There 
are  about  100  different  firms  exhibiting,  and  we  hope  to  give  some 
particulars  of  the  exhibits  in  an  early  issue  The  exhibitors  include 
Messrs.  Siemens  Brothers  &  Co.,  Ltd.  and  Messrs.  Vickers,  Ltd.,  and 
there  are  many  interesting  electrical  and  chemical  displays,  including 
a  noteworthy  section  relating  to  wireless  telegraphy  and  telephony. 

The  Midland  Electrical  Engineers'  Ball,  which  was  held  at  the 
Grand  Hotel,  Birmingham,  on  the  13th  inst.,  proved  to  be  a  much 
greater  success  than  any  which  have  taken  place  on  previous  occasions, 
j^o  less  than  325  guests  assembled,  and  among.st  these  were  many  who 
came  from  distant  parts  of  the  country.  Excellent  arrangements  were 
made  for  the  comfort  and  general  enjoyment  of  the  guests  by  the  hon. 
secretary  (Mr.  G.  J.  Bish),  and  the  expressions  of  appreciation  which  were 
heard  on  all  sides  augur  well  for  the  success  of  future  dances. 

An  opportunity  was  taken  during  the  supper  interval  of  making,  on 
behalf  of  the  Committee,  a  presentation  to  the  eldest  daughter  of  the 
chairman,  Mr.  R.  A.  Chattockand  Mrs.  Chattock,  whose  birthday  happily 
coincided  with  the  date  of  the  Ball.  Mr.  Archibald  Joyce's  Orchestra 
proved  a  great  attraction,  and  induced  many  of  the  older  members  of  the 
electrical  fraternity  to  compete  with  their  younger  brethren  in  treading 
the  modern  measures  that  are  now  so  much  the  vogue.  Many  appli- 
cations in  excess  of  the  accommodation  were  received,  and  the  Com- 
mittee wish  to  express  their  regret  at  the  disappointment  which  was 
incurred  on  this  account. 

An  interesting  review  of  existing  industrial  conditions  in  Yorkshire 
Lancashire,  &c.,  is  given  in  "  The  Indu.strial  North,"  which  was 
recently  published  by  the  "  Yorkshire  Observer  "  {at  Is.  6d.).  There  are 
several  important  articles  on  industrial  and  economic  problems,  including 
''  Profit  Sharing  and  Co-partnership,"  by  Lord  Leverhulme  ;  "  Harmony 
and  Efficiency,"  by  Mr.  H.  S.  Smith  ;  and  "  Science  in  Industry,"  by 
Sir  Alfred  Keogh.  There  is  the  report  of  an  interview  with  Sir  A.  Duck- 
liam  on  the  coal  C(uestion,  and  also  an  article  by  Prof.  Kendall  on  the  coal- 
fields of  South  and  West  Yorkshire,  while  the  editor  of  the  "  Electrical 
Times  "  sujjplies  a  thoughtful  and  well-written  article  on  the  "  Elec- 
tricity (Su])ply)  Bill  and  the  Manufacturers."  There  are  a  number  of 
special  trade  articles  which  deal  in  an  authoritative  manner  with  local 
industries  and  trades.  The  publication,  which  is  well  illustrated,  is  a 
Tery  creditable  and  useful  production. 

Tenders  In-v^ited  and  Accepted. 

Particulars  and  forms  of  tender  from  the  Clerk  of  the  Council,  County 
Hall,  Spring  Gardens,  S.W.I,  and  tenders  by  1  p.m.  Dec.  9. 

Dublin  Electricity  Supply  Committee  require  tenders  by  Nov.  26 
for  supply  of  20,000  yellow  flame  arc  lamp  carbons  (7 '5  mm.  X  25  J  in.). 

Bolton  Corporation  require  tenders  by  noon  Dec.  10  for  e.h.t.  switch- 
gear  for  their  Back-o'-th'-Bank  generating  station.  Specification,  &c. 
from  the  Borough  Electrical  Engineer. 

London  County  Council  invite  tenders  for  overhead  electrical 
equipment,  l.t.  electric  cable,  and  laying  stoneware  ducts,  etc.,  in  con- 
nection with  the  reconstruction  of  the  Ijea  Green  and  Eltham  tramway. 

The  directors  of  the  Sligo,  Leitrim  &  Northern  Counties  Railway, 
Company  invite  tenders  {by  Dec.  1)  for  Stores,  including  Electric  Tele- 
graph Materials.     Tenders  to  the  Secretary,  Enniskillin. 

The  Cheshire  Lines  Committee  require  tenders  by  10  a.m.  Nov.  26 
for  one  year's  supply  of  stores,  including  telegraph  materials,  carbons, 
oils,  &c.     Specifications  from  the  Stores  Superintendent,  Warrington. 

Tenders  are  invited  for  cemjnt  plant  machinery,  electric  power  plant) 
motors,  etc.  Plans  may  be  inspected  and  particulars  obtained  from 
Messrs.  Rees  &  Companv,  Consulting  Engineers,  16,  Clifton -gardens, 
London,  W.9. 

Tenders  are  invited  for  the  supply  at  the  Davyhulme  Sewage  Works, 
Urmston,  of  three  30  H.p.  three-phase  induction  motors,  &c.  Speci- 
fication from  the  Secretary  of  the  Rivers  Department,  Town  Hall, 
Manchester,  and  tenders  by  Dec.  1. 

H.M.  Commissioners  of  Works  invite  tenders  (bj'  U  a.m.  Nov.  28, 
for  the  supply  of  incandescent  electric  lamps  for  12  months.  Forms  of 
tender,  etc.,  from  the  Controller  of  Suj)plies,  King  Charles-street,  S.W.I, 
and  tenders  to  the  Secretary,  Storey's-gate,  Westminster,  S.W.I. 

A  head  of  the  engineering  department  of  Darlington  Technical  College 
is  required.  (Salary  according  to  qualifications,  lising  to  £150  per  year) ; 
aho  a  lecturer  in  physics  (£100,  rising  to  £350).  Particulars  from  the 
Director  of'  Education  and  appUcations  by  Dec.  0. 

The  Tyne  Improvement  Commissioners  rcquirc  tenders  by  Nov.  2i 
for  6  or  12  months'  supply  of  incandescent  lamps,  are  lamp  carbons, 
metals,  ironmongery,  oils,  &e.  Forms  of  tender  from  the  Manager  and 
Secretary,  Bewick-street,  Neweastle-on-TjTic. 

Tiie  directors  of  the  Great  North  of  Scotland  Railway  Company 
require  tenders  by  10  a.m.  Nov.  27  for  six  or  12  months'  supply  of  various 
stor.'s  and  materials,  including  telegraph  material,ironmongery,&c.  Forms 
of  t  nder  from  the  Stores  Superintendent,  80,  Guild-street  Aberdeen. 

Walthamstow  Urban  Council  invite  tenders  for  the  supply  and 
delivery  of  c.i.  circulating  water  pipes,  e.h.t.  and  c.t.  cables  and  an 
engine-room  crane.  Sjjecifications  from  the  electrical  engineer  (Mr. 
■€.  R.  Spurr),  and  tenders  to  the  Clerk  by  5  p.m  Nov.  26. 


Merton  and  Mordkn  Urban  Couneil  invite  tenders  for  the  supply 
of  two  2-ton  electrieallydriveu  dust  vans  and  the  installation  of  a  motor- 
generator  at  their  depot.  Forms  of  tenders,  •Sc,  from  the  engineer  and 
surveyor,  Mr.  G.  Jerram,  A.M.I.C.E.,  and  tenders  to  the  clerk  of  the 
Council  (Mr.  C.  J.  Mountifield),  Council  Offices,  Kingston -road,  Merton, 
S.W.19,  by  noon  Nov.  28. 

Tynemouth  Corporation  invit«  tenders  for  the  supply  of  some  three- 
core  insulated  lead-covered  cable  for  6,600  volts,  four  pair  paper- 
insulated  lead-covered  telephone  cable  and  three-core  cable  carrying 
conductors  for  Merz-Price  protective  gean  Sijecifications,  &c.,  from  the 
borough  electrical  engineer,  Mr.  C.  Turnbull,  and  tenders  to  the  town 
clerk,  Mr.  Stanley  Wilson,  by  Dec.  1. 

Manchester  Electricity  Committee  invite  tenders  for  the  supply, 
delivery  and  erection  at  their  Barton  Power  station  of  two  25,000  kw. 
and  two  1,000  kw.  three-phase  turbo-alternators,  with  condensing 
plants;  four  1,000  lb.  water- tube  boilers  for  a  working  pressure  of  3751b. 
with  steam  economisers,  air  heaters,  induced  and  forced  draught  plants, 
chimneys,  flues,  coal  chutes  and  ash  hoppers,  pipe  work  and  valves 
coal  and  coke  handling  and  conveying  plants  and  waggon  tippers. 
Specifications  and  forms  of  tender  from  the  Secretary  of  the  Electricity 
Department,  Mr.  F.  E.  Hughes,  and  further  jiarticulars  and  information 
can  be  obtained  from  the  Chief  Engineer  and  Manager,  51r.  S.  L.  Pearce. 
Tenders  to  the  Chairman  of  the  Electricity  Committee,  Town  Hall, 
Manchester,  by  noon  Dec.  24. 

Southport  Corporation  has  placed  an  order  with  the  General  Electric 
Company  for  a  switchboard  at  £3,538. 

Leicester  Corporation  has  accepted  the  tender  of  the  English  Electric 
Company  for  the  supply  of  12  tramcars  at  £2,087  each. 

Sunderland  Corporation  has  accepted  the  tender  of  the  British 
Insulated  &  Helsby  Cables,  Ltd.,  for  the  supply  of  cables. 

Sy'dney  (N.S.W.)  Council  has  accepted  the  tender  of  the  Standard 
Waygood  Hercules,  Ltd.,  for  the  supply  of  switchgear  at  £138,491. 

Bethnal  Green  (London)  Borough  Coimcil  has  placed  an  order  for 
the  supply  of  three-phase  motors  with  the  British  Thomson-Houston 
Company,  at  £3,580. 

Southend  Corporation  hasaccei)ted  the  tenderof  Edgar  Allen  &  Com- 
pany for  the  supply  of  points  at  £325.  10s.,  and  that  of  the  Thermit 
Welding  Company  for  welding  at  30s.  per  joint. 

Appointments  Vacant  and  Filled. 

An  assistant  lecturer  in  engineering  is  wanted  pt  the  Swindon  and 
North  Wilts  Technical  Institution.  Application  forms,  Ac,  from  the 
principal  (Mr.  G.  H.  Burkhardt,  M.Sc),  to  whom  app'ications  must  be 
ent  by  Nov.  25. 

A  chief  instructor  in  physics  and  electrical  engineering  is  required  for 
the  Seddon  Memorial  College,  Auckland,  New  Zealind.  Commencing 
salary  £400  perannum.  Particulars  from  the  High  Commissioner  of  New 
Z>aland,  415,  Strand,  London,  W.C.2.     Applications  by  Dec.  6. 

An  assistant  electrical  engineer  is  required  for  the  electric  lighting 
department  of  the  Government  of  the  Federated  Malay  States.  Salftry 
£360-£15-£390,  with  a  duty  allowance  of  £79  and  a  war  bonus  of  30  per 
cent.  Applications  to  Crown  Agents  for  the  Colonies,  4,  Millbank,  S.  W.  1, 
Additional  teachei-s  of  engineering  subjects,  physics,  practical  mathe- 
matics and  engineering  workshop  practice  are  required  at  the  Technical 
Institute,  Walthamstow.  Commencing  salaries  £250.  Forms  fmm  the 
Clerk  to  the  Governors,  1,  Selbome-road,  Walthamstow,  E.17.  Appli- 
cations by  noon  Nov.  27. 

Applications  are  invited  for  the  position  of  lecturer  in  electrical  en- 
gineering at  the  University  of  Cape  Town.  Commencing  salary  £360, 
rising  after  three  yeirs'  service  by  annual  increments  of  £25  to  £450. 
plus  war  bonus.  Applications  to  the  Secretary.  High  Commissioner  for 
the  Union  of  South  Africa,  32,  Victoria-street,  S.W.,  by  Nov.  30. 

A  laboratory  assistant  is  required  for  the  electrical  engineering  depart- 
ment of  the  L.C.C.  Hackney  Institute.  Wages  18s.  a  week,  rising  by 
annual  increments  of  Is.  a' week  to  30s..  with  a  mmimum  of  2.is.  on 
attaining  the  age  of  21,  together  with  a  terapnrary  economic  addition 
of  20  per  cent,  and  a  bnniis  not  exceeding  239.  a  week,  .\pplication 
forms  from  the  Education  Oftieer,  Victoria  Embankment,  London, 
W.C.2,  and  the  forms  must  be  returned  by  11  a.m.    Dec.  1. 

Mr.  J.  H.  Davies,  M.A.,  has  been  appointed  principal  of  the  University 
College  of  North  Wales,  Aberystwyth,  in  succession  to  the  late  Dr.  T.  F. 
Roberts. 

Dr.  J.  Proudman,  Lecturer  in  Applied  JIathematics  and  Mathe- 
matical Hydrography,  has  been  appointed  to  the  chairof  Applied  Mathe- 
matics at  Liverpool  Univei-sity. 

Mr.  H.  Nicholson,  B.Sc,  who  is  at  present  working  under  the  Ministry 
of  Munitions,  has  been  appointed  to  the  vacant  lectureship  in  Faraday 
House  Electrical  Engineering  College. 

In  succession  to  Mr.  S.  WiniUe.  assistant  electrical  engineer  to 
Sunderland  Corporation,  Mr.  James  Townley,  of  Banisley,  has  been 
appointed.  Mr.  Windle  takes  charge  of  the  Doueaster  electricity  under- 
taking at  the  end  of  the  year. 

Dr.  R.  H.  Piekard,  D.Sc.,  Ph.D.,  F.R.S..  has  been  app.iinted  principal 
of  the  Hattersea  Polvtechnic.  Dr.  Piekard  has  b-een  principal  of  the 
Mimicipal  Technical  School,  Blackburn,  .^ince  1908.  and  has  boenfi 
some  years  consulting  chemist  to  the  Corporation  of  Blackbuni  and  th» 
Blackburn  Cotton  Employers'  Association.  He  has  done  much  for  the 
advancement  of  chemical"  knowledge  by  the  publication  of  the  results 
of  his  I'esearohes  in  the  "  Transactions  ""'  of  various  leanied  societies. 
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Business  Items. 

The  Stanton  Ironworks  Comp;iu,v,  Ltd.,  has  issued  its  stock  list  o^ 
c.i.  pipes  for  the  month  of  November. 

Messrs.  Vickers,  Ltd..  have  acquired  St.  Ermin's  Hotel  (Westminster) 
for  use  as  part  of  the  Company's  headquarters. 

The  name  of  the  Elmore's  German  &  .-Vustro-Hungarian  Metal  Com- 
pany has  been  changed  to  Elmore's  Metal  Company,  Ltd. 

In  a  leaflet  issued  by  the  Cressall  Mfg.  Company,  of  Stanhope-street, 
Birmingham,  particulars  are  given  of  the  mica-wound  resistances  manu- 
factured by  them. 

Mr.  S.  H.  Richanls.  late  of  the  Calcutta  Electric  Supply  Company, 
has  joined  the  sales  staff  of  Messrs.  Ferranti  Ltd.  (HoUinwood,  Lanes.) 
as  sales  engineer  for  the  South  of  England. 

Joseph  James  and  William  Mason  (trading  as  J.  Jones  <fe  Company), 
electrical  and  mechanical  engineers,  18,  Canal-street,  Nottingham, 
have  dissolved  partnership.     Debts  by  Jlr.  Jones,  who  continues. 

Chas.  Herbt.  Evans  and  Fredk.  Chas.  Goss,  electric  lighting,  &c., 
contractors,  64,  Gloucester-road,  Bishopston,  Bristol,  have  dissolved 
partnership.     Debts  by  Mr.  Goss. 

The  proprietors  of  patent  No.  13,731/1911,  fora  "  Method  of  supplj'ing 
electric  furnaces  with  triphase  currents,"  wish  to  grant  Ucences  to  manu- 
facture under  royalty.  Particulars  from  Messrs.  Carpmaels,  Ransford  & 
Newton,  ))atcnt  agents,  2i.  Southampton-buildings,  London,  W.C.2. 

Mr.  F.  Chambers,  the  foundry  general  manager  of  the  Stanton  Iron- 
works Company  is  retiring,  and  his  place  is  being  taken  by  Mr.  P.  H- 
Wilson.  Mr.  Chamljers  is  retaining  his  seat  on  the  board  and  will  con- 
tinue to  act  as  consulting  engineer  to  the  company  in  connection  with 
their  foundry  business. 

Mr.  S.  F.  Palmer,  who  was  for  a  number  of  years  experimental  engineer 
to  Ferranti,  Ltd.,  has  been  appointed  Australian  representative  for 
Messrs.  Ferguson,  Pailin,  Ltd.,  switchgear  specialists,  of  Jlanchester  and 
London.  Mr.  Palmer  has  sailed  on  the  s.s.  "  Ormonde  "  for  Sydney, 
where  he  will  open  up  a  central  office. 

The  Sterling  Telephone  &  Electric  Company  have  issued  an  artistic 
souvenir  of  their  progress  since  1900,  when  the  business  was  first  es- 
tablished. It  consists  of  a  number  of  photographs  of  their  offices  and 
works,  which  are  sufficiently  indicative  of  the  modem  way  in  which 
their  business  is  being  conducted.  It  is  evident  that  the  lighter  side 
is  not  forgotten  for  there  is  a  splendid  canteen  and  recreation  hall  for 
the  use  of  the  employees. 

New  price  lists  and  leaflets  have  been  issued  By  the  British  Rawhide 
Belting  Company,  Ltd.,  of  Hythe-road,  WiUesden,  N.AV.IO.  The  price 
lists  relate  to  "Chicago  Rawhide  "  belting,  oak  tanned  leather  as  well 
as  Balata  belting.  The  special  leaflets  describe  their  well-known  raw- 
hide pinions,  in  which  thej'  carry  on  a  large  merchant's  as  well  as  a  direct 
user's  trade.  Other  specialities  are  their  rawhide  packing,  mallets  and 
hide-faced  hammers. 

The  General  Electric  Company,  Ltd.,  of  07,  Queen  Victoria -street, 
E.C.4,  have  recently  Issued  two  pamphlets  dealing  with  stardelta  starters 
and  auto-transformer  starters  respectively.  In  specification  58a  illus- 
trate particulars  are  given  of  the  design,  construction  and  operation 
of  the  G.E.C.  air-break  and  oil-immersed  types  of  star-delta  starter. 
The  air-break  tyi>c  is  used  for  starting  squirrel  cage  induction  motors, 
which  do  nothave  to  start  against  more'than  about  one-third  full  load 
torque,  and  is  suitable  for  motors  up  to  20  h.p.  at  .5.50  volts  and  15  h.p. 
at  2.50  volts.  Every  detail  of  the  starter,  which  is  mistake-proof  is  easily 
accessible,  and  the  insulation  is  of  mica  throughout.  The  oil-immersed 
type  of  starter  which  is  designed  for  25  h.p.  squirrel-cage  motors  up  to 
550  volts  and  20  h.p.  motors  up  to  250  volts,  u  similar  in  general  con- 
struction to  that  of  theair-break  type-,  thereare  twokindsof  th-eformer 
starter,- one  witliout  automatic  features. and  the  other  with  two  over- 
load tips  and  one  no-volt  rtdease.      • 

Specification  No.  H2a  gives  an  illustrated  dcscriptim  of  the  "Witton  " 
auto-tran.sformer.st>rt?rs,  which  [are  used  for  starting  up  squirrel-cage 
motors  when  a  starting  torque  gn-ater  than  33  jx-rcent.  of  the  full  load 
torque  is  required.  The  function  ofj  this  typ?  of  starter  is  to  reduce  the 
line  preasure  by  means  of  an  auto  transformer,  thus  reducing  the  starting 
current  in  proporti'.n.  Every  partofthcstiirtT,  which  ii  mistake  proof , 
is  readily  accessible,  and  a  diagram  oi  correct!  ms  i^supplied  with  each. 

Messrs.  H.  W.  Butler  &  Coni|»ny,  CYaven  House,  Kingsway,  W.C.  2, 
have  been  appointed  sole  agents  in  this  country  for  the  products  of  the 
Locke  Insulator  .Mfg.  Company  (\'ictor,  N.Y.),  one  f>f  the  most  important 
manufacturers  in  the  United  States  of  all  kinds  of  porcelain  insulators 
for  h.t.  and  e.li.t.  work,  and  also  for  all  the  varied  requirements  of  ^vi^e- 
less  working.  The  I»cke  Company  have  had  many  years'  experience 
of  actual  manufacture,  and  supplied  Locke  materia'  to  several  power 
(ompanies  operating  at  llO.dOO  volts,  and  to  the  Pacific  Light  &  Power 
Comjiany,  which  operates  at  I.5<p.(J0O  volts.  In  fact,  the  company  has 
sujiplied  practically  all  the  power  eomf»aiiies  operating  h.t.  lines  in  the 
United  States  and  Canada,  and  many  oixirating  in  Euroi*.  The  Hydro- 
Electric  Power  Commission  of  Ontario,  with  considerably  over  1,000 
miles  of  supply  lines,  80  per  cent,  of  which  are  insulated  with  Locke 
porcelain.  As  regards  wireless  work,  a  large  |iart  of  the  American 
Government  stations  and  Navy  are  aho  equipped  with  Locke  insulators. 

One  of  the  fascinating  incidents  in  nature  study  is  the  attraction  of  a 
bri^'ht  light  for  moths  and  other  winged  insects.  .\  casual  observation 
of  this  phenomenon  often  reveab  to  us  what  strikiiiji  lines  many  of  these 
insects  pos.se.ss.  .Such  a  subject  as  this  is  ob\iiu»ly  suitable  foradoption 
to  a  df^i  11  in  colour  for  the  cover  of  an  electric  lanip  price  lilt,  and  thi  ■> 


lias  been  done  by  Pope's  Electric  Lamp  Company,  Ltd.,  for  the  latest 
edition  of  their  price  list  of  Elasta  Drawn  Wire  and  Half-watt  type 
lamps.  The  list  is  printed  in  red  and  blue  on  white  paper  and  thereby 
helps  to  remind  us  that  Pope  lamps  are  entirely  British  made.  Prices 
and  particulars  of  Elasta  drawn  wire  lamps  are  given  in  a  conveniently 
arranged  table  for  wattage  of  5  to  100,  and  the  latest  reduced  prices  of 
Pope  half-watt  type  lamjis  for  wattages  from  15  to  1,500,  or  ajiproximate 
candle-power  from  30  to  3,000.  A  typical  illustration  and  description 
of  both  ty])es  of  lamp  is  given,  the  half-watts  being  put  fonvard  as  un- 
equalled for  the  Ughting  of  shops,  warehouses,  streets,  shipyards,  rail- 
ways,  factories,  mUls,  &c.  The  front  cover  design  is  artistically  printe<l 
in  three  colours  and  represents  multicoloured  moths  attracted  to  a  Pope 
Elasta  drawn  wire  lamp  and  shows  one  saying  to  another  "  If  you  know 
of  a  better  light,  go  to  it."  Contractors  and  dealers  desirous  of  re- 
ceiving supplies  overprinted  with  their  names  and  address  should  com- 
municate with  the  Pope's  Electric  Lamp  Company,  Ltd.,  WiUesden, 
N.W.IO. 

Bankruptcies  and  Liquidations. 

An  application  for  the  discharge  of  Cecil  Hcllyar  (trading  as  A.  Parker 
&  Company),  electrical  engineer  and  contractor,  130,  Upper  Richmond- 
road.  East  Sheen,  Surrey,  will  be  heard  on  Dec.  8  at  the  Court  House, 
Garratt-lane,  Wandsworth,  S.W. 

A  meeting  of  creditors  of  I.  Frankenburg  &  Sons,  Ltd.  (which  is  in 
voluntary  Uquidation  for  the  purpose  of  transfer  to  the  Greengate  & 
Irwell  Rubber  Company,  Ltd.),  will  be  held  at  71,  King-street,  Man- 
chester, on  Nov.  25.  The  meeting  is  a  statutory  meeting,  and  creditors 
need  not  attend  unless  they  so  desire. 

At  the  meeting  of  the  creditors  of  Mr.  Charles  Colton  last  week  the 
( )fficial  Receiver,  Mr.  D.  WilUams,  reported  that  the  debtor,  an  American 
citizen,  had  acted  as  manager  of  various  electrical  concerns  both  in  this 
country  and  cbroad.  During  April,  1918,  he  became  interested  in  the 
Aabada  Trust,  Ltd.,  the  idea  being  toutUise  the  trust  for  floating  electrical 
and  engineering  propositions.  Debtor  transferred  to  the  trust  a  large 
number  of  shares  he  held  in  various  companies  :  he  became  managing 
director  and  was  to  receive  15  per  cent,  of  the  net  profits.  He  purchased 
from  Hudsons'  ConsoUdated  40,000  of  its  Aabada  Trust  shares  at  2s.  6d. 
and  sold  them  to  friends  at  5s.  or  6s.  each.  The  Stock  Exchange  refused 
a  quotation,  and  the  shares  could  not  be  sold  to  the  public.  His  friends 
took  up  the  attitude  that  they  had  been  let  in  by  him  for  a  bad  deal ; 
he  refunded  their  money,  but  one  geiitleman  who  had  promised  to  keep 
his  shares  and  make  the  trust  a  success  sub.sequently  asked  debtor  to 
take  up  his  shares.  He  agreed  to  do  so,  and  gave  in  return  three  pro- 
mis.sory  notes  aggregating  £3,100,  and  payable  at  60  and  90  dajs.  He 
w'as  unable  to  take  up  the  jiromissory  notes  at  maturity,  and  they  repre- 
sented the  claim  of  the  petitioning  creditor  under  the  bankruptcy. 
Altogether,  debtor  had  put  £20,000  into  the  trust.  He  resigned  his 
post  of  managing  director  last  September,  but  exj)ected  to  be  appointed 
general  manager.  The  .debtor  had  also  been  interested  in  a  dry  battery, 
a  wireless  demonstration  set  and  an  electric  piano  player.  No  statement 
of  affairs  had  been  lodged,  but  the  debtor  roughly  estimated  his  UjbiUties 
at  £9,000  and  the  value  of  his  a.ssets  had  yet  to  be  ascertained.  He 
attributed  his  failure  to  losses  in  connect!  >n  with  the  Aabada  Triist, 
and  to  a  loss  of  £5,000  by  Stock  Exchange  speculations.  Mr.  F.  S, 
Salaman,  C.A.,  will  act  as  trustee  and  administer  the  estate  in  bank- 
ruptcy, but  the  Official  Receiver  promised  to  delay  the  appUcation  for 
the  order  of  adjudication  to  give  the  debtor  an  opportunity  to  submit  a 
proposal  to  the  creditors. 

Educational. 

(Jlasoow  University  lias  been  offered  £2(».000  by  Mr.  .lohn  T.  Car- 
gill,  for  the  foundation  of  a  Cargill  Chair  of  Applied  Physics. 

The  fuh(l  for'establishing  degrees  in  commerce  at  the  University  of 
London  how  amoimts  to  about  £120,000.  In  additioii.'  the  trustees  of 
Sir  Ernest  Cassel's  fund  have  made  a  conditional  offer  of  £150,000. 

The  Council  of  the  Senate  of  C.-\mbridoe  Univ-ersitv,  whilst  putting 
forward  a  grace  for  the  appointment  of  a  syndicate  to  consider  the 
allocation  and  the  adnilriistratidii  of  the  Ijenefac-tion  of  the  British  Oil 
Companies,  are  of  opiniiui,  after  loiisnltatiiin  with  Prof.  Sir  W.  J.  Pope, 
that  it  is  desirable  in  the  interests  of  the  Department  of  Chemistry,  to 
take  steps  at  once  for  the  establishment  of  a  I'rofessorshi])  of  Physical 
Chemistry,  the  stipend  of  which  would  be  furnished  out  of  the  bene-' 
faction.     The  stipend  suggested  is  £1,000. 

The  number  of  evening  students  enrolled  at  the  Heriot-Watt  College 
is  2,946,  compared  with  1,515  last  year.  While  with  a  few  exceptions 
the  enrolments  are  good  in  the  commercial  and  geneial  classes,  the 
great  increase  has  taken  jilace  in  the  technical  classes.  There  has  also 
been  a  large  increase  in  the  enrfilments  of  the  day  College,  the  total 
number  of  diploma  students  in  mechanical,  electrical  and  mining  enr 
gineering  being  204,  and  in  the  elieiuistry  department  97,  a  total  of  301 
against  94  last  year. 

Draft  .'■■tatuturv  rules  and  orders  of  the  Board  of  Education  with 
reference  to  technical  scluioh  give  the  Board  power  to  increase  ordecreaso 
the  rate  of  garnt  prescribed  in  any  case  in  which  they  are  satisfied  that, 
as  a  result  of  changes  since  191 3- 191 4,  the  grant.sodeermined  has  becomo 
inadequate  or  excessive.  Aid  may  also  be  given  in  res|X'ct  of  Teciinicai. 
Lnstitijtion  Bourses  of  advanced  instruction  in  .science  or  in  science  and 
art,  either  alone  or  in  conjunction  with  subjects  of  general,  commercial, 
manual  or  technological  instniction,  provided  that  the  Board  are  satisfied 
that  the  course  i<  suitable  in  charact.'r  to  the  needs  of  the  students  for 
whom  it  is  int-nd^d. 
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Companies'  Reports,  &c. 

The  directors  of  the  Chloride  Electkical  Storage  Company,  Ltd., 
have  declared  a  dividend  of  5  per  cent,  (tax  free)  on  the  ordinary  shares. 

The  directors  of  Messrs.  Mirrlees,  Bickebton  &  Day,  Ltd.,  have 
declared  an  interim  dividend  of  Is.  per  share  on  the  ordinary  shares. 

The  British  Ever-Ready  Comp.any,  Ltd.,  has  declared  an  interim 
dividend  of  7J  per  cent,  on  the  ordinary  shares  for  the  half-year  ended 
Sept.  30. 

A  dividend  of  12  per  cent,  has  been  declared  by  Messrs.  Riohardson.s, 
Westgarth  &  Company,  Ltd.,  on  the  preference  shares  for  the  two 
years  ended  April  30,  1914. 

The  Shawinigan  Water  &  Power  Comp-Any  ls  offering  for  sale  a 
niaximum  of  §86,000,  par  value,  of  the  issue  of  5  per  cent.  30-year 
consolidated  mortgage  bonds,  due  1934. 

An  interim  dividend  at  the  rate  of  5  per  cent,  per  annum  (less  tax) 
has  been  declared  on  the  ordinary  shares  of  Rtjston  &  HoKNSBY,  Ltd., 
for  the  past  half-year. 

An  extraordinary  general  meeting  of  the  sharehoWers  of  Sir  W.  G. 
Armstrong,  Whitworth  &  Company-,  Ltd.,  will  be  held  on  the  22nd 
inst.  to  consider  a  resolution  to  increase  the  capital  to  £11,012,500  by 
the  creation  of  1,500,000  new  ordinary  shares  of  £1  each. 

The  directors  of  the  Electric  Construction  Company,  Ltd.,  have 
declared  the  following  interim  dividends  in  respect  of  the  year  ending 
March  31,  1920  ; — At  rate  of  7  per  cent,  per  annum  on  the  preference 
shares,  and  at  rate  of  6  per  cent,  per  annum  on  the  ordinary  shares, 
both  less  tax,  payable  on  Nov.  29. 

The  directors  of  the  West  India  and  Panama  Telegraph  Company, 
Ltd.,  announce  the  payment  on  the  27th  inst.  of  the  following  interim 
dividends  for  the  six  months  to  30  June  in  res2>ect  of  the  year  1919  : 
6s.  per  share  on  the  first  preference  and  6s.  per  share  on  the  second 
preference  sharjs. 

Tlie  directors  of  Water  SoriENERS,  Ltd.,  recommend  a  dividend  of 
2  per  cent,  (tax  free)  for  the  past  year,  after  writing  £545  off  for  bad 
debts  and  depreciation,  £261  for  repairs  of  plant  and  premises,  £750  to 
reserve  for  income-tax.  A  sum  of  £86  is  carried  forward,  after  deducting 
the  debit  balance  of  £3,721  brought  forward. 

An  extraordinary  general  meeting  of  the  London  Electric  Wire 
Company'  and  Smiths,  Ltd.,  and  separate  meetings  of  the  holders  of 
the  ordinary  and  preference  shares  were  held  on  Wednesday,  when  it 
was  decided  to  convert  the  existing  five  pi'r  cent,  preference  shares  into 
seven  and  a-half  per  cent,  cumulative  preference  shares  as  from  1st 
January,  1920  ;  to  subdivide  each  of  the  existing  ordinary  and  pre- 
ference shares  of  £5  each  into  five  shares  of  £1  each  ;  and  to  increase 
the  capital  to  £1,250,000  by  the  creation  of  430,000  preference  and  50,000 
ordinary  shares  of  £1  each.  It  is  proposed  to  offer  350,000  preference 
shares  for  subscription  at  par. 

The  directors  of  Electro  Bleach  &  By'- Products,  Ltd.,  have  decided 
to  increase  the  nominal  capital  from  £180,000  (120,000  preference  shares 
of  £1  each,  and  120,000  ordinary  shares  of  10s.  each)  to  a  total  of  480,000 
to  be  divided  into  320,000  preference  shares  of  £1  each  and  320,000 
ordinary  shares  of  10s.  each.  It  is  proposed  to  issue  80,000  preference 
and  80,000  ordinary  shares.  The  proceeds  of  this  issue  will  be  applied 
in  paying  the  balance  of  the  amount  advanced  by  the  Government  for 
an  extension  of  the  plant,  machinery  and  buildings  at  Middlewich 
(£35,890.  17s.  4d.),  in  purchasing  the  whole  of  the  plant,  machinery 
and  buildings  of  the  Government  at  Middlewich  (£10,000),  and  in  re- 
deeming the  whole  of  the  outstanding  debentures  (£50,500).  .  The 
balance  will  be  available  for  extensions  and  development. 

The  Directors  of  the  Newc  AsTLK-rrdN-TvNK  Electric  Supply 
Company-,  Ltd.,  propose  to  ask  thr  sliai-.-lioldns  t,.  sanction  an  increas;? 
of  the  capital  from  £3,500,000  t  <  t:ii,.")ilu.(i(iii.  1,,  a  circular  the  directors 
state  that  the  capital  is  needed  to  meet  expend  itu  re  on  developments 
now  in  hand,  and  that  the  interests  of  the  company  will  best  b?  served 
by  the  creation  and  issue  of  1,. 500,000  seven  jier  cent,  cumulative  pre- 
ference shares  of  £1  each.  The  issue  is  required  to  meet  existing  com- 
mitments mainly  incurred  in  1917  and  1918  in  respect  of  generating 
plant  and  mains  extensions,  which,  while  much  delayed  by  war  con- 
ditions, are  now  nearing  completion.  It  is  expected  tliat  by  the  end  of 
June,  1920,  two-thirds  of  these  extensions  will  bo  completed,  and  the 
whole  before  the  end  of  that  year.  It  is  eslimated  that  owing  to  its 
economy  in  coal  consumption  this  plant  will,  even  on  the  basis  of  the 
jiresent  year's  reduced  output  and  of  the  present  cost  of  coal,  save  at 
1-ast  £60",000  in  working  expfnses  during  1920,  and  over  £100,000  if  the 
new  plant  were  Woi-king  for  tlie  full  year.  The  estimated  saving  of 
i'HO.OOO,  togv'ther  with  the  saving  of  interest  on  bank  loans,  which  would 
b^'  repaid,  will  represent  in  1920  approximately  four-fifths  of  the  amount 
required  to  meet  the  dividend  on  tlie  iiroposed  issue.  In  addition  to  the 
hor.se-power  already  connected,  further  demands  amounting  to  over 
86,000  h.p.  have  been  made  upon  the  company  and  its  associated  com- 
panies. Having  regard  to  these  large  demands  and  the  greater  economy 
in  operation,  the  directors  have  every  cunfid:-nee  that,  after  tlie  present 
difficult  period  is  passed  and  upon  the  return  of  moi'e  stalile  conditions, 
the  business  and  revenue  of  the  com])any  will  largely  increase.  To 
make  provision  for  future  requirements  the  directors  intend  also  to  ask 
the  shareholders  to  authorise  the  increase  of  the  existing  five  )K'r  cent, 
preference  and  ordinary  share  cn])ital  by  £1.000.(100  each.  An  extra- 
ordinary meeting  will  he  beid  on  24th  inst.  for  pissing  iiecessaryivsolution. 

In  the  course  of  his  speech  at  the  recent  animal  meeting  of  the 
Singapore  Electric  Tramways,  Ltd.,  the  Chairman,  Sir  Frank  A. 
Swett.-nliam,    (;.('.1I.(;.,   .stated    tliat,   after   meetirn.'   all    expanses   and 


outgoings,  there  was  a  loss  for  the  past  year  of  £9,626.  Deducting  the- 
credit  balance  at  the  end  of  1917,  the  net  adverse  balance  was  £.5,406. 
The  traffic  receipts  for  last  year  were  £6,450  better  than  in  1917,  and  there 
was  an  increase  of  £595  from  the  sale  of  energy.  The  loss  was  due  to  the 
great  increase  in  costsof  every  description,  and  power  expenses,  amounted. 
to  £42,300,  against  £21,800  for  1917.  They  had  not  only  had  to  pay 
very  much  higher  prices  for  coal,  but  they  had  had  to  produce  a  very 
much  larger  number  of  steam  units,  owing  to  the  main  Diesel  engine 
being  inactive  as  the  result  of  the  accident  in  1917.  The  supply  of 
energy  to  the  municipality  instead  of  being  a  source  of  revenue  resulted 
in  considerable  loss,  and  although  strong  representations  had  been  made 
to  the  Municipal  Commissioners  they  had  declined  to  pay  a  higher  rate 
or  to  raise  the  price  to  the  Singapore  consumers,  although  in  the  case  of 
gas,  which  they  controlled,  the  cost  of  coal  had,  in  their  view,  justified 
them  in  raising  the  price  of  gas  on  more  than  one  occasion.  Instead, 
therefore,  of  making  a  fair  profit  on  the  supply,  there  was  a  loss  of  about 
£7,000  in  1918  from  the  sale  of  energy  to  the  municipality.  The  Com- 
missioners had  also  failed  to  carry  out  their  part  of  the  contract,  which 
provided  for  taking  from  the  Company  electric  energy  for  lighting  the 
Tanglin  district, although  special  plant  had  been  put  in  to  give  an  alter- 
nating-current supply.  The'  question  of  the  renewal  of  the  track  was- 
being  dealt  with.  It  was  practically  impossible  to  obtain  new  rails  in 
this  country  at  even  the  extravagant  prices  to  which  thej  had  risen,  and 
the  Company  was  forced  to  go  to  the  United  States  of  America  to  supply 
its  urgent  needs.  It  had  been  found  necessary  to  raise  the  fares,  but  it 
might  be  advisable  later  to  reconsider  the  scheme  of  fares  and  introduce 
a.  lower  fare  for  a  shorter  section.  The  tramway  revenue  for  1918 
exceeded  that  of  the  previous  year  by  £6,450,  while  for  the  nine  months 
(January  to  September)  of  the  current  year  it  amounted  to  £69,458, 
against  £62,971  for  the  similar  period  of  1918. 

At  an  extraordinary  general  meeting  of  Marconi's  Wireless  Tele- 
graph Company,  Ltc,  last  -week  it  was  decided  to  increase  the  capital 
of  the  company  by  the  creation  of  1,500,000  new  ordinary  shares  of  £1 
each.  The  deputy  chairman  (Mr.  Godfrey  C.  Isaacs),  who  moved  the 
resolution  authorising  the  increase,  said  that  the  company's  commitments- 
on  business  and  agreements  already  entered  into  in  the  East  were  very 
considerable,  requiring  in  the  neighbourhood  of  one  million  sterling,  and 
the  arrangements  entered  into  in  respect  of  developments  in  South 
America  would  caU  for  another  million  sterling.  There  were  many  more 
engagements  which  would  entail  the  provision  of  smaller  sums  which 
in  the  aggregate  represent  a  much  bigger  total.  The  war  had  brought 
home  to  every  Government  and  to  the  peoples  of  every  country  the  great 
necessity  of  wireless  telegraphic  services.  The  war  clearly  demon- 
strated to  everybody  that  wireless  telegraphy  was  no  longer  a  toy,  but 
had  become  a  really  reliable  means  of  telegraphii-  communication.  Con- 
sequently, as  soon  as  the  Armistice  was  declared  and  the  possibility  of 
supply  of  material  and  construction  of  stations  came  into  reasonable 
prospect  of  execution,  nearly  every  Government  turned  its  mind  seriously 
to  the  problem  of  how  best  the  new  art  could  serve  them.  France  lost 
no  time  in  making  provision  for  a  chain  of  stations  wliicli  would  enable 
her  to  have  through  coramunication  with  all  her  colonies.  A  number  of 
stations  were  being  erected  by  her  both  in  Europe  and  abroad.  The 
French  company,  in  which  "they  were  substantially  interested,  was 
engaged  in  constructing  these  stations.  Italy,  Spain,  Portugal,  Belgium, 
Holland,  Denwark,  Sweden  and  the  new  Balkan  Republics  were  all 
considering  or  negotiating  for  the  erection  of  long  distance  independent 
wireless' communication,  and  stations  of  the  latest  type  would  be  erected 
in  each  of  those  countries.  In  North  America  a  number  of  high  power 
stations  had  been  erected  and  a  large  number  of  additional  stations  were 
about  to  be  bmit  by  the  new  American-  Radio  Corporation.  In  South 
America  the  Marconi  Company  was  building  stations,  and  there  was 
considerable  fuvthei'  work  in  prospect.  The  time  was.  perhaps,  not  far 
distani  when  much  of  their  attention  must  be  turned  to  Russia.  After 
referring  to  the  attitude  of'the  Post  Office  to  the  eoiniiany.  and  to  the 
great  telegraph  delays  in  communicationsabroad,  he  said  tliat'a  six --hours 
wireless  service  was  being  conducted  by  tli*-  Post  Office  with  Holland 
and  Denmark,  but  either  the  traffic  was  such  that  the  time  allote<l  for 
the  service  was  insufficient  or  the  stations  uscil  for  the  purpose  wore  of 
an  old  tyjic  and  built  for  other  purposes,  for  there  has  been  iio  noticeable 
improvement  in  the  expedition  of  the  telegraph  services.  As  regiirtls  the 
Imperial  chain  of  stations,  he  believed  something  was  being  done  in  Con- 
tinuing the  construction  of  the  English  and  Egyptian  stations,  but  ho 
could  not  believe  that  the  installation  of  an  obsolete  system  would  be 
persisted  in. 

There  was  another  field  of  development  which  would  call  for  very  con- 
siderable resources,  and  that  was  wireless  telephony.  Considerable 
progress  had  been  made  and  was  being  made  daily  in  that  iiew  art,  and 
a  great  future  lay  before  it.  It  was  already  assuming  a  iiractical  com- 
mercial shape,  and  gave  promise  of  an  immediate  extension  to  their 
business  throughout  the  world.  The  company  was  in  a  very  soimd. 
financial  position  :  its  reserve  account  in  the  last  balance-sheet  stood  as 
£1,250,000.  and  they  had  since  received  ioOlLOOO.  the  amount  of  the 
award,  and  they  had" sold  the  whole  of  their  shareholding  in  the  Americaa 
Marconi  Company,  which  would  add  a  fuitber  substantial  sum.  The 
arrangements  -nith  the  General  l';iectric  CcMnpanx'  of  New  \  ork  and  the 
American  Radio  Cor]xiration  were  of  such  importance  that  they  felt 
satisfied  that,  besides  obtaining  a  reasonable  price  for  their  interest  lu 
the  American  companv.  thev  had  secured  as  fiu-ther  cons-deration 
advantages  of  far-reaching  importance  which  would  cement  and  strengthen 
their  world-wide  organisation. 

Having  answered  some  questions,  and  stating  that  Lord  lloulton  would 
act  as  arbitrator  on  the  company's  claim  against  the  Admiralty,  the  \\  ar 
Office  and  the  Air  Ministry,  the  resolution  was  put  and  carried. 
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New^  Companies. 

ACCURATB  ENGINEERING  COMPANY.  LTD.  (160.417)— Private  com- 
Ijany.  \iojZ.  Xov.  !S,  i-.ipital  £i.(«lll  in  £1  shares,  to  take  over  the  busines-s 
iif  engiiuprs  and  tixjl  niaki-rs  until  recently  carried  on  In'  Dimmoek,  May 
and  Pickering  .it  Walthamstnw.and  tuciiry  mi  tlie  bii.'^ine.ss  of  median  ieal 
and  electrical  eni;iiuers.  &c. 

AHPEKE  ELECTRICAL  ENGINEERING  &  PLATING  COUPANY,  LTD. 
(160,498) — Private  ccmipany.  Rog.  Nov.  12,  capital  £2,00!)  in  £1  .shares. 
Objects:  To  take  iiv^r  the  business. of  electrical  engineers  and  cycle 
agent.s  carried  on  by  S.  E.  (Vltham  and  A.  T.  L.  Stt-edliam  at  21, 
Victoria-terrace,  .South  Shields,  as  the  "Empire  Electrical  Engineers.'' 
First  directors  are  S.  E.  Culham  and  A.  T.  L.  Steedham  (both  permanent). 
Reg.  office  :  21.  Victoria-terrace,  .South  Shields. 

HENRY  BISSEKER,  LTD  (159,930)— Private  company.  Reg- 
Oct.  24.  capital  £.'W.IMI0  in  £1  shares,  to  carry  on  the  business  of  gas  and 
electrical  engineers,  electric,  gas  and  water  fittings  manufacturers,  &c. , 
carried  on  by  H.  Bisseker.  Reg.  office  :  9-15,  New  Bartholomew-street. 
Birmingham. 

CRAY  NSTALLATIONS.  LTD.  (160,598.)— Private  company;  reg. 
Nov.  14,  capital  £15.000  in.  £1  shares,  to  carry  on  the  business  of  elec- 
trical and  mechanical  engineers  and  contractors,  manufacturers  of 
agricultural  implements  and  other  machinery,  &c.  First  directors, 
E.  H.  Joynson.  C.  H.  Beadle,  .T.  Young,  D.  H.  W.  Alexander.  Reg. 
office.  South  Factory,  Sugar  House-lane.  Lower  High-street,  South- 
ampton. 

GREENWELL&  IRWELL  RUBBER  COMPANY,  LTD.  (160,288)— Reg 
Nov.  4.  capital  £800,0U0  in  4ll0.('()(l  ordinary  shares  and  400,000  7^  per 
cent,  cumulative  preference  shares,  all  of  £1  each,  to  acquire  the  business 
of  I.  Frankenburg  &  .Sons  and  the  Imell  &  Eastern  Rubber  Company. 
and  to  carry  on  the  business  of  manufacturers  of  and  dealers  in  india- 
rubber  and  leather  goods,  electric  cables,  b?lting,  rubber  growers,  &c. 
First  directors  are  J.  Tinto,  M.  Frankenburg,  .S.  Frankenburg,  S.  T.  Rowe, 
H.  Standing,  R.  Coisell  and  J.  G.  Tinto.  Reg.  office  :  Greengate  Rubber 
Works,  Salford. 

LANCASHIRE  ORDNANCE  ACCESSORIES  COMPANY,  T0.  (1(50,425)- 
Reg.  Nov.  S.  capital  £200,111111  in  £1  shares,  tu  acquire  certain  lands  and 
buildings  at  Heaton  Norris  formerly  occupied  by  the  Lancashire  DjTiamo 
&  Mot«r  Company  in  the  name  of  the  Lancashire  Ordnance  &  Accessories 
Company,  and  certain  machinery  and  stock-in-trade  therein,  and  also 
the  rights  of  working  certain  patents  relating  to  improvements  in  roller 
bearings,  to  carrj-  on  the  business  of  manufacturers  of  and  dealers  in 
patent  roller  bearings,  stampings,  motor  car  and  general  engineering 
components,  &c.,  and  to  enter  into  agreements  with  the  Lancashire 
Dynamo  &  Motor  Company,  the  Chain  Roller  Bearing  Company  and  with 
J.  R.  Gamer.  First  directors  are  N.  Kilvert.  H.  V.  Kilvert,  A.  Tongue, 
.1.  C.  Hoyle.  W.  Hopwood,  tJ.  L.  Hardcastle  and  .J.  R.  Gamer  (managing 
director).     Reg.  office  :   Georges-road.  Heaton  Norris,  near  Manchester. 

RBAVELL-M0S8AY  PNEOMATIC  TOOL  COMPANY,  LTD.  (160,298)— 
Private  company.  Reg.  Nov.  4.  capital  £5,000  in  £1  .shares.  Objects  : 
To  carry  on  the  business  of  manufacturers  of  and  dealers  in  pneumatic 
and  other  tools,  machinery  and  apparatus,  mechanical,  hydraulic,  elec- 
trical and  consulting  engineers,  &c.,  and  to  enter  into  certain  specified 
agreements.  First  directors  are  P.  A.  H.  Mos.saj'  and  W.  Rea  veil.  Reg. 
office  :    7,  Princes-street,  Westminster. 


Prices  of  Metals.  Chemicals,  &c. 


Copper — 


Tuesday,  Nov.  18. 


Price. 

Inc. 

Best  selected 

per  ton 

£112    0    0 



Electrolytic  bars  ... 

£117     0    0 

. 

H.C.  wire  basis 

per  lb. 

Is.     3ftd. 



Sheet 

^, 

Is.     4^d. 

iV'i. 

Photphor-hronze  Wire — 

Phosphor-bronze 

wire,  basis  

^, 

Is.  7ftd. 



iJrc«i  60/40— 

Rod,  basis     

Os.   Iljd. 

Jd. 

Sheet,  basis   

Is.  2id. 

Wire,  basis    

^^ 

Is.  2Jd. 



Iron— 

Cleveland  Warrants 

pcrtou 

£8     4    0 



Galvanised      steel 

wire,  basis     

^, 

£32  10     0 



Lead  Pig — 

English  

,, 

35  10    0 

£10    0 

Foreign  or  colonial 

,, 

34    5    0 

£0  12     6 

Tin— Ingot    

284     0     0 

£4  10    0 

Wire,  basis    

per  lb. 

0     3     6 

id. 

Salammoniac. — Per  cwt.80s.ftnd758. 

Sulphur  (Flowers).— Ton  £23. 
,,       fRoll  Brimstone). — Per  ton 
£22  lOt. 

Sulphuric    Acid    (Pyrites,  168°).— 
Per  ton,  £7  18s.  9d. 

Shellac. — 5  5?.     December  delivery' 505?.  to  512s.  Cd 
Rubber. — Para  fine,  23.  6J-1. ;    plantation  Ist.  latex  2s.  4Jd.  lb 
The  metal  prices  are  supplied  by  the  British  Insulated  &  Helsby  Cables, 

Ltd.,  andtberubber  figures  by  W.  T.  Henley's  Telegrap!)  Works  Company, 


Coppur  Sulphate. — Per  ton  £40. 
Borir     Acid  (Crystals) —Per    ton, 

£72. 
Carbon  liixulphide. — Per  ton  £55. 
Sodium  Bichromate. — Per  lb.  Ud. 
Sodium  Chlora'e.  —Per  lb.  Od. 


Thirty-Seven  Years  Ago. 

[From  The  Electrici.\n,  N  >v.  l-i,  1882.] 

Edison  L.\>rrs  on  Boauh  Ship. — Two  steamers  of  the  Union  line  are 
to  be  fitted  with  Edison  lamjjs.  The  motors  in  these  instances  will  be 
Brotherhood  tlu'ee-cylinder  engines.  Lengthened  trials  are  being 
carried  out  with  these  engines  as  inotorsfor  Edison  machines. 

New  Secondary  Battery. — A  Belgian  contemporary  announces 
some  improvenients  on  the  Faare  battery  effected  by  Messrs.  Tamine,  a 
civil  engineer,  and  ArnoiJil,  cliief  engineei;  of  mines  at  Mons,  in  that 
country.  The  improvements  consist  in  forming  the  plate  of  mdtal  wire 
wound  in  a  spiral  form,  and  placed  in  sulphate  of  copper.  The  felt  of 
Faure  is  replaced  by  very  thin  discs  of  porous  earthenware. 

Electrii'  Lighting  in  London. — The  Bermondsey  Vestry  do  not 
seem  to  be  much  imjiresscd  with  the  recent  conference  of  the  local 
authorities  of  .South  London  on  the  subject  of  electric  lighting.  A 
member,  who  acted  as  the  Vestry's  delegate  at  the  conference,  described 
his  inpression  of  the  proceedings  as  "  a  jumble  of  figures  which  came  from 
a  man  interested  in  gas  shares."  The  .St.  Pancras  Vestry  will  apply  for  a 
provisional  order. 

Sw.is's  Lamps  in  .\  Factory'. — Messrs.  Guimiess,  Son  &  Company,  of 
Dublin,  have  had  the  looms  in  their  new  woollen  factory  lighted  up  with 
.Swan's  incandescent  lights,  the  current  being  supplied  by  a  Crompton- 
Burgin  maeliine.  The  result  has  been  so  satisfactory  that  this  firm  have 
entrusted  an  order  to  Mr.  J.  H.  Greenhill,  of  Belfast,  who  supplied  the 
above  plant,  for  the  introduction  of  Swan  lights  into  their  extensive 
offices  in  connection  with  the  breweries.  We  understand  Mr.  Greenhill 
has  obtained  the  concession  of  manufacturing  the  Crompton-Biirgin 
machines  in  Ireland,  being  the  first  dynamos  made  in  that  country. 

Wire  Fencing  in  Thunderstorms. — During  the  thunderstorm  of 
Wednesday  week  five  sheep  were  killed  on  the  farm  of  Cotland,  Tinwald 
Parish,  in  .Scotland.  In  one  field  there  was  a  wire  fence  for  a  distance  of 
300  yds.  The  current  had  travelled  along  this,  breaking  the  wooden 
Ijosts  at  various  distances,  and  at  the  end  of  the  fence  two  sheep  were 
struck  and  killed.  In  the  adjoining  field,  separated  from  the  other  by  a 
farm  road,  the  fence  was  a  stone  wall,  Tj'ith  a  single  wire  on  the  top. 
This  wire  was  broken,  and  touched  the  ground  about  40  yds.  from  the 
road.  A  number  of  sheep  were  crouching  near  the  broken  wire,  and 
three  of  them  were  killed. 

Danger  fro.m  Exposed  Electric  Light  Wire. — "  A.  I.  C.  E." 
writes  to  "  The  Times  "  of  13th  inst.  as  follows :  "  Your  paragraph  in 
'  The  Times  '  of  Nov.  9  is  not  an  instant  too  soon.  Doubtless  in  England 
also  we  shall  have  to  wait  for  legislation  until,  to  use  your  own  words, 
'  some  dreadful  accident  occurs  to  arouse  public  indignation.'  Mean- 
time, public  opinion,  if  freely  expressed,  may  do  something.  It  is  no 
secret  that  more  than  one  theatrical  manager  has  in  comtenplation,  or 
has  already  decided,  to  employ  the  electric  light  in  the  coming  Christmas 
pantomime  or  extravaganzas  as  a  personal  ornament  for  their  hob- 
goblins or  fairies.  This  can  only  be  done  by  means  of  some  form  of 
accumulator  carried  by,  or  attached  to,  the  individual,  and  whether  the 
star  light  is  to  form  an  ornament  for  the  head,  or  to  glisten  at  the  end  of  a 
wand,  the  constant  danger  is  patent.  There  is  no  need  to  be  an  elec- 
trician to  understand  this.  A  grave  responsibility  will  be  incurred  by 
those  managers  who  permit  it — a  still  graver  one  by  those  who  force  it 
on  their  employes.  The  life  of  even  a  super  at  20s.  a  week  ought  not  to  be 
placed  in  jeopardy  by  that  autocratic  production  of  our  time,  the 
theatrical  manager,  even  if  both  are  willing  to  run  the  risk." 

Fire  .Alarms  is  New  York. — Much  comment  has  been  caused  by 
the  fact  that  although  there  was  a  special  fire-alarm  signal-box  in  the 
Park  Theatre,  New  York,  which  was  recently  destroyed  by  fire,  no  alarm 
was  received  from  it  at  the  central  station,  and  much  valuable  time  was 
lost  until  an  alarm  was  given  from  somewhere  else,  more  than  a  block 
away.  *  '.cording  to  a  New  York  paper,  a  workman  ran  to  the  box  in  the 
theatre,  biu"  e  the  glass  ease,  and  endeavoured  to  give  the  alarm,  but  he 
was  probably  so  excited  that  he  failed  to  push  in  the  button  to  send  the 
alarm,  and  now  seeks  to  cast  the  blame  ypon  the  signal-box  of  the  Fire 
department.  The  same  authority  says  that  it  has  been  also  claimed  that 
the  difficulty  was  caused  by  the  underground  wires  being  out  of  order. 

Electric  Light  in  a  Stockport  Mill. — Messrs.  R.  M'Clure  &  Sons, 
of  Travis  Brook  Mill,  Stockport,  i)artially  lighted  their  weaving  shed  last 
winter  with  the  electric  light.  A  16-ljght  Bru.sh  machine,  with  16  lamps, 
each  of  2.0110  c.p.,  was  u.sed  for  the  purpo.se,  and  the  result  was  so  suc- 
cessful that  they  decided  to  complete  the  lighting  of  their  shed,  and  also 
to  extend  it  to  other  portions  of  their  mill.  For  this  purpose  they  have 
now  had  erected  a  40-light  Brush  dynamo  with  40  Brush  lamps,  31  of 
which  are  now  in  the  weaving  shed  and  the  remaining  nine  in  the  engine 
house  and  other  rooms.  The  whole  of  these  were  set  running  a  few  days 
since  and  burnt  satisfactorily.  The  installation  has  been  carried  out 
by  the  Hammond  Electric  Light  &  Power  Snpi)ly  Conijiany,  Liverpool, 
under  the  sui«"rintendence  of  Mr.  James  Shaw,  the  district  manager,  and 
Mr.  Rowley,  electrician  to  the  company  for  the  district. 

New  Cable  Ship. — We  announced  in  a  recent  note  that  the  Postmaster 
General  had  contracted  with  Messrs.  D.  ,T.  Diinlop  &  Company,  Port 
Glasgow,  to  build  for  the  service  of  the  Post  Office  an  iron  .screw  steamer, 
specially  constructed  for  the  laying  and  repairing  of  telegraijh  cables. 
Tlie  vessel  will  be  built  from  designs  by  Mr.  .Josei)h  H.  Ritchie,  Fenchurch- 
street,  E.C.  The  principal  particulars  of  the  vessel  are  :  I^ength  240  ft., 
breadth  33  ft.,  dejith  20  ft.  :  to  be  jiropelled  by  a  pair  of  engines  having 
cylinders  30  in.  and  58  in.  diameter,  with  a  length  of  stroke  48  in.  To 
meet  the  requirements  of  the  special  work  to  b?  i)erformed,  the  steamer 
will  be  fitted  with  three  circular  telegraph  cable  tanks  and  a  double 
bottom  for  water  ballast,  with  fittings  adjusted  to  trim  the  ship  as  tlie 
cable  is  paid  out.      -   — 
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Notes. 


Imperial  Wireless. 

The  appointment  by  the  Secretary  of  State  for  the  Colonies, 
as  Chairman  of  the  Imperial  Communications  Committee,  of 
a  Committee  to  consider  what  high  power  wireless  stations 
it  is  desirable  on  commercial  or  strategic  grounds  the  Empire 
should  ultimately  possesss,  and  to  prepare  estimates  of  the 
cost  of  such  stations,  to  examine  the  probable  amount  of  traffic 
which  they  are  likely  to  carry,  and  to  recommend  the  order 
in  which  such  stations  should  be  built,  is  an  important  move 
in  the  right  direction.  The  Committee  itself  seems  to  us  well 
constituted.  It  consists  of  the  Right  Hon.  Sir  Henry  Norman 
as  chairman,  with  Sir  John  Snell,  Rear- Admiral  F.  L.  Field, 
Prof.  J.  E.  Petavel,  Dr.  W.  H.  Eccles  and  Messrs.  F.  J. 
Brown,  James  Swinburne  and  L.  B.  Turner  as  members. 
The  secretary  is  Brigadier-Gen.  S.  H.  Wilson,  and  the  assistant 
secretary  Lieut. -Col.  C.  G.  Crawley.  It  will  be  seen,  there- 
fore, that  Post  Office,  naval  and  scientific  interests  are  directly 
represented,  while  the  army  will  be  able  to  put  its  views  forward 
through  the  secretariat.  The  only  criticism  which  we  have 
to  make  is  whether  Sir  John  Snell,  who,  as  is  well  known,  is 
chief  electricity  commissioner-designate,  will  have  sufficient 
time  to  spare  from  his  present  arduous  duties  to  devote  to 
the  largo  problems  of  power  supply  for  wireless  purposes  which 
must  be  considered  by  the  Committee. 


The  appointment  of  tliis  Committee  will,  we  hope,  mark 
the  end  of  a  depressing  period  of  storm  and  stress  in  wireless 
history.  The  idea  of  an  Imperial  wireless  chain  was  first  sug- 
gested in  1909,  and,  after  considerable  discussion,  the  Govern- 
ment entered  into  a  contract  with  the  Marconi  Company  for 
the  erection  of  18  stations  in  July,  1912.     Nothing  was  done 


however,  to  carry  out  the  terms  of  this  contract  by  the  Govern- 
ment, and  it  was  consequently  repudiated  by  the  company, 
though  subsequently  a  revised  contract  for  six  stations  was 
entered  into.  In  November,  1913,  Mr.  Samuel,  who  was  then 
Postmaster-General,  caused  great  surprise  by  announcing  that 
he  was  prepared  to  receive  tenders  for  the  second  three  high- 
power  wireless  stations  of  the  Imperial  chain.  No  company 
was,  however,  able  to  satisfy  him  as  to  the  efficiency  of  their 
system  ;  and  it  is  interesting  to  note  that  Sir  Henry  Nor.max 
was  then  a  severe  critic  of  the  Marconi  contract  and  an  advocate 
of  a  State-owned  Imperial  wireless  system.  Matters  were 
recently  carried  a  step  further  when  the  Marconi  Company 
sued  the  Post  Office  authorities  for  breach  of  contract,  claiming 
a  sum  of  seven  million  jsounds  in  damages.  The  case  was  fully 
reported  in  our  columns,  and  it  will  be  remembered  they  were 
awarded  £590,000  in  settlement  of  their  claim.  The  result 
has  been  that,  while  other  countries  have  been  building  stations. 
we  have  done  nothing,  if  we  except  two  relics  of  the  projiosed 
Imperial  chain  at  Oxford  and  at  Cairo.  The  present  means 
of  intercommunication  between  this  country  and  the  Colonies 
are  highly  unsatisfactory  from  every  point  of  view,  and  we  hope 
the  Committee  will  be  able  to  provide  a  sjieedy  solution  of 
existing  difficulties. 


Tramway  Problems. 

Electric  tramway  systems  throughout  the  country  arc  at 
present  under  a  cloud.  They  are  said  to  be  inefficient,  costly 
and  out  of  date,  and  in  many  towns  when  extensions  become 
necessary  the  adoption  of  motor  'buses  is  recommended  as  an 
alternative.  It  is,  of  course,  impossible  to  criticise  this  pro- 
cedure in  a  general  way,  because  each  town  presents  different 
problems  which  must  be  decided  on  their  merits,  and  of  these 
merits  the  tramways  manager  is  obviously  the  best  judge. 
But  that  is  no  reason  why  electric  tramways  as  a  whole  should 
be  subjected  to  a  sniping  attack  which  is  as  misinformed  as 
it  is  unfair.  The  proposal  of  the  London  County  Council 
greatly  to  extend  their  system  has  formed  exactly  the  excuse 
tramway  critics  needed.  Now,  undoubtedly,  tramways  have 
their  weak  points,  and  if  the  criticism  had  been  directed  to 
]3ointing  them  out  we  should  have  nothing  further  to  say  ;  but 
to  take  up  a  '"  scrap  the  lot  "  attitude,  when  not  so  long  ago 
they  were  calling  for  further  extensions,  is  a  little  inconsistent, 
if  not  unnatural  on  the  part  of  those  who  are  always  searching 
for  some  new  stunt.  If  the  London  traffic  problem  were  now 
being  considered  from  the  start,  it  is  very  much  to  be  doubted 
whether  tramways  would  be  laid  down  :  but  this  has  never 
been  possible.  When  they  were  laid  down  the  objections  to 
them  which  are  now  evident  did  not  exist,  and  the  promoters 
of  the  system  were  honestly  working  in  the  best  interests  of 
Londoners  generally.  At  the  moment  we  are  too  apt  only  to 
remember  that  tramways  have  their  limitations  ;  but,  at  the 
same  time,  the  London  County  Council  must  not  forget  that 
cogent  fact.  Their  latest  proposals  make  us  think  they  have 
done  so.  Traffic  in  London  becomes  more  and  more  dense, 
and  to  run  tramways  through  the  narrow  crowded  streets 
of  the  City  will,  therefore,  be  most  unwise,  so  that  we  hope 
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that  before  it  is  too  late  the  Loudon  County  C'ouiuil  will 
reconsider  the  matter,  and  not  allow  tlieir  pride  in  their  tram- 
ways system  to  lead  them  to  what  may  be  a  disastrous  fall. 
Anything  that  can  be  done  to  help  solve  the  present  London 
traflSc  problem  will  be  welcome,  but  the  London  C'ountv 
<'ouncil  has  not  in  this  instance  hit  on  the  right  solution. 


Licences  for  Wireless  Telegraphy. 

We  have  referred  frequently  in  these  columns  to  the  de- 
sirability of  allowing  the  amateur  to  work  experimentallv  at 
wireless  t€legraphy,  and  now  that  the  Postmaster-Gexeral 
has  issued  regulations  under  which  the  necessarv  licences  mav 
be  issued,  we  are  able  to  judge  in  what  light  the  official  mind 
regards  the  matter.  In  considering  the  question  it  may  be 
well  first  to  decide  who  is  an  amateur.  Generally,  by'  an 
Amateur  we  mean  a  person  who  has  studied  a  subject  in  a 
non-professional  manner,  simply  as  a  hobby.  Thus  we  speak 
■of  an  '•  amateur  electrician,'"  by  which  is  meant  a  person  who 
has  not  followed  a  recognised  course  of  study,  and  who  has 
merely  picked  up  certain  haphazard  knowledge.  In  the 
present  connection,  however,  the  "  amateur  "  means  much 
jnore  than  this,  for  the  term  includes  not  merely  the  schoolboy. 
who  knows  nothing  of  the  physics  underlying  the  subject, 
and  who  merely  wishes  to  catch  messages  from  the  ether,  but 
it  includes  equally  the  college  professor  and  trained  phy- 
sicist who  is  anxious  to  carry  out  serious  investigations.  The 
term  ''  amateur  "  here  means  that  the  person  to  whom  it  is 
applied  is  not  engaged  professionally  in  the  subject,  and 
thus  such  amateurs  may  be  classed  as  technical,  on  the  one 
hand,  and  non-technical,  on  the  other.  So  far  as  the  non- 
technical amateur  is  concerned  we  have  always  felt  that  he 
should  be  encouraged  so  long  as  he  is  not  permitted  to  be  a 
trouble  to  other  people,  for  his  activities  serve  to  increase 
public  interest  in  scientific  matters.  If  difficulties  are  placed 
in  the  path  of  this  class  of  amateur  he  will  probably  satisfy 
his  desires  without  any  official  sanction.  He  is  generally 
harmless,  and  the  person  who  wishes  to  do  harm  is  certain 
to  carry  through  his  designs  notwithstanding  all  Govern- 
ment regulations  to  the  contrary.  Thus,  it  is  better  to  make 
the  path  of  the  non-technical  amateur  easy  and  to  charge  but 
a  small  fee,  even  less  than  the  lOs.  now  prescribed. 


There  is,  however,  a  complication  as  compared  witli  pre- 
war days,  for  the  thermionic  valve  has  now  completely  altered 
the  state  of  affairs.  The  wireless  amateurs  must  henceforth  be 
divided  into  those  who  work  merely  with  the  old  style  detector 
and  tho.se  who  are  sufficiently  ambitious  to  handle  valves. 
The  difficulty  is  that  the  thermionic  valve  is  such  an  extremely 
-sensitive  device  that  somewhat  severe  restrictions  must  he 
enforced  to  render  the  '•  valve  amateur  "  innocuous.  It  would 
matter  but  little  if  the  valve  could  be  used  only  for  reception. 
but  the  fact  that  it  can  be  readily  arranged  to  generate  oscilla- 
tions for  transmission  makes  the  position  much  more  difficult. 
Thus  it  is  that  the  Po.stmakter-Gexeral  proposes  to  restrict 
aerials  to  100  ft.  of  single  wire,  or  70  ft.  of  double  wire.  Having 
rightly  reached  this  position,  however,  we  think  that  more 
difficulties  than  are  really  necessary  are  placed  in  the  path  of  the 
amateur  who  merely  seeks  permission  to  receive.  Why  should 
a  description  of  the  propo.sed  apparatus  and  a  diagram  of  the 
circuits  (if  thermionic  valves  are  to  be  used)  be  required  ?  Is 
the  style  of  the  installation  never  to  be  varied  when  once  it  has 
been  established  ?  Also,  why  should  it  he  necessary  to  give 
the  name  of  the  firm  from  whom  it  is  proposed  to  purchase 
apparatus  ?  Suppose  an  amateur  makes  his  own.  must  he 
receive  a  permit  for  this  purpose  also  ?  In  the  case  of  licences 
for  transmission,  we  quite  agree  that  much  greater  stringency 


is  necessary.  But  even  here,  the  main  need  is  that  the  amateur 
(doubtless  of  the  technical  class)  should  be  a  responsible  indi- 
vidual with  a  knowledge  of  the  regulations  of  the  International 
Convention.  It  is  not  really  so  essential  for  him  to  satisfy  the 
Postmaster-General  that  he  has  "  in  view  some  definite 
object  of  scientific  value,  or  general  jniblic  utility,  or  that  he 
should  be  "  certified  as  a  competent  investigator"  for  scien- 
tific research.  It  is  not  every  technical  amateur  who  will 
decide  just  what  investigation  he  will  make  before  he  has  the 
apparatus  available.  Nor  does  it  seem  really  essential  that  he 
should  possess  "  an  operating  speed  of  at  least  12  words 
(Morse)  a  minute,  sending  and  receiving."'  In  other  words,  wf 
feel  that  the  regulations  are  really  too  official,  and  that  they 
will  cause  nuite  a  deal  of  unnecessary  trouble. 


The  Electrical  Education  of  the  Public. 

Maxy  years  ago  some  of  the  more  enterprising  supply  under- 
takings established  showrooms  in  more  or  less  suitable 
positions  within  their  areas,  with  a  view  to  bringing  to  the 
public  notice  the  benefits  of  employing  electrical  apparatus. 
The  establishment  of  these  showrooms  was  admittedly  an 
experiment,  and  the  results  obtained  varied  greatly.  In  some 
cases  a  distinct  success  was  gained,  while  in  as  many  others 
failure  had  to  be  recorded,  we  think  owing  to  ignorance  of  what 
exactly  was  needed.  We  remember  in  our  younger  days  paying 
anonymous  visits  to  a  number  of  these  places,  representing 
ourselves  to  be  a  non-technical  seeker  for  information,  and 
subsequently  giving  a  more  or  less  facetious  account  of  our 
experiences  in  the  columns  of  this  journal.  In  short,  the 
result  of  these  visits  was  disappointing  considering  how  the 
question  was  agitating  supjily  engineers  at  the  time  ;  but  we 
thought  that  with  the  passage  of  years  matters  would  have 
changed.  We,  therefore,  regret  to  learn  that  Mr.  J.  W. 
Beauchamp  is  still  of  opinion  there  is  considerable  room  for 
improvement  in  this  direction  ;  and  an  inquiry  into  the  reason 
for  this  should  not  be  unprofitable.  The  vital  point  about  the 
sale  of  electrical  apparatus  seems  to  be  that  there  is  too  much 
mystery  about  it.  That  was  our  own  experience.  Showroom 
attendants  must  realise  that  the  public  do  not  want  to  hear 
about  watts  and  amperes,  but  to  be  told  exactly  what  the  cost 
of  employing  electrical  equipment  will  be,  and  exactly  w  hy  that 
particular  equipment  is  best  for  a  particular  purpose.  Mr. 
Beai"('Iiamp's  suggestion  that  all  those  engaged  in  electricity 
supi)ly  undertakings  should  be  appointed  unofficial  canvassers 
for  the  development  of  the  use  of  electricity  by  providing  them 
with  electrical  apparatus  in  their  homes,  and  arranging  with 
them  to  report  on  the  cost  and  other  results  of  its  employment, 
is  one  that  we  should  like  to  see  widely  adopted.  At  the 
|)resent  time  too  many  of  those  engaged  in  electricity  supply 
work  are  inclined  to  praise  the  apparatus  which  they  are  sup- 
posed to  be  selling  with  a  faintness  which  is  almost  condemna- 
tion. That  sort  of  thing  will  never  bring  about  the  develop- 
ment we  desire  to  see.  and  it  would,  therefore,  seem  that  our 
first  .step  along  the  road  to  an  all-electric  house  is  to  educate 
those  whose  business  it  is  to  educate  the  general  public.  A 
man  who  does  not  believe  in  what  he  is  talking  about  is  best 
engaged  in  some  other  sphere  of  activity  than  electrical 
engineering. 


Linking-up  in  Lancashire.— At  a  time  when' the' Electricity 
(Supply)  Bill  is  an  important  topic  it  is  interesting  to  note 
that  on  Saturday  last,  the  following  interconnected  systems 
in  Lancashire  were  all  working  in  parallel  :  Manchester 
Corporation,  Salford  Corporation,  Lancashire  Electric  Power 
Company,  South  Jiancashire  Electric  Power  Company  and 
Wigan  Corporation. 
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"Engineering." — From  and  including  the  issue  of  Jan.  2, 
1920.  the  price  of  "  Engineering  "  will  be  advanced  from 
9d.  to  Is.  per  copy  owing  to  the  increase  in  the  cost  of  paper, 
engravings  and  printing  charges  generally. 

Royal  Institution. — The"  94th  Course  of  Juvenile  Lectures, 
founded  by  Faraday  at  the  Royal  Institution,  will  be  delivered 
this  Christmas  by  Prof.  W.  H.  Bragg  on  "The  World  of 
Sound.'"  The  lectures  will  be  given  on  the  following  days  at 
.J  ]i.m.  :  Dec.  30th,  Jan.  1st,  Jan.  .3rd,  Jan.  Gth,  Jan.  8th  and 
•Ian.  loth. 

Junior  Institution  of  Engineers.  The  L^ouncil  has  received  a 
petition  from  Assam,  signed  by  a  number  of  engineers,  to 
sanction  the  formation  of  a  local  section  of  the  Institution  in 
that  district.  This  is  the  second  Colonial  section  of  the 
Junior  Institution  of  Engineers  to  be  established  within  a 
rear,  and  indicates  that  the  reputation  of  this  Society  is 
1  niitinually  on  the  increase. 

Ex-British  Westinghouse  Association. — The  second  Annual 
Re-Union  dinner  of  this  Association  will  take  place  in  the 
Holborn  Restaurant  on  Friday,  Jan.  23,  at  7  p.m.  Invitations 
to  members  are  shortly  being  issued.  Enquiries  should  be 
addressed  to  : — The  Hon.  Secretary,  Mr.  L.  S.  Richardson, 
14,  Svdney-road,  Richmond,  Surrey. 

Testimonial  to  Sir  Oliver  Lodge.  A  representative 
committee  has  been  formed  for  the  j)urpose  of  making  a  pre- 
sentation to  Sir  Oliver  and  Lady  Lodge,  to  mark  appreciation 
of  the  services  of  the  former  on  relinquishing  the  post  of 
Principal  of  the  Birmingham  University.  The  Chairman 
of  the  Committee  is  Sir  Gilbert  Barling,  Bart.,  and  the  hon. 
treasurer  is  Mr.  H.  C.  Field,  to  whom  contributions  should  be 
sent,    at   the    University,    Edmund-street,    Birmingham. 

Radio  Telephony  Stations. — In  a  notice  to  airmen  the 
Air  Ministry  states  that  the  radio-telephony  stations  at  the 
aerodromes  at  Hounslow  and  Lympne  are  now  working  on 
900  metre  wave  length.  The  registration  marks  of  aircraft 
should  be  used  as  the  call  signs  in  making  or  receiving  signals 
])y  wireless  telegraphy  or  other  methods  of  communication, 
except  when  opening  up  communications  by  means  of 
vi.sual  signals,  when  the  usual  methods  will  be  employed. 

The  Institution  of  Electrical  Engineers.— Liverpool  Sub- 
Venlre. — At  a  recent  meeting  w^hich  was  largely  attended 
by  members  of  the  Institution  of  Electrical  Engineers  in  the 
Liverpool  district,  it  was  agreed  to  form  a  local  sub-centre  of 
the  Institution  in  Liverpool.  The  officers  for  the  ensuing 
session  will  be  as  follows  : — Chairman,  Professor  E.  W.  Mar- 
chant  ;  vice-Chairman,  Mr.  H.  Dickinson ;  secretary,  Mr.  C. 
Waygood  (electrical  engineering  department.  University), 
horn  whom  all  information  relating  to  the  local  centre  can  be 
obtained.  A  committee  of  12  members  was  appointed  to 
arrange  for  the  meetings  of  the  section. 

Overhead  Suspension  Fittings.— The  "  Electrical  World  " 
describes  a  form  of  overhead  lighting  fitting  which  seems  to 
present  some  advantages  for  industrial  lighting.  The  lighting 
fitting  terminates  in  a  short  length  of  iron  tube,  with  a  metal 
loop  at  the  end,  which  fits  over  a  hook  let  into  the  ceiling. 
A  short  length  of  flexible  wire  connecting  with  the  lamp 
losses  through  this  iron  tube  to  a  plug  socket  on  the  ceiling, 
such  outlets  being  arranged  symmetrically.  The  advantages 
of  the  method  is  that  it  allows  a  short  displacement  of  lighting 
units  from  their  normal  positions,  so  as  to  meet  the  needs  of 
individual  operators,  and  also  provides  for  some  flexibility  in 
the  event  of  the  positions  of  desks,  machines,  &c.,  being 
altered.  It  is  quite  an  easy  process  to  displace  the  hook 
friim  which  units  are  suspended. 

Detection  of  Invisible  Objects  by  Heat  Radiation.— 
A  recent  issue  of  the  "  Physical  Review  ''  contains  a  summary 
of  a  Paper  read  by  Mr.  S.  O.  Hofman  at  the  Washington 
meeting  of  the  American  Physical  Society  on  the  above  sub- 
ject, in  trench  warfare  on  the  Western  Front  operations  took 
place  nuiinly  in  the  night  time,  as  any  movement  during  the 
day  quickly  attracted  hostile  fire.  An  attempt  was  therefore 
made  to  detect  men  moving  in  No  Man's  Land  by  recording 


the  heat  radiated  from  their  bodies.  The  receiver  for  this 
purpose  was  a  thermopile  at  the  focus  of  a  14-in.  parabolic 
mirror,  and  connected  to  a  D'Arsonval  galvanometer.  It 
w-as  found  that  with  this  sensitive  apparatus  the  presence  of  a 
man  could  be  detected  at  a  di.stance  of  600  ft.,  and  the  device 
appears  to  have  proved  very  useful  in  detecting  hostile  raiding 
parties  creeping  towards  the  trenches  by  night.  It  is  ako 
suggested  that  the  method  might  be  made  the  basis  of  a 
short-range  form  of  secret  .signalling. 

Coal    Supply    to    Electricity    Works. — A    deputation  of 

representatives  of  the  Institution  of  Electrical  Engineers,  the 
I.M.E.A..  the  London  Electrical  Supply  Companies,  the  Pro- 
vincial Electricity  Supply  Committee,  the  Association  of 
Municipal  Electrical  Engineers  of  Greater  London  and  the 
Diesel  Engine  Users'  Association  recently  waited  upon  the 
Coal  Mines  Department  in  order  to  make  representations  upon 
(«)  the  quality  of  coal  .supplied  to  power  stations,  (b)  the 
increase  of  price  per  ton  at  the  pit  mouth,  (c)  the  consequent 
increase  in  the  cost  of  electricity  and  the  necessity  for  iif- 
creasing  the  maximum  prices  to  the  public,  and  the  restrictions 
on  the  sale  of  current.  The  views  submitted  by  the  deputation 
were  favourably  received  by  Mr.  Lee  on  behalf  of  the  depart- 
ment, and  the  deputation  were  satisfied  that  a  substantial 
improvement  in  the  position  would  be  effected. 

Standard  System  of  Limit  Gauging. — The  British  En- 
gineering Standards  Association  has  had  under  consideration 
for  some  time  past  the  question  of  a  standard  system  of  limit 
gauging  for  plain  cylindrical  work  apphcable  to  engineering 
generally.  The  Sub-Committee  on  limit  gauges,  recently  re- 
organised as  a  result  of  a  trade  conference  held  in  April  last, 
has  decided  to  recommend  the  adojition  of  the  hole  basis, 
and  is  hoping  to  settle  shortly  the  important  question  of  the 
disposition  of  the  tolerances  with  regard  to  the"  nominal 
dimension.  Two  methods  have  been  projjosed  :  (1)  That  the 
mean  dimension  of  the  hole  should  be. its  nominal  size,  the 
tolerance  being  both  positive  and  negative  ;  (2)  that  the 
minimum  dimension  of  the  hole  should  be  the  nominal  size, 
the  whole  tolerance  being  positive.  From  inquiries  addressed 
to  a  number  of  engineering  firms  it  appears  that  opinion  is 
divided  as  to  which  method  should  be  adopted.  It  is  hoped,^ 
however,  that  the  question  may  be  finally  discussed  in  a  few- 
weeks  by  a  sub-committee,  and  any  firm  desirous  of  obtaining 
further  information,  or  of  giving  its  views,  is  invited  to  com- 
municate at  once  with  the  Secretary  of  the  British  Engineering 
Standards  Association,  28,  Victoria-street.  Westminster,  S.W.I. 

Society  des  Ingenieurs  Civils  ds  France.— The  inaugural 

meeting  of  the  British  Section  of  this  Society  was  held  in  the 
rooms  of  the  Royal  Society  of  Arts  on  Monday,  Nov.  24, 
Mr.  C.  H.  WoRDiNGHAM.  Honorary  President  of  the  new 
section,  being  in  the  chair. 

In  oiK'ning  the  uucting  llr.  WoRDixon.iM  said  that  organisations  had 
abready  bpon  created  to  strengthen  the  Entente  Cordiale  betwwn  Great 
Britain  and  France  in  the  worlds  of  art.  of  commerce,  of  education  and 
of  politics.  This  section  had  been  formed  to  show  tliat  engineers  did 
not  wish  to  lag  behind.  In  giving  a  short  historical  account  of  the 
.Society,  he  mentioned  tliat  it  was  formed  in  1848,  and  admitted  to 
membership  all  engineei-s  except  military  engineers.  In  its  early  days 
it  received  a  good  deal  of  opposition  from  Xapoleon  III.,  who  started  a 
close  system  o^  State  engineers  ;  but  in  spite  of  this  the  Society  tlourished. 
and  liad  to  a  certain  extent  rt-taliated  by  excluding  St.jite  enginwrs  from 
its  membership.  It  was  intetvsting  to  note  that  the  first  rajH-r  read 
before  the  Society  was  one  on  the  Conway  Bridge.  In  ISIil,  when  it  was 
iveogniscd  as  a  Society  of  i)ublic  utility,  its  membership  was  oOO.  This 
figure  had  increased  to  4,500  in  1914. 

Mr.  T.  J.  Gl'ERrTTE,  who  has  been  elected  President  of  the  section, 
then  delivered  liis  presidential  address.  He  described  the  policy  of  the 
section,  wliich  aims  at  the  forming  of  a  link  between  British  and  Fivnch 
engineering  societies  by  drawing  them  into  close  contact  with  each  other, 
and  keeping  them  informed  of  imiiortant  fortlicoming  Pajiers  or  meetings 
in  either  country.  It  aims  also  at  pn>nioting  |vi^onal  and  friendly 
intercourse  l)etween  French  and  British  engineers,  and  in  inducing 
British  engineers  to  take  an  active  interest  in  the  work  of  the  French 
soci.'ties  and  French  engineers  who  seek  aihnission  into  British  institu- 
tions or  societies.  A  scheme  is  being  -set  up  for  t  he  exchange  of  engineering 
students  and  young  engineers  between  I  he  two  countries,  and  to  secure 
a  recognition  in  one  country  of  the  \niivei-sity  degree  or  diplomas  con- 
ferred in  the  other.  Pajx-rs  dealing  with  engineering  ((uestions  which 
affect  Franco-British  relations  will  Iv  read  at  the  meetings,  of  which  six 
liave  already  been  arranged  for  the  lOHl-l'JiO  session. 
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Women  in  Engineering  Trades.— An  interesting  report, 
covering  information  received  from  1,422  firms,  and  giving 
vahiable  statistics  in  regard  to  the  eniploj-ment  of  women  in 
engineering  and  other  trades,  has  been  issued  by  the  Women  s 
Industrial  League.  The  object  of  the  I^cague,  wliich  was  founded 
under  the  presidency  of  Lady  Rhondda  wlien  hostilities 
ceased,  is  "  To  secure  equality  of  treatment  and  opportunity 
for  employment  of  women."  From  .Scliedule  L  of  the  report 
We  learn  that  79.itOO  women  were  employed  at  the  end  of  ilay 
1919,  compared  with  245,000  during  the  war,  and  letters 
received  from  the  firms  concerned  show  that  they  were  liighly 
Siitisfied  with  the  work  of  women,  and  are  willing  to  retain 
or  reinstate  them  if  allowed  to  do  su.  The  report  shows  that 
the  work  of  tiie  women  was  satisfactory.  A  third  of  the  firuis 
who  employed  women  for  the  first  time  during  the  war  have 
been  able  to  retain  them  on  some  processes,  and  a  further 
third  would  be  willing  to  keep  them  on  but  for  the  opposition 
to  such  a  policy.  Of  the  firms  who  liad  employed  women 
in  pre-war  days,  G7  propose  to  increase  their  number  in  view 
of  the  greater  experience  of  women's  work  that  they  have 
gained.  Tiie  report  also  gives  details  of  new  industries  open 
to  women  since  the  war,  notably  aircraft  manufacture,  in 
which  they  have  obtained  a  high  standard  of  efficiency  on 
manv  processes  The  Women's  Industrial  League,  whose 
offices  are  at  1,  Central-buildings,  Westminster,  S.W.I,  is 
asking  for  "  equality  of  treatment,"  which  can,  it  is  claimed, 
be  the  only  successful  solution  of  the  problem,  on  economic 
grounds  as  well  as  those  of  justice. 

Applied  Science,  Now  and  a  Century  Ago.  In  his 
address  before  the  Royal  Society  of  Arts  Sir  Henry  Trueman 
Wood  drew  an  interesting  parallel  between  the  industrial 
conditions  prevai'ling  at  the  termination  of  the  Napoleonic 
wars  and  'those  facing  us  to-day.  In  many  respects  these 
problems  are  similar,  though  naturally  accentuated  by  the 
unprecedented  scale  on  which  this  last  war  has  been  con- 
ducted. It  is  interesting  to  observe  that  the  foundation 
of  the  Royal  Society  of  Arts  was  almost  contemporaneous 
with  the  beginning  of  the  Seven  Years'  War  (1763),  and  the 
recovery  of  trade  following  that  period  has  encouraging 
lessons  for  us  to-day.  In  the  same  way,  after  the  Napoleonic 
war  recuperation  was  remarkably  rapid,  though  the  force  of 
the  "  industrial  revolution  "  seems  to  have  gradually  spent 
itself,  and  the  country  did  not  occupy  the  same  position  of 
pre-eminence  in  the  latter  part  of  last  century.  Several 
interesting  parallels  with  the  situation  a  century  ago  were 
drawn  by  Sir  Henry.  The  present  year  has  seen  the  crossing 
of  the  Atlantic  by  air  ;  in  1819  it  was  first  crossed  by  a  steamer, 
the  ■'  Susannah,"  though  apparently  14  years  elapsed  before 
another  attempt  was  made.  The  present  year  may  also  be 
regarded  as  a  telegraphic  centenary,  for  it  was  in  1819  that 
Oersted  discovered  that  a  compass  needle  was  affected  by  a 
neighbouring  current,  while  in  1816  Ronalds  had  succeeded 
in  transmitting  signals  and  messages  for  a  distance  of  8  miles 
by  a  method  based  on  the  use  of  frictional  electricity.  Indu.s- 
trial  chemistry,  broadly  speaking,  also  made  its  debut  about 
KX)  years  ago.  There  caii  be  no  question  that  it  was  in  Great 
Britain  that  the  application  of  .science  on  a  large  scale  to 
industry  was  first  initiated.  In  the  coming  years  it  may  play 
an  equally  important  role  ;  great  as  are  our  present  difficulties 
we  have  one  weapon  wliich  is  vastly  more  powerful  than  a 
centurv  agf) — the  acciuiiulated  scientific  knowledge  and  the 
recognition  of  its  value  in  industrial  enterprise — and  this  may 
greatly  hasten  the  period  of  recovery  from  the  ravages  of  war. 


Obituary. 

Tlie  deatli  ik  announced  of  -Mr.  '!'.  .\itTncK  Evans,  electrician,  of 
Swansea.  I>i'cea.'ic<l,  who  wax  4.")  ycar-i,  had  taken  an  active  interest 
in  local  affairs. 

The  death  has  taken  place  at  Littlebor.iugh  of  Mr.  Thojus  Homphbeys, 
elcitrical  engineer  to  Mes-sn.  K')thei-(,'ill  Sc  Harviy.  Ltil.  Deceased  was 
ah  lilt  54  years  of  age.  and  Ijcforc  the-  Corpora ti.m  established  its  elcc- 
trlrity  undertaking  he  put  in  the  first  electric  light  instillations  in  Roch- 
dale "at  the  Market  Company's  iireniises  and  at  .Messrs.  .John  Bright  & 
Bros.'  mill.  Later  he  became  manager  of  the  Rochdale  Electric  Com- 
pany, a  position  he  held  for  ab-iut  20  years,  leaving  .shortly  before  the 
war  to  take  up  duty  as  electrical  engineer  to  Messrs.  FothergiU&  Harvey. 


Personal. 

The  degree  of  D.Sc.  luus  been  conferred  bv  the  University  of  Leeds 
upon  Admiral  Sir  Henrv  B.  Jackson,  G.C.B.,  K.C.V.O.,  F.R.S.,  and  Prof. 
W.  H.  Bragg.  C.B.E.,  M.A.,  D.Sc,  F.R.S.  _ 

The  Senate  of  the  University  of  London  have  appointed  Sir  Cooper 
Perry  to  the  post  of  prinei])al  officer,  which  has  been  in  abeyance  since 
Sir  Henry  Miers'  resignation  in  1915. 

Mr.  R.  E.  Entheven,  C.I.E.,  has  concluded  his  work  under  the  Board 
of  Trade  as  Controller  of  Import  Restrictions,  and  he  has  returned  to  the 
India  Office. 

The  Admiralty  have  received,  with  great  regret,  the  resignation  of 
Prof.  J.  ('.  Mcl><'nnau.  O.B.E.,  F.R.S.,  whose  services  had  been  lent  to 
the  Admiralty  by  the  University  of  Toronto  since  1917,  and  who,  since 
January  last,  has  been  acting  as  scientific  adviser  to  the  Bjard.  Prof. 
McLennan,  who  has  recently  found  it  necessary  to  return  finally  to  his 
duties  as  ])rufessor  of  physics  and  director  of  the  physical  laboratory  in 
the  University  of  Toronto,  has  rendered  most  important  seri'ices  to  the 
Admiralty,  particularly  in  connection  with  the  development  of  helium  gas. 


Arrangements  for  the  Week. 

FRIDAY,  Nov.  28tli  (to-day). 

Physical  Society. 
■5  p.m.     At   the    Imperial   College   of   Sci-nce,   South    Kensington. 
London,   S.W.     Discussion  on    "  Lubrication,"   to   be  opened 
by  Dr.  T.  E.  Stanton,  F.R.S. 
Xorth-East  Coast  Institution  of  Engineers  and  Shipbitilders. 
6.1-5  p.m.     At   the    Literary  and  Philosophical   Society,  Westgate- 
road,  Newcastle-on-Tyne.     Paper  on   "A  Test  of  Watertight 
Bulkheads  for  Ship  Sub-Division,"  by  Jlr.  A.  Hogg. 
Stoke-on-Trent  Association  or  Engineers. 
7  p.m.     At  the  Council  Chamber,  Town  Hall,  Hanley,  Stoke-on- 
Trent.     Lecture  on  "  Notes  on  Theory  and  Practice  of  Lubri- 
cation," by  Mr.  J.  P.  Haraer. 

MONDAY.  Dec.  1st. 

Institution   of  Electrical  Engineers — Western  Centre. 
;  It. III.     At   the    Merchant   Venturers'    Technical   College,    Bristol. 
Address  by  Mr.  W.  A.  Charaen. 

RoY'.AL  Society  of  Arts. 
S  p.m.     At  John-street.  Adelphi,  London,  W.C.     Cantor  I^'cture  on 
"  S.vnthetic  Drugs,"  by  Dr.  J.  T.  Hewitt,  F.R.S.    (Lecture  I.) 

TUESDAY,  Dec.  2nd. 

Indcstri.al  League  and  Council. 
'2.30  p.m.     In  the  Council  Chamber,  Guildhall,  London,  E.C.     Lec- 
ture on   "Government  Control  and  Industry,"  by  the  Right 
Hon.  Lord  Emmott,  G.C.M.G. 
7. SO  p.m.     At  the  Y.M.C.A.,  Tottenham  Court-road,  London,  W.C. 
Lecture    on    "  Co-operative    Production,"    by    Mr.    T.    Owen 
Jaeobsen,  J.P. 
Institution  of  Electrical  Engineer.s — North-Western  Centre. 
7  p.m.     At  the  Engineere'  Club,  Manchester.     Informal  Discussion 
on  the  Present  Position  of  Electric  Power  Supply. 
RijNTOEN  Society. 
f>. 1-5 p.m.     Xt  the  Medical  Society  of  London,  11,  Chandos-.street. 
('a\(ii(lisli.si|uaiv.    London,  "W.     Pajier  on    "The   Action   of 
ItmIikIiuii   (c.ils,"  by  Dr.   E.  Taylor  Jones.     Description  and 
D.ni.iii'-tr.iti.iri  of  New  High-speed  Interrupter  for  Induction 
C.ils.  by  Mnjor(Vm])cr.  R.A.M.C. 

WEDNESDAY,  Dec.  3rd. 

lNDnsTRi.\L  League  and  Council. 
■5..30  p.m.     At  the  Institute  of  JournaUsts,  Tudor-street,  London, 
E.C.     Open  Discussion  on  "  Sci  ntific  Management." 
Institution  of  Electrical  Engineers — South  Midland  Centre. 
7  p.m.     At  the  University,  Edmund-street,  Birmingham.      Lecture 
on  "  Dielectrics,"  by  Mr.  G.  L.  Addenbrooke. 
Society  of  Technical  Engineers— Newcastle  Branch. 
7.30  p.m.     At   the  County  Hotel,  Newcastle.     Discussion   on   tlie 
Third  Party  Policy.  " 

Liverpool  Engineering  Society. 
S  p.m.     At  the  Royal  Institution,  Colquitt-streot,  Liverpool.    Paper 
on    ".Marine    Propelling    Shafting.    B.Mrin<?s    ami    Supports.' 
by  Mr.  J.  Watson,  M.I.N.A. 
FRIDAY,  Dec.  Sth. 

Institution  of  Elbctkical  Engineers — Students  Suction.  ' 
7 p.m.     At  the  City  and  Guilds  Technical  College,  Leonard-street. 
Finsbury,  London.  E.G.     Pai)er  on  "Thermionic  Magnifiers." 
by  Mr.  H.  xM.  Bariow. 

Junior  Institution  ok  Engineers. 
7. .30  p.m.     At  39,  Victoria -street,  London,  S.W.     Paper  on  "Sonu- 
Notes  on    Extra   High    Tension    Switchgear,"   by    -Mr.   E.    F. 
Hcthcrington. 

Technical  Inspection  Association. 
7.. 30 p.m.     At  the  Society  of  Arts,  .lohn-street.  Adelphi.  London. 
W.C.     Paper  on   "  Inspection  and  Testing  of  Materials,"   by 
Mes-srs.  R.  D.  Summerlielil  and  H.  J,  Davey. 
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Mr.  J.  A.  Robertson  on  the  Electricity  (Snpply)  Bill.' 


The  part  played  by  the  electrical  industry  in  the  war  is  being 
rccordcfl  otticially  by  the  Ministry  of  Munitions,  an<l'  the  first  portion 
of  the  published  returns  dealing  with  power  supply  during  the  war 
reveals  some  striking  results.  When  called  on  to  provide  an  ade- 
i|iiate  supply  of  power  for  the  manufacture  of  munitions,  power 
stations  were  labouring  under  serious  disadvantages  in  1915,  as 
power  stations  were  depleted.  When  later  on  the  country  became 
organised  for  war  munitions,  large  and  urgent  demands  lor  power 
were  made.  Existing  plant  had  to  be  run  to  its  full  capacity,  new- 
plant  had  to  be  hurriedly  installed,  and  risks  taken  which  would  not 
have  been  justified  under  any  other  than  war  conditions.  .Power 
stations  were  able  nevertheless  to  meet  all  demands  made  by  the 
Ministry,  and  thereby  to  assist  in  the  manufacture  of  munitions, 
which  could  not  have  been  turned  out  had  a  public  supply  of  power 
not  been  available.  One  result  o^  the  increased  electrical  activity 
during  the  war  was  to  stimulate  its  employment  for  ordinary  indus- 
trial purposes,  and  to  place  electricity  beyond  all  doubt  as  the  most 
efficient  and  reliable  cheapest  form  of  power  for  all  industrial  and 
manufacturing  purposes.  Between  August,  1914,  and  November, 
1918,  the  supply  of  electricity  from  public  generating  stations  was 
(Uuibled,  and  the  plant  installed,  or  put  on  order  during  the  war,  was 
greater  in  capacity  than  all  the  plant  in  uge  in  August,  1914.  Most 
of  this  plant  was  supplied  on  the  "  rationed  "  principle,  and  it  must 
be  said  that  on  tlie  whole  the  Ministry  of  Munitions,  who  had  the 
responsibility  for  issuing  permits  to  enable  plant  to  be  purchased, 
carried  out  their  duties  with  fairness  and  discretion. 

It  was  not  surprising  that  the  increased  use  of  electricity  called 
attention  to  the  possibility  of  cheap  power  production,  and  the  ques- 
tion of  centralisation  under  joint  control  became  a  problem  of  vital 
national  importance.  The  difficulties  in  carrying  out  any  scheme  of 
unification  were  jwlitical  rather  than  commercial  or  technical.  The 
Board  of  Trade,  since  1883,  had  granted  provisional  orders  to  com- 
jianies  and  local  authorities  on  the  assumption  that  the  local  autho- 
rity area  already  delimited  for  administrative  purposes  was  also  a 
suitable  area  for  the  supply  of  electricity.  The  Electric  Lighting  Act 
of  1883  undoubtedly  favoured  municipal  control,  and  placed  restric- 
tions on  private  enterprise  which  at  that  stage  tended  to  retard 
progre.ss.  Something  may,  however,  be  said  for  the  Board  of  Trade. 
Public  utilities  such  as  water,  gas  and  tramways  had  in  previous 
years  been  entrusted  to  private  companies,  and  the  results  were  not 
encouraging.  The  Board  apparently  determined  that  this  new 
])ublic  utility  then  used  for  lighting  purposes  only,  and  likely  to  be  a 
strong  competitor  of  the  gas  industry,  should  be  placed  under  pulilic 
control. 

The  Electric  Lighting  Act  of  1888  was  rather  more  favourable  to 
])rivate  enterprise,  but  the  power  companies  who  obtained  s\ipply 
rights  in  perpetuity  over  large  areas  between  1898  and  l!i((2  had  not. 
up  to  1914,  made  much  progi'ess  in  the  direction  of  cheap  jK)\ver 
production,  and  the  fact  remains  that  it  required  the  strain  of  this 
great  war  to  bring  the  importance  of  cheaj)  clec-tricity  supply  into  the 
region  of  national  politics. 

The  first  actual  step  in  this  direction  was  taken  by  the  reading  of 
Mr.  Williams'  Paper  before  the  Institution  in  the  early  part  of  19i6.t 
This  Pajier  put  forward  bold  comprehensive  pro|)osals  for  national 
electricity  supply  under  a  board  of  commissioners  in  Loudon.  The 
scheme  included  the  erection  of  super-stations,  transmission  lines  and 
supplies  in  bulk  to  local  authorities  over  districts  to  be  set  up  by  the 
commissioners.  At  a  discussion  on  the  Pa|x>r  in  Manchester  in 
April,  1916,J  I  stated  that  Mr.  Williams'  proposals  were  impractic- 
able under  the  conditions  at  that  time,  when  the  problem  was  really 
one  of  immediate  and  abundant  supplies  of  power  for  all  purj»ses. 
As  an  alternative  1  suggested  the  linking-up  of  existing  stations  as  a 
means  of  increasing  the  output  from  the  present  plant,  and  affording 
reliability  of  supply.  As  an  outcome  of  the  discussion  a  committee 
of  engineers  was  appointed  about  two  weeks  later  to  report  on  a 
linking-up  Scheme  for  Lancashire  and  Cheshire.  The  majority  of  the 
committee  felt  that  the  report  to  be  of  any  value,  must  put  forward  a 
full  scheme  which  would  provide  not  only  for  linking-up,  but  for  the 
joint  ownership  and  control  of  generating  stations.  The  se('ond 
report  was  considered  at  a  conference  representing  35  authorities  in 
December,  1917,  and  by  a  majority  of  two  to  one  (each  authority 
having  equal  voting  power)  the  local  authorities  refused  to  consider 
the  latter  portion  of  the  engineers'  scheme  dealing  with  the  ])urchase 
of  existing  stations,  and  the  erection  of  new  stations.  The  decision 
was,  I  think,  unfortunate.  Had  it  been  otherwise,  Lancashire  would 
have  had  the  opjiortunity  of  setting  an  example  to  the  rest  of  the 
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c  juntry  by  c^arrying  out  propo.sals  which  were  in  all  essentials  iden- 
tical  with  the  main  proi)osals  in  the  PMectricity  Bill  now  before 
Parliament.  Nevertheless  a  number  of  in.stances  of  voluntary 
linking-up  have  taken  plat*.  .Perhaps,  the  most  interesting  of 
these  is  the  recent  linking-up  of  Manchester  and  Salford.  A  cable 
has  been  laid  of  1(1,000  kw.  capacity  at  33,000  volts  between  the 
Moss  Side  sub-station  of  Manchester  f'oriwration  and  the  Salford 
generating  station  in  Frederick-road.  The  energy  is  stepped  up 
from  6,600  to  33,000  volts  at  Moss  Side,  and  stepped  down  again  at 
Frederick- road  to  6,600  volts,  where  the  two  systems  are  operated  in 
parallel.  In  the  meantime  provision  is  made  for  a  supply  of 
5,000  kw.  by  Manchester  to  Salford,  but  this  can  be  increased  to  the 
full  capacity  of  the  cable  by  installing  a  second  set  of  transformers. 
It  may  be  mentioned  that  the  Salford  system  in  addition  to  operat- 
ing in  parallel  with  Manchester,  also  operates  in  parallel  with  the 
system  of  the  Lancashire  Power  Company.  The  power  company's 
system  is  connected  to  two  generating  stations  each  generating  at 
6,600  volts,  so  that  we  have  a  series  of  five  linked  up  stations  extend- 
ing from  Manchester,  in  the  fast,  to  Wigan,  in  the  «est. 

Following  the  reports  of  the  Lancashire  Committee,  the  Special 
Committee  on  Power  Supply  appointed  by  the  Board  of  Trade 
issued  its  report  in  June  of  last  year,  and  as  a  result  we  have  the 
Electricity  (Supply)  Bill  which  is  now  before  Parliament.  This  Bill, 
which  has  now  emerged  from  the  Committee  stage  in  Parliament, 
is  by  far  the  most  important  event  in  the  history  of  electricity  supply 
in  this  country,  and  is  bound  to  exercise  an  enormous  influence  on 
future  developments.  The  reports  of  the  proceedings  in  Committee 
show  that  the  proposals  in  the  Bill  have  undergone  the  most  ex- 
haustive and  searching  scrutiny.  Company  and  municipal  interests 
have  been  ably  represented,  and  while  compromises  have  naturally 
had  to  be  efi'ected,  the  Bill  will,  I  think,  be  accepted  in  its  present 
form  by  the  supply  industry  a'  large,  as  being,  on  the  whole,  a  com- 
]irehensive  and  satisfactory  measure  for  dealing  with  what  is  now  an 
extremely  complicated  problem.  The  most  striking  feature  of  the 
Bill  is  the  enormous  powers  which  are  to  be  exercised  by  the  five 
commissioners  to  be  appointed  "  to  promote,  regulate  and  super- 
vise "  the  supply  of  electricity.  They  will,  in  short,  exercise  com- 
plete control  over  the  whole  electricitj-  supply  industry.  Such 
powers  are  quite  unprecedented,  and  their  exercise  will  call  for  men 
of  undoubted  standing  and  ability  who  can  be  trusted  to  act  impar- 
tially, nd  who  are  free  from  any  interest — jx)litical,  commercial  or 
otherwise — which  might  clash  with  their  duties  as  commissioners. 
So  far  the  only  commissioner  appointed  is  the  chairman-designate, 
and  it  will  be  a  source  of  satisfaction  to  power  station  engineers  that 
the  choice  has  fallen  upon  Sir  John  Snell,  an  ex-president  of  the 
I.E.E.,  who  is  not  only  an  engineer  of  great  ability  and  wide  expe- 
rience, but  who  possesses,  to  an  exceptional  degi-ee.  the  confidence  of 
all  parties — municipal  and  connmny — who  are  interested  in  elec- 
tricity supply. 

The  discussion  of  the  Bill  has  largely  centi-eil  round  Clauses  5  and  7, 
aufl  some  material  alterations  have  been  made  to  botli.  Instead  of 
setting  up  district  boards  in  each  of  the  districts,  the  commissioners 
now  may  exercise  any  one  of  thiee  alternatives.  They  may  leave 
matters  as  they  are,  or  if  they  are  not  satisfied,  they  nuiy  hold  an 
inquiry  at  which  any  local  authority  or  other  interested  ])arty  may 
put  forward  a  scheme  for  consideration,  which  the  commi.ssioners 
may  a(^cept,  or  modify  or  reject.  If  the  scheme  is  accepted,  a  joint 
electricity  authority  may  he  formed  under  the  .scheme  comprisir.g  the 
various  undertakers  within  the  district,  with  or  without  the  addition 
of  large  consumers  and  other  interests.  This  board  will  have  power 
to  take  over  existing  undertakings  in  whole  or  in  jKirt,  and  exerx'i.se 
the  luovisions  of  the  .\ct  which  apply  to  district  electricity  boanls. 
The  third  alternative  is  that  if  the  commissioners  are  not  satisfied 
with  the  existing  organisation,  and  if  the  authorities  or  those  inter- 
ested cannot  or  will  not  themselves  put  forward  a  scheme — i.e.,  if 
the  avithoritics  will  not  voluntarily  co-ojx^rate  on  a  scheme  which 
receives  the  approval  of  the  Electricity  Commissioners — the  com- 
missioners may  then  set  up  a  District  Board  \\hieh  will  carry  out  a 
scheme,  including  the  taking  over  of  power  stations  and  the  erection 
of  new  stations  w  ith  or  w  itiiout  the  consent  of  the  sujjjily  authorities. 
The  effect  of  the  modification  is  to  make  the  provisions  more  elastic, 
and  to  give  the  local  authorities  and  companies  themselves  a  chance 
to  co-ojx'ratc  on  a  combined  scheme. 

The  tfrms  on  which  existing  stations  and  transmission  lines  may 
be  purchased  as  set  forth  in  Clause  7,  have,  as  exix>cted,  given  rise 
to  acute  controversy,  the  criticism  coming  with  equal  force  and 
measure  from  municipal  and  comi)any  repi-esentatives  res{)eetively. 
The  'standard  price,"  in  the  ca.se  of  local  authority  stations,  may 
either  be  the  outstanding  capital  liabilities  in  I'esjx'ct  of  the  station, 
payable  in  the  form  of  annuities  for  interest  and  sinking  fund  charges. 
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or,  as  amended,  the  local  autliority  is  entitled,  if  it  desires,  to  have 
the  price  determined  by  an  arbitrator  on  the  basis  of  capital  cost  of 
the  station,  less  deprcciatioii.  An  increased  amount  is  also  to  be 
p:iid  on  account  of  any  portion  of  the  station  i)r  transmission  lines 
which  has  lieen  paid  for  from  revenue  accotint.  In  the  case  of 
companies,  the  "standard  ])ricc  "  is  to  Ix-  the  certified  cost  of  the 
generating  station  and  transmission  lines,  less  an  amount  for  depre- 
ciation, to  be  determined  by  the  Electricity  Commissioners,  and 
plus  an  allowance  for  ""loss  by  severance."  'J'he  critics  of  the  pur- 
chase terms  in  the  case  of  local  authorities  contend  that  owing  to  the 
operation  of  sinking  funds  and  the  increase  in  values,  the  generating 
stations  of  local  authorities  are  worth  considerably  more  than  the 
standard  price,  under  either  of  the  alternatives  oifered.  It  will  be 
found  that,  as  a  rule,  local  authority  generating  stations  have 
redeemed  on  the  average  not  less  than  40,  and  in  many  cases  as 
much  as  60  per  cent,  of  the  original  capital  exi^enditure,  and  as  the 
value  of  plant  has  increased  from  2  to  2i  times  over  pre-war  prices, 
the  joint  boards,  or  district  boards,  wiU  make  a  very  good  bargain 
indeed.  Another  criticism  is  that  the  terms  make  no  distinction 
between  the  prudent  and  imprudent  local  authorities.  There  is 
much  force  in  this  criticism,  but  it  must  be  remembered  that  local 
authorities  are  not,  strictly  sjjeakiiig,  trading  for  profit.  Their 
projjer  function  as  a  public  authority  is  to  ensure  that  a  cheap  and 
efficient  supply  of  electricity  is  available  for  the  community  they 
represent.  The  changes  proposed  in  the  Bill  simply  mean  the 
transfer  of  their  responsibilities  and  liabilities  to  the  new  authority, 
and  they  will  reap  the  benefit  of  cheap  purchase  of  their  station  by 
the  district  board  in  the  reduced  rates  charged  to  them  for  bulk 
supplies. 

Tn  the  ca.se  of  compjinies  the  conditions  are  somewhat  different. 
They  have  invested  their  shareholders'  money  in  providing  elec- 
tricity supply  under  Parliamentary  sanction  with  the  perfectly 
natural  object  of  making  a  profit  from  the  business.  Whether  the 
o\raership  of  public  utilities  by  private  companies  under  limited 
tenures  is  a  right  jxjlicy  or  not  need  not  be  discussed  now.  The  fact 
remains  that  these  companies  were  willing  to  risk  their  capital  in 
providing  public  supplies  of  electricity  at  a  time  when  the  local 
authorities  them.sclves  were  not  prepared  to  do  so.  They  have  been 
operating  under  Parliamentary  guarantees  regarding  purchase 
terms,  and  it  would  be  contrary  to  all  our  Parliamentary  and  national 
traditions  to  take  their  generating  stations  from  them  now  on  terms 
less  favourable  than  they  are  entitled  to  under  existing  Acts  of  .Parlia- 
ment. The  terms  were  discussed  at  considerable  length  in  com- 
mittee, and  it  is  unfortimate  that  a  compromise  satisfactory  to  the 
companies  could  not  be  arrived  at.  The  matter  will  probably  be 
raised  again  in  .Parliament.  The  Government  are  evidently  pre- 
pared to  recognise  that  the  companies  are  entitled  to  better  ten.is, 
because  in  a  later  clause — t'lause  12 — it  is  jirovided  that  if  the  com- 
pany's generating  station  is  taken  over  by  a  district  board,  the 
company  may  within  two  years -call  on  the  district  board  to  take 
over  their  distribution  system  also,  at  the  original  capital  cost  of  the 
whole  undertaking,  less  the  sum  already  received  for  the  jx)wer 
station.  The  effect  is,  of  course,  that  if  the  companies  also  lose  their 
generating  stations  and  wish,  as  many  of  them  will,  to  dispose  of 
their  distribution  systems,  they  will  receive  the  original  value  of  the 
whole  undertaking,  including  the  station,  without  any  deduction  for 
depreciation.  The  provisions  of  Clauses  7  and  12  as  they  stand 
appear  to  he  flesigned  to  flrive  [)rivate  companies  out  of  the  business 
of  electricity  supply,  and  I  tru.st  that  Clause  7  may  be  so  amended 
that  the  companies  will  receive  the  same  terms  for  the  station  alone 
as  it  is  proposed  under  Clause  12  for  the  whole  utidertaking. 

There  is  one  provision  in  Clau.se  7  which  is,  i  think,  ojien  to  very 
grave  objection.  Sub-section  5  stipulates  that  when  a  generating 
station  has  been  taken  over  by  a  district  board,  the  board  is  obliged 
to  supply  the  authority  from  whom  it  is  taken  with  electricity  not 
less  in  amount  than  <toulfl  have  been  generated  at  the  transferred 
station,  and  at  a  price  not  greater  than  that  at  which  it  could  have 
Ijeen  generated,  having  regard  to  any  reduction  of  costs  which  may 
have  been  expected  to  accrue  from  improvements  contemplated  on 
May  8,  1910.  This  provision  simply  bristles  with  difficulties,  and 
will  give  rise  to  interminable  disputes.  Who  is  to  decide  what  the 
station  could  have  generated  at  if  certain  contemplated  improve- 
ments had  been  carried  out  '/  This  is  a  task  too  big  even  for  the 
commissioners.  The  chief  objection,  however,  in  my  opinion,  is 
one  of  principle.  This  provision  strikes  a  blow  at  the  main  purpose 
for  which  this  Bill  has  been  drafted.  The  anomaly  at  the  present 
time  in  nearly  all  industrial  districts  is  the  difference  in  prices  and 
rates  charged  by  the  various  su])ply  authorities.  A  consumer 
situated  in  one  area  may  Ix-  charged  a  certain  rate  for  electrical 
energy,  say,  to  a  cotton  mill.  Half  a  mile  away  a  consumer  requiring 
an  exactly  similar  supply  ofx'rating  under  the  same  circumstances  as 
regards  load  factor  and  costs  of  transmissiom,  may  be  charged  rates 
50  per  cent,  more  Ixjcausc  the  energy  is  furnished  by  another  supply 


authority.  Surely  we  had  a  right  to  exjject  that  these  anomalies 
would  be  swept  away  by  the  new  Electricity  Bill. 

Under  Sub-section  5  the  anomaly  is  to  be  contiinied  in  periK-tuity. 
The  various  supply  authorities  will  be  entitled  and  olilTgcd  to  receive 
bulk  supplies  fi*m  the  district  board  at  prices  based  on  flu-  previous 
costs  of  generation.  If  the  generation  costs  at  one  station  were  high, 
the  prices  charged  by  the  district  board  will  be  high,  although  the 
cost  of  transmission  may  actually  be  less  than  in  other  cases  where 
the  authorities  are  entitled  to  a  cheajxr  sujjply  because  they  were 
previously,  for  some  reason  or  other,  able  to  generate  more  cheaply 
than  their  neighbours.  If  such  a  provision  has  been  introduced  as  a 
safeguard  it  is  entirely  illusory,  because  the  district  board  is  only 
bound  to  supply  the  amount  which  could  have  been  generated  at 
each  station,  and,  if  a  further  amount  is  required,  there  is  appa- 
rently no  limit  to  the  price  which  may  be  charged.  This  sub- 
section in  my  opinion,  is  a  most  serious  defect  in  the  Bill.  I  trust 
it  will  yet  be  deleted,  and  that  the  district  boards  will  be  obliged  to 
supply  energy  to  the  distributing  authorities  over  the  whole  of  the 
res]x>ctive  electricity  districts  at  uniform  rates.  Vnder  Clause  16 
of  the  Bill,  which  authorises  district  electricity  boards,  with  the 
sanction  of  tlie  Electricity  Commissioners,  to  exereise  their  powers 
through  authorised  undertakers  or  by  companies  formed  for  the 
purpose,  the  committee  have  by  a  large  majority  limited  the  district 
board  to  cxereising  their  powers  through  "  authorised  under- 
takers "  only.  The  principle  of  public  contraol  has  therefore  been 
established  in  cases  where  schemes  are  financed  with  public  money. 

In  Clause  17  the  compensation  terms  will  be  accepted  as  generally 
satisfactory  by  those  interested,  and  under  Clause  15  the  Board  of 
Trade  can  authorise  the  power  to  abstract  water  from  rivers  or 
canals,  and  has  now  been  extended  to  include  authorised  iinder- 
takers.  Powers  are  also  conferred  with  regard  to  wayleaves  and 
hiring  by  all  local  authorities,  and  an  imjwrtant  proviso  has  been 
added  that  the  fittings  and  appliances  provided  on  consumers' 
premises,  either  before  or  after  the  passing  of  the  Act,  are  to  be  held  to 
form  part  of  the  undertaking. 

It  is  gratifying  to  note  in  addition  to  their  administrative  powers, 
the  Commissioners  will  have  power  to  make  exiwriments  with  the 
object  of  improving  the  supply  of  electricity.  There  will  be  no 
question  as  to  the  necessity  and  urgency  of  such  work.  In  this 
resfject  manufacturers  may  be  very  often  short-sighted,  and  as  they 
are  now  pooling  their  commercial  resources,  I  suggest  that,  with 
proi)er  understanding,  and  good  faith,  they  might  be  able  to  carry 
out  co-operative  research  work  for  the  benefit  of  the  whole  industry. 
There  is  still  much  investgiation  required  regarding  the  projjerties  of 
insulating  materials  for  high  pressure  cables  and  generating  plant, 
the  corrosion  of  turbine  blading,  protective  devices  for  high-tension 
system,  switc^hgear  to  deal  with  pressures  up  to  50,000  volts,  and 
many  similar  problems.  It  is  likely  that  within  the  next  five  years 
a  sum  of  not  less  than  100  millions  will  be  exjjended  in  the  construc- 
tion of  new  stations  and  transmission  lines,  and  a  small  fraction  of  this 
amount,  say,  a  quarter  of  1  per  cent.,  expended  immediately  on 
research  work,  would  prove  a  thoroughly  sound  investment.  It 
appears  certain  that  within  a  very  short  time  the  Bill  w  ill  become  law, 
and  the  supply  authorities  will  be  faced  with  some  interesting  and 
vital  ])roblems.  When  the  commissioners  come  to  create  electricity 
districts,  it  will  be  found  that  in  not  more  than  one  or  two  industrial 
areas  matters  will  be  allowed  to  renuiin  as  they  are.  Certain  dis- 
tricts, where  the  power  demand  is  not  a  piessing  problem,  may  also 
be  left  alone  in  the  meantime,  but  in  the  remaining  districts — 
Lanca.shire,  Yorkshire,  the  Xorth  and  South  Midlands,  Soutli  Wales 
and  London — joint  or  district  boartls  aic  certain  to  be  formed.  It 
appears  likely  that  the  Lancashire  and  Cheshire  area  will  be  one  of 
the  first  to  be  dealt  with,  probably  under  three  Boards  representing 
South-East  Lancashire  and  a  part  of  Cheshire,  North  Lancashire, 
and  South-West  Lancashire,  the  latter  including  the  stations  in  the 
Wirral  jjeninsula  in  Cheshire.  The  supply  authorities  in  these  dis- 
tricts will  have  the  opporiiunity  of  formulating  schemes  of  their  own 
for  submission  to  the  Electricity  Commissioners.  Under  such 
schemes  the  boards  may  be  composed  of  authorised  undertakers  only, 
and  it  apjx^ars  that  in  most  cases  such  a  board  will  be  preferable  to  a 
district  board  which  will  have  outside  representatives,  representing 
labour  and  large  consumers.  The  question  is.  Will  the  local  authori- 
ties be  able  to  sird<  local  jealousies  and  co-operate  with  each  otherand 
with  companies  for  the  jHirpose  of  a  joint  sidieme  ?  The  engineers, 
who  arc  the  responsible  advisers  of  their  committees  or  boards,  have 
a  tremendous  rcs]X)nsibility,  and  tlicir  attitude  will  largely  deter- 
mine "het'  ;r  a  voluntary  scheme  is  adopted  or  luit.  It  is  to  be 
hoped  that  on  this  occasiou,  and  having  in  view  the  fact  that  if  they 
fail  to  agree  on  a  voluntary  scheme  a  district  board  will  be  set  up,  in 
which  they  will  be  compelled  to  take  part,  they  will  take  a  broad 
view,  uninfluenced  by  jx^rsonal  or  local  considerations. 
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Testing  Transformers  by  the  Alternating   Current 

Potentiometer. 


By     DOUGLAS    C.     GAI.L. 


It  is  (louhtfiil  if  any  method  of  instniinent  transformer 
ti'sting  offers  such  facilities  as  the  employment  of  the  alter- 
nating-current potentiometer.  The  reason  for  this  lies  chiefly 
in  the  difficult)'  of  getting  an  alternating-current  voltmeter 
to  read  to  O'OOl  of  a  volt,  and,  further,  that  the  measurements 
with  the  wattmeter  are  necessarily  romidabout. 

For  the  determination  of  phase-displacement  and  ratio  of 
transformation  three  readings  only  are  necessary,  at  each  load, 
when  making  the  test,  and  these  readings  are,  furthermore, 
self -checking,  inasmuch  as  they  are  three  voltages  forming  three 
sides  of  a  triangle  thereby  checking  if  their  measured  magni- 
tudes are  in  agreement  with  the  angles  measured  between 
them. 

It  is  sometimes  the  custom  to  compare  instrument  trans- 
formers with  a  standard  transformer.  The  advantage  of  this 
method  is  that  the  differences  being  small,  errors  in  the  readings 
will  be  a  still  smaller  proportion  of  the  whole  value.  This 
method  can  still  be  used  with  the  potentiometer,  with  advan- 
tage, as  will  be  described,  but  it  would  seem  that  the  inde- 
pendent test  is  quite  accurate  enough  for  all  ordinary  purposes. 

The  following  is  a  description  of  a  test  made  upon  a  current 
transformer  of  nominal  ratio  1  to  10,  secondary  full-load 
5  amperes. 

The  primary  side  was  fed  at  a  reduced  voltage  from  the  same 
source  as  the  potentiometer.  In  the  primary  circuit  was 
connected  a  0-01  ohm  Drysdale-Tinsley  non-inductive  standard 
of  the  well-known  type.  A  similar  standard  resistance  of 
0-1  ohm  was  connected  in  the  secondary  side,  so  arranged  that 
the  voltage  across  these  resistances  were  in  opposition,  and 
since  they  were  in  the  same  ratio  as  the  nominal  transformer 
ratio,  were  nearly  equal.  The  inner  side  of  the  resistance  was 
interconnected. 

Since  these  two  resistances  were  non-inductive  the  pressure 
drops  across  them  were  in  phase  with  the  primary  and  second- 
ary currents,  so  that  the  displacements  of  these 
two  jDressures  are  the  primary  and  secondary 
current  disj)lacement. 

Measures  were  taken  of  the  pressure  P, 
across  the  primary  resistance  i-j  and  P^  across 
the  secondary  resistance  i\,  and  AP  the  differ- 
ence between  them. 

These  three  are  shown  vectorially  in  Fig.  1. 

As  said  above,  Atp,  the  angle  between  /', 
and  Pg  is  the  phase  displacement  between 
primary  and  secondary-,  and  niay  be  read 
direct  on  the  phase  shifter  ot  the  potentiometer 
to  0-2  deg.  or  closer  if  provided  with  a  micro- 
meter head,  but  since  it  is  important  to  know 
this  angle  with  considerable  accuracy  it  can 
be  found  with  much  greater  exactitude  from  the  simple  relati 
existins;  between  the  three  sides  of  the  triangle. 
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P. 


,Vi'. 


an  error  in  A(p  calculated  from  an  error  in  the 
observed  value  of  ip  is  proportional  to  cos  y>,  and  therefore  less 
than  the  error  in  y>,  and  in  general  much  less,  since  the  relation 
APjP.,  is  small.     If  )-j  and  r,  are  well  chosen  so  that  '/'  equals 


nearlj  90  deg.,  cosV'-O,  the  error  in  A^  is  practically  inde- 
pendent of  any  error  in  )/'>  and  will  depend  only  upon  the 
numerical  values  of  AP  and  P2,  which  can  be  relied  upon  as 
measured  on  the  alternating-current  potentiometer  to  within 
0-1  per  cent,  and  with  practice  to  0-0.5  jjer  cent. 

The  value  of  A9  obtained  by  calculation  should  agree  with 
the  observed  value  of  displacement  between  P^  and  P^  :  other- 
wise, there  must  be  .some  error  of  observation  greater  than  is 
permissible. 

Table  I. — Observed  Values. 


-Pi- 

P,. 

AP. 

i'- 

Atp  observed. 

Aip  calc. 

S. 

Volts. 

Volts. 

^     1 

0-119.35 

0-09734 

0-02727 

30° 

8-2 

8052°    1 

1 2-25 

0-].3S7i 

(11  19(11 

(1(12541 

32° 

6-8 

6-497' 

1 1  -65 

0-2211(11 

(l-20S(MI 

(1  (I1S42 

42" 

3-4 

3-39° 

10.59 

0-27it>JS 

0 -27470 

(»(ll2(i7 

59° 

2-1 

2-263° 

1018 

0-50940 

0-50808 

0 00870 

77° 

1-0 

0-956° 

10-01 

0 -.543.55 

0-54757 

0-00668  j 

91° 

0-5 

0-716° 

9-917 

R,  the  ratio  of  transformation,  is  obviously  IiJI^,  when  I^  is 
primary  and  / 2  secondary  currents,  so  that  R=Pir2lP2^i- 

The  values  of  the  0-01  ohm  and  0-1  ohm  standards  were 
0-010004  and  0-09996  respectively. 

An  additional  reading  on  both  primary  and  secondary  is 
required  to  determine  the  efficiency,  and  the  sejmration  ot  the 
losses  may  be  carried  out  by  varying  the  frerpiency  if  required. 

In  the  case  of  the  potential  transformei,  the  connections 
may  be  made  as  in  Fig.  2. 


A  volt  ratio  box  is  connected  across  the  ])rimary  as  shown, 
and  the  secondary  connected  to  one  side,  so  that  the  potentials 
Pi  and  Pj  are  in  ojjjjosition  and  nearly  equal. 

The  three  readings  Pj  and  P2  and  AP  are  again  taken  with 

varying  values  of  P.  j,  and. as  before  the  displacement  between 

primary  and  secondary 

A        ^-  ^  APsin  W 
A9=.5.-3— ^, 

and  the  ratio  of  transformation  R^P^r/P^i'i  if  the  volt  ratio 
box  is  non-inductive.     If  this  is  not  the  case  it  can  be  cor- 


Supply 


a  i  Transformer 
under  Test 


i''US.  3.      -COMPARINCI  ('CUUKNT  Tii  ANSFOKM  KHS. 


Standard \^  jg 
Transformer 


u  P2  ^Represent 
\j    %  Instrnipent 


'■  I  ransformer 


/'I  Vi  Pz  ^Represent*  g[  g  under  Test 


Kui.  4.— C'liMrAiiiM!  I'liKssriu;  Tn  vnsi-okmkhs. 

rected,  but  it  has  been  found  po.ssible  to  coi\struct  vidt  ratio 
boxes  with  a  negligible  time  con.stant. 

The  loading  of  the  secondary  may  be  varied  if  required,  or  a 
fixed  load  may  ]>e  put  in  circuit  (Mpiivalent  to  the  m.strument 
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it  is  intended  to  use.  For  reproducing  instrument  constants 
a  variable  inductance  with  inserted  resistance  is  most 
convenient. 

If  the  comparative  method  is  preferred  it  may  be  connected 
up  with  a  standard  current  transformer  and  the  difference 
measured,  as  in  Figs.  3  and  4. 

In  comparing  current  transformers  three  readings  taken 
across  non-inductive  standards  P^,  P.^  and  ^P  and  phase 
angles  as  given  on  the  phase-shifting  transformer,  i/'  being  the 
angle  between  Pjand  AP. 

Then  comparative  ratio  of  transformation  in  ])('rcentage  of 
standard, 


/^=l(Mi 


P,.r^\ 
P,r,    I, 


Displacement  from  standard  A9  is  given  bv 


A9=57-3 


AP  sin  v 


In  FiiT.  I.  liitii 


:>f  transfi)riiiiiti(iii  in  jiercentage 
P,  »  / 
P,    /o 
APsin  y< 


/i  =  100 


Aor^.57-3 

The  above  tests  were  carried  out  at  the  works 
Tinsley  &  Clompany,  at  South  Norwood,  who  kin 
all  facilities  necessary  for  same. 


if  standard. 


of  Messrs.  H. 
(liy  j)rovided 


Dr.  C  C.  Garrard  on  Engineerini^  Ideals.' 


The  Institution  has  passed  in  recent  years  through  very  trying 
times,  but  lias  emerged  from  them  rejuvenated  and  strengthened 
and  ready  for  the  great  work  which  lies  in  front  of  it.  But  it  behoves 
the  territorial  centres  by  their  work  to  justify  the  confidence  which 
the  Institution  has  reposed  in  them,  and  it  is  to  be  hoped  that  the 
South  .Midland  Centre  will  take  the  lead  in  this  movement.  Among 
the  matters  calling  for  urgent  attention  on  our  part  is  the  re- 
sucitation  of  the  Students'  Section  and  the  formation  of  a  sub- 
centre  at  Leicester.  It  is  gratifying  to  be  able  to  record  a  decline 
in  tlie  feeling  of  antagonism  to  the  Institution  which  formerly 
existed  in  some  quarters.  It  is  of  the  very  greatest  importance 
that  all  electrical  engineers  who  take  a  pride  in  their  profession 
should  support  the  Institution.  It  too  often  happens  that  the  labour 
and  application  necessarj'  for  engineering  ^\ork  falls  upon  the  engi- 
neer's shoulders,  while  the  material  reward,  which  is  the  direct  result 
of  his  workj  goes  elsewhere.  And  it  is  easy  to  see  why  this  is  so. 
Absorbed  as  he  necessarily  must  be  in  his  work,  the  engineer's  whole 
mind  is  given  to  the  at^ual  matter  in  hand,  to  making  the  machine 
work,  to  designing  and  constructing  the  apparatus,  and  the  like. 
His  commercial  colleague,  however,  does  not  bother  his  head  about 
such  matters,  but  stands  by  waiting  for  the  propitious  hour  to  arrive 
when  the  prolits  are  forthcoming,  which  he  generally  takes,  and 
leaves  the  engineer  stranded.  While,  however,  we  have  to  recog- 
nise the  facts  there  is  no  need  to  acquiesce  in  them.  Rather  should 
it  be  the  object  of  all  organised  bodies  of  engineers  to  protest  against 
them,  and  to  endeavour  to  bring  about  a  more  just  state  of  affairs. 
In  other  words,  one  of  the  prime  objects  of  an  institution  such  as 
ours  is  to  set  up  a  true  criterion  of  engineering  work,  and  to  see  to  it 
that  the  reward  of  the  engineer  is  in  conformity  with  this  rather  than 
with  the  fortuitous  and  acx'idental  commercial  standards  at  present 
in  vogue. 

Now,  while  the  prime  function  of  the  Institution  is  the  guardian- 
ship of  the  standard  of  electrical  engineering  accomplishment  it  must 
not  be  forgotten  that  engineers  must  live  by  the  exerci.se  of  their  (-ail- 
ing. The  Institution  must,  therefore,  act  as  a  support  for  them  in 
the  assertion  of  the  high  status  of  their  profession,  and  we  must  all 
rejoice  to  see  that  in  recent  years  the  Institution  has  become  alive  to 
its  responsibility  in  this  respect.  Very  much  more,  however,  is 
necessary  to  Ije  done  in  this  direction.  .Vnother  asjject  from  which 
the  value  of  the  Institution  can  te  appreciated  is  that  it  develops  a 
broad-minded  outlook  in  the  attitude  of  its  members  to  engineering  in 
general.  This  is  a  day  of  specialisation,  and  each  one  of  us  must 
especially  cultivate  some  particular  comer  of  the  vast  iield  of  engi- 
neering. There  isdanger  in  this  of  acquiring  a  narrow-minded  point 
of  view.  .Some  members  of  the  Institution  never,  or  rarely,  come  to 
its  meetings,  because  the  PajxTs  deal  with  subjects  not  immediately 
concerned  with  their  special  everyday  work.  Such  an  attitude  is 
deplorable.  One  has  only  to  make  a  very  casual  examination  of  the 
lives  of  great  engineers  to  find  that  they  are  always  very  extended 
and  general  in  their  outlwjk.  it  is  surprising  to  find  what  hints  and 
help  one  can  obtain  in  one's  own  particular  branch  of  work  by  a 
study  of  engineering  applied  in  other  directions. 

The  question  is  .sometimes  asked,  "  What  benefit  do  I  obtain  l)y 
iK'Coming  a  member  of  the  Institution  ?"  The  question  should  be 
rather,  "  In  what  manner  would  my  membership  enable  me  to  help 
forward  the  (;au8e  of  electrical  engineering  ?  "     The  greatness  of  a 

•  Abstract  of  an  address  delivered  to  the  South  Midland  Centre  of  the 
Institution  of  Elettrical  Knginoers. 


national  institution,  and  ultimately  the  benefit  accruing  to  the  indi- 
vidual members,  is  measured  by  the  work  it  does  in  the  national 
interest.  It  might  be  profitable  if  we  could  for  a  few  moments 
to-night  consider  the  work  of  the  Institution  from  this  point  of  view, 
and,  in  particular,  to  direct  attention  to  three  sjiecial  aspects  of  this 
question,  as  follows :  The  national  importance  of  bringing  to  bear 
the  engineers'  knowledge  and  training  in  the  executive  control  of 
affairs ;  the  permeation  of  industry  and  commerce  by  the  scientific 
method  ;  the  promotion  of  standardisation  both  as  regards  products 
and  performance. 

Tiiere  is  no  doubt  that  we  are  at  the  present  moment  face  to  face  with 
a  fundamental  change  in  the  relationships  between  the  State  and  in- 
dustry. The  great  industrial  problem  to-day  is  the  increase  of  output. 
Now,  if  the  State  approaches  its  new  tasks  in  its  old  spirit  we  have 
nothing  in  front  of  us  but  stagnation  or  decline.  The  tradition  of 
the  Civil  Service,  which  has,  in  the  past,  carried  on  the  business  of 
Government,  has  been  that  of  administration,  and  in  the  production 
of  mere  administrators  there  is  no  doubt  it  has  been  very  successful. 
For  industrial  progress,  however,  something  more  than  mere  ad- 
ministration is  necessary,  and  that  is  creative  effort.  Herein  lies 
the  function  of  the  engineer,  who  is  above  all  things  a  creator.  Now, 
it  may  be  argued,  that  one  could  still  go  on  under  the  old  scheme 
with  the  administrator  in  charge  and  the  engineer  called  in  from  time 
to  time  as  a  hired  man,  something  like  the  man  who  comes  to  time 
the  piano,  to  do  the  creation  when  it  is  thought  to  be  necessary. 
This  same  idea  has  been  the  curse  of  British  industry  in  the  past, 
and  it  certainly  wdl  not  do  in  the  future.  Even  the  workman  is 
demanding  that  his  status  shall  be  raised  from  that  of  an  employee 
to  a  partner.  If  the  engineer  is  to  perform  his  function  properly  in 
the  new  society  which  we  see  arising  around  us,  he  must  assume 
resi)onsibility,  as  it  is  only  this  sense  of  responsibility  which  will 
stimulate  his  brains  to  do  the  work  that  is  required  of  him.  As 
members  of  the  Institution  we  must  insist  that  the  Institution  adopts 
this  attitude,  and  be  ready  at  all  times  to  maintain  it. 

'i'he  basis  of  tlie  scientific  method  is  accurate  measurement.  The 
scientific  investigator  always  proceeds  along  the  path  of  careful 
measurement  and  comparison.  In  applying  scientific  methods  to 
commerce  and  industry  we  do  exactly  the  same  ;  by  means  of 
statistics  and  accurate  costing  we  obtain  figures  of  absolute  and 
relative  efficiency,  and  the  data  necessary  for  correct  judgment.  It 
is  to  be  regretted  that  engineers  have  not  given  the  subject  of  costing, 
as  applied  to  engineeriuL'  manufacturing,  the  attention  it  deserves. 
It  is  within  my  knowledge  tliat  not  many  years  ago  the  ,Paj)ers 
Committee  rejected  a  Paper  on  tlie  subject,  not  because  it  was  a  bad 
Pai)er,  but  because  it  was  not  considered  a  suitable  subject  for  dis- 
cussion by  the  Institution.  Costing  as  applied  to  the  electrical 
supply  industry,  is,  of  course,  recognised  as  providing  the  ultimate 
test  of  the  working  of  a  supply  station,  which  is  judged  finally  U]X)n 
the  cost  per  unit  generated.  When  we  consider  a  manufa<!turing 
works,  on  the  other  hand,  no  such  simple  test  can  be  applied.  In 
the  jjast,  however,  competition  has  provided  an  alternative  one. 
The  costs  eventually  have  affected  the  selling  price,  and  that  factory 
which  could  not  sell  cheaply  had  to  close  down.  With  the  develop- 
ment of  industry  at  the  present  day  this  kind  of  (iheck  is  failing. 
Industry  is  becoming  more  and  more  organised,  and  price  compe- 
tition between  the  diflerent  factories  less  effective.  It  is  conceiv- 
able that  a  works,  forming  part  of  a  large  combination,  could  go  on 
for  years  working  in  a   most   inefficient   rnaiinev  be('a\ise  it  is  pro- 


November  28,  1919. 


THE  ELECTRICIAN. 


605 


tected  from  the  crude  but  effective  test  of  comi)etition.  With  the 
organisation  of  industry,  therefore,  and  the  limitation  of  compe- 
tition, both,  it  may  be  said,  inevitable  and  beneficial  tendencies,  the 
development  of  scientific  costing  must  go  hand  in  hand. 

A  cost  competition  must  in  fact,  in  the  future,  place  the  hitherto 
obtaining  price  comfjetition  in  more  and  more  brandies  of  the  engi- 
neering industry.  In  order  that  this  may  be  effective,  however,  two 
things  are  necessary :  The  details  of  costs  will  require  to  be  pub- 
lished and  publicly  discussed,  and  the  cost  keeping  at  the  various 
factories  must  be  conducted  according  to  a  common  principle. 

As  regards  the  first  condition  the  engineering  industry  is  hardly  in 
a  condition  at  present  to  agree  to  it.  Xevertlu'U-ss,  tliere  is  no 
doubt  that  much  greater  publicity  as  regards  such  matters  will  be 
usual  in  the  future.  Indirectly  such  publicity  woiUd  have  a  very 
good  effect  in  showing  everybody  where  the  main  items  of  cost  are 
incurred.  It  might  do  something  to  help  dissipate  the  erroneous 
notion,  still  industriously  propagated,  that  manufacturing  is  a 
system  whereby  the  workman  is  robbed  of  the  greater  part  of  the 
product  of  his  labour.  It  is  in  this  way,  there  can  be  no  doubt,  that 
a  good  deal  of  the  industrial  unrest  at  present  handicapping  trade 
can  be  removed.  Every  manufacturer  has  got  to  face  the  demand 
of  labour  for  a  voice  in  the  control  and  direction  of  industry.  If  this 
demand  is  answered  by  a  simple  negative,  I  am  afraid  disaster  will 
result.  The  only  safe  road  is  to  work  incessantly  for  a  true  co- 
oi>eration  between  labour,  capital  and  management,  and  a  necessary 
preliminary  step  is  to  place  upon  the  table  the  true  economic  facts 
governing  the  situation. 

The  second  condition  mentioned  is  necessary,  as  it  would  be  use- 
less comparing  costs  in  various  factories  if  these  are  not  obtained  by 
the  application  of  a  common  principle.  A  considerable  amount  of 
work  has  been  done  in  the  United  States  \\ith  the  object  of  securing 
such  uniformity  in  cost-keeping  methods  among  electrical  manu- 
facturers. We  have  to  recognise  that  the  days  of  pure  individualism 
are  over,  and  that  progress  in  the  future  will  depend  more  and  more 
upon  co-ojierative  effort.  The  standardisation  of  accounting  and 
costing  would,  I  am  convinced,  help  forward  this  ideal  in  no  small 
measure. 

It  is  now  universally  recognised  that  a  great  extension  of  the  idea 
and  practice  of  standardisation  is  necessary  if  the  problems  in  front 
of  the  engineering  trade  and  profession  are  to  be  solved.  This  has 
been,  there  can  be  little  doubt,  recognised  by  our  late  enemies. 
During  the  war  a  body  known  as  the  "  Deutsche  Industrie  Norm  " 
was  formed  in  Germany  to  advise  in  the  matter  of  uniformity  of 
pattern  and  method  of  manufacture  as  regards  the  whole  industry  of 
the  country.  In  other  countries  similar  movements  are  taking 
place.  Hitherto,  in  this  country,  the  idea  of  standardisation  has, 
to  too  great  an  extent,  been  confined  to  settling  upon  agreed  dimen- 
sions of  parts  and  the  like.  Standardisation,  however,  properly 
miderstood,  covers  a  much  \\-ider  field,  including  the  standardisation 
of  methods  of  manufacture  and  the  fixing  of  standards  of  quality 
and  performance.  In  such  work  our  Institution  should  take  a 
leading  part.  The  Institution  has,  in  collaboration  with  the  other 
engineering  societies,  set  up  the  Engineering  Standards  Association 
as  the  authority  for  engineering  standardisation  in  this  country. 
It  would  be  a  mistake,  however,  to  leave  everything  to  the  associa- 
tion. The  spade  work,  and  especially  the  propaganda,  must  to  a 
large  extent  be  done  outside  it.  It  might  be  as  well  here  to  consider 
for  a  moment  the  idea,  still  very  common,  that  standardisation 
retards  progress.  This  fallacy  was  dealt  with  very  effectively  b}'  a 
writer  recently  as  follows  ("'  Alfred  Herbert,  Ltd.,  Monthly  Review," 
October,  November,  Decemlicr,  1918)  : — 

Standards  do  not  restrain  improvement.  On  the  contrary,  if  rightly 
understood,  they  promote  improvement.  In  any  well-ordered  works 
improvement  becomes  a  specialised  branch  distinct  from  manufacture. 
Special  attention  is  given  by  a  special'man  or  staff,  to  alteration  of  design 
and  to  complaints  and  suggestions  from  usei-s.  If  the  design  is  full  of 
diversity  there  is  no  basis  for  improvement.  As  soon  as  it  is  stand- 
ardised it  becomes  possible  to  localise  faults.  Some  article  turns  out  in 
use  to  be  too  weak  or  too  long  or  too  small  in  diameter.  If  the  article 
was  made  in  a  diversity  of  strengths  and  sizes  and  quality  of  material, 
there  is  no  telUng  whether  or  how  it  should  be  altered.  Perhaps  the 
complainant  was  merely  unlucky  in  getting  a  short  one  or  a  weak  one. 
As  soon  as  it  is  proposed  to  set  standards  the  designers  arc  put  on  their 
mettle  to  find  the  right  properties.  If  experience  shows  that  their  first 
efforts  are  in  error  they  amend  the  standard.  If  the  amendments  are  too 
frequent  an  investigation  will  probably  take  place  to  see  whether  such 
amendments  were  really  justified  by  new  circumstances,  or  were  due  to 
lack  of  care  or  skitl  in  the  earher  changes.  Thus  an  incentive  and  an 
al)solute  premium  is  put  on  improvement. 

It  is  a  mistake  in  standardisation  work  to  attempt  to  attain 
absolute  perfection  at  the  first  trial.  This  results  in  very  lengthy 
delays  occurring  in  the  issue  of  sfjecifications.  'I'hc  method  adopted 
by  the  American  Society  for  Testing  Materials  of  issuing  tentative 
specifications  has  much  to  commend  it.     When  issued  in  this  way 


they  arc  immediately  subjected  to  practical  tests  and  criticisms, 
and  any  weaknesses  are  soon  found  out  or  improvements  suggested  ; 
thus  more  rapid  progress  can  lie  made.  The  standardisation  of  the 
quality  and  testing  of  materials  could  be  considerably  extended  with 
advantage  in  this  country. 

In  the  past  the  standard  of  quality  and  performance  has  mainly 
been  a  matter  of  tradition.  Standards  of  workmanship,  for  example, 
have  been  handed  down  from  workshop  to  workshop.  The  method 
A\  hereby  this  kind  of  thing  can  be  put  upon  a  sound  basis,  however 
is  illustrated  in  B.E.S.A.  Specification  Xo.  2o  on  "■  Krrors  in  Work- 
manship." The  necessity  for  fixing  a  standard  of  quality  and  per- 
formance is  shown  by  the  war,  which,  by  its  disorganisation  and 
destruction,  has  appreciably  lowered  the  standard  of  many  indus- 
tries, and  has  provided  a  possibility  of  a  permanent  loss,  in  some 
instances,  of  the  former  high  standard  altogether.  Many  of  the 
Bulletins  issued  by  the  American  Bureau  of  Standards  are  excellent 
examples  of  the  standardisation  of  performance. 

Almost  the  only  similar  things  with  us  are  the  Institution  Wiring 
Rules  and  the  Factory  and  Workshop  and  Mining  Regulations. 
There  is  a  vast  Held  of  work  for  us  to  cover  in  the  extension  of  these. 
"  A  good  engineering  job,"  however,  is  as  capable  of  being  as  accu- 
rately defined  as,  for  example,  the  temperature  rise  of  a  d\Tiamo, 
and  it  should  be  one  of  the  main  objects  of  institutions  such  as  ours 
to  discuss  such  standards  with  a  view  of  the  re-levelUng  up  and 
fixing. 

It  is  intended  during  the  forthcoming  session  to  have  a  discussion 
one  evenuig  on  some  of  the  specifications  issued  by  the  B.E.S.-\. 
This,  in  my  judgment,  should  be  a  permanent  feature  in  all  future 
sessions,  so  that  the  specifications  as  they  are  issued  should  come  up 
automatically  for  discussion  by  the  members.  It  seems  that  this 
matter  is  of  such  importance  that  a  special  committee  should  be 
set  up  by  the  Council  to  deal  with  the  question.  At  present  we  have 
the  five  sectional  committees,  who  investigate  progress  in  the 
subjects  assigned  to  them,  and  take  such  steps  that  the  Institution 
has  brought  before  it  particulars  of  all  new  developments.  The 
committee  I  suggest,  however,  would  be  concerned  with  the  con- 
solidating of  the  position  from  time  to  time. 

It  is  somewhat  difficult  to  find  a  suitable  name  for  such  a  com- 
mittee. For  the  want  of  a  better  one  I  suggest  ""  Standardisation 
and  Recommended  Practice  Committee.""  Its  work  would  not  clash 
at  all  with  that  of  the  Engineering  Standards  Association,  but  would 
be  confined  to  promoting  discussions  on,  and  recommending,  the 
use  of  the  specifications  when  issued,  and  for  the  preparatory  work 
which  is  necessary  to  lie  done  to  enable  the  Standards  Association 
eventually  to  prepare  the  actual  specifications.  It  would  also  serve 
as  a  means  of  obtaining  collective  solutions  of  many  problems  which 
are  unsolved  at  present  because  the  information  which  would  pro- 
vide the  solution  desired  is  scattered,  and  therefore  to  a  great  extent 
valueless. 


Siemens   Dry  Cells. 


Messrs.  Siemens  Brothers  &  Company.  Lttl..  of  Woolwich  and  London, 
have  recently  issued  a  new  price  list  of  theirdry  cells  for  general  pur|KV!es, 
for  telephones  and  house  bell  circuit^--,  and  of  their  pocket  and  electric 


toreli  batteries,  etc 
of  the  Company's  Wo 


The  Siemens  dry  cells,  which  have  been  a  product 
ilwich  Works  for  so  many  years,  arc  now  apjiearing 
under  a  new  label.  The  introductory  matter 
in  the  list  includes  some  information  which 
slioidd  help  to  remove  some  popular  mis- 
ciuiceptions  regarding  the  employment  of 
dry  cells  generally,  and  then  particulars  ; 
with  dimensions  and  weights  and  technical 
information  concerning  the  various  types  of 
(ills  manufactured  by  the  comjwny  are 
yiven.  The  Siemens  cells  embody  a  know- 
ledge gained  by  continued  research  and 
a|)plied  to  manufacture,  and  qualified  judges 
accept  them  as  a  criterion  for  durability,  as 
well  as  high  and  uniform  output. 

Illustrated  particulars  are  also  included 
of  the  Siemens  "  inert "  cells  which  may, 
it  is  claimed,  be  stored  for  an  indefinite  )K>riod  in  any  climate 
without  deterioration.  The  special  feature  of  these  cells  lies  in  the 
fact  that  when  they  leave  the  manufactun^rs  works  they  eontaiit 
an  exciting  agent  in  an  absolutely  dry  and  inactive  condition.  No 
action  willbe  found  to  take  place  withiii  the  cells,  nor  can  any  current 
he  drawn  from  them  until  plain  water  has  been  added.  Their  electrical 
output  is  not  ri'duced  by  keeping  them  unchanged  in  any  climate,  and 
it  is  claimed  that  they  arc  sui)erior  to  all  other  cells  for  which  similar 
characteristics  are  claimed,  and  they  possess  all  the  projierties  of  dry 
cells  of  the  highest  class.  Instructions  for  charging  the  cells  are 
included.     Our  illustration  shows  the  new  label  which  the  company  are 
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Some  Personal  Problems  in  Electrical  Development.' 


By   J.    W.   BKArCHAMl 


Whilst  our  industiy  lias  been  devoting  its  energies  to  war  work 
an  immense  change  has  taken  j)hiee  in  the  general  outlook  towards 
electrical  methods,  and  certain  sections  of  our  business  now  stand 
upon  a  slowly  accumulated  goodw  ill  whicli  at  last  promises  adequate 
i-eward.  Our  work  is  founded  ujKm  the  fact  that  man  needs  artificial 
light,  artilicial  heat  and  mechanical  ]iower.  These  services  have 
in  the  jiast  all  l)een  attained  by  the  consumption  of  some  form  of 
fuel,  chiefly  coal.  When,  however,  we  employ  coal  to  produce 
electricity,  we  pass  on  to  the  user  not  a  fuel,  but  rather  a  vehicle  or 
carrier  of  energy  which  can  be  employed  in  the  form  of  light,  heat 
or  power.  The  real  point  to  be  kept  in  mind  is  that  the  ultimate 
u.ser  really  calls  for  these  services — that  is  to  say,  he  desires  neither 
coal,  gas  or  electricity  as  such,  but  only  a  fonn  of  energy  that  will 
do  his  work  in  the  most  economical  manner.  The  conditions  under 
which  this  form  of  energy  is  supplied  are  diametrically  opposed  to 
those  which  obtain  in  an  ordinary  trading  concern,  where  the  costs 
are  closely  proportional  to  the  amount  of  the  commodity  pro- 
duced, and  where  the  expenditure  can  to  a  great  extent  be  varied 
to  meet  fluctuations  in  demand,  -so  that  while  private  traders  are 
allowed  to  follow-  the  general  upward  movement  in  prices  with  but 
little  criticism,  they  are  usually  ready  to  complain  of  an  advance 
in  price  of  gas  or  electricity,  and  to  treat  as  a  grievance  changes  in 
condition  of  sale  or  working,  forgetting  that  it  is  undesirable  that 
even  a  small  section  of  consumers  should  be  served  at  rates  which 
entail  a  loss. 

The  princiijal  problem  before  supply  engineers  at  the  present 
time  is  the  hous  hold  consumer,  who  appropriates  a  small  part  of 
the  machinen,'  and  mains  system,  requires  service  cable  and  fittings, 
and  must  bear  his  share  of  the  cost  of  repairs,  supervising,  meter 
reading  and  accountancy.  Ml  these  items  have  increased  greatly 
in  cost,  and  they  must  be  recovered  before  the  units  demanded  are 
taken  into  consideration.  On  the  other  hand,  improvements  in 
lamps,  restrictions  on  behalf  of  coal  saving  and  war  time  lessons  in 
using  daylight,  together  with  economy  generally,  tend  to  reduce  the 
demand  "for  domestic  lighting.  To  lower  costs  of  supply  and  instal- 
lation work,  or  to  increase  the  use  of  electricity  and  so  obtain  a  larger 
return  from  each  connection,  and  bring  down  the  cost  of  material 
and  apparatus  by  enlarging  the  market  for  it,  are  methods  of  attack- 
ing the.se  difficulties  ;  but  the  second  offers  the  greater  and  better 
prosjiect  at  the  moment.  It  has  Ijeen  too  much  taken  for  granted 
that  the  consumer  shares  our  interest  in  the  intricate  principles 
involved  in  our  work.  We  talk  to  him  in  terms  w  hich  only  mystify, 
and  have  always  tried  to  show  him  too  much  of  the  work,  instead 
of  concentrating  upon  the  results.  So  far  very  little  has  been  done 
to  create  a  demand  for  electrical  methods,  quite  apart  from  any 
question  of  the  particular  means  to  be  employed  ;  but  this  work, 
though  excellentlj-  done  in  some  cases,  has  suffered  from  having  been 
localised,  though  an  attempt  is  now  being  made  to  convince  manu- 
facturers, contractors  and  supply  authorities  that  efforts  and  funds 
should  l)e  jKJolcd.  But  an  advertising  scheme,  through  broadly 
conceived  and  well  supported,  will  not  by  itself  ilo  what  we  want. 
In  addition  a  sort  of  practical  and  spiritual  supjmrt  of  all  those 
electrical  men  who  come  in  contact  with  the  public  is  needed,  and 
we  should,  therefore,  endeavour  to  convert  all  the  electrical  super- 
visors and  workmen  from  the  narrow  trading  point  of  view  to  the 
"  service  idea."  .Any  large  trading  undertaking  is  in  the  nature 
of  public  service,  and  is  not  merely  an  organisation  to  produce 
something  and  hand  it  over  the  counter ;  but  is  an  attempt  to  build 
up  a  business  which  shall  Ik-  as  great  a  lx>nc(it  to  the  community  as 
to  the  owners,  by  offering  something  useful,  teaching  people  to  want 
it,  and  following  up  the  business  in  such  a  way  that  consumers  are 
satisHed,  and  liecome  themselves  unconscious  canva.ssers  for  further 
business.  Such  methods  can  \>c  most  satisfactorily  adopted  in  the 
case  of  the  supply  of  electricity  and  electrical  apparatus.  We  must 
tirst  get  the  attention  of  the  public  by  judicious  advertising,  rcmem- 
l)ering  to  pla<te  most  stress  on  the  linal  result  and  on  the  total  cost 
and  a<lvantages  of  the  services  offered.  Having  stimulated  interest 
it  is  next  necessary  to  show  that  we  ourselves  appreciate  the  advan- 
tages of  the  methods  we  are  recomracnrling.  It  would  })C.  worth 
while  in  this  respect  for  employers  to  assist  their  staffs  to  use  elec- 
trical apjiaratus  in  their  daily  life,  and  encourage  them  to  make  a 
sympathetic  study  of  its  fK'culiarities  aiul  cost  in  their  own  homes. 
They  would  thus  constitute  a  paid  body  of  exiierimenters  w  ho  would 
learn  the  difficulties  at  first  hand,  and  help  manufacturers  by  pro- 
ducing a  volume  of  accurately  observed  cx|X"rinients,  besides  fitting 
themst^lves  to  talk  to  the  public  about  the  use  and  cost  of  electrical 
apparatus.     Much  harm  has  been  done  by  the  emplojTnent  of  men 

*  Abstract  of  a  Paj)cr  read  before  the  National  Association  of  Super- 
vising Electricians. 


who  have  never  been  trained  to  understand  the  rlevelopnient  of 
electrical  ajiparatus  or  the  difficidties  of  manufacturers  and  supply 
engineers.  It  is  a  mistake  to  allow  anyone  to  deal  direct  with  the 
public  unless  he  has  a  fair  appreciation  of  the  leading  problems  of 
supply  and  costs,  and  realises  the  great  future  for  electrical  methods. 
It  is  not  for  want  of  help  that  the  average  electrical  man  makes  so 
poor  a  case  for  his  goods  ;  it  is  merely  lack  of  the  correct  or  jxipular 
]X)int  of  view.  This  question  of  personal  attention  to  the  consumer 
is  the  tirst  jxiint  in  any  propaganda  scheme,  without  which  most 
of  our  efforts  must  be  w  fisted. 

The  next  necessity  lies  in  improving,  show  room  displays,  taking 
fuller  advantage  of  exhibitions  and  gatherings  of  all  kinds,  and  giving 
facilities  for  free  trial  of  apparatus.  At  the  present  time  electrical 
show-room  displays  are  j)Oor.  If  a  lady  asks  what  it  costs  to  use,  say, 
a  kettle,  the  attendant,  after  wrestling  for  a  minute  or  so  with  small 
ill-stamjied  figures,  announces  in  a  doubtful  voice  that  it  consumes 
about  a  half  unit  an  hour.  The  lady,  with  the  preconceived  idea 
that  electricity  is  expensive,  will  probably  wonder  if  it  takes  an  hour 
to  boil,  and  no  doubt  will  not  know  the  price  of  half  a  unit.  It  is 
a  pity  that  tariff  cost  labels  for  all  electrical  apparatus  have  not  been 
used  by  manufacturers,  and  it  is  more  to  be  regretted  because  the 
cost  of  using  electricity  can  be  stated  so  accuratelj-.  With  regard 
to  showrooms,  the  single  apjieal  idea  so  well  carried  out  by  certain 
firms  and  some  of  our  own  West  End  shops  is  worthy  of  commen- 
dation. The  display  of  wiring  accessories  is  generally  waste  of 
space,  and  attention  should  be  concentrated  on  the  final  piece  of 
apparatus  which  burns  electricity  in  light,  heat  or  ]X)wer.  In  con- 
sidering the  question  of  domestic  application,  the  cost  of  the  installa- 
tion and  the  prejudice  of  the  householder  against  changing  his 
methods  are  importatit  factors,  and  ojien  up  a  w  ide  field  for  intensive 
propaganda.  The  work  is  worthy  of  much  trouble  and  considerable 
expenditure  because  the  field  is  so  vast.  It  is  most  essential  to  take 
advantage  of  certain  circumstances  which  have  arisen  during  the 
war.  First,  the  great  shortage  of  domestic  labour,  with  the  result 
that  householders  were  forced  to  give  attention  to  the  improvement 
of  their  methods,  particularly  in  regard  to  kitchen  work.  We 
should,  therefore,  emphasise  the  all  electrical  idea  of  a  background 
of  these  changed  conditions,  and  in  careful  relations  to  certain  other 
directions  in  which  the  home  equipment  is  now  being  modiHed,  the 
underlying  point  being  that  we  are  not  out  to  oiler  something  solely 
different  from  that  which  now  obtains,  but  to  provide  an  imjwrtant 
item  in  a  complete  revolution  in  home  practice,  and  to  give  a  service 
so  superior,  and  of  such  a  different  character,  that  some  comparison 
between  the  cost  of  using  our  old  method  and  that  at  present  em- 
ployed has  little  meaning.  Every  effort  should  be  made  to  get  new 
lighting  business  even  among  old  consumers,  for  it  is  improbable 
for  many  years  to  come  that  many  houses  will  achieve  such  a  fully 
electritied  light  as  not  to  make  it  worth  whUe  for  contractors  to  get 
closely  in  touch  with  them,  and  to  interest  their  original  lighting 
consumers  in  lighting  developments.  The  housing  problem  is  one 
which  will  interest  jjeople  of  all  classes  for  many  years  to  come,  and 
if  it  can  be  shown  to  a  man  who  is  forced  to  put  down  a  £l,fKK)  or 
£2,000  on  an  old  house  that  by  a  very  moderate  increase  in  his  (capital 
ex]5enditure  he  can  sell  or  arrange  to  equip  that  house,  with  our 
assistance,  as  to  make  it  almost  equal  in  comfort  and  convenience 
with  the  best  that  the  modern  architect  can  offer  there  are  immense 
possibilities. 

Hoist  Accidents. — The  Factory  Department  of  the  Home 
Office  states  that  the  dangers  associated  with  the  use  of  hoists 
of  the  cage  type  in  factories  and  workshops  are  not  sufficiently 
realised,  and  the  Home  Office  has  issued  Safety  Pamjihlet  No.  2 
(fid.  net),  giving  details  of  methods  and  ap))liances  by  which 
they  can  be  avoided.  The  most  fruitful  causes  of  accidents 
arc  found  to  be  crushes  between  the  cage  and  the  door  lintels 
or  other  ])rojc(ti()ns  in  tlu^  hoist  well,  and  falls  down  the  well. 
Practically  the  whole  of  the  former  would  be  ])revented  by 
fitting  a  collapsible  gate  on  the  cage  itself,  with  an  interlocking 
mechanism  to  ensure  tliat,  unless  it  is  closed,  the  cage  cannot 
be  started.  If  gates  arc  not  i)racticable,  jtrojections  in  the 
well-shaft  that  cannot  be  removed  should  be  bevelled  off.  and 
lintels  of  doorways  and  window  ojienings  slioiild  be  j)rovided 
with  bevel  boards.  To  ])rcvent  falls  down  the  well,  each 
doorway  should  have  a  door  fitted  flush  with  the  inside  of 
the  well,  and  so  coristructed  that  it  cannot  be  opened  until 
the  cage  is  at  rest  opposite  it.  and  that  it  must  be  closed  and 
fastened  before  the  cage  <:\n  be  moved  aw-ny. 
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Prices  and  Conditions  for  the  Supply  of  Electric 

Power  to  Works. 


At  a  recent  meeting  of  the  Manchester  Association  of  Engineers  a 
discussion  took  place  on  the  "  Prices  and  Conditions  for  the  Supply 
of  Electric  Power  to  Works."  The  subject  was  dealt  with  from 
the  point  of  view  of  the  purchaser  by  Dr.  W.  t'ramp,  and  from  the 
point  of  view  of  the  supplier  by  Mr.  Julius  Firth.  We  summarize 
below  the  remarks  of  the  openers  on  the  question  of  price,  and  give 
a  short  account  of  the  subsequent  discussion. 

Dr.  W.  C'raMP  said  :  The  question  is  at  what  price  and  under 
what  conditions  will  it  pay  me  to  take  the  power  for  my  works  from 
the  local  po«er  supply.  The  expression  "'  will  pay  me"  must  be 
understood  to  have  a  wider  signiiicance  than  that  of  mere  linance. 
such  as  worry  and  distraction  of  thovight  from  more  important  issues, 
to  which  a  money  value  cannot  be  set.  Apart  from  these  general 
considerations  there  are  two  cases  between  which  must  be  distin- 
guished, viz.  :  A  new  works  and  existing  works.  In  the  former  a 
decision  is  easier,  since  shops  and  niachinery  can  be  selected  and 
placed  to  take  the  greatest  advantage  of  the  source  of  power  selected, 
and  further,  there  is  no  prejudice  and  no  incubus  of  undepreciated 
capital.  In  such  a  case  then  the  problem  simpliiies  itself  to  answer- 
ing this  question.  At  what  price  jier  kelvin  can  an  individual 
factory  generate  power  ?  The  answer  is  complicated  by  the  cor- 
responding questions :  What  sort  of  a  factorj-  and  of  what  size  ; 
how  many  hours  per  week  does  it  run,  and  of  what  nature  is  the 
load  ?  In  a  chemical  works  or  dye  works,  for  instance,  hot  w'ater 
is  required  for  industrial  purposes.  Whenever  this  is  the  case 
steam  can  be  used  as  a  source  of  power  under  very  advantageous 
conditions.  The  power  in  fact  becomes  a  bye-product,  and  it  is 
imjwssible  for  a  public  electric  supply  to  compete.  Again,  in  some 
industries  the  converse  is  true,  for  heat  is  given  out  by  the  processes, 
which  can  be  utilised  for  the  production  of  power,  and  here  again  a 
public  supply  can  hardly  compete,  as  power  is  actually  a  bye- 
product. 

The  following  are  e.xamples  of  load  factors  in  various  works  : 
Flour  mills,  50  to  85  per  cent.  ;  chemical  works,  70  to  90  per  cent.  ; 
machine  tool  works,  12  to  25  per  cent.  ;  and  steel  works,  25  to  40  per 
cent.  Taking  a  special  ease,  and  assuming  a  load  factor  of  25 
])er  cent.,  and  a  plant  requiring  a  maximum  of  1,000  kw..  such  a 
works  «ill  not  need  a  full  stand-by  set.  Two  Lancashire  boilers, 
a  1,000  kw.  steam-turbo  alternator,  condensing  ])lant,  stand-by 
lighting  set,  and  engine  and  boiler  room  can  be  allowed.  Prices 
recently  obtained  show  that  the  ■  ost  would  be  about  £20,000,  exclu- 
ding land.  Allowing  annual  charges  of  I2i  jier  cent.,  coal  2  lb. 
l>er  kelvin  at  35s.  per  ton,  we  have  annual  charges,  £2,800  ;  coal, 
£3,500  ;  labour,  £650  ;  oil,  waste,  stores  and  repairs,  £350  ;  giving 
a  total  of  £7,300.  The  units  generated  are  2-2  by  10«,  and  the 
price  jier  unit  is  OSd.  The  price  i)cr  unit  con-esjxjnding  to  this 
load  factor  is  Id.  jjer  unit.  Now,  if  this  is  the  case  for  an  electric 
generating  set  the  result  is  still  more  marked  where  a  works  can  be 
driven  direct  from  a  steam  engine,  since  in  this  case  the  generator, 
the  motors  and  the  cables  would  not  be  required.  The  motois  and 
cables  in  the  above  instance  are  not  included  as  they  are  common 
both  to  the  private  plant  and  to  the  supply  from  a  public  source. 
If  on  the  other  hand  we  consider  a  small  works  requiring,  say,  140 
B.H..P.  that  can  be  driven  from  an  engine  of  the  Garrett  type,  the 
price  per  unit  for  a  25  per  cent,  factor  is  as  follows  : — Capital 
charges,  £375  jjer  annum  ;  coal,  £46.")  :  labour.  £250  ;  oil,  waste, 
stores  and  rejjairs,  £150  ;  or  a  total  of  £1,240,  giving  an  ecjuivalent 
jier  unit  of  Is.  3d.  The  cost  of  driving  from  the  power  mains  in 
such  a  case  .would  be  as  follows  :  Cost  of  motors,  cables,  switch- 
board, etc.,  £1,000  ;  12i  per  cent,  of  this  gum,  £125  ;  labour,  oil 
waste,  etc.,  £45,  or  a  total  cost  {jer  unit  of  I-18d.  So  that  in  this 
case  there  is  a  small  financial  advantage  in  adopting  power  from 
the  local  supply. 

The  case  of  replacing  existing  private  plants  is  more  difficult. 
For  if  the  plant  jxjwer  is  modern  the  ]iublic  supply  cannot  usually 
compete  with  it  in  running  cost,  esj^ecially  when  loaded  with  the  cost 
of  scrapping  the  existing  plant.  If  it  is  old  and  approaching  the 
end  of  its  economic  life  the  cost  of  replacing  it  may  just  turn  the 
scale  in  favour  of  public  supply.  The  following  instance  is  typical  : 
— A  mill  having  a  load  factor  of  45  per  (■cut.  and  a  maximum  demand 
of  160  kw.  has  a  steam  plant,  of  which  the  engine  is  in  good  condition, 
but  the  boiler  needs  renewing.  The  value  of  the  plant  in  the  books 
is  £700,  of  which  £120  represent?  the  boiler.  The  insurance  is  £12 
jx-r  annum.  The  actual  running  costs  arc  given  below,  and  the  loi-il 
supply  offers  electricity  at  1-I4d.  per  unit.  The  «apital  cost  of  a 
new  boiler  is  £l,.-)00,  and  of  motors  and  cables.  £l.(iOO.     Will  it  pay 


to  ado])t  electric  driving  ?  It  will  Ix;  seen  that  the  steam  plant  is 
nearly  tlo«  n  to  its  scrap  value.  Taking  £1(M)  {ler  ainium  for  interest 
and  depreciation,  the  present  actual  cost  of  running  by  steam  is : — 
Coal,  £1,580;  labour,  £520;  ashes,  £10;  oil,  wa.ste,  stores,  etc.,> 
£108 ;  insurance,  £12 ;  interest  and  depreciation,  £100  or  a 
total  of  £2,330,  adding  interest,  insurance  and  dep  eciation  for  the 
new  boiler,  less  £100  for  the  old  one,  we  get  £220,  or  a  grand  total 
of  £2.550.  The  cost  of  running  electrically  will  be: — Energj' 
(allowing  for  improvement  of  drives),  £2,900  ;  interest  and  depre- 
ciation on  cost  of  motors,  etc.,  viz.,  £1,6(HJ,  less  .scrap  value  of 
steam  plant.  £300;  i.e.,  £1,300.  Depreciation,  etc.,  at  12J  per 
[ler  cent.,  £162;  labour,  £50  ;  oil,  waste  stores,  etc.,  £48;  or  a  total 
of  £3.16ft.  lu  this  case  it  is  evident  that  the  caj)ital  cost  of  the 
two  alternatives  is  so  similar  that  it  cannot  affect  the  question;  and 
the  annual  cost  of  electrical  driving  will  be  at  least  £500  more  than 
driving  by  steam.  To  sum  up,  a  public  supply  cannot  at  present 
compete  with  a  private  plant  in  a  new  works  if  : — ( 1)  The  load  fa(-tor 
exceeds  25  jier  cent,  and  the  M.D.  exceeds  I,0<10  kw.  ;  (2)  The  load 
factor  exceeds  30  per  cent,  and  the  M.D.  exceeds  600  kw. ;  (3)  the 
load  factor  exceeds  50  per  cent,  and  the  M.D.  exceeds  250  kw.  In 
an  old  works  each  case  must  be  determined  on  its  merits.  These 
rough  limits  take  into  consideration  the  fact  that  for  50  per  cent. 
load  factors  and  over  considerable  standby  plant  is  necessary. 

Mr.  Julius  Firth  said  : — The  question  is  a  difhcult  one  because, 
broadly  speaking,  the  cost  to  the  supplier  for  any  particular  con- 
sumer's supply  depends  so  largely  on  how  much  he  has  to  incur 
capital  expenditure  or  to  what  extent  it  can  be  met  by  increasing 
the  load,  and  also  because  the  answer  depends,  not  on  the  arrange- 
ments of  the  power  house,  but  on  the  algebraic  sum  of  the  peculi- 
arities of  all  the  other  consumers  who  are  connected  to  the  same 
company's  mains.  For  the  consumer  of  electrical  energj',  the  cost 
of  supply  dejiends  on  his  demand  judged  only  partly  on  its  own 
merits  and  partly  in  relation  to  the  demands  of  otliers.  So  that  to 
charge  for  a  supply  on  its  load  factor  alone  maybe  very  unfair  as  two 
consumers  with  identical  load  factors  may  cost  so  verj'  differently 
to  supply.  Again  the  "  maximum  demand  "  as  measured  in  any 
actual  quarter  may  be  much  less  than  in  others  so  that  the  question 
as  to  whether  the  maximum  demand  should  be  charged  for  by  the 
day.  month,  or  year,  is  really  beside  the  mark.  The  engineer  cannot 
adjust  the  amount  of  plant  staiuling  in  his  station  each  month  end. 
The  Hxed  jiart  of  each  consumer's  pa\auent  should  lie  based  on  the 
maximum  load  he  is  entitled  to  denuxnd  and  not  on  the  quarterly 
fluctations  of  his  load.  Again,  as  every  new  consumer  who  increases 
the  station's  maximum  load  involves  sooner  or  later  the  purchase 
of  additional  plant,  such  new  consumer  should  be  compelled  to  give 
some  sort  of  guarantee  of  jiermanence.  This  is  easiest  done  by  an 
agreement  to  pay  interest  on  the  capital  exiienditure  involved  for  a 
certain  jx-riod. 

Now,  although  it  is  ])ossible  (o  go  into  questions  of  load  factor 
and  tinie  of  maximum  demand  for  each  large  consumer,  it  is  desirable 
to  provide  a  simple  tariff  that  will  mete  out  something  like  justice 
to  the  ordinary  consumer.  One  of  the  first  facets  unearthed  is  that 
there  is  a  class  of  consumers  out  of  w-hom  it  is  exceedingly  tliffioult 
to  see  any  way  of  making  a  profit  at  all ;  an  extreme  instance  of 
this,  the  large  private  house  having  a  large  maximinn  demand, 
which,  coming  as  it  does  right  on  the  peak  of  the  station's  load, 
involves  a  maximum  amount  of  capital  to  be  ex(x-nded  in  ])roviding 
for  it.  whilst  the  imits  taken  [km-  annum,  juirtly  due  to  the  house 
being  shut  up  for  long  [K-riods  together,  are  quite  out  of  comiMrison. 
small. 

In  the  case  of  a  com])any  the  prices  charged  should  be  as  high  as 
possible  consistent  with  not  imix-rilling  the  success  of  the  ventui-e. 
The  prices  charged  shouUl  in  fact  be  only  limited  by  the  general 
IX)licy  of  increasing  business.  In  the  municipal  enterprise,  on  the 
other  hand,  no  jn-ofit,  as  such,  should  be  earned.  The  jUant  was 
put  (low  n  by  the  ratejmyers  for  their  ow  n  use  and  it  should  be  the 
endeavour  of  the  management  that  each  owner-con.sumer  should 
contribute  to  the  common  funds  in  accordance  with  what  his  supply 
costs  to  make  and  deliver.  It  might  conceivably  be  ijotxi  hiisiiiegx 
for  a  company  to  charge  a  uniform  rate  of  id.  jier  vniit  to  all  comers 
irresiK>ctive  of  what  each  cost  them,  hoping  to  make  up  on  the 
swings  what  they  lost  on  the  roundabouts. 

Cantankerous  consumers  sometimes  come  with  a  story  that  they 
can  make  their  own  supply  at  a  lowiMcost  than  that  charged  by  the 
supply  authority,  l)ut  certain  points  arc  apt  to  be  overlooked  in  this 
comparison,     siimc  of  these  aiv :-((/)  The  greater  reliability  of  a 
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public  supply  as  oom|>arecl  with  any  i>i"ivate  plant;  (h)  Tlu*  mucli 
greater  ease  in  extending  the  supply  of  ]X)wer  as  reiiuired  in  large 
or  small  increments  and  at  short  notice  ;  (c)  The  fact  that  the  public 
supply  is  always  on  tap  is  a  real  money  saver.  Departments  can 
he  run  8e|)arately  on  overtime,  office  lights  run  all  night  at  stock 
taking  times,  rejjair  shops  run  at  week  ends,  etc.  ;  (rf)  The  much 
Ix-tter  use  both  energy  and  money  can  be  put  to  in  one's  own  business 
instead  of  in  the  very  sjx-cialised  and  tricky  business  of  power 
majiufacture.  * 

In  this  connection  be  it  noted  that  a  munici])ality  can  borrow 
its  money  at  5  or  6  jier  cent.,  whereas  capital  is  surely  worth  three 
or  four  times  this  in  one"s  own  business.  Besides  these  there  are  the 
obvious  advantages  of  large  over  small  power  plants  in  first  cost, 
running  costs  and  the  etlect  of  the  diversity  factor  on  the  load  fa<tor, 
but  all  these  are,  or  ought  to  be,  reflected  in  the  cost  jx-r  \niit. 
Whereas  a,  b,  c.  d  are  all  "  thrown  "  and  give  facilities  to  the  manu- 
facturer in  the  conduct  of  his  own  business  not  given  by  the  private 
plant.  Again,  in  estimating  the  costs  of  a  private  plant  there  are 
two  items  that  are  often  lost  sight  of.  These  are  : — (a)  Cost  of 
management  :  for.  although  the  wages  of  the  driver  and  stoker  are 
])rAj)erly  included,  the  time  and  thought  given  to  that  dejiartment 
by  the  heads  of  tlie  firm  are  seldom  mentioned.  Also  the  office  work 
involved  is  often  not  (Oiarged  against  the  jjower  production  depart- 
ment. -All  this  really  has  to  be  jiaid  for  iti  the  case  of  the  private 
as  mucli  as  in  the  public  supply  :  (ft)  Rent  of  sjjace  and  buildings 
is  sometimes  forgotten,  together  with  rates  and  taxes,  heating, 
lighting  and  establishment  charges. 


UlSCUSSJOX. 

Mr.  S.  J.  W.\TS(ix  (flury)  .said  during  the  past  10  years  sub.stantially 
all  the  small  users  had  been  .swept  into  the  net  of  the  public  electricity 
sui)])ly  ;  there  could  he  no  question  that  private  plants  of  small  size  were 
unable  to  operate  at  competitive  prices.     Capital  charges  were  of  great 


iiii])ortancc  in  any  comparison  of  ivlative  cost.  A  private  plant  might 
oiK>rate  during  part  of  the  year  only,  but  the  capital  exjienses  continued 
during  the  idle  period. 

.Mr.  BiTTKKWORTK  said  even  a  municipal  supply  might  fail,  and  a 
man  who  had  two  strings  to  his  bow  was  in  a  better  position.  This 
was  a  consideration  of  some  importance,  especially  in  the  case  of 
a  rc|«ur  shop,  which  must  be  kept  going  at  all  costs  and  be  able  to  go  on 
by  night  or  by  day.  At  his  own  works  they  made  their  own  current  for 
lighting,  and  used  the  Corporation  supply  for  power;  but  they  also 
ariaiiged  to  take  current  for  lighting  from  the  {Corporation  supply  if  it 
should  bcc(mic  necessary.  If  one  supply  failed  the  other  would  come 
into  oijeration.  Some  of  the  machines  were  not  wanted  all  the  time, 
especially  in  the  foundry.  They  could  be  driven  from  the  lighting  set 
or  from  the  public  supply  if  the  necessity  arose. 

Mr.  Bedson  said  25  years  ago  he  put  down  a  plant  of  (>(MI  n.p. 
direct-current  dynamo  driven  by  a  triple  expansion  engine  at  Kid  lli. 
jiressure.  The  dynamo  was  run  at  KiO  revs,  per  min.,  direct  driven,  and 
energy  was  supplied  at  |<1.  per  unit.  That  bore  out  what  Dr.  Cramp  had 
said  abiiut  jirivate  plant.  Nevertheless,  he  was  a  great  believer  in 
munioi]ial  undertakings.  In  his  own  works  he  had  installed  11,000  H.p. 
in  motoi's  supplied  from  the  mains.  He  thought  so  large  a  contribution 
to  the  municijMil  undertaking  was  a  help  to  the  small  users,  and  in  his 
opinion  it  was  quite  right  that  the  large  consumer  should  have  some 
advantage  in  view  of  the  benefit  he  conferred  upon  the  small  consumer. 

Alderman  Walker  said  a  contract  was  based  on  the  conditions  of  the 
particular  case,  and  it  was  because  of  the  difficulty  of  explaining  those 
conditions  to  other  would-be  purchasers  that  it  was  necessary  to  keep 
those  agreements  private  and  not  pubUsh  them.  When  the  negotiations 
were  proceeding  for  securing  a  load  it  was  remarkable  how  very  different 
the  conditions  were  in  what  appeared  superficially  to  be  very  similar 
work.  Suppose  the  case  of  a  chemical  proce-ss  carried  on  near  the 
generating  station,  taking  current  at  the  voltage  and  under  the  con- 
ditions generated,  their  own  feeders  drawing  into  the  works,  keeping 
off  the  system  during  the  peak  load.  Under  such  favourable  circum- 
stances the  consumer  could  very  well  be  offered  a  ])rice  much  below  what 
the  ordinary  consumer  would  be  required  to  ])ay,  and  it  was  to  the 
benefit  of  the  whole  system  that  that  should  be  so.  Wlien  such  a  cus- 
tomer was  brought  on  the  bus  bars  it  pulled  down  the  general  cost. 


Heating  and  Cooking  Notes. 

New  Apparatii.s. 
The  cessation  of  war  work,  dating  back  to  the  Armistice  tw  elve  months 
ago,  has  naturally  led  to  a  return  to  the  production  of  jjcace-time 
products.  As  a  result  a  number  of  new  tyjxjs  of  heating  and  cooking 
apimratiis  lia\e  iM'en  produced  by  various  manufacturers.  Whilst 
progress  is  desired,  and  no  one  wishes  this  section  of  the  industry 
to  stand  still,  ne\("rthebss  the  greatest  drawback  at  the  present 
time  to  the  development  of  the  usi'  of  electrical  apparatus  for 
heating  and  cooking  is  the  cost  of  the  apparatus  and  necessary 
wiring.  So  far  as  the  apparatus  is  concerned  this  cost  can  only  be 
retluced  by  bulk  production  and  simpliiii^ation  of  designs.  I'n- 
doubtedly  the  need  exists  for  a  standard  type  of  clement  which  can 
lie  fitted  to  any  ty|x^  f  radiator  or  cooker  frame.  It  wouUl  have 
l)een  just  as  logical  for  each  manufacturer  of  electric  lighting  liftings 
to  so  design  their  tittings  that  only  their  own  tyiK>  lamps  <-ould  be 
used,  as  it  is  for  manufacturers  of  heating  apparatus  not  to  decide 
amongst  themselves  on  a  standard  size  element  and  adapt  theii- 
frame  designs  ac(-ordingly.  The  manufacture  of  electric  lamps 
.  progre.s.sed  from  the  carbon  li lament  stage  to  the  |)resent  day  half- 
watl  lamj),  but  the  stages  of  progress  did  not  deter  the  public  from 
installing  electric  light  because  they  could  change  old  lamps  foi- 
new  at  a  reasonable  cost.  Many  a  consumer  is,  however,  deterred 
from  adopting  electric  cooking  and  heating  because  the  feeling 
exists  that  a  com[)aratively  costly  cooker  or  radiator  may  be  out 
of  date,  HO  far  as  the  elements  are  concerned,  in  about  two  years. 
The  use  of  standard  size  elements  would  remove  this  difficulty  and 
hindrance  to  the  development  of  the  use  of  electric  cooking  and 
heating. 

The  Silverdai.e  Miniature  Hotim.ate. 
.Small  cooking  devices  which  can  be  used  oil  an  ordinary  lamp 
holder  on  a  lighting  cinuiit  always   jnovirle  a  valuable   means  of 

converting  consumers    to 

^^HHHjHkj^  of  electricity  for 

m|HH|^^^^^V  J  ^"^  ^  cooking  |)urposcs.    In 

■^^^^I^^^Sb     /^^BHSMhi       conne(!tion   the  Silvcrdale 
B  ^^H    (6nKni^ft      Miniature  jj  Hotplate,    re- 

*  ^T^Br    alm'il'i  iiHiilM      I'cntly  placed  on  the  mar- 

ket iiy  the,  London  Elec- 
tri(^1JStores,      is  '  a    |wel- 
conie    faddition      to     this 
Vii;.  I.     Tub  .Sii.vKKOAi.K  .MiMATl'RK        <la-s«  of    apparatus.     The 
HorrLATK.  con8um|)tion  is  l;">(l  watts. 


and  the  hotplate  is  intended  for  su(-li  purposes  as  boiling  water  for 
the  early  morning  cuii  of  tea,  or  for  shaving  water,  or  heating 
children's  food.  We  illustrate  a  general  view  of  this  piece  of  appara- 
tus in  Fig.  1 ,  and  it  will  be  noticed 
that  it  is  supplied  complete  with 
a  length  of  flexible  cable  and 
cocus  adapter. 

ThuQuain  Immer-sion  Heaiek. 
k\\  immersion  heater,  sold  at 
the  popular  pric^e  of  15s.  complete 
with  flex  and  cocus  adapter, an<l 
which  <^an  be  removed  from  the 
liquid  whilst  <m  circuit,  is  cer- 
tainly a  deveh)j)ment  in  British 
man iifacturing.which  will  remove 
the  necessity  of  purchasing  appa- 
ratus of  similar  type  manufac- 
tured in  .\mcrica.  The  heater 
is  constructed  of  a  high  grade 
nickel-chrome  alloy  spiral  resist- 
aiK'o  wound  and  mounted  on  a 
support  of  pure  silica  which  is 
enclosed  in  a  quartz  silica  casing, 
thus  allowing  the  heater  to  bo  run 
equally  well  in  air  or  in  a  Huitl. 
We  also  understand  the  heater 
nuiy  be  plunged  into  ice  cold 
water  without  cracking.  The 
whole  is  affi.xed  to  a  wooden 
handle  and  protected  by  anickel- 
|ilatcd  heavy  gauge  wire  frame. 
Such  a  ])icce  of  apparatus  can  be 
used  for  many  household  needs 
in  the  shape  of  warming  water, 
food,  &c.,  and,  in  addition,  is  a 
serviceable  accessory  in  the  doc- 
tor's or  dentist's  surgery. 

.\ny  food,  C..7.,  milk,  k'ft  on  the 
heater  on  removal  from  the  fluid 
is  immediately  evaporated,  and  therefore  there  is  no  trouble  with 
(deaning  as  was  often  the  case  with  ni(^kel- plated  encased  type 
immersion  heaters.  Also  the  absence  of  a  metal  casing  makes  the 
heater  more  efficient.  The  consumption  is  200  watts,  and  a  general 
view  of  the  teater  is  shown  in  Fig.  2.  A  larger  size,  consuming 
1,000  watts,  is  made  for  coinmcrcial  purposes.  The  selling  price  of 
the  larger  heater  is  I  guineas. 


Fio. 
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Immersion  H  eater. 
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Imports  and  Exports  Regulation  Bill. 


This  Bill,  which  was  introduced  into  the  Housp  of  Commons  last  week 
by  Sir  Auckland  Geddes,  proposes  to  constitute  a  Trade  Regulation 
Committee,  to  regulate  the  importation  of  goods  with  a  view  to  pre- 
venting dumping,  safeguarding  key  industries  and  industries  affected  by 
the  depreciation  of  a  foreign  currency,  to  regulate  temporarily  the  ex- 
portation of  certain  goods,  &c. 

The  proposed  "  Trade  Regulation  Committee,"  will  consist  of  the 
Presiilent  of  the  Board  of  Trade,  the  Financial  Secretary  to  the  Treasury, 
the  I'arliamentary  Under-Secretary  of  State  for  Foreign  Affairs,  the 
Secretary  of  the  Department  of  Overseas  Trade  (Development  and 
Intelligence),  the  Permanent  Secretaries  of  the  Board  of  Trade,  the 
Comptroller  of  the  Deiiartment  of  Overseas  Trade,  and  10  members  of 
the  House  of  Commons,  to  hs  nominated  by  the  House. 

The  following  is  an  abstract  of  the  essential  parts  of  the  Bill : — 
Pkevention  of  DrMriNO. 

The  Board  of  Trade  on  being  satisfied  (a)  that  goods  of  any  class  or 
description  produced  or  manufactured  in  any  country  outside  the  United 
Kingdom  are  systematically  and  in  substantial  quantities  being  imported 
into  or  bsing  sold  or  offered  for  sale  in  the  United  Kingdom  at  prices 
below  the  foreign  value,  or  that  there  are  good  grounds  for  apprehending 
that  such  importation  or  sale  is  about  to  take  place  ;  and 

(i)  That  the  production  or  manufacture  of  similar  goods  in  the  United 
Kingdom  is  or  is  likely  to  bj  thereby  adversely  affected,  may  by  order 
apply  the  Act  to  goods  of  that  class  or  description,  if  imported  from  or 
if  made  or  produced  in  any  country  outside  the  United  Kingdom  or 
such  country  or  countries  as  may  b?  sp?cified  in  the  order. 

Any  such  order  may  provide  that  goods  to  which  the  order  applies 
shall  not  be  imported  unless  there  are  produced  to  the  Commissioners  of 
Customs  and.  Excise  (n)  a  sworn  declaration  by  the  consignor  stating  the 
foreign  value  of  the  goods  and  the  country  of  manufacture  or  production 
of  the  goods  ;  and 

(b)  A  valid  certificate  from  the  proper  officer  that  to  the  bast  of  hii 
knowledge  and  belief  the  statements  contained  in  the  sworn  declaration 
by  the  consignor  are  correct  :  and 

(c)  A  declaratiin  by  the  importer  as  to  whether  the  goods  are  being 
imported  on  or  after  sale  to  a  jierson  in  the  United  Kingdom  or  without 
previous  sale  to  such  a  person  :  and 

(d)  In  the  case  of  goods  imported  on  or  after  sale  to  a  person  in  the 
United  Kingdom,  such  evidence  as  the  Commissioners  may  require  for 
the  jnirposc  of  ascertaining  the  import  price  as  defined  in  the  Act  of  the 
goods,  and  whether  any  and,  if  so,  what  rebate,  commission,  discount, 
or  other  advantage  of  any  kind,  has  been  or  will  be  obtained  by  the  pur- 
chaser in  respect  of  the  sale  ;  and 

(e)  In  the  ease  of  goods  imported  without  previous  sale  to  a  person 
in  the  United  Kingdom  a  declaration  as  to  the  name  and  address  of  the 
person  at  whose  order  or  disposition  the  goods  are  held. 

AVhile  an  order  applying  the  Act  to  any  goods  is  in  force,  no  person 
shall  import  into  the  United  Kingdom  any  goods  to  which  the  order 
applies,  other  than  goods  imported  without  previous  sale,  if  the  import 
price  of  the  goods  as  a.scertained  by  the  Commissioners,  is  less  than  the 
foreign  value  of  the  goods. 

While  an  order  ajjplying  the  Act  to  any  goods  is  in  force  no  person 
shall  on  the  first  sale  of  any  such  goods  which  have  after  the  date  on 
which  the  order  came  into  force  been  imported  into  the  United  Kingdom 
without  previous  sale,  sell  the  goods  at  a  price  which  is  less  than  the 
foreign  value  of  the  goods. 

If  any  person  sells  any  goods  in  contravention  of  the  provisions  of  this 
section  he  shall  be  liable  to  forfeit  such  sum  as  the  Board  may  demand 
not  b?ing  greater  than  the  value  of  the  goods. 

■"  Foreign  value  "  means  the  price  calculated  in  sterling  which  at  the 
date  of  the  issue  of  the  certificate  to  be  issued  by  the  projjcr  officer  was 
being  charged  for  goods  of  that  cla.ss  or  description  in  similar  quantities 
for  consumption  in  the  comitry  of  production  or  manufacture,  after 
deducting  any  excise  or  other  internal  duty  leviable  in  that  country,  or, 
if  no  such  goods  are  sold  for  consumption  in  that  country,  the  ])rice 
which,  having  regard  to  the  prices  charged  for  goods  as  near  as  may  be 
similar  when  so  sold  or  when  sold  for  exportation  to  other  countries. 
Would  be  so  charged,  after  deducting  any  such  duty  as  aforesaid,  if  the 
goods  were  sold  in  that  country. 

Safeguarding  of  Key  Indcsteies. 

The  Board  may  bs  order  (o)  Prohibit  the  importation  of  any  or  all  of 
the  goods  specified  in  Part  I.  of  the  Second  Schedule  or  of  any  particular 
diss  or  description  of  such  goods  ;  and  (b)  on  being  satisfied  that  there 
has  been  such  a  depreciation  in  the  sterling  value  of  the  currency  of  any 
foreign  country  as,  not  being  adequately  conipensatid  by  increased  cost 
of  production  in  that  country,  is  causing  or  is  likely  to  cause  sales  in  the 
United  Kingdom  of  the  products  ormanufaeturcs  .if  th:it  c<iuntry  to  take 
place  in  substantial  quantities  at  prices  stib^l-uili  ll\  1'  low  those  at 
which  similar  articles  manufactured  in  the  Unit,  il  l\ii!^il..m  can  be  sold, 
and  that  action  under  this  provision  is  otherwise  tlesn',ible,  prohibit  the 
importation  of  any  class  or  description  of  goods  manufactured  or  pro- 
duced in  that  country. 

The  Board  have  power  by  licence  to  authorise  the  importation  of  any 
goods  orany  class  ordescription  of  goods  jimliibited  to  be  imported  under 
this  part  of  the  Act.     If  the  Board  refuse  to  grant  a  licence  the  applicant 
may  appeal  against  the  refusal  to  the  Trade  Ri-gulation  Committee. 
Overseas  Trade  (Credits  and  Insikance). 

For  re-establishing  the  overseas  trade  of  the  Unitid  Kingdom  or  any 
branch  or  part  of  that  trade,  the  Board  may,  with  the  consent  of  the 


Treasury,  where  it  apjx-ars  to  the  Board  advisable  so  to  do  by  reason  of 
circumstances  arising  out  of  the  present  war — 

(o)  Make  arrangements  for  granting  in  connection  with  export  trade 
credits  up  to  an  amount  not  exceeding  at  any  one  time  the  sum  of  twenty- 
six  miUion  pounds  ;  and 

(6)  Undertake  the  businessof  insurance  (including  re-insurance)  of  any 
goods  where  risks  of  an  abnormal  or  exceptional  nature  are  involved. 

The  Fii-st  Schedule  gives  a  list  of  orders  requiring  approval  of  the 
Trade  Regulation  Committee,  which  include  the  following  : — ■ 

Power  to  apply  Part  I.  to  goods  imported  at  prices  below  foreign  value. 

Power  to  prohibit  importation  of  goods  in  .Schedule  II.,  Part  I. 

Power  to  prohibit  importation  of  goods  in  case  of  depreciation  of 
foreign  currency. 

Power  to  fix  amount  of  fee  on  licence  for  imiwrtation  of  goods  in 
Schedule  II. 

Power  to  fix  rate  of  payment  for  licence  for  importation  of  goods  pro- 
hibited to  be  imported  under  sec.  9  (1)  (r). 

Power  to  fix  maximum  prices  for  certain  goods  if  sold  in  United 
Kingdom. 


In  Part  I.  of  the  Second  Schedule  is  a  list  of  goods  the  importation  of 
which  may  bz  prohibited  are  derivatives  of  coal  tar,  certain  colours, 
sj-nthetic  perfumes,  photographic  chemicals,  certain  organic  chemicals, 
analytical  re-agents  and  fine  chemicals ;  also  optical  gla.ss  (including 
lenses,  prisms  and  like  optical  devices),  scientific  and  illuminating  glass- 
ware, laboratory  porcelain,  scientific  and  optical  instruments,  tungsten 
powder  and  ferro-tungsten,  arc  lamp  carbons  and  carbon  electrodes, 
magnetos  and  permanent  steel  magnets,  and  gauges. 


Another  Electrical  Contract  for 
SM'itzerland. 

We  regret  to  notice  that  St.  Helens  Corjjoration  has  felt  itself  com- 
pelled to  accept  the  tender  of  a  Swiss  firmfora  500 kw.  turbo-alternator. 

In  submitting  the  report  of  the  El;-ctricity  Committ?e  on  the  matter, 
the  chairman  (Mr.  Varley)  pointed  out  it  had  brcn  agreed  by  the  Council 
that  a  large  increase  must  be  made  in  the  machinery  of  the  power  station 
in  order  to  put  the  town  in  a  safe  condition  and  to  provide  f<ir  ext'>nsions 
in  electrical  supplies  to  local  works.  When  the  tenders  were  received  thev 
found  that  on  the  machine  which  was  to  cost  £20,000  the  Swiss  firm 
offered  a  price  which  was  £4,178  less  than  the  tender  of  any  English  firm 
that  they  could  recognise.  The  tender  amounted  to  £28.700  nltogether, 
and  the  amount  above  £20,000  was  for  a  condensing  plant,  which  would 
have  to  be  made  by  a  Bolton  firm.  They  had  discovered  that  the  Swiss 
firm  had  suppUcd  a  machine  to  York  Corporation,  and  it  had  worked 
satisfactorily  for  four  years  without  ever  needing  overhau  1.  No  English 
firm  would  give  delivery  under  a  penalty,  but  the  Swiss  firm  had  guaran- 
teed delivery  within  six  and  a  half  months,  as  compared  with  nine  months. 
Tlie  EngUsh  tenders  since  their  recei])t  had  gone  up  7  J  per  cent,  owing  to 
increases  of  wages,  but  the  Swiss  tender  was  settKd  at  one  figur  .  One 
EngUsh  firm  had  offered  a  price  which  was  £J,464  over  the  Swiss  tender. 
York  Corporation  had  inquired  into  theconditimsof  labour  and  wages  in 
Switzerland, and  foimd  they  were  satisfactory  to  the  IjcjI  tr.id'^  unions. 

Aid.  Bates  said  they  accepted  the  Swiss  t<>nder  because  th^y  guaran- 
teed a  fixed  price  of  £20,000,  which  was  a  very  big  consid  r.>ti  in. 

Mr.  Waring  said  that  the  idea  of  giving  work  to  a  for  i'^  firm  in- 
fringed a  i)rinciple  that  he  was  anxi)us  to  .see  maintaini d.  B  fi  r"  work 
was  sent  abroad  every  effort  should  be  made  to  get  an  Engh-;')  fir^i  to 
doit.     Hemoved  that  the  matter  be  tak^'n  Ixickforfurtherc  m  iler  tijn. 

Mr.  McCORjncK  said  he  was  at  the  committf^e  meeting  when  t'  "  "i-  tter 
was  gone  into  very  carefully,  and  if  they  gave  the  work  to  n  Briti-sh  firm 
it  would  cost  27J  ]K>r  cent.  more.  At  first  he  took  the  s>m"  ntfit'-de  as 
the  mover  of  the  amendment,  but  on  refl<'ctiin  he  f  It  '  ■>  eoi  Id  not 
justify  his  position  to  the  ratejviyers  of  St.  Hi  I  ns  if  he  sp-nt  the  extra 
money  in  order  to  keep  the  work  in  England. 

Mr.  Guy  Pilkington  s,Tid  one  import  nt  point  was  th.-^t  the  Swiss  firm 
would  give  them  a  machine  three  months  earliir  and  tli.-t  world  ep'  ble 
the  local  works  to  give  empliyment  .ill  the  sooner  to  .".  gr  nt^r  number 
of  people.  The  fact  was  that  the  British  firms  were  all  so  full  of  orders 
that  they  felt  that  they  could  put  on  a  big  price. 

The  amendment  was  d'f.-at'd  by  Hi  votes  ti  s"ven.  -d  it  wsis  then 
decided  to  accept  the  tender  of  the  Maschincnfabrik  Oi  rUkon.  , 


rtookN   Heceived. 


Offices.  00 


■"  .Modern  .Machine  Shop  Construction,  Equipment  anil  .Management." 
By  Oscar  E.  Perrigo.  (London :  Hodder  &  Stoigliton).  Pp.  384. 
25s.  net. 

'■  Principles  and  Practice  of  Electrical  Testing  as  Ajiplied  to  Appa- 
ratus, Circuits  and  Jlaeliines."  By  R.  G.  jUlen,  B..-;e.  (London: 
Longmans,  Green  \  Company.)     Pp-  3t>:t.     18s.  net. 

"  Elements  of  \'ector  -Vlgebra."  By  L.  SiIbor.«tein,  Ph.D.  (Ixmdon  : 
Longmans,  Green  &  Company).      Pn.  42.     5s.  net. 

'■  A  Piece  Rate  System  and  Notes  on  Belting."  (Two  Paix-rs  on 
Scientific  Aianagement. )  By  V.  \V.  Taylor.  (London  :  G.  Routledge 
&  Sons).      l>i).  230.     J>s.  net." 


610 


THE  ELECTRICIAN. 


November  28,  1919. 


XTbe   Electrician. 

FRIDAY.    NOVEMBER    28th.    1919. 

Price  SIXPENCE.         By  Post  7d.         Ann.  Sub.:  U.K.  28s.,  Abroad  30s. 
Sditarial  and  Publishing  Offices: 

8,    BOUVERIE    STREET.    LONDON.    E.C.4. 
Telephone:  City  9853  (4  lines).  Telegrams:  "Benbrotric  Fleet  London." 


Electricity   Supply  and 
the  Ministry  of  Transport. 

The  House  of  Commons  provided  another  of  those 
surprises  with  which  it  is  so  fond  of  startling  its  mem- 
bers, when  the  Report  Stage  of  the  Electricity  (Supply) 
Bill  was  reached  last  week.  In  Committee  an  amendment 
was  carried  against  the  Government  in  spite  of  the  pro- 
tests of  the  Home  Secretary,  substituting  the  Board  of 
Trade  for  the  Ministry  of  Transport  as  the  supreme  autho- 
rity. On  the  Report  stage  the  Committee  was  in  its 
turn  throwTi  over,  and  the  Ministry  of  Transport  was  once 
again  constituted  the  authority  which  is  to  make  or  mar 
the  future  of  electricity  supply.  To  the  ordinary  mind  the 
whole  thing  seems  a  little  puzzling  and  rather  waste  of 
time.  We  hope  the  matter  is  now  settled  once  and  for  all, 
but  the  Bill  has  not  yet  reached  the  Statute  Book,  so  that 
there  is  a  chance  that  the  Electricity  Supply  Commissioners 
may  find  themselves  placed  under  still  another  Ministry. 

Assuming  that  the  change  is  final,  the  fact  that  the 
electrical  re-organisation  of  the  country  is  to  be  confided 
to  the  Ministry  of  Transport  may  not  be  without  far- 
reaching  results.  The  question  at  issue  is  not  merely  one 
of  the  rival  claims  of  two  Government  Departments,  but 
the  much  more  fundamental  one  of  the  ultimate  object 
of  the  Bill.  What  is  that  ultimate  object  ?  Stated  in  a 
few  words  it  is  that  electricity  supply  for  all  purposes  shall 
be  made  available  to  the  public  at  large  at  the  lowest 
possible  price.  Such  an  ideal  can  only  be  reached  if 
generation  is  concentrated  in  a  few  super-power  stations 
and  operating  generally  is  made  as  economical  as  possible. 
It  certainly  will  never  be  reached  if  these  problems  are 
left  to  the  tender  mercy  of  '"  parish-pump  "  politics.  Now, 
among  the  largest  potential  consumers  of  electrical  energy 
at  the  present  time  are  the  railway  companies.  Extensive 
schemes  for  the  electrification  of  suburban  and  even  main 
lines  are  being  prepared,  and  the  resulting  load  is  one  which 
from  the  point  of  view  of  load-factor  alone  will  be  very 
advantageous  even  to  a  super-power  station.  At  the  same 
time  railway  electrification  introduces  problems  of  its  own 
into  the  question.  Reliability  of  supply  is  of  the  greatest 
importance,  and  on  the  electrical  side  it  is  desirable  that 
the  frequency  should  not  exceed  25.  It  has  been  stated 
that  the  frequency  in  the  Electricity  Commissioners  super- 
power stations  will  be  50. 

For  these  reasons  when  it  was  proposed  to  hand  over 
electricity  supply  questions  to  the  Board  of  Trade  the 
railway  authorities  obtained  the  insertion  of  an  amendment 
which  practically  allowed  them  to  employ  their  own 
generating  plant.  To  that  extent  the  amendment  struck 
at  one  of  the  objects  of  the  Bill,  which  is  to  limit  the  number 
of  power  stations  erected,  and  to  place  all  that  are  erected 
under  the  Electricity  Commissioners.  Railway  generating 
stations  would  then  have  been  under  the  control  of  the 
Ministry  of  Transport,  and  all  others  under  the  Board  of 
Trade.  This  in  a  few  years'  time  would  have  led  conceiv- 
ably to  two  independent  systems,  one  for  railways  and  one 


for  industrial  systems,  and  would  have  removed  all  possi- 
bility of  their  ever  being  unified. 

With  the  re-tra«i8fer  to  the  Ministry  of  Transport  this 
difRculty  is  to  some  extent  removed.  But  the  railway 
companies  are  more  than  a  little  nervous  of  what  the 
effect  of  bringing  their  stations  under  the  control  of  the 
Electricity  Commissioners  will  be.  An  opportunity  has 
been  taken  by  the  authorities  to  remove  this  nervousness 
by  excluding  railway  and  dock  generating  stations  from 
acquisition.  But  there  are  arguments  on  the  other 
side.  As  Sir  Eric  Geddes  has  stated,  "  the  moment 
you  electrify  a  railway  you  sink  a  large  fixed  capital  on 
that  line,  and  the  greater  the  density  of  traffic  the  greater 
the  benefit  from  the  electrification.  .  .  .  You  create 
immediate  and  direct  interest  on  the  part  of  transportation 
to  develop  industries."  This,  we  feel  sure,  the  railway 
companies  will  realise  if  they  do  not  do  so  at  present.  They 
will  be  willing  to  supply  power  and  lighting  consumers 
with  electrical  energy  from  what  were  originally  intended 
for  traction  stations,  and  will  be  able  to  attract  employers 
of  labour  to  parts  of  the  country  served  by  their  system  not 
only  by  prospects  of  low  rented  land,  small  rates  and  good 
siding  accommodation,  but  by  offers  of  cheap  electrical 
energy.  At  the  same  time  there  are  cases  where  railway 
companies  can  most  profitably  take  their  power  supplies 
from  stations  not  owned  by  themselves.  And  this  they  will 
be  no  doubt  willing  to  do. 

In  the  foregoing  we  have  used  the  phrases  "  traction 
stations  "  and  "  privately  owned  stations  "  for  convenience 
only  to  describe  the  state  of  things  which  exists  at  present 
where  a  distinction  has  to  be  made  as  it  were  between 
conflicting  interests.  But  this  is  not  the  way  matters  must 
be  looked  at  in  future.  A  given  super-power  station  must 
be  in  a  position  to  supply  all  the  requirements  of  the 
district  whatever  those  requirements  may  be,  and  must  be 
operated  in  the  interests  of  all  those  who  are  being  supplied 
and  not  in  the  interest  of  this  or  that  faction.  At  present 
we  too  often  hear  that  blessed  phrase  "  safeguarding  of 
interests,"  which  seems  to  give  as  much  comfort  to  some 
people  as  "  Mesopotamia  "  did  to  the  old  lady.  In  truth, 
the  only  interests  which  must  be  safeguarded  are  those 
of  the  public,  and  it  is  just  those  interests  which  are  too 
often  neglected.  The  Electricity  Commissioners  will  be 
an  independent  body,  independent  even  of  the  Ministry 
of  Transport,  and  safeguards  are  proposed  which  will 
ensure  this  being  the  case.  It  will  be  their  duty  to  carry  out 
the  provisions  of  the  Bill,  which  is  becoming  more  and  more 
satisfactory  from  every  point  of  view,  and  we  feel  sure  they 
wUl  perform  their  duties  in  the  general  interest  of  all  con- 
cerned. 


Revie'ws. 


Electricity  in  the  Service  of  Man.  \ol.  H..  section  2.  By  R. 
IMur-n.NKux  Walmslky,  D.Sc.  (Lomluu  :  Casscll  &  Company, 
Ufl.)     Pp.  x.\vii.-)-69L'.     10s.  6(1.  net. 

Section  1  of  this  volume  was  published  in  1913,  and  contains 
Chapters  I.,  II.,  III.  and  IV.  on  continuous-current  generators, 
alternators,  generating  stations  and  continuous-current  motors. 
Section  2  follows  on  with  Chapters  V.  to  XIII.,  dcahng  with 
alternating-current  motors,  testing,  static  transformers,  kinetic 
transformers,  secondary  cells,  rectifiers,  transmission  and  dis- 
tribution, sub-stations  and  protective  gear.  Section  3,  we 
understand,  is  in  course  of  preparation. 

Section  2,  with  which  we  are  concerned  at  present,  is  written 
in  the  same  style  as  the  first  section— that  is  to  say,  it  is  mainly 
descriptive  of  practical  apphcations  of  electricity.  It  is 
intended  to  show  the  progress  of  modern  manufacture,  and, 
therefore,  the  author  lias   borrowed  largely  from  manufac- 
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iturers'  catalogues  and  bulletins  for  the  descriptions  of  their 
machines  and  apparatus.  Unfortunately,  however,  very  few 
■comparisons  are  drawn  between  the  various  jnethods  of  manu- 
facture, so  that  much  of  the  value  of  the  descriptions  is  lost. 
For  instance,  in  the  first  chapter  on  alternating-current  motors, 
the  author  describes  the  use  of  open,  semi-enclosed  and 
totally-enclosed  slots,  but  gives  no  clue  as  to  why  one  variety 
should  be  used  in  preference  to  another.  Then,  again,  in  the 
■chapter  on  transformers,  the  relative  advantages  of  the  star- 
star,  star-mesh,  &c.,  connections  are  not  discussed,  although 
all  these  methods  are  described,  including  the  star-zig-zag 
connection. 

It  is,  of  course,  hardly  reasonable  to  expect  that  everything 
used  in  modern  practice  could  be  described,  for  each  chapter 
would  then  become  a  volume  in  itself,  but  there  are  several 
•additions  which  would,  perhaps,  increase  the  utility  of  the 
book.  For  example,  only  one  design  of  self -starting  syn- 
chronous motor  is  described,  and  there  is  no  description  what- 
ever of  phase-advancers.  However,  on  the  whole,  the  descrip- 
tions are  representative  and  only  the  manufactures  of  well- 
known  firms  are  included. 

In  most  of  the  chapters  a  short  account  of  the  theory 
involved  is  given  after  the  descriptive  portion,  and  this  will  no 
doubt  be  revised  in  any  future  editions.  Perhaps,  owing  to 
the  times  in  which  the  book  was  written,  the  author  was  not 
able  to  expend  so  much  care  as  he  would  otherwise  have  done. 
We  notice  that  he  has  fallen  into  the  fairly  common  error  that 
an  induction  motor,  when  run  backwards,  acts  as  a  generator. 
It  is  clear,  however,  from  the  circle  diagram,  to  which  is  devoted 
a  folding  plate,  that  this  is  not  the  case,  because  the  machine 
continues  to  take  power  from  the  line  between  the  short- 
circuit  and  infinity  jjoints.  We  are  also  told  that  a  motor, 
starting  by  being  switched  direct  on  the  line,  takes  a  large 
starting  current  if  under  a  heavy  load  ;  but,  as  the  starting 
current  is  the  short-circuit  current,  the  load  cannot  have  any 
efTect  on  its  magnitude,  but  only  on  its  duration.  A  new  and 
simple  method  of  starting  a  two-phase  squirrel-cage  motor  is 
mentioned,  which  takes  advantage  of  the /ac<  that  the  pressure 
between  successive  lines  is  less  than  the  full  pressure  of  each 
phase  separately.  A  rather  curious  reason  is  given  for  choosing 
different  numbers  of  slots  in  the  stator  and  rotor  of  a  polyphasy 
induction  motor.  The  author  tells  us  that  if  the  number  of 
slots  is  the  same  on  stator  and  rotor,  obviously  there  is  no 
reason  why  the  motor  should  start  in  one  direction  rather  than 
the  other. 

In  the  chapter  on  static  transformers,  there  is  an  unfortunate 
misprint.  The  text  reads,  "  Since  there  is  no  alternating 
current  flowing  through  the  primary  windings,  there  will  be  an 
alternating  magnetic  flux  in  the  iron."  The  word  "no'' 
should  obviously  be  "  an,"  but  there  is  no  explanation  of  why 
this  current  should  flow.  At  the  bottom  of  page  929,  the  sum 
of  the  ampere-turns  of  primary  and  secondary  is  described  as 
driving  the  flu.x  through  the  closed  iron  circuit,  and  is  therefore 
neglected,  but  it  is  not  till  the  bottom  of  the  next  page  that  it 
becomes  clear  that  the  secondary  ampere-turns  are  considered 
as  negative.     This  is  very  confusing  to  the  student. 

Apart  from  these  criticisms  this  section  of  Vol.  II.  is  on  the 
whole  a  very  good  description  of  modern  practice,  and  all  tije 
diagrams  are  clear  and  readable.  It  seems  rather  unfortunate 
that  the  author  jjrefers  the  words  monophase,  diphasc  and 
triphase,  which,  although  doubtless  correct,  are  hardly  used  in 
modern  enginecing  circles.  R.  G.  Jakeman. 

Molesworth's  Decimal  Tables.  By  Sir  G.  Moles^vorth.  (London  : 
E.  &  F.  N.  Spon.)  Pp.  vii. -1-1 18.  2.s.  fid.  net. 
This  little  pocket-book  contains  a  complete  list  of  decimal 
tables  which  should  be  very  useful  to  engineers.  It  is  divided 
into  eight  sec+ions,  dealing  respectively  with  length,  square 
measure,  cubic  measure,  weight,  angular  measurement,  time, 
money  and  miscellaneous.  The  latter  section,  among  other 
items,  relates  British  thermal  units  to  kilogramme-calories, 
and  contains  trigonometrical  tables,  squares,  cubes  and  other 
mathematical  data.  This  strikes  us  as  one  of  ttic  most  com- 
plete sets  ol  tables  of  tuis  description  williin  a  small  compass 
that  we  have  seen. 


Radiometallo^raphy. 

Hr   T.   THUKNE   BAKER. 

Some  conception  of  the  interest  that  has  been  aroused  by  the 
application  of  the  X-rays  to  the  examination  of  metals  was 
gathered  from  the  variety  of  Papers  read  at  the  recent  joint 
meeting  of  the  Faraday  and  Roentgen  Societies,  which  made 
it  evident  that  a  large  number  of  important  engineering  firms 
are  taking  steps  to  determine  how  far  radio-metallography 
will  be  of  value  in  industrial  testing  and  research. 

Little  is,  however,  known  generally  as  to  the  type  of  appa- 
ratus which  is  being  used,  and  some  notes  on  the  apparatus 
available,  and  that  which  is  now  under  construction,  may  be  of 
interest. 

It  has  been  definitely  established  that  the  very  penetrating 
rays — which  will  pass  through  two  to  four  inches  of  hard  steel — 
are  of  extremely  short  wave-length,  and  are  dependent  on  the 
voltage  of  the  high-tension  current  applied  to  the  Coolidge  tube. 
The  voltage  u.sed  is  usually  from  120,000  upwards,  but  as  the 
quantity  of  energy  affects  the  exposure,  an  ample  supply  of 
current  must  be  available  in  addition,  in  order  to  admit  of 
practically  short  exposures  being  given. 

With  a  Coolidge  X-ray  tube  run  at  about  80,000  volts,  and  a 
current  of  a  few  milliamperes  passing  through  the  tube,  expo- 
sures can  be  made  through  the  thickest  parts  of  the  body  in  a 
fraction  of  a  second.     When  we  attempt  to  penetrate  a  piece 

of  steel  1  cm.  in 
thickness,  a  volt- 
age of  120,000 
and  current  of 
2  milliamperes 
would  probably 
necessitate  an  ex- 
posure of  three  to 
five  minutes. 

The  exposure 
has  been  defined 
by  Laby  and 
Allen  as  that 
given  by  the  ex- 
pression \"-iljd-, 
where  V  is  the 
voltage  applied 
to  the  tube,  i  the 
coulombs  passing 
through  it  for  t 
seconds,  and  d 
the  distance  of 
the  focal  spot 
from  the  photo- 
graphic plate  ; 
within  fairly  wide  limits  the  density  obtained  in  the  negative 
appears  to  depend  fairly  definitely  on  the  exposure  so 
determined. 

For  a  moderate  thickness  of  metal,  or  for  the  examination  of 
timber,  arc  carbons  for  electric  furnaces  and  so  on,  an  induction 
coil  capable  of  giving  a  spark  in  air  of  from  IG  in.  to  20  in.  will 
be  found  satisfactory.  But  the  induction  coil  is  not  suitable 
for  prolonged  exposures  or  continuous  work,  and  has  the 
further  drawback  that  the  inverse  current  must  bo  carefully 
suppressed  by  the  u,sc  of  rectifying  valve-tubes.  These  valves 
require  constant  adjustment,  as  they  "  harden,"  or  increase  in 
vacuum,  like  an  ordinary  X-ray  tube,  and  if  one  tube  be  used 
on  each  side  of  the  X-ray  tube — i.e.,  between  each  tube  and 
coil  terminal,  the  two  valves  require  to  be  well  balanced. 

There  is  little  doubt  that  the  high-tension  transformer  will 
become  generally  adopted  for  radio-metallography,  as  not 
only  can  the  secondary  voltage  be  varied  to  suit  the  degree  of 
penetration  desired,  but  the  amount  of  current  passed  through 
the  tube  can  be  varied  independently  of  the  voltage,  whilst 
heavy  discharges  can  be  given  for  prolonged  periods  with  little 
danger  of  breakdown.  One  of  tliese  transformers  at  present  being 
built  will,  it  is  hoped,  enable  10  in.  of  steel  to  be  penetrated. 
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A  typical  equipment  designed  for  radio-metallography  is  as 
follows  : — 

A  closed  iron  circuit  high-t*nsion  transformer,  of  ten 
inches  nominal  spark-gap,  with  synchronous  motor  for 
running  off  an  alternating-current  circuit  ;  with  direct- 
current  sujjply  a  motor-generator  would,  of  course,  be 
employed.  A  high-tension  rectifying  disc,  to  supply 
direct  current  to  the  tube  ;  this  works  out  much  more 
simply  than  the  rectification  of  an  induction  coil  dis- 
charge by  means  of  valve  tubes. 

Discharge  rods,  for  measuring  the  alternative  spark- 
gap — i.e.,  the  gap  across  which  the  discharge  will  just 
spark  when  the  tube  is  being  run. 
An  ammeter  reading  to,  say,  100  milliamperes. 
Switchboard  with  ammeter  and  voltmeter  for  the 
primary  current,  pole  reverser,  current  regulator  and 
switches,  &c. 

Small  transformer  for  generating  the  low  voltage  cur- 
rent used  in  heating  the  tungsten  sjiiral  of  the  Coolidge 
tube,  with  regulator  and  ammeter. 
Auto-transformer  control. 
Coolidge  tube. 
This  apparatus  is  suitable  for  general  radio-metallographic 
■work,  and  will  admit  of  the  examination  of  steel  castings  up  to 
2  in.  or  3  in.  in  thickness.     Apart  from  the  actual  items  of  the 
installation,  considerable  attention  must  be  paid  to  the  pro- 


tection of  the  operator.  For  this  reason  the  switchboard  and 
exposure  switch  should  be  placed  in  a  cabinet  separated  from 
the  room  or  cubicle  where  the  actual  exposures  are  made,  and 
lined  with  lead  10  mm.  in  thickness.  The  tube  itself,  pre- 
ferably fixed  below  the  table  or  bench  on  which  specimens  are 
I)laced  during  photography,  must  also  be  enclosed  in  a  heavily 
lead-lined  box.  The  weight  of  lead  used  in  securing  really 
effirient  protection  from  harmful  effects  may  easily  run  into  a 
ton  or  more,  and  is  of  course  a  costly  item,  though  of  the 
most  vital  importance. 

The  photographic  work  itself  has  already  been  dealt  with  by 
several  authors,  and  special  X-ray  plates,  heavily  coated  with 
silver  bromide,  have  been  prepared  for  the  purpose,  as  well  as 
special  intensifying  screens,  which  reduce  the  exposure  to  about 
a  fifteenth  of  what  would  be  necessary  otherwise. 

But  as  it  is  necessary  to  surround  the  object  to  be  examined 
with  a  lead  diaphragm,  this  metal  as  well  as  means  of  adapting 
it  to  the  objects,  must  be  available  in  plenty.  That  the  care 
and  expense  involved  are  justified,  however,  appears  to  be- 
agreed  upon  by  those  qualified  to  express  an  o])inion. 

Some  idea  of  the  scojie  of  the  work  may,  perhaps,  be  gathered 
from  the  accompanying  illustration.  This  is  a  radiograph  of  an 
aeroplane  engine  carburetter,  taken  in  its  entirety  on  a  plate 
15  in.  by  12  in.,  with  only  three  seconds'  exposure,  by  which 
an  internal  fault  was  revealed  without  taking  the  carburetter 
to  pieces. 


How  Mining  Engineers  Can  Assist  Industry.' 


By   E.    P 

The  application  of  power  to  the  mining  industry  is  one  of  the 
greatest  instruments  for  increasing  production  in  that  industry, 
and  if  it  be  applied  thoroughly  and  properly  you  will  be  able  to 
render  immense  service  to  the  country.  Now  people  wlio  talk 
glibly  about  efficiency  have,  as  a  general  rule,  very  little  idea  wliat 
it  means,  and  they  seem  to  tliink  that  it  only  means  concentration 
of  ^vill  power  for  a  man  to  work  efficiently  or  to  take  one  or  other 
of  correspondence  courses  which  are  so  profusely  advertised  in 
our  papers.  Xow,  when  you  come  to  thmk  of  it,  you  ^^ill  realise 
that  we  never  learn  efficiency  as  we  learn  geography,  arithmetic 
or  engineermg.  A  man  is  left  more  or  less  to  himself  to  pick  up 
what  he  can  of  the  suljject,  and  I  also  point  out  that  on  very  few 
occasions  in  our  daily  lives  are  we  shown  any  examjjles  of  efficiency. 
Xo  matter  where  you  look  about  you  will  find  tliat  everything  is 
(lone  inefficiently.  You  may  not  know  that  it  is  done  inefficiently 
unless  you  have  an  inside  knowledge,  but  if  you  are  able  to  look 
into  things  you  will  come  across  a  most  inglorious  record  which  is 
not  always  open  to  the  view  of  the  casual  observer.  Our  railways 
are  most  inefficiently  conducted.  The  distribution  of  our  food 
products  also  tells  the  same  tale.  Many  a  street  has  ten  milkmen 
sen-ing  it.  The  general  business  training  of  the  public  is  so  bad 
that  1  can  tell  you  that  7.5  per  cent,  of  the  people  replying  to  a 
business  letter  do  not  quote  references.  A\'licn  you  get  inside  the 
factories  you  will  liiid  that  inefficiency  is  rampant  simply  because 
nobody  knows  any  better.  Storekeeping,  for  example,  is  a  most 
vital  factor  in  a  works  organisation,  and  is  notoriously  inefficient. 

There  is,  therefore,  a  great  need  for  some  systematic  teaching  of 
efficiency,  and  efficient  methods.  But  however  efficient  one  man 
may  be,  he  may  have  the  whole  of  his  efficiency  rendered  worthless 
by  his  environment  and  the  |x;ople  who  work  with  him.  It  is  a 
ver>'  unfortunate  thing  that  good  workmen  are  very  often  spoiled 
by  bad  management.  Further,  efficient  methods  aie  of  no  use  in 
one  man.  You  must  have  good  team  work  if  you  are  going  to 
have  efficiency,  so  that  everjone  works  with  a  common  object,  and 
there  isoomplete  co-ordination,  each  man  being  trusted  to  do  hisown 
section  without  having  to  explain  in. detail  to  hischief  how  he  is  going 
to  do  every  little  thing.  At  the  present  moment  we  are  up  against 
all  kinds  of  fsictors  which  make  for  inefficiency.  \Vc  have  restric- 
tion of  out  put ,  objections  to  the  introduction  of  machinery,  and  other 
such  things,  and  the  Government  is  wholly  at  fault  because  they 
hive  not  taken  the  trouble  to  combat  the  false  doctrines  on  which 
ticse  practices  are  based  in  the  proper  way,  at  the  proper  time,  and 
in  the  proper  place. 

It  has  been  alleged  that  there  has  been  a  failure  to  develop  the 
mines  during  the  war  period  with  a  consequent  reduction  of  output, 

•Abstract  of  the  Prcsidentiiil  Address  to  the  Assoclition  of  Mining 
Electrical  Engineers  (Warwick  fair   and  South  Sta£Eord-hire  Branch). 


and  here  again  the  engineer  has  had  little  or  no  say  in  the  matter. 
But  we  have  to  assume  that  all  these  factors  will  in  a  short  space  of 
time  be  mitigated  or  completely  eliminated,  and  that  their  influence 
upon  production  will  become  less  pronounced,  and  that  the  engineer 
will  have  a  fuller  play  and  will  be  unhampered  by  these  restrictions. 
Our  real  problem  is  then,  given  fuU  freedom,  how  can  the  engineer 
produce   production  from  the  mines  ?     The  only  way  to  increase 
production  is  to  put  the  planning  of  the  production  scheme   entirely 
in  the  hands  of  the  skilled  mining  engineer.     Let  us  think  what 
the  members  of  this  Association  do  in  the  course  of  their  daily 
work.     They  control  the  entire  power  plant  of  the  mine,  they  tend 
the   i)ower-house,  the  winder,  haulages  antl  coal  cutters,  each  of 
which  arc  instruments  of  production.     Xow  in  a  factory  you  have 
what  is  termed  a  production  officer,  a  man  who  plans  out  the  way 
the  work  is  passed  through  the  shops,  who  allocates  jobs  to  the 
various  machines,  who,  seeing  that  if  one  section  of   the  machine 
shop  is  acting  as  a  "  bottle-neck"  immediately  procures  additional 
machinery  for  that  section,  and  who  in  general  sees  that  the  fidlest 
utility  is  made  of  every  detail  of  the  plant.     He  times  the  opeiators 
and  sees  that  they  work  etiiciently  without  undue  fatigue,  and  he 
procures  for  them  every  instrument  for  maximum  production.     In 
mining  work  the  increa.se  of  production  has  never  been  considered 
properly  in  this  way.     You  will  find  in  a  mine  all  sorts  of  "  bottle- 
necks "    which  as  practical  men  you  will  have  met  from  time   to 
time.     There   have   been   mines  in  which   the   winding   plant  was 
inadequate  to  deal  with  the  heaviest  output  that  could  be  procured 
if  every  section  of  the  mine  were  working  to  its  maximum.     Thsre 
have  been  mines  in  which  the  haulages  have  been  inadequate  to 
handle  all  the  coal  that  could  be  produced. 

You  remember  that  during  the  last  session  T  initiated  a  discusucn 
upon  the  merits  and  demerits  of  electrically  driven  coal  cutters,, 
and  I  was  greatly  surprised  by  the  general  consensus  of  opinion  in 
their  favour.  As  an  electrical  engineer  I  have  known  that  tiie 
coal  cutter  was  one  of  the  most  difficult  pieces  of  machinery  to 
design  and  rim,  but  it  was  very  clear  from  the  remarks  you  made 
on  that  occasion  that  the  electrically  driven  coal  cutter  had  won 
its  spurs  and  was  a  most  potent  factor  for  increasing  production. 
In  fact,  it  is  now  realised  that  the  electrically  driven  coal  cutter  is 
the  only  method  of  getting  maximum  production  contingent  of  course 
upon  the  circumstances  being  favourable  for  its  use.  What  you 
have  to  guard  against  very  strongly  is  the  introduction  of  a  few 
of  these  machines  in  a  casual  way,  for  you  will  know  that  this  is 
no  proper  way  of  testing  their  efi'ect  upon  production.  Maxi- 
mum production  can  only  be  obtained  by  machine  mining 
on  an  intensive  scale,  and  that  does  not  mean  merely  putting 
a  few  coal  cutters  into  a  mine.  It  means  very  much  more 
than    that.     I  You  have  to   begin  by  saying,  j"  w-e  [are  going  to- 
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get  a  maximum  output  from  our  mine.  How  are  we  going  to  get 
it  ?"  You  liave  to  lay  out  your  mining  scheme  with  the  applica- 
tion of  a  maximum  number  of  machines.  You  have  to  see  that 
the  method  of  working  is  adapted  to  the  machines.  You  have  to 
provide  not  merely  an  adequate,  but  an  over-adequate  haulage 
system  so  that  there  are  never  times  at  which  this  system  is  over- 
strained and  congestion  occurs  at  any  part  of  the  working.  You 
have  to  see  that  tlie  winding  plant  is  large  enough  to  handle  the 
output  expeditiously.  You  have  to  see  that  the  various  ways  and 
roads  about  the  mine  are  never  congested.  You  have  to  see  that 
the  best  winding  system  and  the  best  haulage  system  available  are 
installed.  You  have  to  lay  down  properly  equipjied  repair  shops 
for  all  kinds  of  plant  lay  in  sufficient  spares,  and  standardise  the 
plant  throughout.  More  particularlj',  you  have  to  make  sure  that 
adequate  protection  against  breakdown  is  provided  so  that  it  is 
never  possible  for  a  section  of  the  mine  to  be  shut  down  through  a 
breakdown  of  the  plant  serving  it.  The  care  with  which  the  plant 
in  the  mine  is  attended  has  also  a  bearing  upon  production.  If. 
through  inefficient  or  inadequate  care  the  plant  breaks  down  the 
whole  working  of  the  mine  may  be  disorganised,  the  scheme  put 
out  of  gear,  and  in  consequence  there  is  a  big  delay  in  output  which 
cannot  be  made  up  for  a  considerable  period.  That  will  be  avoided 
if  the  authorities  put  in  pro]ierly  skilled  attendants. 

There  is  without  a  doubt  no  industry  into  which  the  same  degree 
of  skill  in  electrical  engineering  is  put  as  in  the  mining  industry. 
The  mining  industry  has  in  this  Association  a  special  Association 
caring  for  the  application  of  power  to  production.  Xo  other  industry 
can  show  anything  of  the  kind  or'  approaching  it,  and  it  therefore 
is  a  matter  of  great  importance  that  the  mining  industry  should 
make  great  use  of  the  skill  which  it  has  at  its  disposal.  That  skill 
is  in  your  possession,  and  if  you  find  that  inadequate  use  is  being 
made  of  it,  then  it  is  for  you  to  push  and  see  that  your  experience 
is  turned  to  account.  From  my  own  knowledge  I  am  cjuite  certain 
that  the  mining  electrical  engineer  is  not  sufficiently  consulted,  and 
therefore  does  not  apply  himself  as  closely  as  he  might  to  the  pro- 
blems of  production.  If  some  incentive  were  given,  if  it  were 
known  to  the  mining  electrical  engineer  that  his  experience  is  valued, 
and  if  it  be  appreciated  that  he  can  give  most  valuable  advice  and 
that  his  experience  tits  him  for  grappling  with  the  problems  involved 
in  increasing  production,  then  he  will  be  given  incentive  to  apply 
iiis  knowledge  to  increasing  production.  These  facts  must  be 
brought  home  to  those  in  authority.  I  plead  most  earnestly  with 
the  many  managers  and  directors  who  are  members  of  this  Associa- 
tion that  they  will  make  the  utmost  use  of  the  enguieers,  mechanical 
and  electrical,  who  are  engaged  upon  mining  work.  They  are 
earnest  and  enthusiastic  men,  and  if  their  energies  be  turned  in  the 
proper  direction  and  duly  appreciated,  many  of  the  problems  met  in 
increasing  production  will  be  rapidly  and  satisfactorily  solved. 


Correspondence* 

— • — 

IBRITISH  ASSOCIATION  FOR  THE  ADVANCEMENT 

OF  SCIENCE. 

TO   THE    EDITOR    OF   THE    ELECTRICTAX. 

Sir  :  In  my  cai^acity  as  general  treasurer  of  the  British 
Association  for  the  Advancement  of  Science  I  made,  before  the 
Thursday  evenins;  discourse  at  the  recent  Bournemouth 
meeting,  the  following  remarks  : — 

Ladiesand  Gentlemen  :  You  are  awai^e  that  after  paying  printing  and 
office  expanses,  the  funds  of  the  British  Association  are  devoted  to 
scientific  research.  For  more  than  80  yeare  we  have  spent  more  than 
£1,000  a  year  on  research,  long  before  ordinary  people  had  heard  of 
research. 

Every  year  we  form  many  research  committees  :  each  of  them  is 
formed  of  the  foremost  men  of  science  of  Great  Britain,  who  receive 
none  of  the  money  themselves,  and  their  accounts  for  mere  out-of-pocket 
expenses  are  carefully  audited.  These  researches  in  the  past  have 
created  some  entirely  new  sciences,  have  led  directly  and  indirectly  to 
the  creation  of  many  new  industries,  and  they  have  largely  produced  the 
world's  ]jresent  natural  knowledge.  And  now  to  my  point.  Yesterday 
a  very  jirominent  member  of  the  Association  asked  mc  abmit  our  finances. 
I  had  to  admit  that  even  b?fore  the  War  we  wen^  meeting  with  diffi- 
culties due  to  the  increased  cost  of  printing  and  other  things  ;  that,  since 
tlie  War  we  have  been  behindhand  to  the  extent  of  more  than  £1,000 
every  year,  and  that  we  have  never  yet  asked  for  tlie  help  of  moneyed 
men.  Tlie  only  gift  we  have  ever  received  from  a  moneyed  man  was  a 
voliintarj-  gift  from  Sir  James  Caiitl,  who  handed  me  £11,000  at  the 
Dundee  meeting.  My  questioner  said  we  ought  to  ask  for  help,  and  that 
he  was  willing  to  start  a  fund  with  a  sum  of  £1,000.  At  this  moment  he 
does  not  wish  to  have  his  name  mentioned. 

I  need  not  dwell  on  the  importance  of  our  research  work,  as  I  feel  sure 
that  every  person  who  has  liimsplf  done  origmal  worU  shares  my  opinion 
that  when  we  limit  our  expenditure  on  research,  and  esi)ecially  on  pure 
scientific  research,  we  shall  b.^gin  to  be  a  bankrupt  association — banUnqit, 


that  is,  morally  fr.irii  the  jioint  of  view  of  science,  if  not  actually  in  the 
financial  sense. 

The  moneyed  men  of  Great  Britain  are  most  willing  to  help  any  good 
object  when  they  get  proof  that  it  really  Ls  a  good  object.  We  cannot 
complain  of  want  of  their  help  for  they  did  not  know  the  facts.  At  the 
same  time,  the  treasurer  of  an  Association  with  such  a  record  as  ours 
does  not  feel  happy  at  the  prosjject  of  begging  for  lielp. 

In  the  last  two  days  of  the  meeting  following  that  on  which  I 
made  this  statement  the  fund  was  raised  to  a  total  of  £1,475.  I 
intend  to  ptiblish  in  due  course  a  list  of  names  of  donors  and 
donations. 

To  illustrate  by  many  instances  (as  I  might)  our  claims  as 
to  the  importance  of  our  researches  would  unduly  prolong  this 
letter,  and  any  selection  of  a  few  examples  would  be  unrepre- 
sentative. I  will  cite  a  single  illustration — the  National 
Physical  Laboratory,  the  scene  of  researches  of  which  the 
importance  to  the  nation  during  the  war  and  earlier  cannot  be 
overestimated,  had  its  origin  (if  its  antecedents  be  traced 
backward)  in  the  Kcw  Observatory,  which  was  maintained  by 
the  British  Association  from  1842  to  1872.  in  which  period  the 
Association  spent  some  £12,000  on  its  upkeep. — I  am,  &c.. 

London,  W.  1,  Nov.  21,  1919.  JoH.v  Perry. 


COAL  PROFITS  AND  THE  GOVERN.MENT. 

TO   THE   EDITOR   OF   THE    ELECTRICTAX. 

Sir  ;  As  one  who  has  had  commercial  interest  in  coal  matters 
in  the  past,  may  I  crave  space  for  a  few  remarks  upon  the 
subject  of  the  expressed  intention  of  the  Government  to  intro- 
duce a  Bill  to  limit  for  the  current  year  the  profits  in  the  coal 
trade  to  Is.  2d.  per  ton.  Against  this  contemplated  limitation 
it  is  difhcult  to  speak  too  strongly,  for  such  an  interference 
with  the  liberties  of  private  enterprise  is  full  of  menace  to  all 
British  industries,  and  will  constitute  a  most  dangerous  pre- 
cedent. If  once  enforced  in  respect  to  the  coal  industry,  no 
British  industry  will  be  secure  from  similar  Government 
inroads. 

This  proposed  interference  with  coal  trade  profits  is  not  only 
unjust  in  principle,  but  is  also  of  no  advantage  whatever  to 
those  most  concerned — the  general  public — in  respect  either 
to  increasing  the  output  of  coal  or  to  lowering  the  price.  The 
injustice  lies  in  the  fact  that  the  CJovernment  proposes  to 
apply  the  proposed  limitation  of  profits  to  only  one  industry — 
the  coal  trade.  Why  this  particular  industry  should  be 
singled  out  for  this  mischievous  handicapping  is  best  known 
to  those  who  have  advised  the  Government  to  take  the  step. 

As  regards  benefiting  the  public,  no  support  for  the  pro- 
posed restriction  of  profits  can  be  found  in  that  direction.  The 
effect  will  be  quite  the  reverse.  A  limitation  of  profits  can 
only  mean  the  plunging  of  a  number  of  colliery  concerns  into 
financial  trouble,  which  will  lead  to  embarrassed  working  and 
doubtless  in  some  cases  to  actual  closure. 

The  CJovernment  seems  to  forget,  too,  that  the  coal  industry 
is  a  ■■  wasting "  industry,  and  by  its  nature  a  somewhat 
speculative  one.  It  is  essentially  an  industry  in  which  reserves 
of  capital  are  particularly  necessary  to  j>ro\ide  against  con- 
tingencies. Coal  seams  can  be  worked  out,  faults  can  appear, 
involving  jiossibly  great  loss  :  floodings,  explosions  and  other 
disasters  are  not  unknown,  and  to  these  labour  troubles  may 
be  added.  Why,  in  the  face  of  all  these  factors,  the  Govern- 
ment should  plunge  so  essential  an  industry — the  acknowledged 
'■'  key  of  key  "  industries — into  further  difficulties  is  a  subject 
of  astonishment  to  most  people.  One  has  to  turn  back  to 
Stuart  days— the  days  of  "  benevolences  "  and  forced  loans — 
to  find  a  precedent  for  this  latest  proposed  Government 
"  snatch  "  at  private  earnings. 

Collieries  in  this  country  are  largely  owned  by  shareholders, 
scattered  throughout  the  length  and  breadth  of  the  land,  and 
drawn  from  all  classes,  from  the  highest  to  the  humblest 
thrifty  small-holder.  These  are  the  iieo]>le  who  will  suffer  from 
this  inroad  on  the  coal  industry,  and,  if  this  is  permitted  in 
respect  to  that  industry,  all  other  industries — the  iron  trade, 
shipbuilding,  shi])ping.  textile  industries,  and  even  trade 
pajiers — may  be  similarly  harassed  in  the  future.  It  behoves, 
therefore,  that  all  interested  in  the  industrial  welfare  of  the 
country  should  unite  in  protesting  against  this  ill-advised 
intention  of  the  Governutent. — I  am,  &c., 
London,  S.W.ll,  Nov.  19.  W.  H.  Harvey. 
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Electricity  (Supply)   Bill. 

In  the  House  of  Commons  on  the  20th  inst.,  on  the  Order  for  the  con- 
sideration of  this  Bill  as  amended, 

Mr.  Shobtt  moved  a  new  claiise  transferring  to  tlie  JlinUter  of  Trans- 
port all  the  powers  and  duties  of  the  Board  of  Trade  under  the  Act,  or 
the  Electric  Lighting  Acts,  or  any  other  local  Act  relating  to  the  supply 
of  electricity.  He  reminded  the  House  that  this  power  was  originally 
proposed  in  the  Bill  setting  U])  the  Ministry  of  Transport,  but  he  with- 
drew it  from  that  Bill  in  order  that  the  matter  might  be  dealt  with  in  the 
present  Bill.  The  two  things  absolutely  essential  to  the  industrial  and 
social  development  of  this  country  were  trans])ort  and  power.  Trans- 
port without  ])ower  was  of  no  avail.  And  j)ower  must  be  developed  as 
cheaply  and  efficiently  as  possible.  It  was  no  good  having  cheap  power 
if  it  might  fail  at  any  moment,  and  it  was  no  good  having  certain  j)ower 
if  it  was  too  expensive.  Electricity  was  in  the  future  probably  going 
to  be  one  of  the  main  sources  of  power.  Though  private  enterprise  had 
done  well  in  the  past,  a  great  deal  had  yet  to  be  done  which  required 
driving  jiower.  The  question  that  arose  was,  wliich  of  the  existing 
dcjiartments  was  the  best  from  that  point  of  view  ?  He  did  not  think 
anyone  woirld  suggest  the  setting  up  of  a  new  Ministry  at  present.  The 
Board  of  Trade  had  done  excellent  work  in  the  past,  and  had  a  very  good 
staff,  but  that  staff  was  framed  for  supen-ision  and  for  enforcing  regu- 
lations ;  in  fact,  rather  to  curb  than  to  encourage  enterprise  and  initiative. 
There  was  no  staff  of  engineers  or  trained  electricians,  and  the  Board  of 
Trade  would  have  to  tlo  the  equivalent  of  setting  up  a  new  Ministrj' 
for  the  work,  Ijccause  it  would  have  to  organise  an  entirely  new  staff. 
The  Jlinistry  of  Transport,  on  the  other  hand,  was  bound  to  "have  highly 
skilled  engineers  and  electricians  upon  its  staff  ;  the  veiy  raiso7i  d'etre 
of  its  existence  was  that  it  should  force,  drive  and  encourage.  The 
Government  were  convinced  that  it  would  be  detrimental,  akflost  to  the 
jjoint  of  destruction  of  the  Bill,  unless  it  was  under  the  one  Department 
which  was  really  and  properly  fitted  to  carry  out  its  provisions.  It  was 
admitted  tliat,  before  any  good  could  be  "done,  the  transport  system 
of  the  country-  must  be  co-ordinated  and  unified.  Equally,  if  there  was 
to  be  a  reaUy  efficient  ser\'ice  of  electricity,  there  must  be  imity  and 
co-ordination  in  that.  It  was  just  as  important  to  have  co-ordination 
between  transport  and  poweras  co-ordination  in  transport  and  co-ordina- 
tion in  power. 

Mr.  X.  Chamberlain-  said  he  was  stiU  unconvinced  of  the  desirability 
of  the  proposed  change.  If  the  clause  was  passed,  it  would  be  exceed- 
ingly unjwpular  in  the  countri-.  The  Ministry  of  Tran.sport  was  going 
to  be  a  great  user  of  current,  and  would,  therefore,  be  looked  upon  as  a 
competitor  with  other  users  of  current.  If  there  was  any  difference  of 
opinion  between  the  local  authorities  and  the  Ministrj'  the  latter  would 
not  be  in  an  impartial  position  to  judge. 

Major  Lloyd-Gbeame,  who  said  that  the  merits  of  the  clause  were  not 
discussed  in  Committee,  felt  that  the  Jlinistry  of  Transport  was  the 
natural  Deiwrtment  to  which  to  send  the  Bill. 

Sir  A.  Geddes  explained  that  the  Board  of  Trade,  many  months  before 
he  joined  it,  had  agreed  that  these  powers  would  be  better  administered 
by  the  Minister  of  Tran.sport.  He  had  come  to  the  conclusion  that  tho.se 
powers  would  be  better  exercised  by  some  other  Department  than  the 
Board  of  Trade,  Industries  were  at  present  concentrated  in  a  few  very 
populous  areas,  though  a  large  number  of  them  could  be  carried  out  with 
greateradvantage  and  more  economically  in  less  den.sely  populated  parts 
of  the  countr}'.  As  that  congestion  of  industries  in  particular  areas  was 
due  to  easy  access  to  the  coalfields,  it  was  hoped  by  the  distribution  of 
electrical  (wwer  all  over  the  country  to  limit  the  growth  of  our  great 
industrial  cities.  If  there  was  to  be  "a  Department  to  look  after  the  dis- 
tribution of  power,  it  surely  could  be  more  economically  done  by  the 
Ministry  of  Transjiort. 

Sir  J.  FORTE.SCUE  Flannery  said  he  had  authority  to  state  that  the 
Provincial  A.s.s<jciation  of  Electrical  Supply  Companies,  representing 
more  tlian  100  supply  companies,  were  in  fav"our  of  the  clause. 

Mr.  G.  Balfour  .said  it  was  a  substantial  grievance,  that,  although 
when  certain  members  last  week  suggested  that  more  time  should  be 
allowed  before  the  Keport  stage  of  the  Bill  was  taken,  the  Ministerial 
reply  was  that  there  would  be  ample  time  for  the  consideration  of  amend- 
ments, notice  of  the  amendment  now  before  the  House  had  not  been 
placed  ujKjn  the  Order  I'ajH-r  by  the  Government  until  that  day.  He 
contended  that  no  case  had  been  made  out  for  the  clause  on  commercial 
and  t<;chnieal  considerations,  and  that  the  proposal  was  not  justified 
from  the  point  of  view  of  public  jioliey.  The  Department  to  which  it 
was  projKjsed  to  transfer  the  control  of  electricity  was  already  over- 
burdened, and  required  the  whole  of  its  time  calmly  to  work  out  the 
enomious  problem  of  transi)ort.  He  urged,  too,  that" the  control  should 
not  be  put  into  the  hands  of  a  Department  which  had  a  great  intercstin 
suterdinatmg  industrial  electricity  supply  to  the  railway  interest. 

Sir  E.  Geddes  said  that  it  was  no  desire  to  have  more  work  for  the 
Mmutry  of  Transport  that  made  him  speak  in  favour  of  the  clause,  but 
an  honest  and  earnest  opinion  that  it  was  best  for  the  promotion  of 
electnc  power  in  the  country-  that  that  should  Ix-  done.  They  set  out 
with  the  idea,  as  far  as  possible,  to  have  one  control  of  electric  power 
BO  that,  although  it  might  be  generated  at  different  voltages  and  fre- 
quencies, what  he  would  call  "the  gauge"  should  be  the  most  appr.,- 
pnate  and  should  not  be  mixed.  We  had  mixed  the  gauge  on  the  rail- 
ways and  on  the  canals,  and  we  were  going  on  the  same  lines  in  mixing 
It  up  in  clectncity.  If  there  was  any  indu.stry  which  lent  itself  to  a 
general  development  of  el:-ctrieity  it  was  the  railways.  Although  they 
used  only  one-fifth  of  the  current,  it  was  a  very  important  fifth  anil 
greater  stress  might  be  laid  on  it  than  the  mere'proportion  warranted 
The  moment  they  electrified  a  railway  they  sank  a  large  fixed  capital  on 


that  line,  and  the  greater  the  density  of  thi-  traffic  the  greater  the  benefit 
from  the  fixed  work  that  they  would  put  in.  The  better  tlie  load  factor 
the  cheaper  the  electricity.  The  moment  they  carried  high-tension 
electricity  down  a  line  into  a  rural  area,  where  they  might  develop 
housing,  they  created  an  immediate  and  direct  interest  on  the  part  of 
transportation  to  develop  industry,  to  get  a  load  factor  by  the  use  of 
electricity,  and  to  get  a  denser  traffic  on  the  line  that  was  electrified. 
There  was  no  other  industn,-  to  which  that  applied.  At  ])resent  the 
number  of  power  stations  in  London  was  79  ;  there  were  50  different 
types  of  generatore,  10  diffei-ent  periodicities  and  32  different  voltages. 
In  London  alone  five-elevenths  of  the  electricity  generated  was  used  for 
transportation.  Electrification  schemes  were  under  consideration  for 
the  Midland,  the  Great  Eastern,  the  South-Eastem  and  the  London, 
Brighton  and  South  Coast  Railways.  They  were  all  proposing  to  go  in  for 
electrification.  Was  it  wise  or  prudent  to  do  what  tlie  Cominittee  had 
done  and  keep  that  railway  electrification  under  one  Ministry  and  the 
rest  of  London  under  another  ?  The  balance  of  advantage  was  in  favour 
of  combining  the  whole  electrical  u.ser  in  one  Ministry.  He  thought  it 
would  improve  the  measure  to  put  in  safeguards  which  wo\ild  bind  liis 
successors,  and  which  would  ensure  that  the  Chief  Commissionei-s  should 
be  independent.  There  had  b?en  an  impression  that  tlie  Chirl  Cimiiiiis- 
sioner-designate  might  not  be  in  favour  of  the  transfer,  and  would  not 
be  ])repared  to  work  under  the  Ministry  of  Transport.  He  was  glad  to 
be  able  to  say  that  as  long  ago  as  July  he  came  to  a  comjilete  under- 
standing with  Sir  Jolm  Snell,  who  was  quite  prepared  to  transfer,  and 
the  rest  of  his  staff  would  be  transfen-ed  also  to  the  Ministry  of  Transport. 
Viscount  Elveden  said  he  was  alarmed  b?cause  of  the  intention  to 
get  the  power  for  the  railways  from  the  same  source  of  origin  as  for  the 
rest  of  the  community.  Experts  told  him  that  was  all  wrong.  He  was 
sure  that  somehow  or  other  a  trade  union  might  interrupt  not  onlj'  the 
inter-communication  of  the  whole  counti-j",  but  also  the  whole  industries 
of  the  country  on  a  minor  dispute. 

Sir  W.  Pearce  said  all  industrial  and  manufacturing  opinion  was  in 
favour  of  these  powers  going  to  the  Board  of  Trade. 
The  clatise  was  read  a  second  time  without  a  division. 
An  amendment  by  Li3Ut.-Col.  Sir  F.  Hall  to  provide  that  the  power 
(if  appointing  Electricity  Commissioners  should  be  exercised  by  the 
Biard  of  Trade  was  withdrawn  in  favour  of  an  alteration  suggested  by 
Mr.  8HORTT  providing  that  the  power  should  be  exercised  by  the  Ministry 
of  Transport  "with  the  concurrence  of  "  the  Board  of  Trade. 

On  Clause  I,  which  jirovides  for  the  appointment  of  Ebetricity  Com- 
missioners, an  amendment  tliat  no  Commissioner  should  have,  directly 
or  indirectly,  any  share  or  interest  in  any  undertaking  for  the  supply  of 
el'ctricity  was  agreed  to. 

On  Clause  7,  which  provided  for  the  acquisition  of  generating  stations, 
Mr.  Gruxdy  moved  an  amendment  for  the  inclusion  in  the  ambit  of  the 
el  luse  of  railway  generating  stations,  dock  generating  stations  and  private 
g?nerating  stations. 

Mr.  Shortt  hoped  the  amendment  would  not  be  pressed,  and  that  he 
would  be  allowed  to  move  that  the  debate  b?  adjourned.  When  the 
Bill  was  in  Committee,  he  and  his  advisers  considered  the  position  of 
railway  companies  carefuUy,  and  did  so  in  consultation  with  those 
members  who  were  interested  in  railway  matters.  The  position  as 
regarded  the  railway  companies  as  the  Bill  came  through  Committee 
was  upset,  and  he  personally,  on  behalf  of  the  Government,  agixsed. 
But  subsequent  reflection  made  it  less  clear  tliat  the  arrangement  he  then 
made  a  wise  one.  He  had  put  down  an  amendment  to  leave  out  from 
the  ojjeration  of  the  clause  railway  and  dock  generating  stations. 

Sir  F.  Banbury  said  that  some  weeks  or  months  ago  a  prominent 
member  of  the  Board  of  Trade  made  an  arrangement  with  the  railway 
companies  which  resulted  in  the  acceptance  of  an  amendment  by  the 
Government.  Now,  for  the  first  time,  amendments  appeared  upon  the 
paper  dealing  with  that  agreed  amendment.  All  parties,  he  thought, 
would  recognise  that  an  agreement  made  must  be  kept. 

On  Monday  Mr.  Shortt  withdrew  his  amendment.  He  said  he  had 
forgotten  that  he  had  been  a  party  to  the  agreement  with  the  railway 
Companies  and  dock  authorities  which  bound  him.  The  exclusion, 
from  the  Bill  only  affected  existing  generating  stations  ;  extensions, 
new  generating  stations  and  wayleaves  would  be  included.  Having 
regard  to  a  subsequent  amendment  which  he  would  ask  the  House  to 
accept,  dealing  with  the  rights  of  the  railway  companies  when  they 
were  taking  electricity  from  a  district  electricity  board  to  demand  what 
frequency  they  liked,  he  was  quite  satisfied  that  the  arrangement  made 
with  the  railway  companies  was  a  jjcrfectly  ])ro])er. one. 

Major  Barnes  moved  an  amendment  ))roviding  that  the  acquisition 
of  generating  stations  should  be  subject  to  jiayment  to  the  ownci-s  of 
'  com)y>nsation  "  instead  of  "  the  standard  ])rice."  It  was  proposed 
to  acquire  compulsorily  generating  stations  behmging  to  local  authoriti»s, 
stations  belonging  to  companies  operating  under  Provisional  Orders 
and  stations  belonging  to  power  comjianies.  A  different  method  of 
comj)ensation  was  to  bea])])li?d  in  each  of  those  cases,  but  the  difference 
was  not  in  the  character  of  the  undertaking,  but  solely  on  the  difference- 
in  ownership. 

The  amendment,  which  was  supported  by  Mr.  Marriott  and  Mr.  Geo. 
Balfour,  was  rejected  by  204  votes  to  44. 

The  House  agreed  to  an  anu-ndment  by  Mr.  Shortt,  substituting  for 
the  words  in  the  Bill  offering  to  local  authorities,  as  an  alternative  to 
annuities,  the  cost  of  the  site  and  the  construction  of  generating  stations 
and  main  transmission  lines,  less  depreciation,  the  words,  "a  capital 
sum  calculated  in  like  manner  and  on  like  principles  as  the  standard 
]>rice  in  the  case  of  a  company." 

Mr.  (i.  Balfour  moved  an  amendment  that  in  determining  the  stan- 
dard price  in  the  case  of  a  generating  station,  or  main  transmission  line 
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b.'longing  to  a  company  or  jjerson,  there  should  be  an  addition  to  the 
cost  for  appreciation  or  a  deduction  from  it  for  depreciation.  The  Bill 
merely  provided  for  a  deduction  for  depreciation,  and  he  said  a  sum  of 
£100  spent  before  the  war  would  to-day  be  represented  by  a  cost  of  £300. 
The  amendment  was  negatived,  and  on  the  motion  of  Mr.  Beidoe- 
M.4N,  the  following  proviso,  at  the  end  of  Clause  7,  was  agreed  to  : — 
"  Provided  that,  if  in  any  case  it  is  proved  to  the  satisfaction  of  the 
Electricity  Commissioners  that,  owing  to  exceptional  terms  of  purcha.se 
contained  in  the  special  Act  or  order  relating  to  a  company,  the  standard 
jirice,  as  calculated  as  aforesaid,  would  work  an  injustice,  the  Electricity 
Commissioners  shall,  on  the  application  of  the  company,  refer  the  matter 
to  an  arbitrator  to  be  appointed  by  the  Board  of  Trade  for  his  deter- 
mination whether  any  and,  if  .so.  what  addition  to  the  standard  price, 
as  calculated  as  aforesaid,  should  be  made." 

On  Clause  9,  which  places  restrictions  on  the  establishment  of  new 
generating  stations,  Lieut.-Col.  Sir  F.  Hall  moved  an  amendment, 
])roviding  that  in  the  case  of  a  dock  undertaking,  as  well  as  in  the  case 
of  a  railway,  using  or  proposing  to  use  electricity  for  traction,  consent 
to  estabUsh  a  new  generating  station  should  not  be  i"efuscd  unless  a 
district  board  was  willing  and  able  to  supply  the  power.  The  amendment 
was  agreed  to  ;  and  the  words  in  the  clause  providing  that  the  supply 
of  electricity  by  the  district  board  should  be  "  at  such  frequency  as  the 
railway  company  requires  "  were  deleted. 

On  Clause  11,  which  defines  the  power  of  district  boards  in  respect  of 
the  supply  of  electricity,  Mr.  Bridgem.\n  accepted  proposals  made  by 
LiEUT.-CoL.  Sir  F.  H.^ll  to  remove  lighting  authoriti?s  and  tramway 
ccmipani«'s  or  authorities  from  the  list  of  excejitions  to  the  provision  that 
a  district  b  laid  should  not  supply  electricity  in  the  area  of  sujiply  of  any 
authorised  distributors  without  th'  consent  of  those  distributors. 

On  Clause  12  (Transfer  of  undertakirtgs  to  boards),  Mr.  Bbidoeman 
moved  the  addition  of  woixls  giving  the  local  autherity  whose  under- 
t  iking,  in  whole  or  in  part,  is  transferred  to  the  district  electricity  board, 
the  option  of  receiving  payment  in  "  either  one  or  more  annuities  or  a 
capitil  sum  calculated  in  like  manner  and  or  the  like  principles  as  the 
standard  price  in  the  case  of  a  g.?nerating  station  is  to  bs  calculated." 
The  amendment  was  agreed  to,  as  was  a  further  amendment  wliich 
moved  by  Mr.  (J.  B.4LF0ue,  to  provide  that  where  a  district  electricity 
Ijuard  which  has  already  taken  over  the  g>nerating  station  or  main 
transmission  hue  belonging  to  a  company  purchased  the  whole  remain- 
ing part  of  the  company's  undertaking,  the  purchase  terms  shall  be  a 
sum  equal  to  the  amount  of  capital  expi-nditure  on  the  remaining  part 
jirior  to  the  date  of  vesting,  together  with  anj'  additional  capital  ex- 
p  'nditure  since  that  date. 

On  Clause  13,  which  provides  when  a  generating  station  of  a  power 
company  is  vested  in  a  district  electricity  board  that  if  the  company  so 
.  require  the  board  shall  purchase  the  whole  of  the  undertaking  upon  the 
terms  of  paying  the  fair  market  value  which  is  to  b?  det?rmined  in  default 
of  agreement  by  arbitration,  Mr.  Shortt  moved  an  amendment  pro 
viding  that  the  arbitrator  might  add  to  the  terms  such  a  sum  as  he  found 
to  be  the  costs  properly  incurred  by  the  company  as  incidentiil  to  tie 
arbitration,  and  this  was  agreed  to. 

On  Clause  15  (Subsidiary  powers  of  district  el'ctricity  boards),  SlR  F. 
Hall  moxed  to  add  tiie  following  proviso  : — "  No  order  shall  bj  made 
authorising  the  abstraction  of  water  from  any  dock  regulated  by  Act  of 
Parhament  or  from  the  Manchester  Ship  Canal,  except  with  the  consent 
of  the  owners  thereof,  and  subject  to  such  terms  and  conditions  as  any  • 
be  agreed."  The  words  referring  to  the  Manchester  Ship  Canal  were 
omitted  from  the  amendment  and  it  was  then  passed. 

Capt.  Bowyer  moved  to  qualify  the  provi-'ion  in  the  clause  authori  :ing 
the  utiUsation  of  forms  of  energy  other  than  electricity  by  adding  :  "  Pro- 
vided always  that  such  district  electricity  board,  local  authority,  com- 
pany, or  person  shall  in  no  case  have  the  power  to  enter  into  arrangements 
for  the  supply  by  the  board  of  any  form  of  energy,  other  than  electricity, 
in  any  area  or  district  within  which  any  undertakers  may  b?  authorised 
by  Parliament  to  supply  such  form  of  energy  unless  and  until  such  under- 
takers consent  thereto,  and  then  only  upon  such  terms  and  conditi(ms 
as  may  be  agreed  upon  with  such  undertakers." 

The  amendment  was  accepted,  and  on  Clause  17,  which  deals  with 
compensation  for  deprivation  of  emi)loyment  suffered  by  any  officer  or 
servant  of  an  existing  undertaking. 

Mr.  Shortt  moved  to  omit  a  provision  that  every  officer  or  servant 
afiect-?d  should  b?  entitled  to  count  any  temporary  absences  caused  by 
exigencies  of  war  as  regular  employment  within  the  meaning  of  the 
section,  and  to  substitute  the  words  :  "  Where  any  such  officer  or  servant 
was  temporarily  absent  from  his  employment  whilst  serving  in  or  with 
his  Majesty's  Forces  or  the  forces  of  Alii  -d  or  Associated  Powers  during 
the  present  war,  such  service  shall  b'  reckoned  as  service  under  the 
authorised  undertakers  in  whose  employment  he  was  immediately  before 
and  aft  'r  such  temporary  absence." 
The  amendment  was  agreed  to. 

To  Clause  26,  which  authorises  the  Electricity  Commissioners  tr. 
require  any  authorised  undertakers  to  amend  or  alter  the  type  of  curr.-nt. 
frequency  or  jiressure  employed  by  them,  an  amendment  was  agreed  to 
))roviding  for  an  aj)p?al  by  any  authorised  undertakers  to  the  Boaixl  of 
Trade,  and  if  the  Board  were  satisfied  that  compliance  with  the  order 
would  entail  unreasonable  expense,  they  might  direct  that  the  oi-dor 
should  not  ajiply  to  those  undertakers,  or  a|)ply  only  subject  to  such 
conditions  as  they  might  prescrib;'.  Another  amendment  was  also 
agreed  to  ])roviding  that  a  sijccial  order  made  by  tlie  Electricity  Com- 
missioners under  .sec.  28.  in  place  of  a  ])rovisi  >nal  order,  should  b?  laid 
before  each  House  of  Parliament,  and  should  not  cuinc  into  force  until 
ajiproved  by  a  resolution  pas.sed  by  each  House. 
The  Report  stage  was  concluded. 


Roads    and   Transport   lixhlbition 
at  the  Agricultural  Hall. 

The  Roads  and  Transport  Exhibition,  which  was  held  at  the 
Agricultural  Hall,  Islington,  from  Nov.  20  to  27,  was  really  the 
outcome  of  a  siicf^ossful  National  Road  Conference  and  Exhibition 
held  in  1915,  under  the  auspices  of  the  County  Councils  A.ssociation. 
It  has  certainly  been  an  improvement  on  this  occasion  to  include 
a  more  representative  display  of  transjjort  vehicles.  To  a  certain 
extent  problems  of  Roads  and  Transport  have  been  viewed  from 
antagonistic  standpoint  rather  than  one  of  co-operative  endeavour. 
The  one  is  intimately  bound  up  with  the  other,  and  only  by  mutual 
co-operation  and  understanding  can  there  be  any  hope  of  solving 
the  present  difficulties  of  transport  and  road  maintenance.  The 
war,  and  finally  the  railway  strike,  has  given  that  recognition  of 
the  value  of  power  propelled  road  transport,  which  was  previously 
lacking,  and  it  is  to  be  hojied  that  the  newly  established  Ministry 
of  Transport  will  succeed  in  promoting  greater  co-operation  between 
the  various  mean  that  exist  for  the  transportation  of  goods  and 
lead  to  the  adoption  of  more  improved  and  efficient  methods. 
In  addition  to  the  main  exhibition  which  occupies  the  ground  floor 
of  the  hall,  there  is  also  a  Public  Works  Exhibition,  held  under 
the  auspices  of  the  Miuiicipal  Agency,  Ltd.,  which  occupies  the 
gallery.  A  number  of  interesting  Papers  were  read  and  discussed 
during  the  jieriod  that  the  exhibition  was  open,  these  meetings 
taking  place  in  the  Bemer's  Hall. 

The  exhibition  was  formally  opened  by  the  Right  Hon.  Sir  Erie 
Geddes,  G.B.E.,  K.C.B.,  M.P.,  Minister  of  Transport,  at  3  p.ra., 
on  Thursday,  Nov.  20.  Naturally  the  transport  exhibits  are  mainly 
concerned  with  sanitary,  road  building  and  general  nnniicii>al  re- 
quirements, such  as  steam  and  i)etrol  and  electric-driven  roati 
rollers,  street  sweejxers  an<l  sprinklers,  water  carts,  tipping  wagons 


■    View  OF  SJ-Ton  •■Orwell"'  Electric  Lorrv. 

and  fire  engines.  Practically  all  the  bodies  of  the  tipping  wagons 
ar;  automatically  ojjerated  either  by  electrical,  hydraulic  means 
or  through  the  original  propelling  agent  by  means  of  gearing.  Ease 
of  operation  and  rapidity  in  tipping  naturally  has  considerable 
eSect  o  1  the  cost  of  transport  of  road  nuiterial.  Dealing  with  the 
Transport  Section  in  the  main  hall  the  following  exhibits  particu- 
larly attracted  our  attention  :  — 

Ttike  d-  Bell,  Ltd.,  Slaiid  II,  Row  A.  A  Tuke-Bell  "Constable" 
tipping  wagon  trailer,  with  gears  arranged  for  side  tipping,  the 
method  of  lifting  and  the  unusual  height  of  the  lift  being  imrticu- 
lirly  noticeable.  The  appliance  is  also  made  as  a  tipping  body 
for  electric  vehicles.  The  material  can  be  tipped  by  one  man  in 
90  sees.,  and  falls  entirely  clear  of  the  wheels. 

La'-re  Mo'or  <  ar  (  omimnii,  Ltd..  S'aiid  1,  Row  B. — This  tinn 
exhibited  a  tyix>  "  I/'  road  sweeiK<r. capable  of  sweeping  a  width  of 
7  ft.  6  in.,  and  of  spraying  the  road  by  means  of  a  series  of  water 
nozzles  fixed  on  the  front  of  the  vehicle.  Also  a  combination  vehicle 
suitable  for  use  as  a  lorry,  tipping  wagon,  or  water  cart..  The  three-- 
wheel  type  of  vehicle  made  by  tiiis  iirm  looks  decidedly  novel,  and 
a  factor  which  is  added  to  by  the  unusual  height  of  the  driver's 
seat.  'I'he  combiiuvtion  wagon  shouhl  Ir^  |>articularly  serviceable 
in  snuill  country  districts. 

//.  a.  lii.rford  ,{•  (  omimiuj.  Row  B.  Stand  4.— A  type  of  loading 
truck  made  with  a  skeleton  frame  and  detachable  body,  the  Iwdy 
b-ing  run  oil  from  the  frame,  which  operation  can  be  performed 
by  one  man.  The  idea  is  to  have  series  of  bodies  so  as  not  to  delay 
the  vehiclo  d\iring  loading  and  unloading.  *" 

MdNd'ihi:/  Mo!or('ompaii!/.  Ltd..  Row  B.  Stand  7.  —An  end-tipping 
wagon,   petrol  driven,  and   made   with   a   body  divided  into  four 
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compartments,  each  holding  one  ton,  with  thejdea  that  coal,  etc., 
can  be  delivered  in  one  ton  lots. 

Ransomeg,  Sims  d-  Jeffrie.  Row  B.  Slaiid  8. — The  electric  vehicles 
exhibited  on  this  stand  attracted  considerable  attention,  par- 
ticularly the  .'JJ-ton  ''OrHell"  electric  tipping  wagon.  The 
wagon  is  of  the  standad  "Orwell""  tyjx?,  the  tipping  gear  being 
operated  by  electric  motors  driven  olt  the  Exide  Ironclad  Battery. 
There  was  also  shown  a  3,(100  lb.  industrial  Electric  Truck  equipped 
with  a  portable  pneumatic  outlit  for  road  rci»air  work. 

Edison  Acciimulalnrs.  /.Id..  Row  B.  .Stand  II. — The  exhibits  here 
comprised  a  standard  type  Edison  2-ton  tipping  wagon  and  an  ""  L  "" 
tj-pe  elevating  platform  truck. 

Tilliiig-Sleveiis.  Ltd..  Row  C.  Stand  5. — The  main  attraction  at 
this  stand  was  a  Petrol- Electric  Fire  Tender,  fitted  with  a  lire  escape. 
The  chassis  was  designed  for  lire  engine  purposes,  but  it  is  similar 
in  main  principles  to  the  well-known  Tiiling-Stevens  bus  chassis. 
Ease  of  control  and  quick  accel;ration,  characteristic  of  this  system 
of  propulsion,  should  make  this  system  particularly  suitable  for  fire 
brigade  purix)ses. 

There  was  also  exhibited  a  2i-ton  petrol-electric  chassis  fitted 
nnth  a  hand-operated  tipping  wagon. 

General  Veliirle  (  omjiaiu/.  Ltd.,  Row  D,  Stand  1. — A  .3i-ton  G.V. 
Vehicle  equipped  with  a  C  aymer  patent  unloader  attracted  so 
much  attention  that  it  must  have  been  the  envy  of 
neighbouring  standholders.  The  idea  underlying 
the  "C'raymer"  device  is  particularly  neat.  It 
essentially  resembles  a  scries  of  telescopic  com- 
partments made  up  liy  a  series  of  boards  con- 
nected together  by  pivoted  tie-bars,  the  last  board 
forming  the  back  board  of  the  wagon.  As  each 
sectional  load  is  put  on  the  vehicle  a  board  forms 
a  division  for  that  section,  and  when  unloading  the 
sections  slide  forward  to  the  back  of  the  wagon. 
each  sectional  board  falling  over  and  lying  on  the 
tail  board  when  the  sectional  load  has  been  tip]3eci. 
Provided  the  sectional  loads  are  put  on  in  the  cor- 
rect sequence  this  method  provides  a  very  easy 
means  of  quickly  transporting  and  unloading  a 
variety  of  materials,  such  as  \Vould  be  required  for 
road  work. 

Public  Works  Exjibitidn  is  t.ik  (;\llery. 

The  Xew  Transport  Company,  Ltd.,  Row  ''B. 
Stand  7. — Literature,  blueprints,  etc.,  were  shown 
here  with  a  view  to  arousing  interest  in  the  Gattie 
system  of  Transport,  designed  for  the  purpose  of 
economically  and  quickly  handling  a  variety  of 
goods  transport  in  den.sely  populated  areas.  The 
principle  of  the  method  is  an  electro-mechanical 
machine  which  automatically  ^controls  and  .sorts 
parcels  of  merchandise. 

Electric  Appliances.  Ltd..  Row  B.  Stand  13.— This  exhibit  was 
confined  to  lmp?rial  Vacuum  Cleaners  of  the  light  portable  type, 
operated  by  means  of  a  fan  driven  by  an  electric  motor  Though 
small  in  size,  and  light  in  weight,  these  little  machines  are  quite 
effective  for  the  pirpjse  for  wh  ch  they  are  designed,  and  they  are 
vary  nicely  li  lishe  I. 

The  Berk  Electric  Wather,  Row  F,  Siaud  8.  -  'Phis  lirni  were  showing 
electrically-driven  washing  and  ironing  machines,  and  giving  demon- 
stration of  laundry  work  in  progre.s.s.  In  the  w....'iing  machine  a 
small  electric  motor  d  ives  a  rotating  drum,  through  a  change- 
gearing  device,  which  causes  the  drum  to  rotate  in  alternate  direc- 
tions. In  the  ironing  machine  an  electric  motor  causes  a  roller  to 
rotate  and  feed  the  article  to  be  ironed  over  the  ironing  shoe.  But 
why  not  enijiloy  all  electric  means?  It  was  regrettable  to  notice 
that  a  gas  geyser  was  employed  to  heat  water,  and  gas  was  employed 
in  the  ironing  machine  to  heat  the  ironing  shoe.  For  both  purposes 
electricity  could  have  been  employed  to  advantage,  and  the  devices 
would  then  have  justly  earned  the  title  electric  washing  and  ironing 
machines.       , 

The  attendance  did  not  seem  to  be  very  large  on  the  day  our 
representative  called,  but  those  that  were  there  were  taking  a 
decided  interest  in  the  exhibits;  and,  of  course,  merely  curious 
visitors  are  of  little  gain. 

In  conclusion,  a  word  to  the  organi.sers.  .\  little  more  effective 
publicity  would  certainly  have  aroused  more  interest  in  the  exhibi- 
tion, and,  secondly,  the  arrangements  of  numbering  the  stands  did 
not  provide  the  easiest  means  of  locating  any  particular  exhibit. 
The  various  rows,  .\,  B,  and  f ',  etc.,  should  have  Ix-en  more  plainly 
marked.  All  stand  numljers should  have  borr.c  the  number  and  row, 
instead  of,  as  in  many  cases,  the  numljer  onlv. 


GlasgOM'  Housing    and  Health 
Exhibition. 


Wc  learn  that  the  Housing  and  Health  Exhibition,  which  was  held 
at  (jlasgow  from  8th  October  to  1st  November  was  a  great  success, 
and  was  visited  by  450,000  people.  In  a  recent  issue  we  gave  sonu' 
particulars  of  the  exhibits,  which  included  a  number  of  intere.eting 
electrical  displays.  The  C'oiporation  electricity  dej)artment  stall, 
measuring  40  by  20  ft.,  was  divided  roughly  into  .<^ix  sectitns,  and  was 
an  island  stand  around  which  hundreds  of  jjeople  could  watch  the  various 
a]i])aratus  at  work.  It  is  thought  that  this  tyi)e  of  stand  is  more  effective 
than  a  model  house.  The  cooking  range  was  sho^vn  under  working 
conditions,  an  experienced  baker  working  behind  an  open  counter, 
turning  out  large  batches  of  fancy  cakes  daily.  Over  £KKt  was  drawn 
by  selling  the  material  thus  produced.  Cookers  were  also  shown  by 
the  Carron  Coni])any,  the  Falkirk  Iron  C(>m])any,  the  Jackson  Electric 
Stove  Company,  JIcssi-s.  BsUing  &  Company,  and  the  Premier  Electric 
Heaters.  A  skilled  operator  frcm  one  of  the  electric  laundries  in  the 
city  demonstrated  electric  ironing  and  the  "  Tlior "  electric  washing 
machine  and  ironing  machine  was  on  view.  Inijierial,  Premier  and 
Hoovpr  vacuum  cleaners  were  sho\vii  in  operation. 

In  electric  fires  Berry's  magical  outfit,  fitted  in  ornamental  dog  grate 
was  nuich  admired,  and  representative  designs  of  the  Falkirk  Comj>any. 
the  Canon  Company,  Messrs.  Belling,  the  Quead  and  Cre^lenda  Com- 
panies were  on  view,  as  were  also  the  American  hot|>()int  hcdlite  heater. 
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and  pedestal  fires  by  the  Crcdenda  Company,  and  the  Ediswan  Com- 
pany. In  water  heaters  there  was  the  Falkirk  Company's  calorifier 
sets  and  the  geyser  type  by  the  British  Electric  Trading  Company- 
For  the  first  time  in  this  country  there  was  shown  the  Filbar  electric 
water  boiler  for  domestic  tea-making,  shaving,  etc.  This  apparatus 
])rovides  boiling  water  up  to  two  pints  in  30  to  60  seconds.  The  stand 
also  contained  an  excellent  display  of  kettles,  coffee  perenlators,  teapots, 
bed-warmers,  innnersinn  heaters,  cigar  lighters,'_table  and  floor  standard 
lamps,  etc. 


Flood  Lighting  for  Protection. 

Pciriarkable  totiniuny  tii  th.'  value  of  (Icjod  lighting  fur  ])rotcctivc 
])ur]mscs  was  jirovided  during  the  recent  railway  strike  by  the  use  of 
B.T.H.  projectors  at  Lofs-road  Power  Station.  These  projectors  are 
nuiunted  on  tripod  stands,  and  can  be  swivelled  horizontally  and  verti- 
cally- Each  projectorisequi|)i)ed  with  a  1,000  watt  Mazda  half-watt  tyi>,' 
lamj).  It  was  found  that  two  or  three  watchmen,  each  having  under 
hii  cimtrol  a  B.T.H.  flood-light  projector,  could  maintain  close  observa- 
tion over  the  whole  area  from  which  intcrruiition  was  likely  to  procetil. 
Theslightcstmovement  of  a  twig  orpieceof  jjaix-rcould  he  clearly  seen  ut 
a  distance  of  300  or  400  ft.,  and  it  would  have  been  quite  imjxtssiMe 
for  any  ill-intentioned  j)cr.son  to  have  ajipmached  the  i)ower  station 
unobserved.  Obviously,  the  use  of  Hood-light  projectors  for  protective 
lighting  has  con.siderahle  advantages,  finee  <inc  waleliinan  so  equipjud 
has  an  enormous  radius  tf  cfffctive  ob-.ervation.  To  maintain  :.  n 
equally  thorough  guard  without  Hood-lighting  would  require  a  jilatoun 
of  men.  Another  good  point  about  (lood-lighting  is  the  rapidity  with 
which  the  i)rojcctors  can  ba  instilled,  the  only  preliminary  neces.saiv 
l):-ing  the  j)rovi"ion  of  leads  from  the  nearest  available  source  of  energy. 
The  British  Thomson -Houston  Company,  Ltd..  of  77,  Vpix-r  Thames 
str.'et.  who  manufacture  and  sujiply  the  jirojfctors  and  lamps,  will  !• 
|>lcas(d  to  give  to  interested  readers  full  information  in  regard  tu  I  In 
characteristics  and  varied  applicati  ins  of  B.T.H.  flood-lighting 
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Gommercial  Topics. 


The  Price  of  Coal. 

Thf  unexpectedly  large  drop  of  10s.  a  ton  in  the  price  of  coal  for 
domestic  purpo.ses  is  A'ery  welcome,  as  it  will  probably  mean  an  end  of 
Ihe  upward  tendency  of  charges  for  electricity  which  has  prevailed  during 
the  past  two  or  three  years.  The  reduction  will  apply  to  electric  supply 
and  gas  undertakings,  and  arrangements  will  be  made  to  secure  a  cor- 
responding reduction  in  the  price  of  electricity  for  domestic  lighting  and 
heating.  It  is  not  clear  at  present  how  this  reduction  will  be  effected, 
and  it  may  introduce  coni])lications  for  electric  supply  authorities, 
especially  for  those  whose  output  is  mainly  used  for  ])ower  and  industrial 
purposes.  In  regard  to  ebctricity  works,  the  ability  to  obtain  good 
steam  coal  is  at  least  as  imporfc.int  as  to  secure  a  cheap  suppty.  Hitherto 
many  undertakings  have  b^en  obliged  to  US3  coal  of  a  very  inferior 
•quality,  and  even  refuse,  and  we  hope  that  the  Coal  Controller  will  now 
sec  that  supplies  of  suitable  coal  are  available. 

Lights  on  Vehicles. 

The  recent  changeii  in  the  Orders  relating  to  the  lights  to  be  carried  on 
vehicles  has  produced  a  good  d;al  of  dissatisfaction,  and  we  are  pleased 
to  see  that  the  Ministry  of  Transport  has  formed  a  Committtee  of  12 
members  to  consider  and  report  on  all  questions  relating  to  Ughts  to  b" 
carried  on  vehicles  and  as  to  lighting-up  time.  The  Committee,  which 
held  its  first  meeting  on  the  19th  inst.,  is  designated  the  "  Lights  on 
Vehicles  Committee."  The  chairman  is  Sir  Henry  Maybury,  Director- 
•Oeneral  of  Roads,  Ministry  of  Transport,  and  the  offices  of  the  Committee 
are  at  No.  6,  Whitehall-gardens,  S.W.I,  where  communications  should 
be  sent.  The  Committee  will  submit  an  interim  report  on  the  require- 
ments as  to  lights  to  be  carried  on  vehicles  and  as  to  lighting-up  time 
under  the  Lights  (Vehicles)  Order  of  Dec.  16,  1918. 
*         *         *         * 

Anti-Dumping  Legislation. 

There  is  general  agricment  tliat  some  ]iriite(ttiiin  is  required  against 
the  dumping  of  cheap  fur.'ign  goods  in  this  country,  but  it  is  doubtful 
if  the  method  proposed  in  the  Imports  and  Exiiorts  Regulation  Bill, 
which  is  abstracted  in  another  colunm,  is  the  most  desirable  or  the  most 
effective  one.  We  dislike  the  idea  of  Government  control  and  it  seems 
to  u.s  that  the  scheme  will  place  too  much  jiower  in  the  hands  of  Board 
of  Trade  officials  and  of  the  new  Trade  Regulation  Committee.  Appar- 
ently, there  will  be  no  direct  representation  of  commercial  or  trading 
interests,  or  of  the  general  public  on  the  Committee,  which  will  in- 
evitably develop  into  the  usual  bureaucratic  Government  department, 
and,  judging  by  its  constitution,  it  will  inevitably  b?  controlled  by  the 
Board  of  Trade. 

One  may,  therefore,  safely  predict  what  will  happen  to  manufac- 
turers and  consumers  when  the  Bill  has  been  passed,  and  in  this  con- 
nection the  experience  of  Principal  Laurie  under  the  existing  regulations 
as  to  the  import  of  articles  is  interesting.  In  a  letter  to  "  The  Times," 
of  the  24th  inst..  Dr.  Laurie  states  that  "  The  unhappy  user  (of  dyes)  has 
to  apply  to  the  Board  of  Trade  for  a  licence  each  time  he  imports,  and 
never  knows  when  permijsion  may  be  refused  by  some  official  in  Room 
236,  against  whose  decision  there  is  no  appeal.  The  Board  in  one  aspect 
is  a  dye  manufacturer  to  about  one  and  a  half  millions,  in  the  other 
aspect  can  forbid  competition  from  rivals.  The  wretched  user  of  the 
imported  dye  never  knows  at  what  moment  his  supply  may  be  cut  off, 
and  therefore  dreads  to  extend  his  business.  To  take  another  section, 
the  prohibition  of  fine  chemicals,  optical  and  .scientific  instruments  and 
chemical  glassware  is  striking  a  seriius  blow  atall  scientific  teaching  and 
research.  Not  only  are  the  prices  disgracefully  high,  and  in  many  eases 
the  quality  scandalously  bad,  but  the  two  or  three  firms  to  whom  this 
valuable  monopoly  has  been  granted  cannot,  or  do  not,  choose  to  supply 
the  demand.  While  schools  and  colleges  are  clamouring  for  material, 
they  talk  of  delivering  in  six  months,  and  the  Board  of  Trade  prohibits 
importation  from  France." 

Certainty  and  stabihty  of  conditions  are  essential  to  successful  trading, 
and  there  can  be  no  serious  develo])ment,  no  good  progress  made  while 
business  men  are  subject  to  the  control  of  (Jovernment  bureaucrats.  In 
fact,  the  present  Bill  seems  to  contemplate  the  creation  of  a  species  of 
"super-bureaucrat,"  for  though  the  Bill  gives  a  right  of  appeal  from 
■decisions  of  the  Board  of  Trade  to  the  Trade  Regulation  Committee, 
several  officials  of  the  Board  will  be  on  both  and  the  final  decision  may 
rest  with  those  who  heard  the  case  in  the  first  instance.  There  is  no 
definition  of  a  "key  industry  in  the  Bill,"  but  a  list  is  given  of  the 
articles  which  may  be  prohibited.  This  list  will  certainly  not  satisfy 
those  connected  with  the  electrical  industry.  Tlie  Bill  confers  extensive 
powers  upon  the  Board  as  to  hcences,  prices,  &c. 

In  view  of  the  controversy  as  to  the  legality  of  the  Import  Restriction 
Regulations  of  the  Board  it  is  interesting  to  note  that  sec.  19  (1)  of  the 
Bill  provides  that  "goods  ]n-ohibitpd  to  be  imported  by  virtue  of  this 
Act  shall  b?  deemed  to  be  included  among  the  goods  enumerated  and 
described  in  the  table  of  prohibitions  and  restrictions  in  word.s  contained 
in  sec.  42  of  the  Customs  Con.solidation  Act,  1876."  This  seems  like  an 
attempt  to  justify  past  acts  of  the  Board  and  should  lead  to  an  inter- 
esting debate.  We.  aho  notice  that  clause  21  states  "  Information 
and  cioeuments  required  under  this  Act  to  be  given  or  ])rod\iced  to  the 
Board  m-  the  Commissioners  shall  not  be  published  except  in  cases  where 
the  ))crsi]n  giving  or  producing  the  same  othcnvise  agrees,  or  where 
puliUeity  is  specially  authorised  by  the  order  or  regulation  by  wliich  the 
requirement  was  made." 

Though  the  Bill  is  one  which  may  be  converted  into  a  useful  nu'asuiv 
some  of  its  provisions  require  careful  examination   in  Committee. 


Electricity  Supply. 

Coun.  Cameron  has  b  en  ajipointed  convenerof  the  Hamilton  Electric 
Lighting  Committee. 

DtTBr.iN  Corporation  has  been  authorised  to  raise  a  loan  of  £64,976 
for  extensions  of  the  electricity  undertaking. 

\Vhiteh.4VEN  Council  has  sanctioned  an  expenditure  of  £1,680  upon 
extensions  of  the  electric  supply  mains. 

Capt.  H.  p.  Waterhouse  has  been  re-engaged  as  mains  engineer  at 
Worcester. 

An  inquiiy  was  held  at  Birkexhe.\d  on  Tuesday  into  the  application 
of  the  Corporation  for  sanction  to  borrow  £21,331  for  extensions  of  plant 
and  mains. 

WiLLiNaTON  Urban  Coimeil  has  invited  the  Newcastle-on-Tyne 
Electric  Supply  Company  jumI  M.-,>r-.  Strakers&  Love  to  quote  for  the 
supply  of  electricity  in  llir  .li-ln-  t 

Hath  Electric  Lighting.'  i  uiiiuiitt-c  recommends  the  City  Council  to 
apply  for  sanction  to  borrow  £15,0(10  for  laying  new  mains  in  Tiverton, 
a  large  working  class  district. 

H.\lifax  Corporation  propose  to  put  in  a  10.000  kw.  turbo-generator 
and  other  plant  at  the «leetrioity  works,  and  an  application  has  been 
made  for  sanction  to  borrow  this  sum. 

The  Lyric  Theatre  (Hammersmith,  London)  U  probably  the  first 
theatre  in  this  country  to  adopt  Electric  Heating.  In  the  whole  of  the 
building  and  offices  electric  radiators  have  recently  been  installed  with 
satisfactory  results. 

Hull  Electricity  Committee  has  instructed  the  City  electrical  engineer 
to  rei)nrt  on  the  prospects  of  facilitating  the  lighting  of  streets  and  houses 
with  electricity.  Owing  to  the  demand  for  electrical  engineers  to  pro- 
vide ag.unst  breakdowns  the  Committee  propose  to  expend  £46,000 
on  the  purchase  of  additional  machinery. 

After  considering  a  report  by  the  electrical  engineer  (Mr.  H.  Morton, 
and  the  water  engineer  (Mr.  W.  T.  Ward)  upon  the  jjroposal  to  utilise 
the  water-power  at  Llyn  Dulvn,  LL.iSDUDNO  Urban  Council  has  aban- 
doned the  .scheme  in  favour  of  an  offer  of  the  North  Wales  Power  & 
Traction  C'ompany  to  supply  electricity  in  bulk  to  the  Council. 

The  second  complimentary  dinner  to  ex-service  employees  of  the 
Birmingham  electric  supply  department  who  have  been  demobilised 
during  the  past  six  months  "was  held  on  Saturday  last.  About  80  men 
were  then  given  a  cordial  "welcome  home"  by  their  colleagues.  .Mr. 
E.  J.  Jennings  presided  at  the  dinner  and  subsequent  concert,  in  the 
unavoidable  absence  of  Mr.  R.  A.  Chattock,  and  gave  the  toast  "  Our 
Guests  "  in  fitting  terms. 

At  the  meeting  of  the  London  County  Council  on  Tuesday  a  n-port 
was  submitted  by  the  Special  Committee  on  London  Electricity  Supply, 
which  recommended  that  the  Committee  should  confer  with  represen- 
tatives of  the  Conference  of  Local  Authorities  owning  electricity  under- 
takings in  Greater  London,  and  take  any  other  necessary  stops,  with  a 
view  to  the  preparation  of  a  comprehensive  scheme  of  electricity  supply 
for  Greater  London,  under  the  provisions  of  the  Electricity  (Supply)  BilL 

The  report  and  recommendation  were  adopted. 

In  future  the  Cardiff  Electrical  Committee  will  supply  the  Tramwaj-s 
Committee  with  current.  The  Committee  has  passed  a  resolution  expres- 
sing the  high  appreciation  of  the  services  rendered  by  Mr.  Arthur  Ellis  in 
his  capacity  as  electrical  engineer  and  managerof  the  Corporation  tram- 
ways for  neariy  20  years, and  tendered  to  him  their  sinc*'re  and  hearty 
aood  wishes  for  his  future  success.  The  testimonial  will  he  engros.sed  on 
vellum,  signed  by  the  Lord  Mayor  and  To\ni  Clerk. 

In  reply  to  a  question  as  to  whether  any  difficulties  were  being  placed 
in  the  way  of  the  public  obtaining  electric  current,  and  as  to  why  the 
chairman  "of  the  Cardiff  Trades  and  Labour  Council  had  been  unable  to 
obtain  a  supply,  Mr.  Ellis  said  they  had  been  unable  to  obtain  cabling 
or  meters.  Thev  had  received  258  applications  for  current  during  last 
week  The  chairman  (Sir  .John  Courtis)  also  expUinetl  that  whereas  the 
gas  company  had  power  to  install  private  supplies,  the  Corporation  had  no 
such  powers,  but  the  Bill  now  before  ParUameut  would  give  the  Cor- 
poration such  powers.  ,.,,,,  i 

Stei'NEY  (London)  Bonnigh  Council  has  decided  to  become  a  member 
of  the  Electrical  Development  Association.  The  Council  Jias  applieil 
to  the  London  County  Council  for  sanction  to  borrow  £U6.5CK)  for 
extensions  of  plant  at  the  Limchou.se  generating  station.  It  is  propose.1 
to  install  two  35,000  lb.  boilers,  with  mechanical  stokers,  economisers. 
ehiiiHievs.  nuitors,  fans,  piix-work,  &c..  and  one  turbo-generator  of 
l)tw  ••■ii  VOIKI  kw.  and  8,IH>0  kw.  caiweity,  switchgear,  steam,  e.xhaust 
■mil  ,.llier  pipework  &c.  The  complete  scheme  would  consist  of  thrk-e 
kdditional  3o,00t>lb.  boilers  and  two  additional  10.000  kw.  turbo- 
■reneratoi-s,  the  extension  of  the  Iwiler-house  buiUling^-.  extension  of 
wharf  and  provision  of  a  jotty  into  the  river,  ne^y  pump  room,  ami 
additional  coal  and  ash  handling  plant,  river  pipework  and  suction  wells. 

HnuEKORD  Corporation  has  received  sanction  to  borrow  £15.(K)0  for 
the  rictric  supply  undertaking,  including  £7.000  for  two  transformer 
stations,  £3,000  forh.t.  cable  and  transformers  to  supply  Hunderton  and 
£2.500  for  new  services.  .i      ,  n      ■ 

In  regard  to  the  proposed  supply  to  the  rural  areas,  tlie  following 
Rural  District  Councils  have  approved  of  the  proposed  extoiismns  : 
Bromyard,  Dorc,  Hereford,  Kington,  I>edbury.  U>oinmster.  Ross. 
Weoblev,  West  Dean  and  Whitehui-ch.  The  Roads  and  Bridges  Com- 
mittee of  the  Herefordshiiv  County  Council  have  authorised  the  County 
Surveyor  to  give  provisional  consent  for  overhead  wires  where  the  same 
pass  along  or  across  main  ixiads. 
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Electric  Traction. 

Mr.  J.  Hague  Pillar  succeeds  Aid.  T.  Baker  as  chairman  of  the  Tly- 
MOl'TH  Tramways  Committee. 

It  is  estimatetl  that  the  cost  of  laying  a  doubl-  tramway  track  in  Bute 
street,  Cardiff,  will  be  between  £i5,000  and  £30,000. 

PENZ.4.SCE  Guardians  require  tenders  bv  Dec.  17  for  the  electric 
lighting  of  their  Jladron  institution.  Tenders  to  the  Clerk.  8,  Parade- 
street,  Penzance. 

The  last  of  the  woman  conductors  left  the  service  of  the  Underground 
R.\ii.\VAYS  on  the  18th  inst.,  and  were  presented  with  certidcates  for 
their  services  by  Lady  Stanley. 

EDiyBi-EGH  Tramways  Committee  recommend  the  Council  to  abolish 
]>enny  fares  and  to  substitute  lid.  stages,  as  suggested  in  a  recent  report 
from  Mr.  Pilcher,  the  tramways  manager. 

Preston  Tramways  Committee  i-ecommend  that  sL\  single-deck  cars 
be  purchased  from  the  Sheffield  Corporation  at  £350  each  and  repaired, 
Arc,  at  an  estimated  cost  of  £100  each. 

In  the  Bill  which  is  to  W  promoted  by  S.\i.ford  Corporation  in  tlic 
19iO  Session  of  Parliament,  authority  will  be  sought  to  construct  new 
tramways  within  and  beyond  the  borough,  to  run  motor  omnibuses,  to 
extend  the  electricity  undertaking,  &c. 

0  The  directors  of  the  Lancashire  &  Yorkshire  Railway  Company 
])ropose  to  adopt  electric  traction  on  the  line  between  Southport  and 
Urraskirk,  a  distance  of  about  10  miles.  It  is  also  reported  that  the 
ilirectors  have  under  consideration  the  question  of  electrifying  the 
SouthiKjrt  and  Preston  and  the  Burscough  Junction  and  Preston  lines. 

In  answer  to  a  question  the  Minister  of  Transport  (Sir  E.  Geddes)  has 
stated  that  he  has  asked  Mr.  C.  H.  Merz,  whose  knowledge  of  the  appUca- 
tion  of  electricity  to  traction  was  unrivalled,  whether  in  certain  circum- 
stances he  would  assist  the  Ministry  of  Transport  in  questions  of 
Llectric  Traction.  As  Mr.  Merz  was  abroad,  the  matter  could  not 
l)e  carried  further  at  present. 

In  reply  to  a  question  in  the  House  of  Commons,  the  Parliamentary 

.Vcretarj'  to  the  Board  of  Agriculture  (Sir  Arthur  Boscawen)  has  stated 

i''o,?i?'""*''  """  construction  of  Light  Railways  (of  a  total  mileage 

01  JOS  in  agricultural  districts  have  been  received  from  19  County 
CouncUs  and  agricultural  executive  committees.  No  estimates  of  the 
Cjst  of  the  schemes  have  been  made  by  the  Board,  but  estimates  will  b3 
drawn  up  by  the  Jlinistry  of  Transport  in  respect  of  any  schemes  which 
the  Government  propose  to  adopt. 

Miscellaneous. 

A  mass  meeting  of  the  M)i.tli-easteni  district  of  the  Society-  of  Tech- 
nical Engineers  will  b_-  held  at  the  Central  HaU,  Westminster,  S.W  1 
on  Tuesday  next  at  7  p.m.  The  speaker  wiU  be  Mr.  C.  H.  Wording- 
ham,  C.B.E.,  M.Inst.C.E.,  M.I.E.E. 

We  are  glad  to  hear  that  that  ever-welcome  annual.  "  Winter's  Pie  ' 
will  be  pubUshed  on  Dec.  1,  and.  judging  by  the  hst  of  eminent  authors 
and  artists  who  have  contributed  to  its  pages,  it  will  undoubtedly  come 
as  a  cheerj'  gleam.  '•  Winter's  Pie  "  is  published  at  6,  Great  New- 
street,  London,  E.G.,  and  is  obtainable  at  all  booksellers  and  book- 
stalls, Is.  6d.  net. 

The  Controller  of  Coal  Mines  has  suspended  those  provisions  of  the 
Household  Fuel  and  Lighting  Order,  1919,  which  limited  the 
quarterly  consumption  of  users  of  gas  and  electricity.  The  provisions 
requiring  that  anthracite,  coke  and  briquettes  should  be  obtained  only 
from  the  merchant  or  dealer  with  whom  the  consumer  is  registered  have 
also  been  suspended. 

The  Ea-STern  Telegraph  Company  announce  that,  owing  to  the 
accumulation  of  traffic  caused  by  interruptions  of  main  line  cables,  they 
cannot  satisfactonly  cope  with  the  increasing  number  of  messages,  and 
they  again  urge  the  public  to  reduce  the  number  and  Umit  the  length  of 
their  telegrams  as  much  as  possible. 

In  reply  to  a  question  in  the  House  of  Commons  the  Assistant  I'ost- 
raaster-General  (Mr.  H.  Pike  Pease)  .stated  that  a  number  of  automatic 
telephone  exchanges  have  been  established,  and  others  will  be  installed 
in  places  where  inefhciency  and  economy  they  are  likely  to  be  superior 
to  manual  exchanges.  Rt-cent  tenders  showed  that  the  prices  asked  by 
manufacturers  for  automatic  aj)i)aratus  was  extremely  high,  and  almo.s't 
prohibitive.  Reports  received  about  t<-lephonc  services  in  other  couiitri.s 
were  generally  to  the  effect  that  the  efficiency  and  cost  of  tlie  sirviies 
had  been  seriously  affected  by  the  same  causes  as  in  the  United  King<loni. 

In  the  House  of  Commons.  „n  the  19th  inst.,  Mr.  Lunn  asked  the 
I  resident  of  the  Bfjard  of  Trade  whether  Messrs.  Vkkkrs,  Limited,  had 
recently  acquired  an  interest  in  the  Swiss  electrical  engineering  firm  of 
Brown,  Boven  &  Company  ;  whether,  under  the  terms  of  the  arrange- 
ment, Brown,  Boveri  &  Company  undertook  to  do  no  business  within  the 
British  Empire  ;  whether  Brown,  Boveri  &  Company  recently  tendered 
for  an  electrical  contract  with  Edinburgh  Corporation  at  a  figure  £70,000 
below  that  of  any  of  the  competing  British  companies  ;  and  whether  he 
proposed  to  take  any  action  to  prevent  such  agreements  in  restraint  of 
competitive  trade. 

In  reply,  Mr.  Bbidgeman  said  he  understood  that  the  facts  were  as 
staU-d  in  the  first  part  of  the  question  ;  but  he  had  no  information  as  to 
the  details  of  the  arrangement.  He  was  aware  that  Messrs.  Brown, 
Boveri  &  Company's  recent  t<'nder  for  an  electrical  contract  jilaced  by 
Ldinburgh  Corporation  was  much  below  the  tenders  of  British  concerns  ; 
but  he  understood  that  the  difference  was  not  so  great  as  stated  in  the 
question.  He  was  not  clar  that  the  last  part  of  the  question  aros"  in 
that  case. 


Tenders  Invited. 

Bournemouth  Tramway  Comnuttec  rc(niirc  ti-nileis  by  iinon  Dec.  15^ 
for  the  supply  of  20  bi.gi'-  electric  trdincars.  SpecilicatLons,.  etc.,  from 
the  general  manager. 

BiRMlN<:n\M  Corporation  Electricity  Supply  Department  want  new 
or  second-hand  turbo-alternator  plant  up  to  5,000  kw.  Particulars  from 
the  City  Electrical  Engineer,  Mr.  R.  A.  Chattock. 

Tenders  are  invited  for  the  supply  at  the  Davyhulme  Sewage  Works, 
Urmston,  of  three  30  ii.p.  three-phase  induction  motors,  &c.  Speci- 
fication from  the  Secretary  of  the  Rivers  Department,  Town  Hall, 
Manchester,  and  tenders  by  Dec.  1. 

Tynemouth  Corporation  invite  tenders  for  tlie  supply  of  some  three- 
core  insulated  lead-covered  cable  for  6,600  volts,  four  pair  paper- 
insulated  lead-covered  telephone  cable  and  three-core  cable  carrying 
conductors  for  Merz-Price  protective  gear.  Tenders  to  the  town  cierk, 
Mr.  Stanley  Wilson,  by  Dec.  1. 

Tenders  are  required  by  Jan.  20  for  supply,  &c.,  to  the  Australian 
Commonwealth  Postmaster-General's  Department,  State  of  Victoria, 
of  Automatic  Telephone  Switchboards  at  Collingwood,  as  per  schedule 
1,583.  Tender  forms,  &c.,  from  the  High  Commissioner,  Room  406, 
Australia  House,  Strand,  London,  W.C. 

Belfast  Corporation  invite  tenders  for  the  manufacture  and  erection 
at  the  new  harbour  jiower  station  of  steam,  water  and  other  pii)ework. 
Specifications,  &c.,from  the  consulting  engineers,  Messrs.  Preece,Cardew, 
Snell  c&  Rider,  8,  Queen  Anne's  Gate,  S.W.I.  ;  or  Mr.  T.  W.  Bloxam, 
M.I.E.E.,  city  electrical  engineer.  Tenders  must  be  lodged  in  the  Town 
Clerk's  office!  City  Hall,  Belfast,  by  Monday  Dec.  22. 

Appointments  Vacant. 

A  chief  assistant  U  required  for  the  engineering  department  of  the 
Borough  Polyteclmic  Institute  (salary  £350-£10-£450).  Patti;ulars  and 
forms  of  application  from  the  Principal. 

Lecturers  in  physics  and  mechanical  engineering  are  required  at  th© 
Birmingham  Municipal  Technical  School.  Saliry  £180,  rising  to  £380> 
plus  war  allowance  of  £75  to  £78.  Particulars  from  the  Secretary, 
Suffolk-street,  Birmingham. 

A  chief  lecturer  in  electrical  engineering  (salary  £300-£10-£4.50  per 
annum)  and  an  assistant  lecturer  in  physics  (£250-£10-£350)  are  required 
at  West  Ham  Municipal  Technical  Institute.  Applications  to  the 
Principal,  Romford-road,  Stratford,  E.15,  by  Dec.  15. 

^"iuting  teachers  of  electrical  worlcshop classes  (two  evenings  a  week) 
and  electric  wiring  (one  evening)  at  the  L.C.C.  Hackney  Institute. 
Application  forms  from  the  Education  Officer,  Victoria  Embanlcment, 
W.C.2,  and  forms  must  be  returned  by  11  a.m.  on  Dec.  1. 

A  chief  instructor  in  physics  and  electrical  engineering  is  required  for 
the  Seddon  Memorial  College,  Auckland,  New  Zealand.  Commencing 
salary  £400  per  annum.  Particulars  from  the  High  Commissioner  of  New 
Zealand,  415,  Strand,  London,  W.C.2.     Applications  by  Dec.  6. 

A  head  of  the  engineering  department  of  Darlington  Technical  College 
is  required.  (Salary  according  to  quaUfications,  rising  to  £4.50  jier  year)  ; 
also  a  lecturer  in  physics  (£160,  rising  to  £3.50).  Particulars  from  the 
Director  of  Education  and  applications  by  Dec.  6. 

Business  Items. 

Owing  to  the  increase  in  the  electrical  and  general  engineering  con- 
tracting business  hitherto  carried  on  by  the  Canute  Airplane  Com])any, 
Sugar  House-lane,  Southampton,  a  new  company  was  registered  on  the 
14th  inst.,  which  will  trade  under  the  name  of  the  (^ray  Installations, 
Ltd.,  with  office,  showroom  and  stores  at  72b.  High-street,  Southampton. 
Manufacturers  and  factors  are  requested  to  forward  catalogues,  &c. 

Capt.  J.  Young,  A. M.I.E.E.,  who  since  his  demobiUsation  from  the 
R.A.F.  in  May,  has  managed  the  electrical  contracting  department 
hitherto  carried  on  by  the  Canute  Airiilane  Company,  has  been  appointed 
managing  director  of  the  Cray  Installations,  Ltd.,  electrical  and  general' 
engineering  contractors. 

The  Warsaw  Company  for  Trade  and  Navigation,  Ltd.,  whose  head 
offices  are  at  Nowy  Swiat  35,  Warsaw,  have  opened  branch  offices  at 
Holland  House,  1-4,  Bury-.street,  Ijondon.  E.C.3  (Avenue  655).  and  at 
20,  Cha|)el-street,  Liverpool  (Central  2,284),  and  Mr.  Robert  T.  ('hapman 
has  been  appointed  Manager  of  the  Company  for  the  United  Kingdom. 

Mr.  1).  M.  Watson,  B.Sc,  A.M.Inst.C.E..  has  entered  into  partnership 
with  Messrs.  Dodd  &  Dodd.  M.Inst.C.E..  civil  and  consulting  engineers, 
of  Comity  Chambers,  Corporation-street,  Birmingham.  Mr.  Watson 
has  both  American  and  English  experimec  of  j)rofessional  work,  while 
Messrs.  Dodd  &  Dodd  have  had  some  35  years'  experience  in  the  design 
and  construction  of  civil  engineering  work  in  England  and  abroad.  The 
name  of  the  new  firm  is  Dodd,  Dodd  &  Watson. 

The  C.E.A.  Company,  Ltd..  wholesale  and  export  ebctrieal  8upj>lieB, 
of  Diana-place,  Euston-road,  N.W..  have  ready  their  six-cial  C.E.A. 
November  catalogue,  and  will  mail  it  to  purchasers,  together  with  their 
interesting  list  en  titled  "  Heating  by  Electricity."  Tlireeof  their  leading 
lines  (which  have  been  recognised  by  many  well-known  big  firms)  are 
their  5 ampere  p.b.  switch  on  cream  base,  their  reliable  C.E.A.  dry 
battery  and  their  extra  heavy  type  e.g.,  s.c.  holder,  with  cast  dome  and 
rings.  The  company  are  able  to  give  exce|itionally  big  deliveries  from 
stock  and  to  give  sp<"cial  quotations  to  factors.  Indents  are  sji'cially 
invited  from  shippers  for  these  goods  or  any  other  electrical  accessories, 
as  their  export  department  is  now  in  a  condition  to  cope  with  large 
contracts. 
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Companies'  Reports,  &c. 

The  British  Electeio  Traction  Company.  Ltd.,  has  declared  a  half- 
yearly  dividend  on  the  (>  per  cent,  cumulative  i)reference  stock. 

The  directors  of  Fetters  Limited  have  declared  a  half-yearly  interim 
dividend  at  the  rate  of  5  per  cent,  per  annum  (6cl.  ijer  share),  tax  free. 

The  Adelaide  Electric  Supply  Company,  Ltd.,  recommend  a  final 
dividend  on  the  ordinary  shares  of  7  per  cent.,  making  12  per  cent., 
free  of  British  income  tax,  for  year  ended  August  31. 

The  directors  of  the  Melbourne  Electric  Supply  Company,  Ltd., 
recommend  a  final  dividends  on  the  Consolidated  ordinary  shares  of 
5  per  cent.,  making  10  per  cent,  free  of  Britisli  income  tax,  for  the  year 
ended  August  3L 

The  Anglo-Portucuese  Telephone  Company,  Ltd.,  is  inviting 
offers  for  250,000  ordinary  shares  of  £1  each,  payable  2s.  jjer  share  on 
application.  3s.  on  allotment  and  the  balance  in  instalments  of  5s.  eacli. 
The  issue  is  made  at  par,  the  ])resent  quotation  for  the  shares.  The  com- 
pany, which  was  incorporated  in  1887,  operates  a  system  of  telephones 
in  Lisbon  and  Oporto,  and  in  the  surrounding  coimtry  within  a  radius  of 
about  19  miles  of  Lisbon  and  12  J  miles  of  Oporto.  A  Government  trunk 
line  between  Lisbon  and  Oporto  is  connected  with  all  the  company's 
exchanges.  The  original  concession  of  1887  was  replaced  in  1901  by  a 
new  concession  running  to  1937,  and  containing  ample  provision  for 
c-oin])ensation  in  the  event  of  the  business  being  tlien  taken  over  by  the 
Government.  In  May,  1919,  the  company  was  granted  a  30  jier  cent, 
increase  in  its  tariff  to  meet  the  higher  cost  of  working.  The  new  capital 
i-;  required  for  urgent  extensions  and  improvements  at  both  Lisbon  and 
(i]virt(i.  and  the  prospects  justify  the  proposed  capital  expenditure  of 
i;2ril).(l(lO.  The  list  will  clo.se  on  Dec.  2,  and  further  particulars  will  be 
founil  in  the  prospectus  ad  vertised  in  another  column. 

At  the  first  annua )  meeting  of  the  British  Internal  Combustion 
Engines  (Ltd.),  which  was  held  recently,  tlie  Chairman  (Mr.  R.  IH. 
Wheeler)  reported  the  progress  made  by  the  two  companies  (the 
(Jreen  Engine  and  the  Aster  Engineering  companies)  in  which  the 
company  'was  interested.  The  Aster  engine  was  well  known  as 
a  power  unit  in  connection  with  road  transport,  electric  generating 
sets,  electric  welding,  wireless  telegraphy,  ships'  liahting,  etc.  The 
Aster  Company  was  fully  booked  up  with  jirofitable  orders  for  more 
than  a  year  ahead,  and  was  further  developing  the  manufacture  and 
extending  the  markets  both  here  and  abroad  for  its  own  siJecialities. 
The  works  were  being  enlarged  and  additional  machinery  was  being 
installed.  These  associated  companies  were  pioneers  in  the  develop- 
ment of  the  internal  combustion  engine  for  aviation,  road  transport, 
and  the  generation  of  electricity,  and  they  were  in  a  position  to  take 
full  advantage  of  the  great  future  before  this  industrv. 

Mr.  J.  H.  Armstrong  presided  over  a  special  meeting  of  the  New- 
castle-upon-Tyne Electric  Supply  Comp.^ny',  Ltd.,  on  Monday, 
when  a  resolution  was  passed  to  increase  the  capital  by  £3,500,000  by  the 
creation  of  1,500,000  7  per  cent,  cumulative  preference  shares,  1,000,000 
5  per  cent,  preference  shares,  entitled  to  share  further  in  the  profits  after 
8  per  cent,  has  been  paid  on  the  ordinary  shares,  and  1.000,000  ordinary 
shares.  The  chairman  said  that,  as  a  jniblic  utiUty  company,  they  had 
certain  statutory  obhgations,  and  had  to  look  several  years  ahead  in 
]>reparing  for  developments,  as  a  considerable  period  of  time  was  necessary 
for  the  provision  of  new  plant.  Most  of  the  new  capital  was  needed  to 
meet  commitments  entered  into  in  1917  and  1918.  The  7  per  cent, 
cumulative  preference  shares  would  provide  for  the  completion  of  the 
])resent  programme,  and  with  that  he  believed  they  would  be  able  to 
meet  the  load  to  be  expected  when  industry  had  settled  down.  The 
company  had  applications  for  86,000  H. p.,  considerably  exceeding  the 
munitions  load  lost  on  the  cessation  of  the  war.  By  the  time  the  whole 
of  the  new  plant  was  running  the  directors  anticipated  a  saving  of  £100,000 
X>eT  annum.  The  further  £2,000,000  of  capita!  was  proposed  to  meet 
future  developments.  They  had,  he  added,  been  in  negotiation  with 
the  North-Eastern  Railway  Company  regarding  the  supply  of  power 
for  the  proposed  electrification  of  the  main  line  from  York  to  Newcastle. 
The  report  of  the  Montreal  Tramways  Company-  for  the  year  ended 
June  30  last  states  that  the  revenue  from  Feb.  10,  1910,  to  June  30,  was 
not  sufficient  to  meet  the  requirements  under  the  new  contract  bv 
$1,364,112,  of  which  $692,694  is  payable  to  the  City  of  Montreal  wheii 
received.  The  gross  income  for  the  year  was  $2,303,784,  and  expenses 
were  $1,800,537,  leaving  a  balance  of  $503,246,  which,  added  to  $536,572 
from  last  year,  after  sundry  deductions,  makes  a  total  of  $1,039,818. 
The  directors  have  authorised  an  issue  of  $4,000,000  of  5  per  cent, 
debenture  stock,  and  of  this  amount  $1,000,000  was  sold  durini,  the 
year.  The  board  regrets  that  the  increase  in  the  rates  of  fares  during 
the  year  did  not  provide  sufficient  revenue  to  meet  the  whole  of  the 
interest  allowances,  and  in  consequence  the  regular  quarterly  dividends 
on  the  common  stocK  for  the  year  were  deferred.  A  Board  of  Con- 
ciliation authorised  a  general  increase  in  wages  to  all  employees,  eifective 
from  July  1,1919,  amounting  approximately  to  $1 ,100,000.  The  Tram- 
ways Commission  rendered  their  decision  on  Aug.  29  last,  granting  a 
further  increase  in  the  rates  of  fares,  but  thk  decision  has  been  appealed 
from.  The  gross  earnings  from  operations  under  new  contract  (from 
Feb.  10,  1918,  to  June  30,  1919)  were  $11,572,210  ;  operating  expenses 
and  taxes  $6,640,715,  operating  profit  $45,927,  maintenance  and  re- 
newals $2,098,121,  total  $8,784,764  ;  balance,  $2,787,447  ;  allowances 
due  company — 6  per  cent,  on  capital  value  $3,018,224.  6  per  cent,  on 
working  capital  $40,645,  7  per  cent,  on  additions  to  capital  $32,019, 
expenses  of  financing  $251,353,  total  $3,343,142  ;  debit  balance  $555,695, 
payable  when  earned.  The  citv  rental  was  $692,694,  contingent  reser\'e 
$115,722,  total  $808,416,  leaving  debit  balance  of  $1,364,1 12. 


The  twenty-tifth  ordinary  general  meeting  of  the  Amazon  Telegraph 
Company,  Ltd.,  was  held  last  week,  Mr.  Charles  W.  Pariih  (Chairman 
of  the  company)  presiding.  In  moving  the  adoption  of  the  report  and 
accounts,  Mr.  Parish  said  thatduring'the  early  part  of  the  financial  year 
they  were  still  working  under  war  conditions,  but  shortly  after  the 
signing  of  the  Armistice  business  on  the  Amazon  appeared  to  be  improv- 
ing. That,  however,  had  been  unexpectedly  followed  by  extreme 
depression,  chi -fiy  due  to  the  continued  crisis  in  the  rubber  industry. 
The  rise  in  the  rate  of  excliange  during  the  latter  part  of  the  year  had 
added  to  the  difficulties  of  the  situation.  Their  traffic  receipts  amounted 
to  £61,265,  compared  with  £59,158  for  the  previous  year,  an  increase  of 
£2,107.  Ordinary  international  and  local  traffic  had  both  increased, 
but  the  local  defended  service  appeared  to  have  reached  its  limit,  at  any 
rate  for  the  time  being.  Press  messages,  which  naturally  increased 
during  the  war.  were  considerably  less.  The  working  expenses  were 
£33,413,  compared  with  £31,598,  an  increase  of  £1,815.  The  gross 
profit  was  £49,624,  an  increase  of  £767.  In  regard  to  the  current  year, 
their  traffic  receipts  were  between  £2,000  and  £3,000  more  than  for  the 
same  period  last  year.  The  price  of  fine  hard  Para  rubber  still  remained 
at  a  low  figure,  namely,  about  2s.  6d.  per  lb.,  and  until  some  rise  in  price 
took  place,  or  the  rate  of  exchange  fell,  he  did  not  see  how  there  could 
be  any  revival  in  the  wild  rubber  trade  on  the  Amazon.  Increased 
attention  was  being  given  to  the  cultivation  of  cotton,  and  other  trades 
were  developing  in  a  smalf  way. 

The  report  was  adopted,  and  the  retiring  directors  and  auditors  re- 
elected. 

The  18th  annual  general  meeting  of  Drake  &  Gorham.  Ltd.,  was  held 
on  the  19th  inst.,  when  the  chairman  (Mr.  B.  M.  Drake,  M.I.E.E.)  con- 
gratulated the  shareholders  on  the  past  year's  working.  For  1917-18 
the  profit  was  £18,781,  but  in  the  past  year  it  had  increased  to  £27,136, 
though  that  was  subject  to  a  large  deduction  for  excess  profits  duty. 
That  tax  should,  in  his  opinion,  have  been  abolished  as  soon  as  they  were 
able  to  turn  their  attention  to  peace  requirements  and  the  rebuilding  of 
their  shattered  trade.  It  surely  was  a  mistake  to  restrict  turnover  to  the 
1914  standard.  Previous  to  the  war  the  British  electrical  industry  was 
dominated  by  Germany,  and  therefore  paid  inadequate  dividends,  so  tliat 
it  was  specially  hard  hit  by  that  method  of  taxation  just  when  a  chance  of 
expansion  occurred.  In  addition  to  country  house  lighting,  with  which 
their  name  had  been  intimately  associated  for  the  past  33  years,  they  had 
been  busv  on  industrial  work,  and  bad  been  fortunate  in  securing  the 
services  of  Mr.  Holbrook  Gaskell,  O.B.E.,  M.I.E.E.,  A.M.I.M.E.,  until 
recently  the  chief  engineer  of  the  United  Alkali  Company,  who  had  been 
respon.sible  for  the  electric  equipment  of  their  various  works  at  home  and 
abroad  on  a  large  scale.  It  was  essential  that  any  scheme  for  the  adop- 
tion of  electric  driving  of  works  should  be  ponsidered  as  a  whole  to  ensure 
that  the  money  was  spent  to  the  best  advantage.  The  selection  of  the 
most  suitable  "plant  from  the  products  of  the  various  manufacturers 
was  a  main  element  of  success,  and  that  knowledge  they  claimed  to 
possess.  The  10,000  kw.  generating  station  they  had  been  equipping 
was  not  yet  completed,  owing  to  builders''  strikes ;  but  when  working  it 
should  compare  favourably  with  any  other  station  of  hke  capacity.  They 
had  had  a  considerable  staff  of  men  engaged  at  Palmer's  Shipbuilding  & 
Iron  Companj ,  both  on  power  work  in  the  shipyard  and  also  on  lighting, 
as  well  as  the"  equipment  of  new  vessels  for  the  Admiralty  and  the  mer- 
cantile marine.  Indu.strial  work  had  also  been  carried  out  for  many 
leading  firms,  and  tliey  had  been  engaged  throughout  the  year  on  impor- 
tant work  for  the  Admiralt  v.  The  had  also  imdertaken  contracts  for  the 
Salford  Rolhng  Mills,  the  "Oibralta  Mill  and  the  Grecian  Mills,  and  for 
Messrs.  S.  Fox  &  Company,  of  Sheffield  ;  also  lighting  and  power  for  a 
number  of  other  large  factories.  In  addition,  they  were  engaged  on 
electric  driving  schemes  for  the  Dacca  Twist  Company  and  others.  The 
cotton  mill  driving  equipment  of  1,000  kw.,  which  they  erected  several 
years  ago,  continued  to  work  satisfactorily.  They  had  been  fully 
occupied  in  meeting  the  arrears  of  coimtry-house  lighting  which  had 
accumulated  during  the  war.  and  the  advent  of  the  small,  self-contained 
generating  sets,  which  could  be  started  by  merely  closing  a  cireuit  and 
left  to  stop  themselves  when  the  battery  was  full,  had  brought  electric 
lighting  within  the  range  of  many  who  could  not  j)revi  )usly  affonl  to 
make  use  of  elcctricitv  for  lighting  and  labour-saving  api>aratus  in  their 
homes.  They  had  opened  an  office  in  Belfast  for  running  a  number  of 
important  sole  agencies  for  Ireland,  and  negotiations  were  in  progress 
for  others.  Theirworks  had  been  busy  throughout  the  year  and  showed 
a  large  increase  in  profit. 

Electric  Vehicles. 
A  consklerable  numb-r  of  commercial  accunuilatordriven  vehicles  had 
been  supplied,  and  valuable  experience  had  been  gained  with  various 
types  of  chassis.  Up  to  the  present  the  company  had  restricted  its 
operations  to  Lancashire  and  Cheshire,  but  arrangements  were  bemg 
made  for  supplying  those  vehicles  wherever  required.  There  was  a 
considerable  demand  by  municipalities  for  refu.se  collection,  in  which 
large  economy  had  beenshowu  over  horse  traction,  as  well  as  for  brewers' 
requirement.s"and  all  short  range  dehvery  purposes.  The  main  difficulty 
at  present  was  to  provide  the  vehicles  "fast  enough  to  mwt  the  orders 
received.  Trucks  for  handling  luggage  at  railway -stations  and  gooels  in 
factories  had  proved  their  worth,  and  their  use  was  rapidly  extendmg. 
They  found  it  advisable  to  sejiarate  the  wholesale  department  entirely 
by  transferring  the  business  to  another  company,  Drake  &  CTorham 
Wholesale,  Ltd.  The  new  Manchester  offices  had  proved  a  success. «' The 
rapid  increase  in  turnover  in  all  spheres  of  the  company's  ojierations 
might  necessitate  the  consideration  of  raising  fresh  capital  before  long. 
It  had  become  necessary  to  find  fresh  accommodation  for  their  head' 
offices,  and  thev  had  been  fortunate  in  purchasing  a  long  lease  of  36, 
Grosvenorgardens.  The  necessary  alterations  were  in  hand,  and  they 
hoped  to  move  at  the  beginning  of  the  year. 
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NcM'  Companies. 

CHAIN  ROLLER  BEARING  COMPANY,  LTD.  (100,003).— Private 
company.  Rt-f.'.  Oi  t.  27.  capital  il.">(i.iHlo  in  £1  .sliares  (70,000  preferred 
ordinary  and  80,000  ordinary).  Objects  :  to  acquire  from  F.  Brierley 
the  benefit  of  certain  inventions  relating  to  chain  roller  bearings,  ball 
bearings,  antifriction  and  mechanical  bearings,  &c.  First  directors  are 
H.  Fildes.  K.  W.  Buckley.  R.  A.  Gn-ig.  H.  Hollingdrake  and  J.  A.  K. 
Ferns.     .Sujicitiu-s  :   A.  E.  Ferns  &  Company.  Stockport. 

DEWHURST  &  PARTKER,  LTD.  (100,314)— Private  company.  Heg. 
Nor.  5,  cai)ital  £;'i,000  in  £1  shares,  to  carry  on  the  business  of  iron- 
founders,  mechanical  fngineers,  manufacturers  of  electrical  apparatus 
and  implements,  &c.  First  directors  are  H.  JIarryat  and  M.  Dewhurst 
(both  iienuanont).     Reg.  office  :   iS,  Hatton  Garden,  E.G. 

EAST  LANCASHIRE  MOTORS,  LTD.  (100,317)— Private  company 
Reg.  Xov.  5,  capital  f.J.OOii  in  £1  shares.  Objects  :  To  carry  on  the 
business  of  mechanical,  electrical,  general  and  motor  engineers,  &c.  Reg. 
office  :    19,  Railway-road,  Blackburn. 

ELECTRIC  FABRICS,  LTD.  (100.709)— Private  company.  Reg. 
Nov.  18,  capital  £3.000  in  £1  shares.  Objects:  To  acquire  "a  patent 
grant<>d  to  V.  8.  iJavidson  for  the  heating  by  electricity  of  sheets,  rugs, 
foot  warmers,  &c..  and  to  enter  into  an  agreement  with  C.  S.  Davidson, 
H.  Hawkins  and  F.  .T.  Hawkins.  First  directors  are  ('.  S.  Davidson,  H. 
Hawkins  and  F.  J.  Hawkins.     Reg.  office  :    128,  London-road,  S.E.I. 

ELECTRICAL  SPECIALITIES  COMPANY,  LTD.  (160.073)— Private 
company.  Reg.  Nov.  17.  capital  £3.000  in  £1  shares  (1.000  preference). 
Objects  :  To  carry  on  business  as  indicated  by  the  title.  Reg.  office  : 
33,  King-chambers.  Angel-street,  Sheffield. 

GDPPY  &  LLOYD,  LTD.  (160.509)- Private  company.  Reg. 
Nov.  12,  capital  £1 ,000  in  £1  shares.  Objects  :  To  carry  on  the  business 
of  electrical,  mechanical  and  general  engineers,  &c.  First  directors  are 
C.  Guppy  and  0.  E.  Lloyd,  of  Leigh,  Lanes.     See.,  C.  Guppy. 

HARPER  BEAN.  LTD.  (160,415)— Reg.  Nov.  7,  capital  £6,000,000  in 
£1  shares  (3,000,000  8  per  cent,  cumulative  preference  and  participating), 
to  carry  on  the  business  of  manufacturers,  repairers  and  store rs  of  and 
dealers  in  motorand  other  cars,  vans,  carriages,  omnibuses  and  vehicles, 
tramcars,  aircraft  and  tractors,  &c.,  mechanical,  electrical  and  general 
engineers,  &c.     Solicitors  :    Slaughter  &  May,  18.  Austin  Friars,  E.C. 

U6HTING  &  GENERAL  TRADERS,  LTD.  (160,326)— Private  com- 
pany. Reg.  Nov.  5,  capital  £4,000  in  £1  shares,  to  take  over  the  business 
carried  on  by  C.  B.  Bennett  at  7.  Butler-street,  Moor-lane,  E.G.,  as  the 
Lighting  .Accessories  Company,  and  to  carry  on  the  business  of  lighting 
accessories  merchants,  &c. 

MARINE  &  MECHANICAL  ELECTRIC  WELDING  COMPANY,  LTD. 
(160,559.)- Private  company  ;  reg.  Xov.  13,  capital  fl0,0C0  in  £1  shares, 
to  carry  on  the  business  of  electric  arc  and  oxy-acetylene  cutting  and 
welding  of  metals  and  alloys,  engineers.  &c.  First  directors  are  J.  M. 
Gilchrist,  T.  Ballantine,  iind  \V.  Pollock.  Reg.  office,  3,  Lloyd's- 
avenue,  E.C. 

PRIMARY  ELECTRICAL  ENGINEERING  COMPANY,  LTD.  (160,531)— 
Private  company.  Reg.  Nov.  18,  capital  £1,000  in  £1  shares,  to  carey 
on  business  as  indicated  by  the  title.  First  directors  are  W.  Baxter. 
J.  Hill,  W.  Ogden,  J.  Smith  and  J.  Taylor.  Reg.  office  :  Victoria  Mill, 
off  Holhns-road,  Holhnwood,  Oldham. 


Prices  of  Metals.  Chemicals,  &c. 

Tuesday,  Nov.  2.5. 

Copper—  Price.                 Inc.  Deo. 

Best  selected per  ton  £1)3     0    0  £1     0    0  

Electrolytic  bars  ...           .,  £115     0     0             —         £2     0     0 

H.C.  wire  basis per  lb.  Is.     3»d               3  j 

Sheet Is.     4id.            —  '"— 

Phosphor -hronze  Wire — 
Phosphor-bronze 

wire,  basis  ,.  Is.  73a.                a.i 

Brast  60/40—  * 

Bod.  basis     Os.  11  ^d.           Xd  _ 

Sheet,  basis  ,,  la.  2|d.               —  

Wire,  basis    ,,  ]=.  2M.               

Iron — 

Cleveland  Warrants     per  ton  £8     4     0            

Galvanised      steel 

wire.basiB     „  £32   10     0             

L'.ad  Pig — 

English :J7   15     0  £2     5     0  — 

Foreign  or  colonial             ,,  37     0    0  £2  15     0  

T»«— Ingot    289     0     0  £5     0     0  — 

Wire,  basis    per  lb.  0     3     7           Id.  

Copper  Sulphate.— Per  ton  £40. 
Boric    Acid  (Crystals). — Per    ton. 

Carbon  Bisulphide.— Pel  ton  £55. 
Sodium  Bichromate. — Per  lb.  lid. 
Sodium  Chlora'c—Pei  lb.  6d. 


Salammoniac. — Percwt.80s.and758. 
Sulphur  (Flowers). — Per  tjn  £23. 
„      fRoU  Brimstone). — Per  ton 

£22  10^. 
Sulphuric    Acid    (Pyrites,  168°).— 

Per  ton,  £7  18s.  9d. 

SAfifer.— 5.50s.-5.').")s.     December  delivery  545-1.  to  5.55g. 

Ruhher.—Pura  fine.  2s.  fid. :    plantation  Ist.  latex  23.  5Jd.  Ib. 

The  metal  prices  are  supplied  by  the  British  Insulated  ftHeUby  Cables 
Lt<l .,  and  the  ru  bber  figures  by  W.  T.  Henley  s  Telegraph  Works  Compan  y 


Thirty-Seven  Years  A^o. 

[From  The  Electrician,  Nov.  2'),  1882.] 

Electric  Lightino  .vt  Maidstone.— The  Dog  Show  held  at  Maidstone 
last  week  was  satisfactorily  Ughted  up  with  Brush  lamps  by  the  South 
Eastern  (Brush)  Electric  Light  Company. 

Life  of  a  Maxim  Lamp. — At  the  New  York  PosI;  Office  it  has  been 
found  that  the  average  Ufe  of  a  Maxim  incandescent  lamji  (the  ordinary 
50  C.J),  type)  is  nearly  1,900  hours.  Abcmt  25  per  cent,  of  the  lamps  in 
this  office  have  burnt  3.000  and  4,000  hours. 

Electric  Light  on  Ship.s. — The  "  Malabar,"  Indian  troopship,  which 
is  undergoing  extensive  overhaul  and  repairs  at  Portsmouth,  is  to  be 
lighted  by  the  electric  light.  The  Edison  incandescent  system  is  the 
one  selected,  and  the  installation  will  be  undertaken  by  the  contractors. 
Each  deck  will  be  illuminated  by  A  and  B  lamps. 

Electbio  Light  in  Dundee. — Commercial-street,  Dundee,  is  now 
lighted  by  five  Brush  lamps.  The  lighting  is,  by  arrangement  with  the 
Police  Commissioners,  to  last  over  one  month  as  an  experiment.  The 
work  of  erecting  the  lamps,  &c.,  was  superintended  by  Mr.  W.  C.  Martin, 
district  electrician  and  manager  of  the  Brush  Company  in  Scotland. 
One  of  Robey's  vertical  engines  is  used  to  drive  the  dynamo  machine. 

Lightning  and  Telephone  Wires. — A  Continental  paper,  entitled 
"  L'Europe,"  says,  with  reference  to  the  recent  thunderstorms  which 
have  occurred  throughout  the  whole  of  Europe,  that,  contrary  to  the 
opinion  of  some,  telephone  wires  have  in  no  ease  been  a  source  of  danger. 
At  Brus.sels,  Ghent,  Antwerp  and  elsewhere,  where  lightning  fell  with 
disastrous  effects,  the  telephone  lines  remained  intact.  At  BerUn,  again, 
not  a  wire  was  damaged. 

The  Ferkanti  Machine. — As  a  good  deal  has  been  said  about  this 
dynamo  machine  lately,  and  as  the  most  conflicting  rumours  are  abroad 
concerning  it,  we  may  say  that  we  have  the  best  authority  for  stating 
that  a  Ferranti  machine  has  b?en  run  recently  with  satisfactory  results, 
and  that  experiments  as  to  its  efficiency,  &c.,  are  being  conducted.  We 
shall  hojje  to  be  able  at  no  distant  date  to  publish  some  figures  relating 
to  these  experiments,  and  to  give  some  account  of  the  nachime. 

Electric  Light  in  Engineering  Works. — The  10  Brush  lamps  that 
have  been  in  use  for  some  little  time  at  Hawthorn's  engineering  wovks 
at  St.  Peter's,  near  Neweastle-on-Tyne,  have  been  increased  to  32. 
Messrs.  Leslie,  of  Hebburn,  who  have  also  been  using  10  Brush  lamps  for 
some  time,  have  had  24  more  erected  in  their  works,  making  40  lam|)s 
altogether.  The  plant  in  both  cases  has  been  supplied  and  erected  by 
the  Hammond  Electric  Light  and  Power  Company,  of  Cannon-street,  E.C. 

Electric  Inter-communication  on  Trains. — A  good  illustration  of 
the  need  of  this  mode  of  inter-communication  between  passengers  and 
guards  was  afforded  on  a  German  railway  the  other  day  whilst  travelhng 
batween  Lottringhausen  and  Horde  Stations,  near  Dortmund  in  West- 
|)ha!ia.  A  fire  broke  out  in  a  carriage  of  the  train,  the  fire  increased  as 
the  train  progressed,  and  it  was  only  by  dint  of  much  shouting  that  the 
unfortunate  passengers  at  length  attracted  the  attention  of  the  guard, 
and  were  released  from  their  perilous  position. 

A  New  Electrical  Paper. — We  have  received  a  copy  of  "  L'Elet- 
tricita,"  a  new  paper,  devoted  to  electrical  subjects  and  pubhshed  at 
Milan.  The  first  number  contains  a  portrait  and  memoir  of  Alexander 
Volta,  a  description  of  the  telephone,  an  article  on  the  applications  of 
electricity,  &c.,  and  concludes  with  an  article  on  electrical  navigation. 
We  notice  a  sentence  in  this  article  which  is  ra  ther  amusing.  The  writer 
is  talking  of  steam  yachts,  which  he  says  are  now  owned  by  numbers  nf 
"  milord  Inglesi,  lords  .scozzesi,  nobile  yankees  e  principi  russi"  "  L'Elee- 
tricita  "  begins  with  eight  pages  and  an  outside  sheet. 

Electric  Lighting  in  a  Cotton  Mill. — The  Kingston  Cotton  Mills 
of  Messrs.  Wright,  Turner  &  Sons,  at  Pendleton,  employing  700  hands, 
are  now  lighted  up  by  the  Edison  system.  At  present  two  dynamos  only 
are  running,  these  being  capable  of  supplying  current  for  500  incandes- 
cent lamps  of  10  c.p.  ;  but  eventually  it  is  in  contemplation  to  run  1,000 
lam|)s.  Two  Siemens  arc  lamps  are  used  to  light  the  mill  yard.  The 
actual  number  of  incandescent  lamps  in  use  is  540.  Tlie  work  has  been 
carried  out  by  the  Edison  Company,  of  Manchester,  under  the  super- 
intendence of  their  engineer,  Mr.  Ruddle. 

Professor  Palmiebi. — The  death  is  announced  of  Signor  Luigi  Pal- 
mieri,  well  known  in  connection  with  the  obsen'atory  on  Mount  Vesuvius. 
Although  better  known  as  an  observer  of  eartliquake  phenomena.  Prof. 
Palmieri  was  not  unknown  in  the  electrical  world.  "  L'Electricite  " 
says  that  we  owe  a  simple  form  of  electromoter  to  him,  constructed  on 
the  same  principle  as  that  of  Pelletier.  He  api)lied  his  instrument  to 
the  construction  of  an  original  apparatus,  designed  to  discover  the  frauds 
jierpetuated  by  the  vendors  of  olive  oil  in  Italy.  M.  Palmieri,  our  con- 
temjiorary  says,  had  ])eculiar  ideas  as  to  the  production  of  electricity. 
He  thought  that  the  condensation  of  the  vapour  of  water  disengaged 
large  quantities  of  it. 

Tran.smlssion  op  Power  to  a  Distance. — In  a  note  on  the  subject 
of  M.  Marcel  Deprcz's  experiments  at  Munich,  our  contemjKjrary,  "La 
Revue  Industrielle,"  says  :  "  The  return  of  GO  per  cent,  quoted  by  M. 
Deprez  {nee  Electrician  of  Nov.  4th,  p.  589)  was  purely  electrical, 
whilst  the  useful  (indiiifriel)  return,  that  is  to  say,  the  ratio,  of  useful 
work  (measured  on  the  brake  at  Munich)  to  work  expended  (measured 
on  the  dynamometer  a  tMiesbach)  was  30  percent,  at  the  most,  or  barely 
half.  The  result,  therefore,  as  annotinccd  to  M.  Dej)rez  by  the  Com- 
mittee at  Munich,  is  tliat  the  'electrical  return  measured  varied  from 
.50  to  00  per  cent.,  whilst  the  useful  return  (rendered  indnslriel)  ranged 
from  25  per  cent,  in  the  first  cxf)eriment  (the  generator  making  1,000 
revolutions)  to  more  than  35  per  cent,  in  the  second  one  (the  generator 
making  2,000  revolutions).'  " 
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Notes. 


Carbon  Arcs  for  Searchlights. 

The  advances  made  in  the  design  and  manufacture  of 
metal  filament  lamps,  both  of  the  vacuum  and  nitrogen-filled 
types,  seems  in  recent  years  rather  to  have  drawn  attention 
away  from  the  older  arc  lamp.  But  there  is  still  much  to  be 
learnt  about  the  latter  type  of  ilhmiinant,  and  especially 
about  the  suitability  or  otherwise  of  various  kinds  of  carbons 
for  different  conditions  of  working.  For  this  reason,  no  doubt, 
tlie  Pa])er  read  by  Mr,  Clifford  P.\teesox  and  his  colleagues 
before  the  Institution  of  Electrical  Engineers  resulted  in  a 
most  interesting,  not  to  say  critical,  discussion,  though  this 
is  not  to  sa}^  there  was  no  sense  of  disappointment.  For, 
as  was  pointed  out  by  a  number  of  speakers,  the  Paper  really 
describes  a  series  of  laboratory  tests  on  large  carbons,  and, 
except  that  these  carbons  were  burnt  in  a  searchlight  lamp. 
jthe  connection  of  the  results  with  .searchlights  is  not  very 
clear.  It  does  not  follow,  for  instance,  that  the  carbon  which 
sliows  the  best  performance  in  the  laboratory  is  also  the 
nH).-?t  suitable  for,  say.  anti-aircraft  work.  On  the  other  hand, 
it  is  contended  that  though  this  may  be  true  the  testing  of 
carbons  under  laboratorv  conditions  is  a  necessary  pre- 
liminary to  their  practical  trial  out  of  doors  in  order  that 
the  effect  of  certain  variables  may  be  determined  and  the 
way  thus  cleared  for  what  are  admittedly  the  more  difficult 
investigations.  This  argument  is,  we  think,  to  some  extent 
fallacious.  The  conditions  of  working,  as  Capt.  Yorkf. 
hinted,  are  so  different  that  it  does  not  follow  that  laboratory 
results  will  be  any  help  to  those  working  on  the  problem  in 
the  field.     There  are  really  two  sets  of  problems  to  be  con- 


sidered, and  while  it  is  true  they  are  interdependent  they 
are  also  to  a  large  extent  separate.  But  the  results  given 
in  the  Paper  did  not  altogether  escape  criticism,  even  when 
considered  purely  from  the  laboratory  point  of  view.  Mrs. 
AvRTOX.  of  whose  work  on  this  subject  it  is  unnecessary  to 
speak,  showed  that  the  authors,  in  supposing  that  the  candle 
power  emitted  would  change  considerably  with  the  potential 
difference  across  the  arc,  had  forgotten  the  diminishing  efiect 
of  the  obscuration  by  the  negative  as  the  arc  is  shortened, 
owing  to  the  negative  becoming  more  pointed.  Practice 
again  conflicted  with  theory  when  Mr.  Hadyn  Harrison 
pointed  out  that  what  is  wanted  is  a  knowledge  of  the  total 
luminous  flux  that  falls  on  the  mirror.  This  cannot  be 
obtained  from  the  Paper,  though  it  is  undoubtedly  the 
criterion  when  judging  the  value  of  carbons  for  searchlight 
work.  In  our  opinion  in  this  research  Mr.  Patersox  and  his 
colleagues  have,  to  some  extent,  followed  the  example  of 
those  excavators  who  attempt  to  deduce  the  appearance  of 
an  ancient  Egyptian  palace  from  a  few  detached  ruins  still 
half  buried  in  sand.  We  hope,  like  the  excavators,  they  wiU 
continue  to  clear  away  the  sand,  but  we  .shall  not  be  surprised 
if,  as  they  proceed,  they  find  it  necessary  to  revise  some  of 
their  earlier  opinions. 

The  Coal  Prices  Muddle. 

The  Government  and  all  its  various  departments  and 
sub-departments  move  in  mysterious  ways.  The  latest 
example  of  this  is  the  sudden  enforced  reduction  in  the  price 
of  household  coal  by  10  shillings  a  ton  after  official  and  semi- 
official announcements  had  been  made  that  no  such  reduction 
could  be  expected.  This  reduction,  it  appears,  is  also  to 
apply  to  aU  coal  used  in  generating  electricity  and  gas  for 
purely  domestic  purposes.  This  is  an  example  of  unconscious 
humour.  The  domestic  consumer  is  already  beginning  to  ask 
how  soon  he  may  expect  to  get  his  electric  light  for  less,  but 
it  is  doubtful  whether  any  reduction  will  be  possible.  Taking 
the  conditions  at  Manchester  as  an  example,  the  load  on  the 
various  stations  in  that  city  is  mainly  power,  only  about 
8i  per  cent,  of  the  total  output  being  used  for  lighting  and 
lighting  consumers  are  able  to  obtain  their  light  at  the 
present  rate  simply  owing  to  that  fact.  In  their  case,  then, 
the  result  of  the  order  is  more  likely  to  lead  to  a  rise  in  price 
than  a  reduction,  which  is  not  exactly  what  was  intended. 
It  is  a  surprising  position,  and  whatever  we  may  think  of  it 
we  do  not  envy  those  whose  business  it  is  to  explain  to  the 
irate  consumer  why  a  reduction  in  the  price  of  coal  should 
make  his  lighting  bill  go  up  :  the  maximum  demand  system 
will  be  easy  to  this  task  !  Even  in  the  cases  where  the  load 
on  a  station  is  mainly  a  lighting  one.  it  is  doubtful  whether 
any  great  reduction  in  the  price  of  energv  can  be  made,  as  so 
many  other  factors  come  into  consideration.  The  cost  of 
generation  and  distribution,  of  which  wages  and  bonuses 
form  a  large  proportion,  will  not  be  much  aflEected  by  the 
change,  while  stocks  of  coal  which  have  been  bought  up  at 
the  old  prices  will  have'to  be  expended  before  an}-thing  much 
can   be  done.     The  whole  thing   indeed   forms  an   excellent 

B 


622 


THE  ELECTRICIAN. 


December  5.  1919. 


argument  against  legislation  in  a  hurry,  which,  far  from 
conferring  any  benefits,  generally  renders  confusion  worse 
confounded. 


How  the  Progress  Department  Assists. 

The  functions  of  the  Progress  Department  in  works  have 
been  a  matter  for  some  discussion  of  late,  and  in  spite  of 
diversity  of  \news  expressed,  it  is  apparent  to  all  that  the 
department  has  a  place  in  the  organisation  of  the  engineering 
factory.  In  the  series  of  articles  under  the  heading  of  "  How 
the  Progress  Department  Assists,"  the  concluding  part  of 
which  appears  in  this  issue,  two  points  are  emphasised  by 
the  writer,  viz.  :  (1)  That  the  Progress  Department  can  be 
of  assistance  to  every  ])hase  of  the  factory  organisation — 
management,  administrative  and  productive,  and  (2)  that  the 
value  of  that  assistance  is  dependent  upon  the  use  made  of 
the  Progress  Department  by  the  sections  concerned.  The 
first  part  of  the  article  deals  with  the  assistance  the  depart- 
ment renders  to  the  management,  and  it  is  the  attitude  of 
the  management  which  determines,  to  a  very  great  extent, 
the  degree  to  which  the  Progress  Department  can  assist  the 
administrative  and  productive  sections.  If  the  department  is 
thoroughly  exploited  by  the  management,  then  it  enjoys  a 
position  of  some  importance,  and  as  such  is  of  great  value  to 
the  factory  organisation.  If,  on  the  other  hand,  the  functions 
of  the  department  are  restricted,  then  as  a  natural  sequence 
its  activities  are  restricted,  and  it  remains  just  a  department. 
Assuming  that  the  management  recognises  the  value  of  the 
Progress  Department,  the  attitude  of  the  other  sections  must 
necessarily  afiect  the  amount  of  assistance  rendered,  and  in 
regard  to  the  administrative  section  the  writer  is  of  the 
opinion  that  professional  jealousy  prevents  this  section  from 
taking  full  advantage  of  the  assistance  offered.  In  many 
factories  the  Progress  Department  is  an  unknown  quantity, 
and  the  fact  that  its  activities  are  constantly  extending,  tends 
to  make  it  an  object  of  suspicion.  The  costing,  rate  fixing, 
store  and  purchasing  departments  are  each  engaged  upon  a 
specific  duty,  the  limits  of  which  are  clearly  defined,  and 
they  are  apt  to  consider  the  offer  of  assistance  from  the  Pro- 
gress Department  in  the  light  of  an  interference.  This  should 
be  an  out-of-date  point  of  view  nowadays. 

This  is  also  too  often  the  attitude  taken  by  the  departmental 
foremen,  and  makes  the  task  of  the  progress  man  extremely 
hard,  but  it  is  all  due  to  a  misapprehension,  for  a  little  clear 
reasoning  must  convince  the  foreman  that,  in  order  to  carry 
out  his  work  efficiently  the  progress  man  must  assLst  the 
foreman.  This  assi.stance  would,  however,  be  considerably 
augmented  by  a  manifestation  of  good-will  on  the  part  of  the 
foreman  towards  the  progress  man.  The  contention  that  the 
Progress  Department  is  able  to  render  assistance  to  the  shop 
operators  will  no  doubt  be  refuted  by  those  anxious  to  prove 
that  no  bond  exi-sts  between  Capital  and  Labour.  The  fact 
that  the  Progress  Department  stands  for  efficient  factory 
organisation  mast,  however,  commend  itself  to  the  workers, 
for  they  know,  better  than  anyone  else,  the  advantages  en- 
joyed in  a  factory  worked  upon  systematic  lines,  in  com- 
parison with  the  factory  where  everything  is  done  in  a 
haphazard  manner. 


The  case  for  interference  does  not  arise.  The  Progress 
Department  is  interested  in  delivery  and  output,  and  anything 
having  a  bearing  in  this  direction  must  receive  the  attention 
of  the  progress  man.  The  Progress  Department  links  up  the 
various  interests,  providing  a  smooth  machinery  for  facilitating 
the  progress  of  work  through  the  shops,  thereby  discharging 
the  commitments  of  the  firm  in  regard  to  delivery,  increasing 
output,  and,  as  a  natural  sequence,  making  the  way  for  an 


increased  intake.  It  is  in  the  faithful  discharge  of  its  legitimate 
duties  that  the  Progress  Department  assists  all  other  sections 
of  the  organisation,  taking  over,  not  the  legitimate  duties  of 
these  sections,  but  a  mass  of  vexatious  detail  which,  \inder 
haphazard  management,  they  must  of  necessity  handle,  even 
though  it  has  but  a  remote  bearing  ujjon  the  real  business  of 
the  department.  For  these  reasons  we  feel  that  Mr.  Hiscox's 
articles  will  prove  of  great  value  in  assisting  towards  a  more 
desirable  state  of  things. 


A  Scheme  to  Waste  Electric  Power. 

In  another  column  of  this  issue  we  call  attention  in  some 
detail  to  an  attack  by  Lord  Moulton  on  the  Electricity 
(Supply)  Bill  which  recently  appeared  in  one  of  our  daily 
contemporaries.  But  while  this  article  covers  most  of  the 
ground,  there  are  one  or  two  points  of  more  general  interest 
to  which  we  may  refer  here.  Lord  Moulton,  like  a  good 
many  other  critics,  ignores,  or  fails  to  realise,  the  real  purpose 
of  the  Bill,  which  is  simply  to  increase  the  amount  of  power 
used  in  industry  and  so  to  raise  the  output  per  worker.  To 
do  this  means  electric  power  at  rock-bed  prices.  Unless 
manufacturing  costs  can  be  reduced  as  much  as  possible, 
British  industries  cannot  hold  their  own  in  the  test  of  keen 
international  competition,  which  will  obviously  occur  now 
that  the  war  is  over.  The  foregoing  is  the  unanimous  con- 
clusion of  the  Board  of  Trade  Committee,  and  it  is  to  provide 
for  this  that  the  Bill  was  framed.  The  Bill,  indeed,  stands  or 
falls  by  this  one  criterion — chea})  industrial  power.  Lord 
Moulton,  we  find,  takes  a  great  deal  of  space  in  trying  to 
prove  that  heating  by  gas  is  more  economical  than  heating 
by  electricity.  But  the  last  thing  that  the  Bill  caters  for  is 
electric  heating.  The  Board  of  Trade  Report  places  every 
other  use  prior  to  this  and  then  only  includes  it  under  the 
heading  of  "  domestic  labour-.saving  apparatus." 

The  other  points  towards  which  Lord  Moulton  directs 
attention  are  the  increased  danger  from  .strikes,  when  supply 
is  concentrated  in  a  few  super-stations,  and  the  colossal 
nature  of  the  speculations  involved  in  the  erection  of  the 
latter.  As  to  the  first  point,  if  cheap  power  means  in- 
creased production  and  therefore  higher  wages  and  greater 
national  prosperity,  the  risk  is  more  than  balanced  by  the 
advantages,  to  say  nothing  of  the  tendency  of  prosperity 
generally  to  alleviate  industrial  unrest.  As  to  the  second 
point,  the  "  Government  "  is  not,  as  Lord  Moulton  claims, 
proposing  "  to  embark  on  huge  schemes  of  a  mo.st  speculative 
type."  The  Bill  as  now  amended  gives  full  scope  for  the 
existing  undertakers  to  work  out  co-operatively  their  own 
plans.  If  Lord  Moulton  wishes  to  do  a  public  service,  he 
could  on  this  point  assist  by  using  his  influence  when  the 
actual  schemes  are  being  formulated  and  "  Orders  "  being 
made,  to  see  that  public  credit  is  j)ledged  only  where  absolutely 
necessary,  and  that  full  use  shall  be  made  of  private  capital 
where  same  is  forthcoming.  In  this  he  would  have  our 
hearty  support,  as  such  procedure  would  certainly  minimise 
any  chance  of  the  ex])loiting  of  the  supply  indu.stry  by 
theoretical  nationalisers.  Any  statesman  who  can  help 
towards  keeping  Tpolitics  out  of  the  consideration  of 
practical  schemes  will  be  doing  the  greatest  of  services 
towards  their  success. 


The  Registration  of  Engineers. 

,\s  fdrcshaddwcd  in  Sir  .loiix  (Jrikfith's  Presidential 
Address,  it  is  now  announced  that  the  Institution  of  Civil 
Engineers  are  making  application  to  Parliament  during  the 
ensuing  session  to  obtain  powers  to  establish  a  register  of  civil 
engineers   and   to    prescribe   the   qualifications   and   to   hold 
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'exixmiiiatiims  for  the  purpo.se  of  enabling  such  jsersons  to 
•qualify  for  registr<ation.  It  has  generally  been  considered  that 
the  engineering  profe.s.5ion  suffers  under  a  disability  in  that 
there  are  no  rigid  qualifications  which  a  man  must  possess 
before  he  may  call  himself  an  engineer.  Thus,  in  this  country 
there  have  been  cases  of  workmen  in  a  small  way  of  business 
.as  wiremen,  or  even  plumbers,  calling  themselves  electrical 
engineers,  and  the  general  term  "  engineer  "  is  applied  in  the 
United  States  to  the  man  who  drives  a  locomotive,  a  term 
to  which  he  is  hardly  entitled  despite  his  undoubted  aristo- 
cratic position  at  the  present  time.  We,  therefore,  welcome 
the  efforts  of  the  Institution  of  Civil  Engineers  to  put  this 
matter  on  an  official  basis,  but  we  are  sorry  to  see  that  the 
action  is  being  taken,  we  will  not  say  without  consultation 
with,  but  at  any  rate  without  the  official  sanction  of  the 
two  other  main  engineering  institutions.  The  term  "  civil 
engineer  "  in  its  widest  sense  is  often  taken  to  include  all 
engineers  except  those  belonging  to  the  jJurely' military  class ; 
and  this  has  always  been  the  view  taken  by  the  Institution 
of  Civil  Engineers,  but  engineering  is  such  a  wide  subject 
and  covers  such  a  multitude  of'  activities  that  it  is  not  sur- 
prising to  find  that  many  fully  qualified  members  of  the 
engineering  profession  do  not  belong  to  the  oldest  of  the 
In.stitutions.  While,  therefore,  hoping  that  the  Institution 
of  Civil  Engineers  wall  press  their  claim  forward,  we  should 
like  to  see  them  arrange  with  the  Institutions  of  Mechanical 
and  Electrical  Engineers  to  make  joint  application  to  the 
Parliamentary  authorities  for  the  object  that  they  have  in 
view.  When  the  necessary  powers  have  been  obtained,  we 
see  no  objection  to  the  Institution  of  Civil  Engineers  keeping, 
the  required  register,  but  we  think  that  the  application  would 
have  more  force  the  more  weight  it  has  behind  it.  And  we 
certainly  hope  that  membershipof  the  Institution  of  Civil  Engi- 
neers will  not  be  made  a  necessarv  preliminary  to  registration. 


Royal  Engineer  Volunteers. — The  London  Army  Troops 
Companies  have  ceased  to  exist,  as  all  non-commissioned 
officers  and  men  were  discharged  on  September  27th.  The 
officers,  with  the  exception  of  the  Commanding  Officer  (who 
is  now  the  sole  official  representative  of  the  Corps),  relinquished 
their  commissions  on  October  17th.  It  is  expected  that  there 
will  be  a  balance  of  the  funds  available  for  charitable  purposes. 

Army  Wireless  Information. — An  Army  Council  Instruction 
states  that  it  has  been  decided  that  military  or  civilian  experts 
employed  on  wireless  duties  in  the  Army  shall  be  allowed  to 
publish  scientific-Papers  in  this  country,  providing  that  they 
do  not  make  any  detailed  reference  to  service  sets,  or  give  other 
information  wh  ch  the  au^ho^iti('s  consider  should  not  be 
divulged.  The  form  of  publication  maybe  either  in  a  journal 
or  by  lecture  after  the  draft  of  the  Paper  has  been  submitted 
to  the  War  Office  for  cen.sorship. 

Rontgen  Society. — At  the  invitation  of  the  Royal 
Photographic  Society  an  exhibition  of  prints  illustrating 
the  employment  of  the  X-Ray  is  being  organised  by  the 
Ri>ntgen  Society.  The  exhibition  will  be  held  at  the  Royal 
Photographic  Society's  House,  35,  Russell-square,  London, 
W.C.,  from  Jan.  6  to  Feb.  7th,  1920,  and  will  be  open  daily 
from  11  a.m.  to  5  p.m.,  admission  free,  and  on  the  evenings 
of  Jan.  6  and  Jan.  13  till  9  p.m.  On  the  former  date  an  ele- 
mentary lecture  on  "  The  X-Rays  approached  from  the 
Popular  Standpoint '"  will  be  given  by  Dr.  GeorgeH.  Rodman, 
F.R.P.S..  and  on  Jan.  13  a  discussion  will  be  opened  by  Major 
G.  W.  C.  Kaye,  O.B.E.,  on  "■  Some  Aspects  of  Radiology," 
both  these  lectures  will  commence  at  7  p.m. 

Society  of  Technical  Engineers.— The  fourth  general 
meeting  of  the  South-Eastern  District  of  this  Society  was  held 
ou  Tuesday,  Dr.  J.  F.  Crowley  presiding.     Mr.  C.  H.  Wording- 


ham,  whojaddressed  the  meeting,  said  the  main  object  of  the 
Association  was  unquestionably  to  enable  force  to  be  employed. 
Force,  although  essentially  regrettable,  was  sometimes  neces- 
sary. Technical  engineers  found  themselves  entirely  left 
out  of  consideration  in  the  Whitley  Councils.  They  could  not 
join  the  employers,  and  most  of  them  would  not  join  the 
manual  workers,  and  they  felt  they  ought  to  have  an  organisa- 
tion. The  Society  aimed  at  having  within  its  membership  all 
branches  of  technically  trained  engineers,  and  must  get  the 
right  men  to  guide  them.  They  must  take  care  that  no  ill- 
advised  or  ill-considered  action  was  taken,  especially  in  the 
early  stages,  and  they  should  be  able  to  do  a  great  deal  to 
uphold  the  dignity  of  the  profession  and  to  influence  the  trend 
of  events  in  the  country. 

Water  Power  in  Dutch  Borneo  and  Sumatra.— At  a  time 

when  water-power  resources  all  over  the  wcjrld  are  being 
exhaustively  studied,  it  is  not  surprising  to  find  that  a  full 
survey  of  the  resources  in  Borneo  has  l>een  undertaken  by  the 
Dutch  Government.  Falls  on  the  Kajan  River  and  the 
Tangga  falLs  on  the  Asahan  River  have  been  examined,  and 
another  larger  fall  above  the  latter  is  now  known  to  exist. 
The  available  horse-power  discovered  is  estimated  at  .500,000  h.p. 
Various  other  rivers  in  the  Central  Celebes, including  the  La  Rona 
which  is  estimated  to  be  capable  of  furnishing  150,000  h.p. 
at  a  commercial  figure,  have  also  been  studied.  In  Sumatra 
and  Central  Celebes  the  total  power  available  is  of  the  ordef 
of  1,(X>0,000h.p. 

Industrial  and  Scientific  Research  in  South  Africa.— In 

the  1918  report  of  the  Industries  Advisory  Board  and  the 
Scientific  Committee  of  South  Africa,  which  have  recently 
been  amalgamated,  it  is  stated  that  the  question  of  the  pro- 
duction and  the  utilisation  of  electric  power  for  industrial 
purposes  and  the  erection  of  large  plants  at  various  centres  for 
the  electrification  of  railways,  which  would  also  serve  as 
valauble  centres  for  the  disposal  of  power  to  industrial  con- 
cerns, are  under  consideration.  The  desirability  of  the  stand- 
ardisation of  supply  is  urged.  Legislation  exists  in  the  Trans- 
vaal for  the  control  of  electric  power  supply  undertakings,  and 
when  necessary  such  legislation  would  doubtless  be  extended 
on  suitable  lines  to  other  provinces.  The  report  also  refers  to 
the  work  done  in  connection  with  fertilisers,  &c. 

Diesel  Engine  Users  Association.— At  a  recent  meeting 
of  this  Association  the  progress  made  in  forming  the 
Provisional  Committee  for  the  propo.sed  Research  Associa- 
tion for  Liquid  Fuels  under  the  Government  scheme  of  indus- 
trial research  was  reported.  There  was  also  a  discussion  on 
the  subject  of  Connecting  Rod  Bolts.  Mr.  Geo.  W.  F. 
Horner  said,  taking  all  circumstances  into  account,  he  was 
not  in  favour  of  periodic  heat  treatment  of  Connecting  Rod 
Bolts.  Mr.  H.  Squire  showed  that  the  annealing  process 
had  practically  uo  effect  on  the  material.  Mr.  A.  W. 
A.  Chivers  did  not  consider  periodic  heat  treatment 
necessary.  Another  point  brought  out  in  the  discussion 
was  the  importance  of  taking  precautions  to  prevent 
any  overstrain  on  the  bolts  when  tightening  up,  and  it  was 
suggested  that  some  form  of  gauge  should  be  employed  to 
note  the  elongation  caused  by  the  bolting  up  of  the  nut. 

Royal  Institution. — The  following  are  among  the  Lecture 
Arrangements  at  the  Roval  Institution  before  Easter,  1920. 
Prof.  W.  H.  Bragg:  Six  Lectures  adapted  to  a  Juvenile 
Auditory  on  -The  World  of  Sound  "  ;  Sir  John  Cadman  : 
Lectures  on  ■  Modern  Development  of  the  Miner's  Safety 
Lamp ";  and  'Petroleum  and  the  War  ";  Prof.  Ernest 
Wilson  :  Two  lectures  on  "  Magnetic  Susceptibility  "  ;  Liout.- 
Col.  E.  Oold.  D.S.O.,  two  lectiures  ou  "  The  Upper  Air"  ;  Sir 
F.  Watson  Dyson,  Astronomer-Royal  :  Three  Lectures  on 
'•  The  Astronomical  Evidence  Bearing  ou  Einstein's  Theory 
of  Gravitation "  ;  and  Prof.  Sir  J.  J.  Thomson :  Six 
Lectures  ou  •'  Positive  Rays."  The  Friday  Evening  Dis- 
courses will  begin  on  Jan.  16,  at  9  p.m.,  when  Prof.  Sir  James 
Dewar  will  deliver  a  Discourse  on  ■  Low  Temperature  Studies." 
Succeeding  discourses  will  probably  be  given  by  the     Hon. 


624 


THE  ELECTRICIAN. 


December  5,  1910. 


Sir  C.  A.  Parsons.  Mr.  S.  G.  Brown,  Prof.  W.  .M.  Bavli.ss.  Dr- 
E.  J.  Rus^sdl.  Mr.  W.  B.  Haniv.  the  Hon.  J.  W.  Fortescue, 
Prof.  J.  A.  Floniin-.  Mr.  K.  M.Cuniv.  Prof.  Sir  J.  .1.  Thomson 
and   others. 

The  Theory  of  Radio-Diiection  Finding  Apparatus.— 
The  ■■  Journal  "  of  the  Franklin  Institute  for  September 
contains  a  contribution  by  Capt.  A.  S.  Blatterman,  of  the 
U.S.  Army,  on  the  above  subject.  In  radio -stations  it  is 
sometimes  possible  to  hear  signals  with  the  antenna  discon- 
nected, passing  waves  inducing  sufficient  E.M.F.  in  the  coils 
of  the  receiver  to  produce  audible  signals.  An  investigation 
was  accordingly  carried  out  to  determine  the  most  efficient 
shape  of  coil  to  receive  signals  in  this  way.  The  effect  of 
position  and  shape  of  the  coil,  with  a  \new  to  direction-fiuding, 
was  also  studied.  At  first  sight  it  would  appear  that  the  coil 
would  be  more  effective  the  larger  its  cross-section  and  the 
greater  its  time-constant,  also  that  the  loudness  of  the  signals 
is  inversely  proportional  to  the  square  of  the  wave-length. 
This,  however,  is  not  borne  out  in  practice.  There  is  a  certain 
size  of  coil  which  gives  the  best  results  for  a  given  wave- 
length, apparently  because  the  resistance  of  the  coil  varies 
with  the  wave-length.  For  very  long  wave-lengths  the  re- 
sistance is  normal.  As  the  wave-length  is  shortened,  but,  as 
the  frequency  is  increase<l,  the  resistance  increases  slowly  until 
it  Is  two  to  three  times  its  ordinary  value,  and  then  sub- 
sequently increases  very  rapidly.  The  reception  is,  therefore, 
bad  at  high  frequencies,  but  a  type  of  coil  can  be  specified  to 
give  the  best  results.  As  regards  the  directional  characteristics 
of  this  type  of  receiver,  the  height  above  the  ground  appears 
to  be  a  highly  influential  factor.  Under  certain  circumstances 
it  was  possible  to  hear  signals  issued  by  all  the  high-power 
Europear  stations  in  an  ordinary  room. 


devotion  to  duty.  Dr.  Lvster  lias  for  some  time  applied  himself  to|the 
study  of  X  rays  and  their  use  in  the  tre'atment  of  diseases,  espeeially  of 
cancer.  Like  so  many  others  who  have  worked  in  this  Held  he  has  fallen 
a  victim  t«  exposuiv  to  the  rays,  and  although  he  has  manfully  struggled 
against  the  resulting  disabilities  it  is  no  longer  possible  for  him  to  con- 
tinue his  work. 


Obituary. 

We  regret  to  have  to  announce  the  death  on  the  26th  ult.  of  Mr. 
Thomas  Fletcher,  a  well-known  tigure  in  the  telephone  and  telegraph 
world  ;  in  fact,  the  father  of  the  telephone  in  this  country,  and  very 
much  regretted  in  an  even  wider  field  of  electrical  engineering.  Mr. 
Fletcher  was  bom  in  London  in  1849,  and  educated  at  Victoria  College, 
Jersey.  He  commenced  his  business  career  with  a  London  architect, 
but  in  1868  entered  the  engineering  department  of  the  United  Kingdom 
Telegraph  Company,  with  whom  he  f=tayed  until  1870,  when  he  entered 
the  service  of  Messrs.  Henleys,  the  well-known  telegraph  contractors. 
In  1873  he  accepted  an  offer  made  by  Sir  William  Thomson  (later  Lord 
Kelvin)  to  assist  in  developing  his  siphon  recorder  for  submarine  cables 
at  the  Glasgow  University,  and  he  was  also  engaged  on  the  testing  of 
the  Brazilian  submarine  cables  being  made  by  Messrs.  Hoopers,  at 
Millwall,  to  the  specifications  of  Sir  W.  Thomson  and  Fleeming  Jenkin. 
In  1874  he  returned  to  Henley's  service,  and  sf)ent  considerable  time  on 
submarine  cable-laying  expeditions.  He  was  afterwards  in  the  Post 
Office  with  Mr.  W.  H.  Preece  (later  Sir  W.  Prcecc).  With  Mr.  Preece's 
introduction,  he  entered  the  service  of  the  newly-established  Telephone 
company  in  1878  as  engineer,  and  remained  in  that  service  through  its 
many  changes  as  the  United  Telephone  Company  and  later  the  National 
Telephone  Company,  until  January,  1912,  when  he  went  over  with  the 
staff  to  the  British  Post  Office,  where  be  remained  until  his  retirement 
in  the  spring  of  1914.  During  his  long  connection  with  the  telephone 
»er\'ice  his  large  experience  and  abilitj'  were  of  great  value,  especially  in 
overcoming  the  many  difficulties  of  the  early  days,  and  there  isno  doubt 
the  rapid  development  of  the  business  was  in  great  measure  due  to  his 
skill  and  ability  in  dealing  with  the  situation.  The  interment  in  the 
City  of  Ix)ndon  Cemetery  on  the  Ist  inst.  was  attended  by  a 
number  of  his  old  colleagues  and  others,  including  Messrs.  Aitken,  Brien, 
Davies.  France,  Francis,  Gall,  Kingsbury,  Kipping  and  Poole. 


Personal. 

Mr.  P..  W.  F.  Harbison  has  resigned  the  assistant  secretaryship  of 
the  Royal  Society,  owing  to  ill  health.  Mr.  Harrison  has  been  connected 
with  the  Society  for  a  jieriod  of  24  years,  and  the  Council  desire  to  put 
on  record  their  high  appreciation  of  the  great  ability,  conspicuous  zeal 
and  devotion  to  the  interests  of  the  .Society  which  he  has  exhibited 
throughout  hi.s  tenure  of  office.  It  is  intere.sting  to  note  that  on  the 
Ist  of  .January  next  be  will  have  held  office  for  a  longer  time  than  any 
of  his  predecessors. 

We  regret  to  Icam  that  Dr.  Ceiil  Lvster.  who  has  been  in  charge  of 
the  elecfro-theurapteic  department  of  the  Middlesex  Hospital  for  some 
years,  is  now  lying  in  a  critical  condition  owing  to  hn  H:-lf-.sacrificing 


Arrangements  for  the  Week. 

FRrDAY.Dec.  5tli  (to-day). 

iNSTITtTIOX    OF    Ki.ECTRICAL    ENGINEERS — StUDENTS'    SeCTIOS. 

7  p.m.  At  the  City  and  Guilds  Technical  College,  Leonard-street, 
Finsburv.  London,  E.G.  Paper  on  "Thermionic  Magnifiers," 
by  Mr.  H.  JI.  Barlow. 

Junior  Institution  of  Esgiseebs. 
7.30  p.m.     At  39,  Victoria-street,  London,  S.W.     Paper  on  '"  Some 
Notes   on   Extra    High   Tension    Switchgear,"   by   Mr.   E.   F. 
Hetherington. 

Technical  Inspection  Association. 
7.30  p.m.     At  the  Society  of  Arts,  John-street,  Adelphi,  London, 
W.C.     Pa])er  on   "  Inspection  and  Testing  of  Materials,"  by 
Jlessrs.  R.  I).  SummerHeld  and  H.  J.  Davey. 
HONDAT,  Dec.  8th. 

RoY.AL  Society  of  Arts. 
S  p.m.     At   John-street,  Adelphi.   London,  W.C.     Cantor  Lecture 
on  '■  Synthetic  Drugs."  by  Dr.  J.  T.  Hewitt,  F.R.S.  (Lecture  II.) 

IN.STITUTION    OF    MECHANICAL    ENGINEERS GRADUATES"    ASSOCIATION. 

S  jj.m.  At  Storey's  Gate,  Westminster,  London,  S.W.  Paper  on 
"  Large  Boiler  Units,"  by  Mr.  R.  J.  Glinn. 

TUESDAY,  Dec.  9th. 

Institution   of   Electrual  En(;ineers — North   Midland  Centre. 

I  p.m.  At  Midland  Hotel,  Bradford.  Discussion  on  "'  The  Linking- 
up  Report,"'  to  be  opened  by  Mr.  T.  Roles. 

Institution  of  Electric.\l  Engineers — Scottish  Centre. 

7.30p.m.     At  207,   Bath-street,  Glasgow.      Paper  on    "Scientific 
Works  Management,"  by  Capt.  J.  M.  Scott-Maxwell,  M.C. 
Junior  Institution  of  Engineers, — N.E.  Section. 

7.15  p.m.     In  the  Engineering  Lecture  Theatre,  Armstrong  College, 
Neweastle-on-Tyne.     Paper  on    "'  Notes  on   Design  and  Con- 
struction of  Polyphase  Induction  Motors,"  by  Mr.  S.  H.  Moore. 
Institution  of  Electrical  Engineer,s — North-Western  Students' 
Centre. 

7.30  p.m.  At  Holdsworth  Hall,  Deansgate,  Manchester.  Paper 
on  "  Protection  of . Alternating-Current  Circuits  and  Apparatus," 
by  Mr.  E.  T.  Norris. 

WEONESDAT,  Dec.  10th. 

Royal  Society  of  Arts. 
4.30  p.m.     At  John-street,  Adelphi,  London,  W.C.    Trueman  Woml. 
Lecture  on  "  Some  Possible  Sources  of  Energy,"  by  Sir  Oliver 
Lodge,  D.Sc,  F.R.S. 

Association  of  Engineees-in-Ch.arge. 
7.30  p.m.     At  St.  Bride  Institute,  Bride-lane,  Fleet-street,  London, 
E.C.     Pajjer    on     "  Industrial    Reconstruction,"    by    Mr.    A. 
Ramsay. 

THURSDAY,  Dec.  11th. 

Institution  of  Electrical  Engineers. 
li p.m.     At  the  Institution  of  Civil  Engineers,  Great  George-street, 
London,  S.W.     Paper  on  "  Scientific  Works  Management,"  by 
Capt.  J.  M.  Scott-Maxwell,  M.C. 

Institution  of  Automobile  Engineers. — Graduates'  Section. 
S  p.m..     At  28.  Victoria-street,  London,  S.W.     Debate  on  "Worm 
V.  Bevel  Drive." 

FRIDAY,  Dec.  12th. 

Physical  Society*. 
5  p.m.     At   the    Imperial   College   of   Science,   South    Kensington, 
London,  S.W.     Papers  to  he  read  :   "  First  Steps  in  the  E.xperi- 
mental  Analysis  of  a  fialvanic  Cell,"  by  Prof.  W.  M.  Coleman  ; 
"  Radiation  from  a  Perfectly  Diffusing  Circular  Disc,"  by  Mr. 
J.  W.  T.  Walsh,  M.A.  :    "  A  flomparative  Method  of  Testing 
Thermionic   Valves  for  Passing  No   Reverse  Current  at  High 
Voltages,"  by  Dr.  N.  W.  McLachlan  :  and  "  On  Recording  and 
Reproducing  Sounds  by  Means  of  Light,"  by  Dr.  A.  O.  Rankine. 
Society  of  Technical  Engineer.^ — Woolwich  Branch. 
7 p.m.     At  Royal  Oak  Hotel,  New-road,  Woolwich.  London,  S.E. 
Pajjcr  on  "  The  Proper  Position  of  the  Engineer  in  Political  and 
Industrial  Circles,"  by  Mr.  E.  ('.  de  Segundo,  A.M.Inst.C.E. 
Junior  In.stitution  of  Engineers. 
7.30p.m.     At  39,   Victoria-street,   London,  S.W.     Paper  on    "A 
Walk  through  the  Shops  at  Riehborough,"  by  Mr.  R.  S.  Kirlew. 
SATURDAY,  Dec   13th. 

Stoke-on-Trent  Association  of  Enoinebrs. 
7 p.m.     In   the  Council  Chamber,  Town   Hall,   Hanky,  Stoke-on- 
Tri-nt.     Paper  on  "  The  Casting  of  Refractories  for  the  Metal- 
lurgical and  Engineering  Trades,"  by  Mr.  B.  T.  Allen. 
Birmingham  and  District  Electric  Club. 
7  p.m.     At  the  Grand  Hotel,  Colmore-row,  Birmingham.     .Annual 
General  Meeting. 
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Carbon  Arcs  for  Searchlights. 

By    C.   C.    PATERSON,   O.B.E..   .7.  W.   T.  M'ALSH,    M.A.,    M.Sc,   A.   K.  TAVLOR    and  W.  KAKNKTT. 


Tills  Paj5er  describes  a  series  of  experiments  undertaken  at  the 
request  of  the  Admiralty  (D.T.M.  Dept.)  and  is  published  by  per- 
mission. The  object  was  (o)  To  develop  the  best  method  of 
testing  carbons  in  order  to  prove  their  value  for  searchlights.  (6) 
To  compare  the  relative  qualities  of  existing  carbons,  other  than 
flame  carbons,  for  producing  high-intensity  searclilight  beams,  (c) 
To  determine  what  improvement  can  be  made  either  in  the  carbons 
themselves  or  in  the  methods  of  burning  them. 

It  was  at  first  proposed  to  make  measurements  of  illumination  at 
different  parts  of  a  searchlight  beam  under  actual  working  conditions 
in  the  open,  but  the  sources  of  error  encountered  were  so  great  as 
to  cause  this  method  to  be  abandoned  in  favour  of  an  indoor  method 
of  test,  at  any  rate  for  the  first  series  of  experiments.  Some  account 
of  the  methods  tried  is  given  in  the  Paper.  The  chief  difficulties 
met  with  were  the  scattering  of  light  by  particles  of  moisture, 
draughts,  the  position  of  the  positive  carbon  in  relation  to  the 
mirror  and  variations  in  the  carbons  themselves. 

In  the  laboratory  the  carbons  were  burned  in  an  integrating 
photometer  of  cubical  form,  and  simultaneous  measurements  were 
made  of  the  average  candle-power  given  by  the  arc  and  of  the  surface 
brightness  of  the  positive  crater.  By  this  method  a  comparison  was 
made  of  13  different  types  of  carbon,  both  those  already  in  use  in  the 
British  and  French  Services,  and  others  specially  prepared  by  the 
General  Electric  Company.  Experiments  were  made  with  two 
devices  having  for  their  object  the  control  of  tlie  arc  and  its  main- 
tenance in  a  central  part  of  the  crater  to  ensure  even  burning  of  the 
carbons.  One  of  these  was  an  electromagnetic  device,  while  the  other 
depended  upon  a  slow  rotation  of  the  positive  carbon. 

In  the  method  of  test  which  was  adopted  the  carbons  were  exam- 
ined alone  without  any  mirror.  Two  quantities  have  mainly  to  be 
considered  :  (i. )  The  total  flux  of  light  emitted  by  the  carbons  alone, 
(ii. )  The  intrinsic  brilliancy  of  the  jiositive  crater.  Of  these  the 
second  is  the  more  important,  since  it  is  a  measure  of  the  intensity 
in  the  beam  of  the  projector.  If  crater  brilliancy  can  be  accurately 
measured  it  provides  a  direct  criterion  of  the  ability  of  the  carbon  to 
yield  a  high  intensity  beam,  provided  the  searchlight  is  adjusted  to 
give  a  beam  of  minimum  divergence.  If,  however,  a  beam  of  given 
divergence  is  obtained,  the  intensity  will  be  directly  proportional  to 
the  total  flux  of  light  given  by  the  jwsitive  crater  whatever  its  size 
or  brilliancy.  For  this  purpose,  therefore,  the  more  important 
factor  is  the  total  flux  emitted  towards  the  mirror,  or,  what  maybe 
taken  as  proportional  to  it  for  ordinary  carbons,  the  average  candle- 
power  of  the  crater  in  directions  embraced  by  the  mirror.  It  follows 
that  improvements  m  ordinary  searchlight  carbons  are  mainly 
obtained  by  reducing  the  diameter  of  the  positives  if  the  current  is 
to  be  kept  at  the  same  value.  This  does  not  apply  to  flame  carbons. 
It  is,  of  course,  obvious  that  a  quantity  which  it  would  be  useful  to 
measure  in  addition  to  the  total  flux  is  the  flux  emitted  within  the 
solid  angle  embraced  by  the  mirror ;  but  the  difficulties  of  making 
measurements  of  the  light  emitted  within  a  given  solid  angle  have 
resulted  in  the  decision  to  postpone  this  and  to  base  the  preliminary 
results  given  in  this  .Pajier  on  the  measurements  of  total  flux,  which 
are  more  readily  obtained. 

The  principle  of  the  integrating  globe  photometer  has  been  era- 
ployed,  but,  following  a  suggestion  by  Dr.  W.  E.  Sumijnerf  that,  to 
E  fairly  close  approximation,  a  whitened  cube  would  give  as  good 
results  as  a  sphere,  this  form  of  integrator  has  been  adopted  for  the 
purposes  of  the  present  investigation.  It  is  necessary,  however,  to 
choose  for  the  calibration  of  the  cube  a  standard  lamp  which  has 
approximately  the  same  distribution  of  light  as  the  lamp  to  be 
tested.  The  integrating  cube  used  in  the  present  investigation  has 
8  cubic  metres'  capacity  (2  metres  side).  The  arc  lamp  is  entirely 
controlled  from  outside  the  cube.  Two  images,  in  directions  at 
right  angles  to  each  other  and  to  the  axis  of  the  carbons,  are  pro- 
jected through  the  walls  of  the  cube  permitting  examination  of  the 
arc  while  burning.  The  electrical  measuring  instruments,  feeding 
and  locating  arrangements,  and  electromagnetic  control  are  mani- 
pulated from  outside,  so  that  there  is  no  necessity  to  open  the  cube 
except  to  change  carbons.  Ventilation  is  provided  by  means  of 
adjustable  shutters  at  the  sides  and  top.  Readings  are  taken 
simultaneously  of  crater  brilliancy  and  candle-power.  The  bril- 
liancy is  measured  by  projecting  a  magnified  image  of  the  front  of 
the  crater  along  a  photometer  bench.  By  the  use  of  a  negative  lens 
placed  \\  here  the  image  comes  to  a  focus,  any  small  part  of  the  crater 

*  Abstract  of  a  Paper  read  before  the  Institiiticm  iif  Electrical  Kn" 
gineers. 

t  ■■  TUiiminating  Engineer"  (Uindcii)-  l'>ll'-  \"1-  HI-,  I'-  •■>-•■>• 


image  can  be  isolated  and  the  intensity  at  this  point  determined.  A 
detailed  description  of  the  apparatus  is  given  in  the  Paper,  together 
with  the  steps  taken  to  calibrate  the  cube,  arc  lamp  and  other  equip- 
ment used.  For  calibrating  the  cube  a  240  volt,  1,000  watt  vacuum 
lamp  was  used  with  a  fairly  closely  fitting  opaque  hood,  the  com- 
bination giving  a  Rousseau  diagram  corresponding  verj'  closely  to 
that  of  an  arc  !arap.  Calibration  was  performed  daily  owing  to  the 
gradual  discoloration  of  the  white  walls  of  the  cube.  The  com- 
parison lamp  was  an  ordinary  grid  filament  lamp  operating  at  200 
volts.     The  normal  brightness  of  the  crater  is  given  by 

C"t'(x')'R      1 
rHim    '  {x')' 

where  (  '  is  the  candle-power  of  the  comparison  lamp,  I'  the  trans- 
mission coefficient  of  the  colour  filter,  .t',  the  distance  of  the  com- 
parison lamp  from  the  photometer,/-  the  radius  of  the  positive  lens, 
«  the  transmission  coefficient  of  the  positive  lens,  m  the  reflection 
coefficient  of  the  mirror,  and  B  is  the  illumination  at  the  screen  plus 
the  illumination  at  the  photometer  determined  by  actual  mea.sure- 


iJ= 


Arc  length  in  mm 
Fio.  1. — Vakiation  of  C-\xuLK-rowER  WITH  P.D.  ASD  Arc  Length- 

G.E.C.  "  Apostle"  carbons  (-f  ve  28  mm.,  — ve  16  mm.)  impregnated,  at  180  amperes 

ment.  using  a  portable  brightness  photometer;  by  measurement  of 
magnification  and  allowance  for  the  absorption  of  light  in  the  lens 
system  Q  ;  by  substituting  for  the  arc  a  5(M)-watt  "■  Point-o-lite  "' 
lamp,  the  surface  brightness  of  a  part  of  the  plate  of  this  lamp 
having  been  previously  detennined  in  candles  jier  square  millimetre 
on  a  standard  photometer  bench  by  measurement  of  the  candle- 
power  of  the  known  small  area  of  its  surface  viewed  through  a  pin- 
hole of  accurately  determined  tliameter. 

The  first  seven  carbons  which  formed  the  subject  of  this  investi- 
gation were  originally  supplied  for  a  comparison  of  their  light 
efficiencies  with  that  of  a  sjiecial  impregnated  carbon  developed  by 
Messrs.  W.  Heajie  and  H.  B.  tJrylls.  Subsequently,  and  as  the 
result  of  conclusions  drawn  from  these  tests,  a  series  of  carlions  was 
s]HHMally  made  up  and  supplied  by  the  General  Electric  Company, 
with  the  object  of  obtaining  the  best  tyjie  of  carbon  for  an  average 
burning  current  of  iW  amjx^res.  Tests  were  also  made  with  the 
electromagnetic  control  device  developed  by  Capt.  Yorke.  of  the 
London  Electrical  Engineers.  The  lamp  in  which  the  carbons  were 
burned  was  an  old  Crompton  type  for  the  iK1  cm.  searchlight  with 
automatic  and  hand-feed  gear. 

It  was  at  first  tho\ight  that  the  candle-jKiwer  would  vary  both 
with  a  potential  across  the  arc  and  with  the  current,  but  a  careful 
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investigation  sliowed  that  wliile  tlie  P.D.  and  the  aro  length  in- 
creased or  diminished  together,  a  large  change  in  these  quantities 
produced  no  sensible  alteration  in  the  average  candle-])0\ver.  Fig.  1 
shows  a  series  of  measurements  of  tli-  average  candle-power  from 
28  mm.  impregnated  "Apostle""  carbon.-!  when  taking  180  amperes 
at  arc  ))otentials  varying  from  55  to  72  volts.  The  points  corre- 
sponding to  arc  le  ^ths  less  than  35  mm.  cannot  be  said  to  indicate 
a  definite  variation  of  candle-power  in  either  direction.  It  is  clear 
from  the  observations  shown,  and  others  made  subsequently,  that 
an  increase  in  arc  length  or  P.D.  does  not  produce  any  increase  in 
candle-power.     The  general  position  may  be  summarised  as  follows  : 


lOO      120      140       160 
Current  -  amperes 


lao     200 
Current  -  amperes 

Fig.  2. — C'-\sdle.power,  Ckater-brightkess  .vnd  CrRRENT  Curves-. 

Type  of  carbon.  -h  — 

Plain.  22  mm.  solid     12  mm.  cored. 


The  above  discussion  leaves  out  of  consideration  any  six-oific 
differences  there  may  be  in  the  light  emission  of  ditierent  carbons, 
i.e.,  in  the  capacity  of  one  type  of  carbon  to  give  more  light  than 
another  for  a  given  current.  The  whole  investigation  sliows  that, 
for  the  types  of  carbon  considered,  there  is  no  sensible  difference 
either  in  average  candle-power  or  in  crater  brightness  for  carbons 


Rattd  current. 
60  amperes. 


-100        600         800      ipOO       I/OO     1,-iOO      1*00 

^Z,000  ^  Cross-Sectional  area  -  sq.  nun    (A) 

Fig.  4. — ^Average  Candles  and  Nominal  Area  of  Uncoppered 
Positive  Carbons  at  Four  Cuerent  Densities. 


A  long  arc,  for  anj-  given  carbon,  whether  from  impregnated  carbons 
er  not,  implies  a  high  potential ;  and  a  short  arc.  a  low  potential. 
In  order  to  obtain,  under  working  conditions,  a  given  amoimt  of 
light  from  a  given  positive  carbon,  it  is  only  necessarj'  to  pass  through 
it  a  given  current,  the  voltage  across  ti  e  arc  and  the  arc  length 
required  to  avoid  hissing  being  immaterial.  A  positive  carbon 
taking  200  amperes  at  70  volts,  i.e.,  14  kw.,  will  emit  the  same  light 
as  one  taking  2(K)  amperes  at  100  volts,  i.e.,  20  kw.  From  the  point 
of  view  of  light  emission  from  the  positive  crater,  the  extra  6  kw. 
are  wasted.  In  order  to  ensure,  however,  that  all  but  a  very  small 
proportion  of  the  light  directed  towards  the  mirror  from  the  positive 


of  the  same  diameter  run  at  the  same  current.  The  efficiency  in 
candles  per  ampere,  however,  increases  somewhat  for  the  same 
current  density  as  the  diameter  of  the  positive  carbon  is  increased  ; 
it  is  reasonable  to  attribute  this,  at  least  in  part,  to  the  greater 
relative  cooling  surface  of  the  smaller  carbons.  A  number  of  curve 
sheets,  of  which  we  reproduce  examples  (Figs.  2  to  5),  are  given  in 
the  Paper  to  support  these  conclusions.  The  large  curves  are  for 
average  candles  plotted  against  current ;  the  small  curves  at  the 
top  of  the  sheet  are  for  crater  brightness  in  candles  per  square  milli- 
metre plotted  against  current.  Each  curve  sheet  gives  for  one  of 
the  types  of  carbon  the  result  of  a  long  series  of  measurements  of 


180     200    SSO    a40 

Fio.  3. — Candle-power,  Crateb-briohtness  and  Cuebent  Curves. 

Type  ot  Carbon.  +  —  Rated  current.  Inclination. 

Plain.  38mm.  solid.    20  mm.  cored.     120-150  amperes.       Carbons  axial. 


lOO     120      140      160 
Current  —  amperes 


laO      200     220 


Fig.  5. — Candle-power,  Crater- brightness  and  Current  Curves. 

Type  of  Carbon.  +  —  Rated  current.  Indinalior. 

Plain.    28  mm.  cored  coppered.     16  mm.  cored.        —  Carbons  a xia; 


carbon  misses  the  negative,  it  is  necessary  for  tlie  arc  length  to 
exceed  a  certain  minimum  figure  (for  a  particular  diameter  of  posi- 
tive and  negative  carlmns),  as  mentioned  in  par.  10  above,  and  to 
obtain  carbons  which  will  take  the  maximum  current  through  the 
positive  crater  at  this  minimum  arc-  length,  thus  securing  all  the 
light  po.ssible  with  the  minimum  amount  of  dissipation  of  heat  at 
the  arc. 


candle-jx)wer  and  crater  brightness  at  ditferent  values  of  current. 
The  (candle-powcr)/(current)  curve  for  carbon  No.  II.  (Fig.  2)  when 
burned  with  the  Yorkc  electromagnetic  control,  has  been  taken  as 
a  convenient  reference  line  for  purjioses  of  comparison  between  other 
carbons,  and  this  has  been  shown  as  a  broken  line  on  all  curve  sheets. 
For  crater  brightness  a  dotted  reference  line  has  been  drawn  by 
connecting  two  points  whose  co-ordinates  are  obtained  thus:    the 
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abscissae  are  the  currents  corresponding  to  densities  of  0-2  and  0-3 
ampere  per  square  millimetre  of  the  carbon  considered,  while  the 
ordinates  are  the  crater  brightnesses  of  the  reference  carbon  at  the 
same  current  densities.  Each  circle  marked  on  the  curvesrepre- 
sents  the  mean  of  a  large  number  of  observations. 

The  results  obtained  with  two  of  the  uncoppered  carbons  are 
shown  in  Figs.  2  and  3.  Fig.  2  deals  with  a  solid  Array  carbon 
(G.E.C.  "  Apostle '"  grade)  22  mm.  in  diameter,  rated  at  60  amperes 
per  square  miUimetre.  On  the  whole,  good  running  was  obtained 
without  the  electromagnetic  device  currents  up  to  100  amperes  could 
be  taken,  and  with  this  device  it  was  possible  to  run  up  to  130  am- 
peres. The  P.D.  across  the  arc  ranged  from  50  to  80  volts  for  arc 
lengths  varying  from  10  mm.  to  40  mm.  and  with  currents  varying 
from  50  to  120  amperes.  The  results  on  this  carbon  have  been  used 
as  a  reference  as  stated  in  par.  13.  Fig.  3  was  an  Army  solid  carbon 
("Apostle"  grade),  38mm.  in  diameter,  its  rating  being  150  am- 
peres, or  only  0-132  ampere  per  square  millimetre.  This  arc  was 
often  difficult  to  control  and  gave  irregular  results  at  current  above 
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Arc  length,  iu  terms  of  diameter  of  positive  carbon 

Fig.  6. — Curves  showing  Percentage  of  the  Total  Light  Emitted  from  a  Radiating  Circular 
Disc  of  Unit  Diameter,   ^VHICH   is  obscured  by  a  Co-axial  Circular  Disc  of  Diameter  d 

SITUATED  AT  A  DISTANCE  a  FROM,  AND  PARALLEL  TO,  THE  RaDIATINQ  DiSO. 

[Note.— All  dimensions  are  in  terms  of  the  diameter  of  positive  carbon.] 
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200  amperes.  The  arc  length  varied  from  15  to  30  mm.  for  currents 
of  120  to  230  amperes,  and  the  arc  P.D.  from  60  to  86  Jvolts. 
It  was  impossible  to  get  currents  exceeding  230  amperes  to  run 
steadily. 

Fig.  -t  gives  a  set  of  curves  embodying  the  results  of  the  average 
candle-power  tests  on  the  seven  imcoppered  carbons  tested.  It  is 
seen  that  for  all  these  carbons  the  average  candle-power  dejjends 
only  on  the  current  and  the  nominal  area  of  the  positives.  The 
empirical  expression  obtained  for  these  curves  is  of  the  form 
c=A  i  +  B  a+C,  which  gives  the  average  candle-power  for  any 
carbon  in  terms  of  the  current  and  area,  where  i  is  the  current  and 
a  is  the  nominal  cross-sectional  area  of  the  positive  in  square  milli- 
metres. For  these  carbons  .1  =  150,  B=—5,  and  (=—2,000. 
Hence  it  is  seen  that  the  average  number  of  candles  per  ampere 
tends  to  increase  with  the  area  for  a  given  current  density.  It 
appears  that  no  appreciably  greater  efficiency  can  be  obtained  by 
increasing  the  diameter  of  the  positive  beyond  28  mm.,  since  the  rate 
of  increase  at  this  point  in  candles  per  ampere  for  a  large  percentage 
change  in  the  diameter  is  very  small.  Further,  as  a  result  of  this 
investigation  it  was  fomidthat  the  maximum  current  which  any  un- 
coppered carbon  could  carry  withoutoverheating  was  given  approxi- 
mately, for  the  sizes  used,  by  the  empirical  formula  i  ,„„x.=  l"8rf''* 
where  d  was  the  diameter  of  the  positive  in  millimeters.  By  com- 
paring this  with  the  expression  for  candles  per  ampere  given  above, 
it  was  found  that  the  maximum  candles  per  ampere  should  be  ob- 
tained with  a  positive  34  mm.  in  diameter  taldng  some  250  amperes. 
This  gave  124  candles  per  ampere,  a  result  almost  identical  with  that 
obtaned  with  the  28mm.  diameter  carbon  at  154  amjx^res,  viz., 
123  candles  per  ampere.  The  fact  that  the  candle-power  values  for 
each  current  density  lay  regularly  on  a  system  of  straight  lines 
showed  that  none  of  these  carbons  possessed  any  noticeable  superi- 
ority in  sjiecilic  light  emission.  All  the  positives  were  uncoppered, 
and  it  was  found  that  as  the  current  density  was  increased  beyond 
about  0-3  ampere  per  square  miUimetre  the  carbons  became  very 
hot,  especially  the  larger  sizes,  and  began  to  disintegrate  on  the 
outer  surface.  For  further  work  at  high  current  densities  and  to 
use  carbons  of  28  mm.  diameter,  therefore,  it  was  decided  to  have 
all  the  jxjsitives  coppered. 

The  results  obtained  with  one  of  the  coppered  carbons  is  shown 
in  Fig.  5.     This  was  of  "  Apostle  "  grade,  28  mm.  in  diameter,  its 


rating  being  110  amperes  or  018  ampere  per  square  millimetre.  It 
was  run  at  currents  from  150  to  220  amperes  and  a  P.D.  rangiog 
from  58  to  86  volts  with  an  arc  length  of  25  to  42  mm.  The  thick- 
ness of  coppering  on  these  carbons  was  0-06  mm.  This  apparently 
resulted  in  an  increase  in  the  slope  of  the  (candle- jWMer); (current) 
curves,  and  in  shifting  the  intercepts  on  the  axis  of  the  current. 
This  last  was  equivalent  to  an  increase  in  the  size  of  the  carbon. 
It  is  probable  that  the  relative  irregularitj'  of  the  results  was  due 
to  the  difficulty  in  maintainmg  a  uniform  crater  at  current  densities 
exoeedmg  0-3  ampere  per  square  millimetre.  At  220  amperes  the 
average  candle-power  of  the  six  carbons  did  not  difier  by  more  than 
13  per  cent,  from  the  mean.  In  all  cases  the  negatives  were  of 
16  mm.  diameter  and  heavily  coppered,  as  it  was  found  that  if 
smaller  ones  were  used  the  coppering  volatilised  and  the  carbon 
gradually  disintegrated  and  diminished  in  diameter  when  the  current 
exceeded  180  amperes. 

It  is  clear  that  at  some  of  the  shorter  arc  lengths  employed  during 
the  course  of  the  investigation,  the  projwrtion  of  light  obscured  by 
the  tip  of  the  negative  carbon  cannot 
Ije  altogether  neglected.  The  amount 
of  this  obscuration  can  be  readily  cal- 
culated if  it  be  assumed  that  (i. )  the 
positive  crater  radiates  as  a  circular 
disc  emitting  light  according  to  the 
cosine  law  ;  and  (ii. )  the  negative  may 
be  regarded  as  a  circular  disc  parallel 
with  the  positive  and  at  a  clistance 
from  it  equal  to  the  arc  length.  Of 
these  assumptions  the  lirst  is  probably 
very  close  to  the  truth  for  all  ordinary 
carbons,  but  the  second  assumption 
is  open  to  question  on  two  coimts : 
(a)  the  diameter  of  the  negative  carbon 
Ijecomes  considerably  reduced  at  the 
end,  and  (6)  the  effect  of  obscuration 
by  the  stem  of  the  negative  carbon 
with  its  holder  is  neglected.  Another 
effect,  which  tends  to  offset  the  result 
of  the  reduction  in  diameter  of  the 
negative,  is  the  reduction  in  the  dia- 
meter of  the  positive  carbon.  These 
effects,  which  to  a  certain  extent  will 
counteract  oneanother,  will  only  modify 
a  value  that  is,  in  itself,  a  correction.  Neglecting  these  correc- 
tions, the  percentage  of  the  light  emitted  from  a  positive  crater  of 
diameter  D  which  is  obscured  by  a  negative  of  diameter  d  at  an  arc 
length  a  is  given  by  the  formula  : — 
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The  values  of  this  expression  for  three  different  sizes  of  negative, 
and  at  all  arc  lengths,  are  given  in  the  curves  of  Fig.  6,  where  all 
dimensions  are  expressed  in  terms  of  the  diameter  of  the  positive. 
There  is  one  other  consideration  \\  hich  cannot  be  neglected.  For 
a  36  in.  projector  of  about  16-5  in.  focal  length,  only  70  per  cent,  of 
the  total  light  from  the  crater  falls  on  the  mirror.  All  the  obscured 
part  of  the  light  is  within  the  angle  embra<:ed  by  the  mirror,  so  that 
the  effective  obscuration  of  the  useful  light  is  1-4  times  that  given 
by  the  formula,  i.e.,  in  the  example  cited  above  the  obscuration  is 
approximately  10  per  cent. 


A  Magnetic  Survey  of  New  Zealand. — A  complete  record 
of  the  investigations  carried  out  under  the  auspices  of  the 
New  Zealand  Government,  on  the  mainland  and  adjacent 
islands,  was  recently  presented  before  the  Royal  Society  of 
London  by  Dr.  0.  Coleridge  Fair,  and  is  now  aviiilable  in 
pamphlet  form.  The  record  is  a  comprehensive  one,  and  in 
the  case  of  some  of  the  islands  observations  presented  cou- 
8iderablc  difficulties.  An  appendix  by  Proi.  Marshall  refers 
specially  to  regions  which  show  magnetic  disturbance.  The 
survey  owes  its  origin  largely  to  the  tmthor  and  to  3[r.  P. 
Baracchi,  Government  A.stronomer  for  the  Colony  of  Victoria, 
who  secured  the  co-iiperation  of  the  Royal  Society  iu  1897 
and  brought  the  matter  before  the  AustraHan  .Association  for 
the  Advancement  of  Science  in  the  subsequent  year.  The 
support  of  the  Commander-in-Chief  of  the  Australian  Naval 
Station,  the  Shipmasters"  Association  of  New  Zealand  and 
other  bodies  interested  was  secured  and  finally  the  New 
Zealand  Government  was  approached,  observations  com- 
mencing in  1899. 
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A  Scheme  to  Waste  Electric  Po\^er, 


The  present  is  not  a  time  wlien  it  is  desiiable  to  waste  anything,  and 
any  scheme  deliberately  put  forward  with  that  end  in  view  would 
rightly  receive  the  greatest  condemnation.  But  matters  are  not 
really  so  bad  as  are  indicated  in  the  title  to  this  article  or  as  the 
■■  Daily  Mail  "  would  have  us  believe.  For  our  contemporary,  fresh 
from  i(s  attacks  on  tramways,  has  now  turned  its  attention  to  the 
Ekitricity  ^Supjilyl  Bill,  and  has  enlisted  the  services  of  Lord 
iloulton  to  demonstrate  the  drawbacks  wliich  will  be  caused  to  the 
public  by  the  jwssing  of  what  it  calls  a  ■  visionary  scheme."  in  other 
words,  the  Electricity  (Supply)  Bill.  This  Bill  the  '■  Daily  Mail" 
puts  in  the  same  category  as  the  Government's  housing  scheme.  It 
is  a  pity  however,  that,  while  going  as  far  as  they  have  done  to  give 
publicity  to  the  views  of  those  who  are  opjwsed  to  the  development 
of  electricity  supply,  they  have  not  taken  more  trouble  to  ascertain 
exactly  what  these  views  are.  Lord  Moultons  jxiint,  as  we  under- 
stand it.  is  that  it  is  more  economical  to  use  our  coal  resources  in 
producing  gas  than  in  generating  electricity,  and  that  the  Elec- 
tricity (Supply)  Bill  will  put  a  premium  on  the  waste  of  coal.  These 
\iews  he  is.  of  course,  entitled  to  hold,  but  he  approaches  j)erilously 
near  to  a  pitfall  w  hen  he  says  that  electric  power  is  lost  for  ever  if  it 
is  not  used  moment  by  moment  as  it  is  generated,"  and  the  "  Daily 
Mail"  has  not  exercised  its  usual  omniscience  when  it  accepts  this 
statement  at  its  face  value. 

It  is  only  a  week  or  two  ago  that  we  referred  to  Lord  Moulton"s 
views  on  the  subject  of  electricity  supply,  and  to  the  figures  given  by 
Sir  Dugald  Clerk  to  prove  that  the  energy  in  coal  can  be  best  used  by 
turning  it  into  gas.  When,  however,  these  arguments  are  repro- 
duced in  full  in  so  public  a  manner  as  was  the  case  last  week,  we 
niav,  jjerhaps,  be  forgiven  for  once  more  calling  attention  to  the 
effect  such  misleading  statements  must  have  on  the  mind  of  the 
man  in  the  street,  and  pointing  out  that  though  electrical  engineers 
can.  of  course,  see  the  obvious  fallacies  in  the  arguments,  the  same 
does  not  apply  to  the  general  public.  We,  as  electrical  engineers, 
may  have  our  doubts  as  to  whether  the  Electricity  (Supply)  BUI  is 
going  to  confer  quite  all  the  advantages  that  its  promoters  claim  for 
it,  but  at  the  same  time  we  think  it  will  be  disastrous  from  ever)' 
point  of  view  if  it  were  to  be  thrown  out  in  the  Lords  as  a  result  of 
such  arguments  as  those  brought  forward  by  Lord  Moulton.  The  blow- 
to  the  prestige  of  the  electrical  industry  would  be  heavy  indeed.  It 
is,  therefore,  de-sirable  that  those  whose  duty  it  will  be  to  consider 
the  Bill  should  be  made  aware  that  there  is  another  side  to  this 
question  of  relative  efficiencies,  and  that  the  arguments  in  favour  of 
gas  supply  can  be  controverted. 

Turning  first  to  the  question  of  thermal  efficiency.  Sir  Dugald 
Clerk  states  that  of  every  hundred  Neal  units  in  coal  used  at  the  gas 
works  the  consumer  receives  71  percent.,  while,  on  the  other  hand, 
the  electricity  consumer  rec-eives  only  7-6  percent.  ■"  These  figures," 
says  Lord  Moulton,  ""  are  sufficient  to  show  how  unwise  it  would  be 
in  the  interests  of  economj-  of  our  coal  resources  to  tr)'  to  supplant 
gas  by  electricity.  The  flaw  in  this  argument  lies  in  the  fact  that 
the  large  heat  return  which  the  gas  authorities  claim  is  available 
when  coal  is  ased  by  them  is  given  in  the  mixed  form  of  gas,  coke  and 
tar.  Xow,  of  these,  gas  cannot  be  used  with  the  same  efficiency  as 
electricity.  In  the  first  place  it  is  a  fuel — that  is,  it  cannot  be  used  as 
supplied,  but  must  be  burnt,  and  though  its  thermal  efficiency  may 
not  be  wasted  at  the  gas  works  it  is  wasted  by  the  consumer,  so  the 
result  is  the  same.  Coke,  except  when  burned  in  bulk  and  in  speci- 
ally constructed  apparatus,  has  only  a  low  efficiency  as  a  heat  raiser, 
and  is,  moreover,  an  unpopular  fuel  in  the  home.  The  third  product, 
tar,  floes  not  count  as  a  fuel  at  all.  It  may  be  roughly  stated  that  of 
the  heat  energy  contained  in  the  coal  usefl  for  the  manufacture  of 
gas  there  is  23.5  ixrr  cent,  in  the  gas  produced.  i)2-0  jK-r  cent,  in  the 
coke  as  sold,  and  G-6  percent,  in  the  tar  residual,  the  remaining  17-3 
percent,  being  used  and  lest  in  the  process  of  manufacture.  These 
figures  are  therefore  considerably  lower  than  tho.se  given  by  Sir 
Dugald  Clerk,  and  it  is  probable  that  the  jM-rccntage  of  heat  energy 
in  the  coal  made  available  to  the  consumerfor  useful  work  from  gas  and 
coke  is  really  alwut  27-.i. 

If  we  assume  for  the  moment,  however,  that  all  our  light,  heat  and 
powerdistributed  is  as  gas,  it  is  very  doubtful  whether  Lord  Moulton's 
contention  that  it  is  as  practicable  to  erect  large  gas  Hork^  and  dis- 
tribute from  them  energy  as  efficiently  as  from  su|)er-electricity 
stations  would  be  physically  possible.  Again,  it  is  stated  that  the 
gas  engine  is  as  efficient  as  an  electric  motor.  We  may  admit  this, 
but  efficiency  is  not  the  only  factor  to  be  taken  into  consideration. 
There  is  convenience,  cleanliness  and  flexibility.  To  mention  only 
one  point,  it  is  not  to  be  thought  of  that  any  manufacturer  would  dot 
his  works  with  small  gas  engines,  each  of  which  would  require 
skilled  attention,  in  preference  to  putting  down  a  similar  number  of 
electric   motors.     Another  argument   which    l.,ord    Moulton    brings 


forward  against  tlie  projxisals  laid  down  in  the  Electricity  (Supply 
Bill  is  that  it  will  open  the  way  to  industrial  mischief — i.e.,  by  con" 
centrating  electricity  supply  m  a  few  stations  it  will  be  easy  for  dis" 
satisfied  employees  to  put  the  w  hole  energy  supply  of  the  country  out 
of  action.  This  can  surely  hardly  be  a  serious  argument.  To-day 
there  are  about  600  electricity  supply  stations  in  the  country,  tiie 
staffs  of  which  are  members  of  one  or  other  of  several  trade  organisa- 
tions, and  are  united  in  standing  firm  for  what  they  consider  to  lie 
their  rights.  If  they  should  decide  to  take  the  drastic  action  sug- 
gested by  Lord  Moulton  it  would  be  as  easy  for  them  to  do  so  at 
present,  as  it  will  be  when  the  development  foreshadowed  by  the 
Electricity  (Supply)  Bill  is  an  accomplished  fact.  Indeed,  when 
sections  of  the  community  decide  to  attack  the  remainder  in  the 
wholesale  manner  suggested  we  may  be  certain  that  the  end  of  our 
civilisation  is  near,  and  it  would  matter  very  little  whether  we  were 
using  gas,  electricity  or  radium  as  a  source  of  energy.  It  may  not, 
however,  be  amiss  to  point  out  that  while  electric  distribution 
systems  are  easy  to  damage,  they  are  ahnost  as  easy  to  repair.  This 
liardly  applies  to  gas  distribution. 

Perhaps  it  may  be  considered  that  in  taking  the  attitude  we  have 
done  with  regard  to  Lord  Moulton's  remarks  and  our  contem- 
porary's endorsement  of  them,  we  are  treating  the  whole  matter  of 
gas  propaganda  too  seriously,  but  it  must  be  remembered  that  when 
their  case  is  put  forward  w  ith  such  authority  there  will  be  a  certain 
number  who  will  be  convinced,  willingly  or  unwillingly.  The  facts 
may  be  briefly  stated  as  follows  :  The  gas  authorities  probably  accept 
the  position  that  electricity  is  rapidly  becoming,  and  will  in  future 
actually  become,  the  sole  form  of  illuminant.  This  is  only  a  matter 
of  development.  The  same  applies  equally  to  power  supply.  In 
both  these  cases  we  can  see  the  end  clear  before  us.  The  field  where 
development,  however,  is  not  so  satisfactory,  and  where  there  is  a 
certain  amount  of  waste  in  using  electrical  energy  is  in  heating  and 
cooking.  The  propaganda  issued  by  the  British  Commercial  fJas 
Association  pays  full  attention  to  this,  and  allows  the  public  to 
assume  that  the  waste  w  hich  they  claim  is  associated  w  ith  the  use  of 
electricity  for  heating  applies  to  the  use  of  electricity  for  everything. 
Electricity  supply  has  an  excellent  case,  and  though  gas  propaganda 
of  tlie  kind  mentioned  is  certainly  dangerous  it  need  not  be  taken  too 
seriously.  But  the  fallacies  underlying  their  arguments  must  be 
pointed  out  from  time  to  time  and,  what  is  even  more  imiwrtant, 
electricity  must  be  pushed  for  all  purposes  on  all  occasions.  That 
is  where  we  fail  at  present.  We  may  wonder,  perhaps,  whether  the 
gas  people  are  acting  in  their  own  best  interests  in  opposing  the 
centralised  control  of  electricity  supply.  For  we  have  yet  to  learn 
whether  our  ability  to  secure  business  and  spread  the  benefits  of  our 
service  will  be  improved  by  this  development.  It  all  depends  on 
how  everyone  works  for  the  common  welfare.  The  Electricity 
(Supply)  Bill  contains  a  good  deal  in  the  natvire  of  compromise,  and 
we  fear  that  it  is  becoming  obvious  that  the  district  boards  are 
likely  to  preserve  within  their  folds  some  of  the  persons  whose 
methods  of  "  parish  pumpism  "  have  done  much  to  cause  the  adoj)- 
t  ion  of  a  reactionary  policy  in  so  many  electricity  supply  undertakings. 

We  may  conclude  by  saying  that  we  have  no  animus  against  the 
gas  authorities,  indeed,  we  admire  their  enterprise,  and  we  regret 
that  such  a  spirit  should  have  been  introduced  into  a  discussion 
where  each  side  may  be  allowed  to  hold  its  own  opinions.  In  this 
coiuiection  we  may  quote  some  remarks  made  by  Lieut.-Col.  H.  W. 
Woodhall,  in  a  Paper  read  before  the  Southern  Association  of  Gas 
Engineers  and  Managers,  which  we  are  able  to  reproduce  from  an 
account  given  in  the  "  Gas  World."  Col.  Woodhall  says  :  "  For 
many  years  the  relationship  with  those  who  should  be  our  good 
friends,  the  electrical  engineers,  has  been  marked  by  an  acerbity  for 
which  no  justification  existed,  and  which  was  much  to  be  regretted. 
Xo  good  ])urpose  could  be  served  by  endeavouring  to  place  the  blame 
for  this  on  any  particular  shoulders,  but  what  was  eminently  desir- 
able was  that  present-day  misunderstandings  should  be  removed, 
and  that  instead  of  competing  with  one  another,  we  should  join 
hands  and  ])Ool  our  resources  for  the  advancement  of  science  and 
the  benefit  of  our  consumers.  One  hears  many  suggestions  in  con- 
nection with  the  super-iwwer  stations,  including  one  thit  they 
carbonise  coal  in  bulk  and  sell  gas  companies  their  surplus  gas  as  a 
by-product.  It  does  not  much  matter  to  us  how  the  result  is 
attained  ;  but  it  must  be  evident  to  anyoiu-  who  has  studied  this 
subject  that,  while  the  electricians  have  much  that  would  be  valu- 
able to  us,  the  by-products  of  our  works  are  more  than  am])lc  to  keep 
the  ordinary  town  electric  generating  station  provided.  .  .  . 
Both  industries  are  indispensable  servants  to  the  public.  Any- 
thing that  can  be  done  to  bring  these  two  imjwrtant  industries 
together  mu.st  materially  assist  in  this  vastly  important  problem  of 
to-day — the  conservation  of  the  fuel  of  the  nation." 
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Reception  Intensity  of  Wireless  Waves. 


A  number  of  empirical  formula  have  been  suggested  for  use 
in  radio -transmission  calculations.  Again,  theoretical  formulae 
have  been  .suggested  based  upon  the  idea  that  the  law  of  dis- 
tance depends  in  the  main  upon  refraction  iind  reflection.  In 
fact,  Dr.  Louis  Cohen,  who  is  the  originator  of  the  mathe- 
matical empirical  methods  in  use  has  gone  so  far  as  to  deduce  a 
formula  empirically  to  make  the  facts  fat  the  above  theory  of 
reflection.  In  the  following  Paper  the  writer  will  first  show 
that  the  mathematical  solution  of  the  vertical  grounded 
antenna  problem  on  the  simple  basis  of  Maxwell's  differential 
equations  for  a  unionised  dielectric  leads  to  an  exponential 
law  that  corresponds  rather  singularly  with  the  empirical 
formula  of  Dr.  W.  H.  Eccles  as  determined  by  the  htter  in  the 
summer  of  1914.  Secondly,  it  will  be  shown  that  the  sugges- 
tion of  Dr.  Cohen  [see  The  Electriciax,  February  25,  1916) 
that  a  multiplying  term  (l-\-Ar)^  where  A  is  a  function  of  the 
wave-length  also  follows  from  the  simpler  theoretical  basis. 
In  the  present  development  the  rotundit}  of  the  earth  has  been 
neglected. 

The  flat  earth  case  is  assumed  with  the  vertical  grounded 
antenna  having  sinoidal  distributions  of  current  and  voltage 
along  its  length.  Indeed,  the  exponential  term  arises  due  to 
the  sinoidal  distributions  along  the  sending  antenna  wire. 

Two  sets  of  waves  are  in  fact  sent  out  from  a  vertical  grounded 
antenna.  One  set  of  waves  is  due  to  the  current  in  the  vertical 
antenna  setting  up  a  system  of  concentric  magnetic  loopings 
about  the  wire  as  an  axis,  together  with  a  dielectric  displace- 
ment current  parallel  to  the  antenna,  but  oppositely  directed 
to  the  current  of  the  antenna.  This  .system  of  waves  will  be 
designated  as  galvanic  radiation.  A  second  set  of  waves  is 
produced  because  of  the  condenser  efiect  of  the  antenna  with 
respect  to  earth.  In  this  case  the  dielectric  displacement 
current  has-two  components — viz.,  a  radial  component  away 
from  the  wire  and  a  comjjonent  parallel  to  the  conductor  itself 
to  allow  for  the  bending  of  the  dielectric  displacement  stream 
lines  as  they  pass  from  the  antenna  to  earth.  The  latter 
system  will  be  designated  as  voltaic  radiation. 


PRES.S. 

^=the  dielectric  constant  of  the  medium. 

r=velocity  of  light. 

<(=radius  of  the  antenna  wire. 

i=distance  measured  upward  from  the  orround. 

/*=height  of  the  antenna. 

/=tinu'. 
i'ii=maximum    im])re.s.sed    E..M.F.    at    top    of    vertical 

antenna. 
A = wave  lenRth. 

/■=distance  from  antenna  axis.  

2.TA"=Eccles'  constant.  Really  X=VM^—\,  where  M  is 
obtained  from  the  relation  /.—Mx4:h.  It  will  be 
seen  thatWI/  is  very  nearly  equal  to  unity.  Strictly 
speaking  M,  and  therefore  N,  should  be  derived  from 
the  consideration  of  the  antenna  as  a  Bessels  antenna. 
/Q=maximum   impressed   current   at    base   of   vertical 


\2hr'^'''-Iy 


inji' . 


/o 


'(voltaic  rr.diation). 
(gc^lvanic  radiation). 


Solving  in  cylindrical  co-ordinates  then  for  heights  less  than 
the  antenna  height  /;  {see  figure),  if  h  is  the  radial  component  of 
current  density  in  the  dielectric  aboiit  the  wire  we  have  for 
sustained  waves 

.      (dV      . 
I,  =  .  sm 

\  a 
1 
■1\  a  --^h'  li\'r 

The  above  current  densities  are  given  in  the  Rational  System 
of  Units  of  Mr.  Oliver  Heaviside. 
Here  let 

a=dCjdz,  where 

6'--=capacity  of  a  vertical  antenna  (Rational  Sy.stem  of 
Units)  per  unit  of  length.  See  Paper  by  the  author, 
■■  Proc."  I.R.E.,  December,  1918,  on  "  The  Vertical 
Grounded  Antenna  as  a  Generalised  Bessel's  An- 
tenna." If  equations  (7)  or  (1)  given  therein  are 
plotted  it  will  be  seen  that  except  for  less  than  10  per 
cent,  near  the  ground,  a  is  sub';tantially  a  constant. 


;„//„= a  =.y/     is  the  appa- 


antenna.      The  ratio    v 

rent  resistance  oi  the  antenna,  and 
.t=effeotive  induction  coefficient  per  unit  of  length  ot  the 

vertical  antenna,  with 
/^=a8  the  permeability  of  the  medium. 
The  z  components  of  the  current  den.sity  will  be  given  below- 
Comparing  the  two  formulae  above  with  the  Eccles  formula 

given  in  h's  "  Wireless  Telegraphy  and  Telephony,"  page  153 
(second  edition),  we  see  the  correspondanee  is  remarkable. 
The  radius  a  of  the  antenna  wire  in  the  exponent  c^n  be  neg- 
lected. Its  introduction  was  necessary  in  solving  the  d'fieren- 
tial  equations.  However,  the  more  important  forniulfe  are 
these  giving  the  vertical  components  of  dielectric  current 
density.     These  are  for  heights  less  than  the  antenna  height  h 
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cos  pt 
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_1_ 
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Wr 
(voltaic  radiation) 

•coslrrj.smpi. 


\2h' 


The  coefficient     1-4.tA' 


\  r 
(galvanic  radiation). 

st.s  rather  strongly  tlie  type 


of  correction  fiictor  .stiggested  by  Dr.  Cohen  cited  above,  since 
it  actually  involves  the  wave  length.  The  complete  mathe- 
matical derivations  for  the  above  formula:',  as  well  as  those 
for  heights  greater  than  the  antenna  height,  are  to  appear  in 
the  Proc.  I.R.E.  The  complete  solution  throws  much  light 
on  the  ])roblem  ot  the  horizontal  antenna,  for  the  .solution  of 
the  latter  can  be  made  to  depend  on  that  ot  the  former.  Work 
on  the  efiect  of  tlie  rotundity  of  the  earth  is  already  under 
way.  It  will  bo  found  that  the  above  separation  of  effects 
into  voltaic  and  galvanic  is  cxtromely  simpl  fy  ng.  Needless 
to  say.  th.e  only  mathematical  method  of  attack  worthy  ot  the 
name  is  that  due  to  Oliver  Heav-sMo.  The  method  of  "Cavehy 
would  lead  toanalnical  difficulties  of  insuperable  complex  ty. 
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Mr.  J.  A.  Robertson  on  the  Electricity  (Snpply)  Bill.' 


f  Concluded  from  p.  602. ) 


The  technkal  problem  of  electricity  supply  "ill  turn  on  the  merits 
of  local  generating  stations  situated  near  the  eentre  of  their  loads, 
as  eompared  with  supply  from  one  large  station  on  a  site  suitable  for 
economical  generation  but  distant  by  comparison  from  the  loads. 
It  is  a  fact  that  at  the  present  time  engineers  are  more  divided 
amongst  themselves  as  to  the  policy  on  this  point  than  they  were  a 
few  years  ago.  It  is  contended  that  the  increased  cost  of  super- 
station  construction,  which  has  risen  from  £7  or  £8  per  kilowatt  of 
plant  installed  to  £20  or  £22,  ^^  ith  a  corresponding  increase  in  the  cost 
of  transmission  lines,  has  turned  the  scale  in  favour  of  local  genera- 
tion. On  the  other  hand,  it  is  true  that  coal  and  labour  costs  have 
increased  in  almost  the  same  proportion,  but  it  is  claimed  that  the 
saving  from  super-station  generation  in  these  items  does  not  neu- 
tralise the  increased  capital  charges  on  sujoer-station  construction. 
It  is  impossible  of  course,  to  apply  any  general  rule  to  individual 
cases,  and  the  factors  vary  so  much  that  any  estimate  on  general 
lines  is  apt  to  Ije  misleading. 

It  may  Ije  admitted  at  once  that  in  the  case  of  a  local  station, 
equipjied  with  fairly  modern  plant  at  the  prices  obtaining  prior  to 
1917,  wi  h  natural  condensing  facilities  sufficient  to  deal  with  the 
present  load,  and  able  to  ojierate  economicaUy  sets  of  3,000  kw.  or 
5.000  kw.  caj)acity,  it  is  extremely  difficult  to  make  out  a  case  for 
supply  from  a  super-station,  say,  8  or  10  miles  distant.  There  are  a 
number  of  such  stations  in  the  Lancashire  area,  wliich  can  show 
working  costs  that  compare  favourably  with  many  of  the  larger 
stations  now  in  operation.  On  commercial  grounds  there  appears 
to  be  no  good  reason  for  closing  down  these  stations  at  present  in 
favour  of  a  bulk  supply.  In  preparing  a  scheme  for  a  whole  dis- 
trict, the  question  must,  however,  be  looked  at  from  a  broader 
])oint  of  view,  regard  being  had  not  to  present  conditions,  but  to 
the  conditions  which  may  exist  7  or  10  years  hence.  The  fact  is  that 
«e  are  faced  in  these  industrial  districts  with  very  much  greater 
demands  for  electricity  than  we  have  been  accustomed  to  in  the 
jiast.  All  the  evidence  goes  to  show  that  the  enormous  increase 
during  the  war  will  be  more  than  maintained,  and  it  is  the  general 
experience  that  in  the  change  over  from  war  conditions — which 
naturally  meant  a  slowing  down — we  have  already  regained  the 
position  of  November,  1918,  and  that  further  demands  are  con- 
stantly being  made.  It  is  not  too  much  to  estimate  that  within  the 
next  five  years  the  present  output  will  be  at  least  doubled,  and,  if 
the  national  scheme  fullils  exix-ctations.  still  greater  increases  may 
be  looked  for. 

We  have  to  consider  then  whether  local  these  stations  on  re- 
stricted sites,  with  limited  condensing  facilities,  will  be  able  to  meet 
all  future  demands  for  electricity  in  their  areas,  because  if  the  con- 
tinuance of  the  stations  involves  new  expenditure  on  plant,  the 
relative  advantage  of  pre-war  prices  disapjjears.  The  erection  of  a 
new  station,  other  than  a  super-station,  in  the  industrial  areas,  is 
unthinkable  unless  under  most  exceptional  conditions.  In  a  census 
taken  by  the  Lancashire  and  Cheshire  Inter-connection  Committee, 
the  fuel  consumption  varied  from  2-2  lb.  to  85  lb.  ]Kt  unit.  In  the 
case  of  the  group  referred  to,  it  is  probable  that  in  three-fourths  of 
the  stations,  a  bulk  supply  from  a  super-station  favourably  situated, 
would  show  an  advantage,  while  in  the  other  two  or  three  stations  a 
case  could  be  made  out  for  local  generation.  If,  however,  a  new 
super-station  is  required  for  the  district,  it  may  bo  good  policy  to 
close  down  the  two  or  three  efficient  stations  in  addition  to  the  eight 
or  nine  inefficient  stations,  to  increase  the  load-factor  on  the  super- 
station,  and  so  improve  tlie  supply  to  the  whole  district.  The  two  or 
three  efficient  stations  in  the  group  would  be  interconnected  and 
could  be  retained  for  standby  or  ]x;ak  load  pur|)o.ses  up  to  the  limit 
of  their  economical  capacity. 

.After  all,  the  supply  of  electricity  cannot  be  considered  by  itself 
alone.  It  is  e.s.sentially  bound  up  with  questions  of  transport, 
housing,  industrial  reconstruction,  and  th»  con.se rvation  of  fuel 
The  electrification  of  railways,  which  hag  been  held  up  during  the 
war,  is  certain  to  develop  enormously  in  the  near  future.  Under 
the  new  conditions,  it  is  hardly  likely  that  the  mistake  of  con- 
structing separate  generating  stations  for  railway  supplies  will  be 
repeatecL  The  load-factor  of  railway  supjjlies  must  be  combined 
with  the  load-factor  of  industrial  supplies  to  get  the  Ixjst  results. 
Under  these  conditions  the  fuel  saving  by  railway  electrification  has 
h'en  e.stimated  at  .50  to  60  per  cent.  It  is  of  the  greatest  importance 
that  the  two  supplies  should  be  combined,  and  the  question  of  cen- 

*  Abstract  of  an  Addrtss  to  the  Xortli-Wcstern  Centre  of  the 
Institutioa  of  Electrical  Engineers. 


tralised  generation  versus  local  stations  mayin  manycases  be  deter, 
mined  by  this  fac  or  alone. 

.\nothor  question  that  cannot  be  overlooked  is  the  tendency  for 
cities  and  towns  to  spread  out  in  order  to  find  improved  housing 
accommodation  for  the  workers.  The  industrial  conditions  of  last 
century,  when  lack  of  transport  led  to  the  concentration  of  a  large 
population  in  the  industrial  areas,  is  not  likely  to  be  perpetuated  in 
the  future.  As  the  towns  spread  out,  many  industries  wiD  follow. 
There  is  c\en  now  a  tendency  to  remove  some  classes  of  factories 
from  the  city  to  the  urban  or  district  areas.  My  point  is  tliat  the 
tendency  w  ill  be  for  the  demand  to  spread  out  over  a  large  area,  and 
the  advantage  of  tlie  local  station  to-day  through  its  proximity  to 
the  load  may  be  a  diminishing  factor  in  the  future. 

There  remains  the  still  greater,  1  believe,  the  deciding,  factor  of 
fuel  conservation.  A  cheap  and  abiuidant  supply  of  power  cannot 
be  considered  apart  from  this  question.  In  jiassing,  reference  must 
be  made  to  the  rejieated  claims  made  by  the  gas  authorities  on  behalf 
of  coal  carbonisation  as  a  means  to  effect  fuel  economy  On  this 
question,  power  station  engineers  have,  I  believe,  an  open  mind. 
The  urgent  and  primary  need  is  for  a  supply  of  cheap  power,  and  if 
this  object  can  be  more  economically  achieved  by  a  process  of  car- 
bonisation, it  will  be  welcomed  by  the  electricity  supply  industrj-. 
The  combination  of  coal  carbonisation  with  the  production  of  power 
is  a  question  on  which  further  information  is  urgently  required. 
The  Fuel  Research  Committee  has  been  considering  the  matter  for 
some  years,  but  up  to  the  present  we  are  without  an/  practical 
proposition  which  would  justify  the  combination  of  coal  carbonisa- 
t'on  and  j)Ower  production  on  a  large  scale  for  immediate  require- 
ments. So  far  as  we  know,  the  production  of  gas  for  firing  boilers 
presents  no  advantage  in  thermal  efficiency,  apart  from  the  produc- 
tion of  by-products,  the  chief  of  these  being  ammonia  sulphate. 
Over  and  over  again  exjieriments  have  been  made  which  appeared 
to  show  favourable  results,  but  there  the  matter  ended.  The  powers 
of  the  Electricity  Commissioners  (as  extended  in  Committee)  will 
enable  them  to  conduct  exjieriments  on  the  utilisation  of  fuel,  and 
it  is  probable  that  some  of  the  new  stations  to  be  erected  will  emjiloy 
to  a  limitetl  extent  carbonisation  plant,  with  the  object  of  gaining 
information  and  exiwrience.  In  the  meantime  it  appears  certain 
that  under  the  new  power  schemes,  the  great  bulk  of  power  pro- 
duction will  be  obtained  from  stations  with  coal-fired  boilers  and 
turbine-driven  generators,  showing  a  boiler  house  efficiency  of  80  to 
85  per  cent.,  and  an  overall  thermal  efficiency  of  18  to  20  per  cent. 

The  question  is,  what  amount  of  fuel  saving  is  possible  by  trans- 
ferring the  generation  of  electricity  from  a  number  of  small  and 
medium-sized  stations  to  a  few  large  stations  on  favourab'e  sites 
laid  out  to  secure  the  highest  possible  efficiency  ?  Some  useful 
information  is  available  from  the  Coal  Mines  Department  who  have 
summarised  the  monthly  returns  of  power  station  fuel  consumptions 
in  the  United  K'ngdom  for  the  years  1918  and  1919.  The  summary 
includes  returns  from  -138  electricity  undertakings  having  an  output 
of  4,7-15,000,000  units,  and  a  total  fuel  consumption  of  7,356,000 
tons,  including  31,000  tons  of  coke.  The  stations  are  grouped  in 
four  classes,  viz.  :  (a)  Statior.s  having  an  output  of  over  50  million 
units  per  annum  ;  (h)  Stations  having  an  output  of  between  15 
million  and  .50  million  units  per  annum  ;  (r)  Stations  having  an 
output  of  between  3  million  and  15  million  units  per  annum  ;  and 
{(l)  Stations  having  an  output  under  3  million  units  per  annum.  The 
average  fuel  consumption  of  all  the  stations  was  3-47  lb.  per  unit 
generated  for  the  year  ended  March,  1919.  In  group  («)  the  lowest 
fuel  consumption  of  any  station  was  1-8  lb.  per  unit,  representing 
a  thermal  efficiency  of  18  per  cent.,  the  average  being  2-76  lb.  per 
unit,  and  the  highest  for  any  station,  3-95  lb.  per  unit.  In  group  (i) 
the  lowest  fuel  consumption  of  any  station  was  2-19  lb.  per  unit, 
representing  a  thermal  efficiency  of  14  per  cent.,  the  average  being 
3-39  lb,  |X"r  unit,  and  the  highest,  6-75  lb.  per  unit.  In  group  (r) 
the  lowest  fuel  consumption  of  any  station  was  2-61  lb.  jier  unit, 
representing  a  thermal  efficiency  of  1 1-2  per  cent.,  the  average  being 
4-34  lb.  [ler  unit,  and  the  highest  11-47  lb.  jier  unit.  In  group  (rf) 
the  small  stations,  the  lowest  fuel  consumption  was  3-72  lb.  [ler  unit, 
representing  a  thermal  efficiency  of  7-2  ix?rcent.,  the  average  being 
6-95  lb.,  and  the  highest  63-25  lb.  per  unit.  This  latter  figure  is 
probably  a  freak  figure  from  a  .small  station  operating  under  ab- 
normal conditions.  Xow,  if  the  whole  of  the  energy  produced  by 
th?  438  stations  had  been  generated  as  economically  as  it  was  at  the 
station  with  the  lowest  consumption  in  group  (a),  i.e.,  with  18  per 
cent,  thermal  efficiency,  the  resultant  saving  would  have  been  fully 
3J  million  tons,  or  47  per  cent,  of  the  total  consumption.    If  allow- 
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ance  i-s  made  for  those  stations  in  group  (d)  generating  3  million  miits 
or  inider,  which  are  so  situated  that  they  could  not  be  included  in  a 
centralised  scheme,  we  still  have  a  possible  saving  of  3  million  tons 
per  annum  which,  if  capitalised  at  the  present  price  of  coal  on  a  20 
years'  basis,  would  amount  to  no  less  than  £90,000,000.  This 
saving  is  calculated  on  the  present  output  of  electricity.  Taking 
into  account  the  certain  growth  in  output,  which  cannot  be  esti- 
mated at  less  than  double  the  present  output  live  years  hence,  the 
saving  of  our  capital  resources  will  be  correspondingly  greater.  The 
estimate  of  saving  is  based  on  a  thermal  efficiency  of  18  per  cent.,  a 
figure  which  has  already  been  attained,  and  it  is  probable  that  an 
efficiency  of  even  20  per  cent,  may  be  reached  in  the  near  future.  It 
is  not  sufficient,  therefore,  for  the  local  station  engineer  to  show  that 
a  case  can  be  made  out  for  continuance  on  commercial  grounds. 
The  question  must  be  looked  at  from  a  much  broader  point  of  view. 
It  is  quite  easy  to  show  that  the  value  of  the  coal  wasted  at  a  local 
station  amounts  to  less  than  the  capital  charges,  and  the  losses  on  a 
transmission  system,  but  the  broader  view  will  take  into  account 
that  transmission  systems  consist  chiefly  of  copper  and  lead,  or 
copjjer  and  steel,  materials  with  an  indefinitely  long  life  and  con- 
siderable residual  value.  The  ^^•astage  of  coal,  on  the  other  hand,  can 
never  be  recovered,  and  in  wasting  it  we  destroy  at  once  the  nation's 
capital  and  our  greatest  industrial  asset. 

The  outlook  for  the  electrical  industry  as  a  whole  was  never  more 
promising  than  it  is  to-day.  The  rapid  development  during  the  war, 
the  application  of  electricity  to  many  industrial  purposes,  such  as 
steel  smelting  and  chemical  processes,  which  were  only  in  the  specu- 
lative stage  a  few  years  ago,  have  established  the  future  of  the 
industry  on  a  thoroughly  sound  basis.  The  manufacturers  of  elec- 
trical plant  and  apparatus  have  an  unrivalled  opportunity.  The 
whole  world  is  waiting  for  their  productions.  The  problem  of  the 
moment  is  to  increase  production,  so  as  to  meet  the  needs  of  our  own 
markets  in  the  first  place,  and  at  the  same  time  to  re-establish  our 
export  trade,  to  enable  us  to  pay  off  the  heavy  indebtedness  arising 
fi'om  the  war.  The  combination  of  manufacturing  interests  which 
has  recently  taken  place,  may  do  much  to  assist  rapid  production 
by  organisation  and  allocation  of  the  work  amongst  the  factories 
which  they  control.  If  they  can  assure  also  that  the  combination 
of  manufacturing  interests  will  not  destroy  the  stimulus  to  in- 
dividual effort,  that  standardisation  to  ensure  mass  production,  does 
not  mean  the  rejection  of  new  ideas,  and  that  the  benefits  from 
reduced  manufacturing  costs  will  be  shared  by  the  purchaser,  then 
the  new  conditions  will  be  welcomed  by  the  general  body  of  the 
public.  There  is  no  public  body  in  the  country  to-day  w  hich  wishes 
to  place  their  contracts  in  any  country  but  their  own.  The  old 
conditions  under  which  the  price  of  British  plant  for  public  power 
stations  was  fixed  in  Berliii,  Zurich  or  the  United  States,  have  gone 
for  a  long  time,  and  it  will  be  the  manufacturers'  own  fault  if  they 
ever  come  back,  but  if  the  purchaser  is  to  lose  the  protection  afforded 
by  foreign  competition,  he  must  have  some  assurance  that  the  prices 
charged  are  fair  and  reasonable,  having  regard  to  industrial  con- 
ditions in  this  country,  and  that  the  plant  he  is  purchasing  will  be 
at  least  equal  in  design  and  {jerformance  to  the  best  that  can  be 
obtained  abroad. 

Much  of  the  labour  unrest  in  pre-war  days  was  due  to  the  absence 
of  machinery  for  adjusting  and  settling  differences  before  they 
became  acute.  We  have  that  machinery  now  in  the  form  of  'W'hitley 
( 'ouncils  and  a  National  Industrial  Council  for  the  electricity  supply 
industry,  presided  over  by  our  Senior  Vice-President,  Aid.  Walker, 
lias  been  at  work  for  some  time  past.  The  first  District  Council  for 
tlie  same  industry  has  been  set  up  in  the  Xorth-Western  Centre.  We 
have  also  to  consider  a  scheme  of  sjjecialised  training  for  our  tech- 
nical staffs.  At  present  a  man  who  is  qualified  in  one  direction 
rarely  possesses  the  all-round  training  necessary  to  secure  a  re- 
sponsible position  in  a  power  station  or  on  a  transmission  system. 
.\  s.ib-committee  of  this  Centre  has  been  recently  formed  with  the 
object  of  bringing  together  the  technical  college  authorities,  manu- 
facturers and  power  station  engineers,  with  a  view  to  providing  a 
s|>e:aalised  training — technical  and  practical — for  the  young  engi- 
neers intending  to  toUow  power  station  work.  The  Distric :  Boards 
and  the  supply  authorities  must  remember,  however,  that  if  the 
right  kind  of  men  are  to  be  attracted,  the  salaries  paid  must  be 
adequate  f,r  the  training  they  have  received,  and  the  responsibilities 
they  have  to  undertake.  The  vital  need  of  to-<lay  of  the  electrical 
industry  is  co-operation  between  all  the  various  sections  and  inter- 
ests. If  supply  authorities,  engineers,  manufacturers,  technical 
staffs  and  labour  will  realise  that  the  wisest  form  of  self-interest  is 
to  work  for  the  welfare  of  the  whole  body,  the  electrical  industry 
will  be  able  to  take  advantage  of  the  greatest  opi)ortunity  in  its 
history,  and  to  assist  in  re-constructing  the  industry  of  this  great 
Empire,  which  never  needed  the  best  work  of  all  her  sons  so  much 
as  she  does  to-day. 


Heating  and  Cooking  Notes. 

He.\tin(;  .\sd  Cooking  Progbess  in  U.S.A. 

Enanid.  Baking  Ovens  in  a  Typewriter  Fartory. — Interesting 
infonnation  is  given  in  a  paper  read  before  the  American  Electro- 
chemical Society,  Chicago,  by  Mr.  G.  M.  Clark,  in  which  a  descrip- 
tion is  given  of  electric  ovens  employed  for  baking  the  enamel  finish 
on  typewriters  at  the  factorj'  of  the  Royal  Typewriter  Corapanyof 
Hartford,  Conn. 

The  advantage  of  demonstrative  heat  control  and  automatic 
time  control  are  made  full  use  of  both  on  the  score  of  labour  saving 
and  safety.  The  ovens  have  a  capacity  of  approximately  315 
cubic  feet  and  are  loaded  to  27  kw.,  the  elements  being  mounted  at 
the  base  of  the  oven.  Special  care  is  given  to  the  provision  of 
suitable  ventilation  to  carry  off  inflammable  fumes  rising  from  the 
heated  enamel,  and  the  elements  are  run  at  a  comparatively  low- 
temperature.  The  process  of  obtaining  the  solid  type  of  enamelling 
characteristic  to  typewriters  is  a  somewhat  complicated  one,  as  the 
coating  of  enamel  has  to  be  thick  and  to  a  certain  extent  elastic 
to  withstand  the  liability  of  chipping  in  wear.  For  this  reason  the 
enamel  employed  contains  a  percentage  of  rubber,  and  in  the  States 
is  termed  "  Rubber  Japan."  In  coating  wooden  parts,  such  as 
spacer  bars,  it  was  tound  that  five  coats  of  rubber  japan  were 
required  to  give  a  satisfactory  finish.  The  first  four  bakes  being 
run  at  an  even  temperature  of  250°  F.  for  a  jjeriod  of  five  hours  per 
baking,  and  for  the  fifth  bake  the  temperature  was  increased  to  275°  F. 
The  baking  of  metal  parts  such  as  ribbon  spools,  base  plates,  etc., 
is  a  rather  more  difficult  matter.  The  parts  are  first  dipped  in  a 
metal  japan  for  five  hours  at  350°  F.  Next  they  are  sprayed  with 
a  baking  japan  and  put  through  a  third  baking  process,  the  tem- 
perature this  time  being  400°  F.,  and  the  period  five  hours. 

The  parts  then  go  through  a  final  rubbing  down  process,  which 
is  done  by  hand  with  hard  felt  and  jxjwered  puniice,  leaving  a  hard 
duU  finish.  They  are  next  sprayed  with  a  blackbaking  rubber 
japan  and  baked  for  five  hours  at  400°  F. 

Electric  baking  ovens  have  been  employed  for  this  process  for 
over  five  years,  and  have  proved  themselves  to  be  more  economical, 
easier  to  operate,  and  to  yield  less  waste.  The  saving  on  running 
cost  alone  was  approximately  20  per  cent,  without  allowing  for  the 
saving  in  spoiled  jjarts,  which  was  obtained  with  electric  baking, 
due  to  the  ease  and  certanty  of  temperature  control.  The  use  of 
ovens  for  other  enamelling  processes  such  as  cycles,  steel  office 
furniture,  etc.,  certainly  seems  to  be  afield  worthy  of  investigation 
in  this  country.  The  load  factor  can  at  least  be  as  good  as,  if  not 
better  than,  that  offered  by  the  power  demand  of  many  factories. 

Eleclrir  Healing  for  Hiveling.— Two  American  concerns  have 
developed  methods  of  heating  rivets  electrically.  The  American 
Car  and  Foundry  Company  employ  a  method  whereby  the  rivet 
itself  forms  a  short  circuit  connection  across  the  secondaiy  of  a 
transformer.  A  spring  device  holding  the  rivet  in  the  desired  position 
across  the  ends  of  the  transformer  whilst  the  operator  holds  the 
rivet  with  a  pair  of  tongs  and  brings  the  spring  holding  device  into 
operation  by  means  of  a  fortlever.  The  consvnnption  of  electrical 
energy  is  about  20  units  per  100  lb.  of  rivets,  and  the  time  taken 
to  heat  the  rivet  naturally  varies  with  the  size  of  the  rivet. 

In  tlie  other  type  of  heater,  employed  by  the  Electric  Furnace 
Company  a  granulated  carbon  block  forms  the  short-circuiting 
device  across  the  transformed  secondary,  and  in  turn  radiates  heat 
to  the  rivets.  The  consumption  of  electrical  energy  for  this 
type  is  about  18  units  per  100  lb.  of  rivets. 

Developing  the  Cooking  Load  in  a  Ismail  Ci/i/.— Mr.  F.  C.  Dant, 
the  Superintendent  of  the  Belvit  Municipal  Electric  Supply  Dejiart- 
ment,  Belvit.  Kansas,  U.S.A.,  contributes  to  the  "  Eleinrical  Review" 
of  N.Y.  some  interesting  figures  regarding  jirogress  nu\de  by  [a 
summer  campaign  for  electric  cooking.  The  ixipulation  of  the 
town  is  only  3,7.50,  and  the  cajiacity  of  the  generating  plant  270  kw. 
The  activity  of  the  supi)ly  deiiartment  is  centred  on  projjaganda 
work  only  in  favour  of  electric  lighting,  cooking  ar.<l  jwwer;  appli- 
ances being  obtainable  through  local  dealers,  and  are  not  sold  by 
the  supply  authority.  As  soon  as  the  supi^y  (h'lwrtment  finds  a 
likely  prospect  the  local  dealers  arc  advised,  and  in  their  turn  they 
help  to  convert  the  prospective  consumer 

Last  spring,  before  the  summer  cami)aign  connnenced,  36,cookers 
were  connected  to  the  mains,  and  at  the  end  of  the  campaign  tl^is 
figure  had  been  increased  to  73.  The  charge  for  electricity  is  based 
on  a  sliding  scale,  one  meter  only  being  emjiloye<l  for  both  lighting 
and  cooking.  Twelve  cents  (at"  nominal  exchange  rate  approxi- 
mately fivepence)  )ier  unit  is  charged  for  the  fii-st  three  units  con- 
sumed per  room,  per  month,  and  four  cents  per  unit  for  all  further 
units  used  in  that  month.  A  minimum  charge  of  one  and  a  half 
dollars  is  enforced  when  tlie  amount  of  energy  consumed  does  not 
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reach  this  figure.  During  May,  June  aiid  July  the  total  units  sold 
were  8o,301,  of  54-3  per  cent,  were  for  lighting  only,  198  per  cent, 
for  power  only,  and  25-9  per  cent,  for  cooking  ar.d  lighting  on  the 
above-mentioned  system  The  most  striking  factor  of  the  report 
is  the  fact  that  the  diversity  factor  of  the  cooldr.g  load  \\  as  such  that 
in  nearly  all  cases  the  transformers  which  « ere  installed  for  ligliting 
only  were  fo  i  d  to  be  large  enough  to  carry  llie  cooking  load  as  well. 
Four  cookers  could  be  carried  on  a  o  k.y.a.  transformer. 

Coal  in  this  district  during  the  summer  nitn"  hs  sold  for  9-o0  dollars 
to  11  dollars  per  ton. 

"SuNco"    Electric    Fires. 

Our  heartiest   congratulations  to   the  Sun   Electrical   Company. 

Ltd.,  118-120,  Charing  Cross-road.   Ix)ndon  W.C.  2,  uixin  their  new 

design   of   electric    fire   and    aUo   ujion    tl'.eir  undoubted   courage 

in  standardising  and  making  these  in  large  quantities.     The  iires 


Fig.  1. — Two  Bar  "Su.nco  "  Fike 

would  have  been  put  on  the  market  much  earlier  but  war  conditions 
have  prevented  manufacture  on  a  commercial  scale.  The  element 
has,  however,  been  severely  tested  over  a  j)eriod  of  four  years,  its 
«eak  points  have  been  eliminated' and  we  understand  the  company 
now  offer  it  with  every  conlideuce.  A  standard  500  watt  unit  bar 
has  been  adopted  for  the  element,  and  these  bars  can  be  grouped 
in  any  desired  number  from  two  upwards.  The  fire  bar  is  O;  refrac- 
tork"  material,  is  slightly  con\c.\.  and  is  provided  «ith  three  deep 
grooves  in  which  the  heating  element  wound  in  a  spiral  form  is 
embedded.  The  element  is  in  one  length,  and  jirovision  is  made  to 
grade  down  the  temperature  from  that  of  the  spiralled  portion  tc 
that  of  the  termin.ali.  This  is  an  important  feature  be;ause  trouble 
is  most  likely  to  arise  at  the  conne':tirg  points  between  clement  and 


Fio.  2. — FoiK   Bar  -'Sinco"  Fiuks. 


terminal.  The  element  is  worked  at  a  temiK-rarurc  which  gives 
a  good  profX)rtion  of  radiant  heat,  thereby  ensuring  a  light  and 
cheerful  ap|K-a  ranee.  From  an  examination  of  the  processes  of 
making  up  these  iire  bars  the  manufacturers  have  tione  their  utmost 
to  re<luce  as  much  as  possible  the  chances  of  failure,  both  electrically 
and  mechanically.  The  tire  bars  are  carefully  supported  in  the 
frame,  and  the  internal  connections  which  are  made  with  tinned 
copper  wire  arc  substantial  and  unlikely  to  be  aifected  bv  heat. 
the  design  of  the  supporting  frame  has  been  entrusted  to  an  artist, 


and  the  results  are  particularly  pleasing ;  the  illustrations  will  help 
to  emphasise  this.  From  the  jwint  of  view  of  appearance  the  fire 
should  be  a  good  seller.  Our  illustrations  show  one,  two  anil  four- 
bar  iires.  and  the  frames  in  each  case  are  executed  in  best  quality 
cast  iron.  In  the  case  of  the  two-bar  lire  a  neat  adaptation  of  the 
tumbler  switch  with  an  extension  lever  projecting  beyond  the  frame 
has  been  introduced.  The  fires  put  in  an  appearance  at  a  time 
when  there  should  be  a  brisk  demand.  Undoubtedly,  there  is  a 
large  market  not  only  at  home  but  overseas.  At  a  later  date  the 
Company  is  introducing  larger  sizes,  fitted  with  six  bars.  The 
"  i^unco  ■"  iires  are  manufactured  at  the  Company's  works  in  Xeal 


Fk;.  :i. — MM.LE  Bar  "Suxco"  Fire. 

Street,  London,  \^■.C.,  and  provision  is  being  made  for  turning 
out  very  large  quantities.  There  are  at  present  difficulties  in  the 
delivery  of  castings  owing  to  the  moulders'  strike,  but  it  is  hoped 
that  tliese  will  soon  be  removed. 

SWANPOOL   GaKDEK     SlBUEB, 

One  of  the  most  interesting  of  the  housing  schemes,  whereby  it  is 
hoijed  to  relieve  the  lack  of  accommodation  which  is  being  felt  in  all 
parts  of  the  country  at  the  present  time,  is  the  S\\anpool  Garden 
Suburb,  near  Lincoln,  some  of  the  houses  in  \\  hich  have  not  only 
recently  been  finished  but  are  now  occupied.  These  houses  are, 
indeed,  probably  the  first  in  any  of  the  Government  housing  schemes 
to  be  inhabited.  In  connection  with  all  these  schemes  a  question 
which  is,  of  course,  of  vital  interest  to  electrical  enginneers  is  what 
arrangements  are  being  made  for  the  provision  of  artificial  lighting 
and  for  the  supply  of  fuel  for  cooking  and  heating  purposes.  We 
are  glad  to  see  that  at  Swanj)0ol,  at  any  rate,  the  right  lines  are  being 
followed  in  this  respect.  The  suburb  itself  is,  of  course,  only  in  its 
infancy  ;  but,  though  it  will  probably  take  from  eight  to  ten  years 
to  complete,  the  work  is  being  carried  out  with  considerable  fore- 
thought, and  the  ultimate  aim  is  to  make  the  suburb  self-contained 
in  everj-  way.  For  instance,  it  will  have  its  own  power  station, 
the  primary-  use  of  w hich  will,  of  course,  be  to  supply  electric  power 
for  lighting,  heating  and  cooking.  We  understand  that  it  is  hoped 
that  all  the  lighting  and  cooking  will  be  done  by  electricity,  and  that 
electric  po«er  will  also  be  employed  for  driving  the  machinery  in 
certain  factories  which  it  is  proposed  to  build  on  the  eastern  side 
of  the  estate.  In  case  it  should  be  thought  that  the  amenities  of  the 
suburb  will  suffer  through  the  establishment  of  these  factories,  it 
may  be  pointed  out  that  they  will  all  be  devoted  to  clean  trades, 
and  will  as  far  as  possible  provide  employment  for  women  wdio  are 
now  out  of  occupation.  Waste  steam  from  the  [jowcr  station  will  be 
used  for  heating  the  cottages,  which  will  thus  be  served  on  the  central 
heating  plan,  and  until  this  scheme  is  ready  temporary  heating 
plant  has  been  installed. 

In  considering  the  question  of  the  supply  of  electricity  for  heating 
and  cooking  at  Swanpool,  it  has  been  estimated  that  to  use  electri- 
city for  this  purpose  and  for  lighting,  together  with  a  central  hot  water 
supply,  and  the  provision  of  steam  for  heating,  will  cost  the  tenants 
of  the  Swanpool  cottages  less  tlian  half  what  they  would  have  to  pay 
if  they  had  to  purchase  coal  and  gas  in  the  usual  way  :  and,  in  any 
event,  the  total  consumption  of  fuel  for  the  whole  estate  will  be  much 
reduced  by  this  centralisation.  Every  effort  is  being  made  to  ren- 
der the  houses  on  the  estate  both  artLstic  and  habitable  and  each 
will  have  a  pleasing  view  and  will  not  look  directly  at  a  neighbour, 
cither  front  or  back.  They  will  contain  a  parlour,  living  room, 
three  bedrooms  as  well  as  a  sculleiy  and  the  usual  domestic  offices. 

We  hope  that  as  Swanpool  is  among  the  iirst  of  the  housing 
.schemes,  so  it  will  also  serve  as  an  example  to  others.  The  work 
seems  to  have  been  done  on  the  right  lines,  and  every  advantage  is 
being  taken  of  modern  equipment  and  improvements.  In  this 
respect  great  credit  is  due  to  the  architects.  Messrs.  Thompson, 
Hennell  &  .lamei.  under  whose  personal  dire;'tion  the  work  is  being 
carried  out. 
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Illuminating  Engineering  Society. 

The  opening  meeting  of  the  Illuminating  Engineering  Society 
for  the  present  session  was  held  at  the  house  of  the  Royal  Society 
■of  Arts  on  Tuesday,  November  2.')th.  the  president  (Mr.  A.  .P.  Trotter) 
presiding.  In  accordance  with  the  practice  of  the  Society  this 
meeting  was  devoted  to  a  short  address  by  the  president,  to  the 
presentation  of  reports  of  progress  and  to  various  exhibits  illus- 
trating recent  developments  in  lighting. 

Lambekt  and  Photometry. 
In  a  brief  address  on  the  above  subject,  Mr.  A.  P.  Trotter  gave 
an  account  of  some  of  Lambert's  early  work  on  photometry,  illus- 
trating his  remarks  by  quotations  from  the  latter's  "  Photometria," 
published  in  1760.  Considering  tl  e  early  period  at  which  this  work 
was  produced,  it  showed  a  good  grasp  of  photometric  principles, 
a  number  of  "primary  notions'"  being  stated,  and  various  laws, 
such  as  the  inverse  sc{uare  law  and  the  well-known  "  cosine  law," 
associated  with  his  name.  It  is  rather  curious  that,  although 
Lambert  understood  these  ideas  so  clearly,  he  says  little  on  the 
C[uestion  of  measuring  apparatus,  though  he  seems  to  have  expressed 
the  desire  that  a  photometer  should  be  "'  excogitated."  It  is  not 
quite  certain  whether  Lambert  did  or  did  not  actually  invent  an 
apparatus  for  measuring  light.  51r.  Trotter  is  inclined  to  think  not, 
and  suggests  that  Bouguer  was  the  first  man  to  produce  a  photo- 
metric instrument  ;  his  device,  indeed,  is  substantially  similar  to 
that  used  by  the  Metropolitan  Gas  'Referees  to-day. 
Recent  .Progress  in  Illumination. 
Following  the  president's  address  Mr.  Leon  Gaster  presented 
a  few  notes  on  events  durmg  the  vacation,  alluding  particularly  to 
the  various  committees  formed  by  the  Society  to  study  such  matters 
as  eye  strain  in  cinemas,  railway  lighting  and  progress  in  lamps  and 
lighting  appliances.  The  hope  was  expressed  that  in  the  near  future 
definite  requirements  for  adequate  lighting  will  be  introduced  into 
the  Factory  Acts  in  this  country,  seeing  that  in  five  of  the  United 
States'  legislative  codes  now  exist.  The  moment  seemed  opportune 
for  common  action  by  the  chief  European  countries  on  this  matter. 
\o  difficidties  seem  to  have  been  experienced  in  carrying  out  the 
codes  in  the  Unitetl  States,  but  special  educational  measures  for  the 
benefit  of  inspectors  and  others  have  been  found  desirable.  The 
Illuminating  Engineering  Society  recently  formed  in  Japan  appears 
to  be  maldng  good  progress.  Mr.  Gaster  also  referred  to  the  resump- 
of  work  by  the  Xational  Illumination  Committee,  and  in  conclusion 
expressed  the  hope  tliat  students  w  ould  make  use  of  the  new  arrange- 
ments ])rovided  to  enable  them  to  join  the  society. 

Following  Mr.  Gaster's  report,  Lieut. -Col.  F.  A.  Cortez-Leich, 
chief  electrical  engineer  of  the  London  &  North-Western  Railway, 
gave  a  brief  account  of  the  work  of  the  .loint  Committee  on  Raihiax' 
Lighting,  under  his  chairmanship.  It  was  hoped  that  the  Com- 
mittee would  receive  the  co-operation  of  the  leading  railways  in 
carrying  out  tests  of  illumination  and  establishing  some  general 
principles  of  railway  lighting. 
TriE  Position  of  the  Metal  Fila.ment  Lamp  and  Fittings 

Industry. 
A  rejiort  on  the  above  subject,  prepared  by  the  Committee  on 
Progress  in  Lamps  and  Lighting  Appliances,  was  presented  by  Mr. 
J.  W.  Elliott.  The  report  explained  the  nature  of  the  difficulties 
which  had  hampered  the  production  of  lamps  and  fittings.  There 
are  now  adequate  supplies  of  tungsten  wire  i'or  filament,  and  plants 
for  making  argon  gas  (used  in  the  bulbs  of  some  gas-filled  lamps) 
are  also  available.  One  great  difficulty  has  been  the  production 
of  English-made  bulbs  in  adequate  quantities,  and  it  is  hoped  that 
further  information  on  this  point  will  be  ])resented  by  the  Com- 
mittee later.  A  feature  during'  the  last  12  months  has  been  the 
introduction  of  smaller  sizes  of  gas-filled  lamps.  Here,  again,  a 
deficiency  in  fittings  for  use  with  such  lamps  has  been  a  difficulty. 
It  is  hoped,  however,  that  these  various  troubles  will  be  overcome 
in  the  near  future.  A  set  of  curves  illustrating  the  demands  for 
lamps  of  various  candle-powers  during  the  war  period  was  submitted 
by  Mr.  Elliott.  These  illustrated  in  a  striking  manner  the  rajiid 
development  in  the  use  of  lamps  of  the  gas-filled  type.  Finally. 
Mr.  Elliott  exhibited  a  type  of  gas-filled  lamp  having  an  opal  glass 
bulb  which  yielded  a  very  evenly  diffused  light,  and  compared 
favourably  with  the  high  intrinsic  brilliancy  of  the  naked  filament. 
The  Sieringiam  '•Daylight"  Lamp. 
Dr.  L.  C.  Martin,  of  the  technical  optics  department  of  the 
Imperial  College  of  Science,  then  exhibited  a  form  of  lamj)  for 
correDting  the  colour  of  light  from  artificial  sources  so  as  to  secure 
a  close  resemblance  to  daylight.  The  device  is  due  primarily  to 
Mr.  G.  Sheringhani,  the  well-known  artist,  and  is  essentially  of 
"  indirect "  type.  The  lower  lialf  of  the  lamp  utilised  (for  example, 
a  gas-filled  incandescent  lamp)  is  covered  Ijy  an  ojiaque  shield,  and 
the  light  is  reflected  on  to  a  dome-shaped  surface  above  the  lamp, 


which  is  covered  with  a  chessboard  pattern  in  various  colours. 
Spectro-photometric  tests  have  shown  that  by  the  judicious  selection 
of  these  coloured  jmtchea  (mainly  green  and  blue)  a  reflected  light 
which  closeh'  resenililes  tiaylight  is  obtained.  Dr.  Martin  showed 
the  effect  of  two  such  sources  on  a  number  of  coloured  silks  and 
ribbons,  and  suggested  that  the  device  would  be  useful  for  many 
varieties  of  work  in  which  accurate  colour-matching  is  essential. 

An  Exhibit  of  "  Pointolite  "  Lamps. 
Mr.  P.  Freedman,  of  the  Ediswan  laboratorj-,  gave  an  account 
the  "  jjuintolite  "  type  since  the  lamp  was  first  shown  before  the 
Society  in  191.5.  New  features  include  improved  methods  of  manu- 
facturing the  ionisers,  by  the  aid  of  which  the  arc  is  struck  between 
tungsten  electrodes  and  an  improved  method  of  attaching  large 
tungsten  globules  to  .stalks  of  moderate  size,  which  has  enabled 
lamps  of  much  higher  candle-power  to  l)e  made.  Lamps  of  .500  c.p. 
and  1.(11 10  c.p.  were  shown  at  the  meeting,  and  in  the  later  stages 
of  the  discussion  a  larger  lamp  of  4,000  c.p.,  which  has  just  been 
completed  at  the  works,  arrived.  Such  lamps  work  at  about  0-42 
«  atts  per  candle-power,  and  have  a  life  of  about  250  hours.  It  is 
hoped,  however,  by  various  devices  to  increase  the  life  considerably. 
Among  the  measures  adopted  for  this  purpose  is  a  small  gla.ss  cup 
mountetl  at  the  pip  of  the  lamp  (burned  pip  upwards),  which  creates 
a  closed  cycle  of  convection  currents,  and  prevents  the  deposition 
of  tungsten  on  the  sides  of  the  bulb.  Special  forms  of  lamps 
suitable  for  pyrometric  work,  &c.,  were  also  shown,  and  it  was 
stated  that,  when  equipped  with  a  c^uartz  glass  bulb,  it  also  serves 
as  a  useful  source  of  ultra-violet  light. 

A  New  Form  of  Illumin.-vtion  Photometer. 
Mr.  H.\Y"DN  T.  Harrison  e-\hibited  a  new  form  of  illumination 
photometer  which  has  several  interesting  features.  A  feature  of 
this  is  that  the  observer  sees  an  illummated  scale  within  the  instru- 
ment, and  does  not  have  to  read  figures  on  its  exterior  (often  incon- 
venient in  view  of  the  low  illuminations  prevailing).  In  one  fonn 
shown  this  scale  of  graded  brightness  is  seen  reflected  in  a  movable 
mirror,  \vhieli  has  a  small  aperture  scratched  on  it,  in  jxjinter  form. 
The  ol).server  looks  through  this  aperture  at  the  illuminated  surface 
to  be  studied,  and  balances  its  brightness  by  tilting  the  mirror 
against  some  part  of  the  illuminated  scale.  This  method  renders 
it  possible  to  secure  a  very  fine  line  of  division  between  the  photo- 
metric  surfaces,  rendering  the  balance  ver^'  sensitive. 


New  Electric  Clock   at   Waterloo 
Station. 

Fi>r  MiiiK-  K-ason  or  anotlu-r,  the  suburban  traftic  du  the  London  & 
Suuth-\Vcs.orn  Railway  has  not  lately  been  distinguished  for  its  pvmc- 
tuality.  Doubtless,  as  .some  set  off  to  this,  the  authorities  have  pro- 
vided a  new  electric  clock,  so  that,  at  any  rate,  passengers  may  see  how 
late  they  are,  and  decid"  as  quickly  as  pc-ssiblo  whether  it  is  a  case  for 
tub'  iir  taxi.     As  our  illustration  shows,  the  clock   i<  hunsr  from  the 
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girder*  in  the  c.-utiv  of  the  station,  its  weight  being  about  2  tons.  It 
consist -1  of  four  dials,  each  of  ti  ft.  diameter,  and.  to  th«  astonishment  of 
luauy.  the  space  between  these  dials  is  vacant.  The  '"works."  iiideod, 
ciiusist  of  "Synchronome  "'  electrical  impulse  dial  mo\-vments.  which  are 
titt^'d  bMiind  the  centres  of  each  dial  in  a  small  mevall  box  only  5 in. 
scjuaro.  There  are  already  more  than  UIO  clocks  in  W'al^erloo  Station 
oi)erat;'d  on  this  system  fi-om  one  iuast;*r  clock,  so  that  there  is  plenty 
of  good  ex.\u>|il.'  even  if  it  is  not  always  f<illo\ved. 
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Progress  in  Illiiniination. 

The  interesting  data  submitted  at  the  first  meeting  of  the 
Illuminating  Engiueering  Society  for  the  present  session, 
held  on  November  25th,  may  be  taken  as  affording  a  guide 
to  the  present  position  in  matters  of  illumination.  Similarlv 
the  report  on  progress  presented  at  the  recent  Convention 
of  the  American  Illuminating  Engineering  Society  enables 
lis  to  judge  fairly  well  the  trend  of  development  in 
this  country  and  in  the  United  States.  The  war  period 
has  naturally  been  unfavourable  to  new  developments  in 
lamps  and  fixtures.  Manufacturers  in  both  countries  have 
been  chiefly  occupied  in  meeting  demands  for  standard 
articles  and  have  had  little  leisure  to  experiment,  except 
for  special  war  purposes.  In  this  country  a  further  check 
on  development  was  imposed  by  the  lighting  restrictions, 
fiist  as  a  measure  of  protection  against  hostile  aircraft,  and 
subsequently  in  the  interests  of  economy.  America 
suffered  less  in  this  respect,  although  even  there  the  coal 
shortage  led  to  the  establishment  of  "  lightless  nights." 

During  the  war  the  Illuminating  Engineering  Societv 
was  occupied  with  special  war  researches,  and  vet  contrived 
to  keep  its  ordinary  machinery  intact  and  foster  the  main 
principles  of  illumination.  With  the  removal  of  lighting 
restrictions  the  need  for  the  study  of  illumination  is  cer- 
tainly greater  than  ever,  and  we  are  glad  to  see  that  the 
Illuminating  Engineering  Society  has  lost  no  time  in  at- 
tacking several  problems  that  call  for  solution.  A  char- 
acteristic feature  of  the  Society's  methods  is  the  carrying 
on  of  work  through  the  medium  of  joint  committees.  Thus 
the  assistance  of  physiologists,  oculists  and  others  has  been 
enlisted  in  dealing  with  conditions  in  cinema  theatres,  and 
railway  engineers  are  co-operating  on  a  committee  to  deal 
with  railway  lighting.  This  procedure  is  well  devised  to 
secure  efficient  and  permanent  results,  and  has  the  addi- 
tional advantage  of  bringing  new  circles  of  experts  in  touch 
with  work  on  illumination.  Meantime  the  report  of  the 
Society's  Committee  on  Progress  in  Lamps  and  Lighting 
Appliances  emphasises  the  difficulties  under  which  makers 
of  lamps  and  lighting  appliances  have  been  working  during 
the  war.  These  difficulties,  in  a  less  severe  form,  still  exist. 
Judging  from  the  appearances  of  shop  windows  at  the 
present  time,  one  would  assume  that  the  progress  in  the 
supply  of  lamps  has  temporarily  outstripped  the  supply  of 
efficient  reflectors,  shade.":,  &c.  The  neglect  to  shade  these 
bright  gas-filled  lamp^.  which  is  such  a  regrettable  feature 
of  much  of  the  pre.'^ciit  lighting,  is,  as  we  have  alreadv  pointed 
out,  doubtless  often  due  to  pure  ignorance  oi'  lack  of  thought; 
but  in  some  cases  it  does  admittedly  ari.se  from  difficulty 
in  .securing  proper  shading  appliances.  We  welcome  the 
assurance  of  manufacturers  that  they  are  doing  their  best 
to  make  good  these  deficiencies  and  that  it  will  not  be  long 
before  they  are  met. 

So  far  as  radical  depaituic-;  in  illuiiiinants  are  concerned 
it  would  .seem  that  the  world  has  not  produced  anv  verv 
striking  developments  during  the  past  five  years — at  anv 
rate  nothing  so  marked  as  the  introduction  of  the  gas-filled 
lamp.  In  the  immediate  future  we  may  anticipate  ex- 
tensions rather  than  radical  developinents.  (Jas-filled 
lamps  of  lower  candle-power  and  consumption  will  become 
usual,  and  it  is  po.ssible  that,  at  the  other  end  of  the  scale, 


we  shall  see  lamps  of  exceptionally  high  candle-power  for 
outside  work.  There  should  also  be  openings  for  special 
forms  of  lamps  and  fittings.  The  higher  candle-power 
tungsten  arc  ("  Pointolite  ")  lamps  exhibited  before  the 
Illuminating  Engineering  Society  may  be  mentioned  as  an 
interesting  instance  of  such  specialities.  This  tvpe  of 
lamp,  indeed,  affords  one  of  the  few  instances  of  genuine 
novelties  introduced  during  the  war.  An  arc  maintained 
between  tungsten  electrodes  in  a  hermetically-sealed  glass 
vessel  has  promising  possibilities  for  projection  work. 
The  100  c.p.  tvpe,  introduced  in  1915,  has  found  special 
applications  during  the  war  and  the  4,000  c.p.  type  now 
announced  may  prove  to  have  useful  possibilities  for 
cinema  work.  Another  interesting  noveltv  exhibited  was 
the  Sheringham  "  daylight  "  lamp,  based  on  the  reflection 
of  light  from  a  specially  designed  colour  screen.  Other 
forms  of  lamps,  using  special  transmission  screens,  have 
been  devised  for  colour-matching  purposes  in  the  past,  but 
the  attempt  to  use  indirect  methods  is  an  interesting  de- 
parture. It  is  somewhat  surprising  that  hitherto  com- 
paratively little  practical  use  has  been  made  of  these 
methods  of  producing  "  artificial  daylight."' 

Generally  speaking,  we  think  it  is  true  to  say  that  pro- 
gress in  the  art  of  applying  light  in  the  service  of  mankind 
has  hardly  kept  pace  with  the  advance  in  its  production. 
We  recognise  that  very  great  progress  has  been  made  during 
the  past  ten  years,  largely  through  the  efforts  of  the  Illu- 
minating Engineering  Society.  But  there  is  still  much 
leeway  to  be  made  up.  It  has  recently  been  estimated 
that  the  average  American  family  spends  to-daA'  about  the 
same  amount  on  light  as  a  hundred  years  ago,  namely, 
about  |24  a  year,  but  for  this  sum  they  receive  twenty  times 
as  much  light.  We  imagine  that  a  somewhat  similar 
conclusion  might  be  drawn  in  this  country.  Could  it  be 
truly  said  any  correspondingly  marked  advance  has  been 
made  in  methods  of  using  the  greater  amount  of  light 
available  ?  The  most  hopeful  method  of  educating  the 
public  to  the  proper  use  of  light  appears  to  be  through  the 
agency  of  authorities  and  bodies  concerned  with  particular 
applications.  The  work  of  the  Departmental  Committee 
on  Lighting  in  Factories  and  W'orkshops  has  doubtless  had 
a  considerable  influence  on  industrial  lighting  ;  when,  as 
we  hope  shortly,  this  work  is  consummated  by  the  intro- 
duction of  definite  requirements  of  good  lighting  into  the 
Factory  Acts  the  influence  will,  of  course,  become  more 
potent  still,  and  will  probably  be  followed  by  concerted 
action  by  the  other  chief  countries  in  Europe.  Similarly 
we  hope  that  public  authorities  will  respond  to  the  sugges- 
tion that  the  time  has  come  when  street  lighting  should  be 
conducted  on  a  more  scientific  and  uniform  basis.  The 
growing  recognition  of  the  intimate  relation  between 
adequate  illumination  and  health,  safety  and  efficiency 
ought  soon  to  ]i\\(\  to  consideral)]''  ad\-anci's  in  these 
respects. 

Reviews. 


Principles  of  Radiotelegraphy.    By  C.  M.  Jansky,  B.s.    (London  : 

Hill  I'lihlisliiiif;  Cnrniuny.)      Tp.  ix.X242.     8s.  Ofl.  IK-I. 

It  is  a  curious  feature  of  the  many  text-books  on  wireless 
telegraphy  published  during  the  last  iax  years  that  with  the 
e.xpositiiin  of  tlie  principles  and  practice  of  wireless — a  new 
suliject  (idling  for  the  writing  of  new  books — is  generally 
incliulcd  much  ot  the  ordinary  elementary  theory  of  electricity, 
over-lengthy  in  a  book  nominally  devoted  to  the  special  branch, 
but  not  thorough  or  good  enough  to  replace  the  existing  text- 
books (.n  elementary  electricity  wlicrcin  the  .same  matter  is 
already  better  set  forth. 

The  present  volume,  hailing  from  an  American  tiniversity, 
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is  no  exception.  The  author,  indeed,  seems  to  perceive  a 
certain  pos^^ible  incongruity  between  the  title  on  the  cover  and 
the  matter  within  ;  for  he  explains  in  the  preface  that  "  since 
radioteletfraphv  is  an  electromagnetic  phenomenon,  and 
electric  and  magnetic  apparatus  is  employed  in  the  generation 
and  detection  of  electromagnetic  waves,  a  goodly  portion  of 
this  book  is  devoted  to  a  discussion  of  electromagnetic  theory 
and  apparatus,  for  without  an  iinderstanding  of  these  the 
student  cannot  understand  the  principles  of  the  operation  of 
radiotelegraphic  apparatus."  In  fact,  nearly  half  the  book 
is  devoted  to  sach  general  teaching. 

Some  elementary  characteristically  wireless  tojiics,  such  as 
the  mode  of  rectification  by  a  crystal  detector  or  thermionic 
tube — the  first  lesson  tor  the  student,  one  would  think,  when 
he  turns  to  recejstion — are  almost  neglected  ;  and  what  is 
given  alx)ut  the  detector  is  wrong.  It  is  a  serious  error,  fatal 
to  an  understanding  of  receiver  problems,  to  believe  of  the 
crystal  detector  simply  that  it  acts  as  a  non -return  valve 
""  changing  the  oscillating  current  to  a  uni-direcbional  inter- 
mittent current  "  ;  and  of  the  thermionic  tube  that  there  is 
rectification  because  the  anode  current  "  cannot  go  below  0." 
An  explanation,  too,  of  how  a  buzzer  is  made  to  excite  an 
oscillatory  circuit  seems  wanted,  particularly  as  in  the  earlier 
parts  of  the  book  it  is  implied  that  a  spark  gap  in  an  oscillatory 
circuit  is  the  one  method  of  producing  a  condenser  discharge. 
Two  buzzer  circuits  are  illustrated,  but  neither  is  explained  ; 
and  w  e  can  see  no  reason  why  one  of  them  should  work.  These 
are  examples  of  points  which  one  would  like  to  find  more 
adequately  treated  in  a  book  on  wireless,  even  at  the  expense 
of  cutting  out  some  of  the  matter  familiar  in  electrical  text- 
books before  ever  books  on  wireless  telegraphy  were  thought  of. 

It  is  not  brought  out  in  the  text  that  the  whole  of  the  treat- 
ment of  alternating  currents  refers  only  to  the  steady  state, 
and  can  not  therefore  be  applied  the  transient  phenomena  in 
wireless.  In  one  place,  where  the  application  of  an  alternating 
E.M.F.  across  a  condenser  and  inductance  in  parallel  is  dealt 
with,  the  thoughtful  student  will  wonder  how,  it  ""  the  current 
in  the  supply  wires  is  zero,"  the  energy  growing  in  the  resonant 
circuit  ever  gets  there. 

The  author  expressly  restricts  the  use  of  mathematics — but 
only  the  teacher  or  student  of  genius  can  afiord  to  dispense 
with  the  aids  of  mathematics — and  one  can  imagine  the  "  reader 
unable  to  follow  the  mathematical  demonstrations  "  even  that 
are  given,  duly  awed  by  the  occasional  statement  that  "  by 
higher  mathematics  it  can  be  shown  .  .  .''  In  the  absence 
of  this  higher  mathematics,  however,  a  good  feature  is  the 
frequent  inclusion  of  simple  numerical  examples  worked  out 
from  the  formulse  quoted. 

After  Chapter  VI.  on  "'  Elementary  Alternating  Currents," 
there  is  a  short  one  on  "Oscillatory  Circuits."  Chapter  VIII., 
entitled  ""  Radio  Circuits,"  is  introduced  by  some  definitions 
of  terms  which  seem  a  little  arbitrary  and  unui5ual.  "  A 
radio  circuit  may  be  defined  as  an  oscillatory  circuit  capable 
of  producing  electromagnetic  uaves.  These  circuits  are  quite 
numerous,  but  in  general  they  may  be  classed  under  two  heads 
(a)  simple,  (b)  coupled.  Simple  radio  circuits  are  of  two  types, 
series  and  parallel."  In  the  chapter  on  triodes,  nothing  seems 
to  be  gained  by  ordaining  that  the  filament  circuit  "  is  called 
the  A  circuit,"  the  plate  the  B  circuit,  and  the  grid  the  C 
circuit.  These  circuits  are  referred  to  by  these  letters  there- 
after, but  the  reader  has  alwa^'s  to  translate  back  to  filament, 
plate  and  grid.  Names  should  never  be  multiplied  unneces- 
sarily in  this  day  of  overtaxed  memories.  Gausses,  maxwells 
and  gilberts  are  used  with  the  unnecessary  result,  as  it  seems 
to  us,  of  multiplying  terms  whose  signification  one  can  never 
remember.  And  the  abampere,  abohm,  &c. ;  are  they  currency 
in  the  U.S.A.,  or  mtroduced  by  the  author  ?  An  abampere  is 
one  "  absolute  electromagnetic  unit "  of  current  (wherein 
absolute  seems  to  signify  C.G.S.). 

In  the  later  portions  of  the  book,  two  chapters  entitled 
"  Practical  Transmitting  Appliances  and  Methods  "  and 
"  Practical  Receiving  Appliances  and  Methods,"  provide  a 
good  but  very  sketchy  survey  of  some  modern  methods.  The 
Alexanderson    and    Goldschmidt   alternators   are    brieflv   de- 


scribed, the  principle  of  the  latter  being  clearly  explained.  A 
good  deal  of  attention,  proportionately,  is  paid  to  the  PouLsen 
arc  :  but  we  are  not  told  the  function  of  the  hydrogen  and  the 
magnetic  field  except  that  the  latter  "  keeps  the  arc  steady." 
Neither  the  Marconi  spark  continuous  wave  system,  nor  the 
Telefunken  frequency -changing  system,  is  mentioned.  Some 
space  is  given  to  Tikker,  tone-wheel  and  heterodyne  reception  ; 
but  the  first  is  unsatisfactorily  treated  as  a  simple  interrupter, 
which  it  cannot  be  in  the  absence  of  a  separate  rectifier  ;  and 
although  a  rectifier  is  shown  in  the  heterodyne  diagram,  its 
function,  as  so  often,  is  not  noticed. 

The  final  chapter,  on  "  Vacuum  Tubes  and  their  Use  in 
Radiotelegraphy,"  is  satisfactory  as  far  as  it  goes.  The  quan- 
titative theory  is  not  touched  upon  ;  and  practical  information 
is  of  the  scantiest  ;  for  example,  there  seems  to  be  no  indica- 
tion of  the  values  of  anode  potential  used  in  receiving  triodes. 
The  diagram  illustrating  anode  rectification  does  not  agree 
with  the  te.xt,  which  itself  is  mistaken  as  already  pointed  out. 
On  the  other  hand,  the  more  important  case  of  rectification 
with. a  partially  insulated  grid  is  correctly  and  clearly  ex- 
plained. Wireless  telephony  is  barely  mentioned.  "  It  used 
for  telephony,  the  high-frequency  waves  are  modidated  by 
some  suitable  means,"  imdescribed. 

There  are  several  misprints,  but  the  book  is  attractively 
printed  and  the  diagrams  are  very  clear.  It  is  the  first  we 
remember  to  have  seen  in  which  no  mention  of  the  magnetic 
detector  is  made.  L.  B.  Turner. 

In  the  Side  Shows.        Bv  Capt.  Wedgwood  Bexx,  D.S.U..  D.F.C, 
M.P]     (Li>nili)n  ;  Hndd'ci-  &   Stuughtor.)  Pp.   .\ii.-|-310.     Price 

12:..  net. 

The  sub-title  of  this  book  is  "  Observations  by  a  Flier  on 
Five  Fronts."  But  it  is  really  a  good  deal  more  than  this, 
as  a  short  summary  of  the  contents  will  show.  In  October, 
1914,  Capt.  Benn  joined  the  Middlesex  Yeomanry,  with 
whom,  after  the  usual  straining  at  the  leash,  and  false  starts, 
he  proceeded  first  to  Egypt  and  then  to  Suvla  Bay,  where 
he  remained  until  sickness  caused  his  transfer  to  Malta, 
with  a  vovage  to  England  as  a  convalescent  imminently 
foreshadowed.  Capt.  Benn  managed,  however,  to  arrange, 
or  should  we  say  to  "  wangle,"  his  transfer  to  the  Royal  Naval 
Air  Service  as  an  observer.  In  this  service  which,  in  1916, 
was  nobody's  child,  he  was  engaged  in  reconnaissance  work 
over  the  country  from  Aleppo  to  Beersheba,  on  anti-submarine 
work  in  co-operation  with  the  French  Fleet  in  the  Eastern 
Mediterranean  and  in  operations  in  the  Red  Sea  against  the 
Turkish  forces  near  Aden.  His  next  service  was  reconnaissance 
work  from  Port  Said  over  the  SjTian  and  Arabian  coasts, 
combined  with  an  air  campaign  against  the  Bagdad  Railway, 
and  an  interlude  with  the  French  naval  troops  off  the  island 
of  Castelorzio.  Capt.  Benn  subsequently  commanded  a 
mixed  force  of  French  and  English,  aot  to  mention  the  mighty 
Stickell,  on  the  island  itself,  and  his  account  of  his  welding  of 
his  somewhat  incongruous  following  into  a  homogeneous  whole 
is  one  of  the  not  least  interesting  parts  of  the  book,  whether 
considered  as  a  character  study  or  as  mere  narrative.  These 
episodes  were  followed  by  a  return  to  England  where  the 
author  obtained  his  "  wings."  and  by  further  active  service 
on  the  Adriatic  barrage  and  on  the  Piave  front. 

It  would  perhaps  be  thought  that  all  these  activities  with 
the  hard  work,  the  dangers  and  the  many  hairbreadth  escapes 
that  they  involved,  would  have  been  enough  for  one  man. 
But  Cajit.  Benn.  while  jierforming  his  duties  as  an  airman. 
never  forgot  the  fact  that  as  a  Member  of  Parliament  he 
owed  the  duty  to  himself,  and  to  the  nation,  of  keeping  himself 
informed  of  the  political  developments  both  in  outlying  parts 
of  the  Empire  and  in  foreign  countries.  One  of  his  leave 
periods  was  occupied  in  a  study  of  jiroblems  of  administration 
in  Egvpt  and  the  Sudan.  On  his  many  journeys  in  Italy  and 
elsewhere  he  took  the  opportunity  of  gaining  impressions 
of  the  feelings  towards  England,  and  he  has  much  that  is 
pertinent  to  say  of  the  organisation  of  our  military  force* 
as  view'ed  from  within.  His  ex]>eriences  therefore  in  his  years 
of  active  service  as  a  Member  of  Parliament  must  have  been 
as  invaluable  as  thev  were  to  him  as  a  man.     His  remarks 
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on  the  army  system  are  pregnant  with  the  seeds  of  reform 
which  all  of  us  who  have  suffered  similarly  hope  will  soon 
come  to  fruition,  while  what  he  says  about  the  relation  of 
science  to  art  in  the  study  of  aeronautics  is  worthy  of  the 
closest  attention. 

It  would  be  ])ossible  to  write  much  more  about  this  fascin- 
ating: book,  but  the  space  at  our  disposal  is  limited.  It  only 
remains  to  sav  that  we  have  read  many  war  books,  but  none 
have  held  us  as  this  one  did.  We  did  not,  indeed,  read  it  at 
a  sitting  (that  would  have  meant  skipping),  but  it  remained 
■■  in  cut,"  so  to  speak,  until  we  had  perused  the  last  page. 
There  is,  we  think,  only  one  thing  which  Capt.  Benn  omits  to 
tell  us.  and  that  is  his  oi)inion  as  to  the  true  value  of  "  side 
shows  "'  and  whether  that  value  was  overrated  or  underrated 
by  jieople  at  home. 


How  the  Progress  Depart- 
ment Assists. 

v.— The  Shop  \V  orkers. 

By  M'.  J.  HISCOX. 

It  is,  unfurtimately,  true  that  new  innovations  are  viewed 
with  suspicion  and  distrust  by  the  vast  majority  of  the  shop 
workers,  and  this  particularly  applies  to  the  introduction  of 
new  methods  of  organisation.  The  shop  worker  sees  here  an 
attempt  on  the  pait  of  the  management  to  economise  at  his 
expense,  and  he  displays  active  hostility  as  a  consequence. 
It  may  be  said  at  once  that  his  distrust  has  not  always  been 
without  cause,  for,  in  many  shops  in  the  past,  systems  and 
methods  have  been  rushed  through,  and  no  secret  made  of  the 
fact  that  the>  were  for  the  purpose  of  putting  the  worker  into 
his  proper  place. 

Such,  however,  is  not  the  case  to-day  so  far  as  reputable 
firms  are  concerned,  for  the  introduction  of  scientific  manage- 
ment into  the  factory  is  as  much  to  the  advantage  of  the 
worker  as  to  the  advantage  of  the  management.  Many  labour 
leaders  will  say  otherwise,  but  practical  experience  in  many 
factories  mider  varied  condijticns  has  convinced  the  writer 
(who  is  a  worke,)  that  scientific  management  creates  a  better 
feeling  in  the  factory  (the  result  of  more  satisfactory  conditions) 
and  that  the  shop  worker  directly  benefits. 

One  of  the  re.sults  of  scientific  management  is  the  establ'sh- 
ment  of  the  Progress  Department,  and  as  in  many  factories 
this  department  comes  into  direct  touch  with  the  shop  workers, 
its  efficiency  is  a  matter  of  some  impoit  to  them.  It  is  a 
d€partment  which  is  watched  by  them  with  .some  inteiest,  and, 
although  in  some  fiuarters  adverse  criticism  is  levelled  at 
the  eflorts  ol  the  depaitment,  it  cannot  be  gainsaid  that  ix  he.n 
a  tremendous  inttuence,  and  its  apparent  failure  at  times  to 
accomplish  all  that  is  demanded  of  it  is  not  proof  of  its 
antagonism  to  the  worker,  but  rather  the  reverse. 

The  Progress  Department  is  born  in  confusion,  and  bred  in 
■suspicion  and  distrust.  It  is  created  for  the  purpose  of  bring- 
ing order  out  of  chaos,  and  under  such  circumstances  its 
reK]X)nsibilitics  are  ureat.  No  one  who  has  not  worked  in  a 
progress  department  can  understand  or  appreciate  the  diffi- 
culties with  which  it  has  to  contend,  not  the  least  of  which  is 
the  prejudice  of  the  .shop  workers. 

In  spite  of  his  professe<l  talk  of  brotherliood,  the  averag-' 
n:echanic  despises  the  clerk — as  a  clerk.  He  considers  that 
he  has  no  place  in  the  factory,  except  perhaps  in  the  pay  office, 
and  he  resents  anything  by  way  of  instruction  emanating  from 
a  mere  clerk.  It  is  this  attitude  on  the  i)art  of  the  operator 
which  too  often  has  an  adverse  effect  upon  the  efficiency  of 
an  administrative  department,  for  he  is  hyi)ercritical,  and 
magnifies  out  of  all  i)roport'.on  every  I'.ttle  move  which  does 
not  secure  his  favour. 
.  The  Progress  Department,  controlljig  the  acti^l  shop 
organisation,  has  the  power  to  greatly  a.ssist  the  operator,  and 
the  fact  that  under  its  direction  oiders  are  is.sued  to  the  shops 
in  a  sv.stematic  manner  (instead  of  the  haphazard  methods 


pre^douslv  employed)  is  one  way  in  which  the  operator  benefits. 
In  this  way  the  operator  knows  exactly  what  he  has  to  do, 
when  the  work  in  connection  with  the  same  will  bi'  comjileted, 
and  what  his  ne.xt  job  will  be.  He  is  thus  able  to  look  ahead, 
comjDute  with  some  degree  of  accuracy  what  his  week's  earn- 
ings will  be.  and  know  in  advance  the  demands  that  are  likely 
to  be  made  upon  him. 

The  operator  is  reassured  by  the  knowledge  that  an  adequate 
supply  of  material  is  always  available,  and  that  this  will  be 
brought  to  him  instead  of  it  being  necessary  to  fetch  it  himself. 
It  may  be  said  that  in  the  old  days  his  piece-work  price  was 
high  enough  to  cover  any  reasonable  waiting  time  :  but  in  a 
great  many  instances  that  reasonable  time  was  considerably 
increased,  and  in  the  long  run  the  ojaerator  siiffered. 

But  it  is,  perhaps,  in  the  fitting  and  erecting  shops  that  the 
shop  workers  appreciate  the  activities  of  the  progress  man, 
for  without  hini  many  of  the  workers  would  be  hard  put  to  to 
obtain  a  full  week's  w'ork.  That  this  is  recognised  by  the 
fitters  may  be  gauged  by  the  fact  that  in  many  shops  it  was 
the  custom  for  the  fitters  to  give  a  monetary  reward  to  the 
progress  man  in  the  department  whenever  a  ""  big  draw  " 
materialised.  This  was,  perhaps,  a  reprehensible  practice  ; 
but  it  did  at  any  rate  show  that  the  fitter  recognised  who  was 
primarily  responsible  for  the  ""  big  draw." 

There  is  plenty  of  evidence  to  show  that  the  assistance  by 
a  progress  man  or  chaser  in  a  certain  dejjartment  is  very 
material  ;  but  this  really  cannot  be  compared  with  the  assis 
tance  rendered  by  the  Progress  Department  as  a  whole — that 
is,  by  organisation.  The  department  chaser  can  (and  does) 
hustle  through  a  belated  part,  and  gladdens  the  heart  of  the 
fitter  by  presenting  it  to  him  just  in  time  to  allow  him  to  com- 
plete his  operation  and  thus  ensure  payment  this  week  ;  but 
the  chaser  would  have  an  impossible  task  were  the  whole  of 
the  details  comprising  that  unit  dealt  with  in  the  same  way. 
There  is  more  joy  in  the  heart  of  the  fitter  over  the  arrival  of 
one  belated  piece  than  over  the  ninety  and  nine  pieces  which 
came  through  to  time,  and  which  as  a  consequence  caused  no 
anxiety. 

The  organisation  of  the  Progress  Department,  which  arranges 
for  the  parts  to  come  through  to  the  fitting  shop  in  sufficient 
volume  to  ensure  economical  erection,  is  not  regarded  by  the 
fitter  at  its  true  valuation.  He  is  concerned  with  a  certain 
job,  and  he  naturally  expects  to  find  the  whole  of  the  details 
to  hand  when  he  requires  them.  He  is  not  concerned  with  the 
troubles  and  difficulties  with  which  the  progress  man  has  to 
contend,  although  he  would  do  well  to  remember  that  if  the 
progress  man  were  to  adopt  his  own  attitude  in  the  face  of 
these  troubles,  and  say  "  I  can't  worry  about  it  ;  it  isn't  my 
fault,"  his  chances  of  getting  his  requirements  to  time  would 
be  somewhat  diminished.  It  is,  of  course,  the  progress  man's 
duty  to  get  over  these  troubles  :  but,  as  a  great  proportion 
of  these  troubles  are  directly  due  to  lack  of  co-operation  in  the 
factory,  it  will  be  understood  that  there  are  times  when  the 
progress  man  is  in  despair,  and  asks  himself  "Is  it  worth 
while  ?  " 

It  is  the  aim  of  the  Progress  Department  to  assist  the  shoj) 
w^orkcr,  consistent  with  its  duty  to  the  company.     The  depart- 
ment is  out  for  output,  and  to  get  what  it  desires  it  does  every- 
thing in  its  powder  to  facilitate  the  progress  of  work  through 
the  shops.     It  impresses  upon   the   Purchasinjj   Department 
the  importance  of  prompt  deliveries  of  outside  supplies,  and 
regulates  delivery  of  materifJ  from  the  store  in  .such  a  way 
as  to  prevent  one  department  being  favoured  at  the  expense 
of  the  other.     It  presses  the  foundry  for  castings,  and  the 
smiths'  shop  for  forglngs,  and  it  progresses  the  details  through 
the  machine  shop  in  the  correct  sequence,  so  that,  as  far  as 
practicable,  complete  sets  of  parts  are  available  for  the  fitters. 
The  machine-shop  operator  .sometimes  has  a  point  against 
the  Progress  Department  on  the  score  of  changing  work  on  a 
machine  whilst  further  supplies  of  the  part  for  which  the 
machine  is  set  are  still  in  evidence.     In  other  words,  a  machine 
is  set  for  hiring  frames,  and  an  older  is  issued  for  50.     When 
this  quantity  has  been  completed,  an  order  for  50  end  shields 
is  issued,  although  it  is  known  th<at  a  further  batch  of,  say. 
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15(1  frames  is  available.  The  machine  operator  does  not  under- 
stand this,  but  the  fitter  does.  One  of  the  strongest  points  in 
the  progress  organisation  is  that  it  gets  tlirough  the  things 
that  matter.  It  is  concerned,  not  so  much  with  mass  machin- 
ing, but  with  output— from  the  factory;  and  that  in  this 
instance  means  completed  units.  The  machine  shop,  assured 
of  adequate  material,  but  left  to  its  own  devices  with  regard 
to  production,  may  produce  in  the  aggregate  a  huge  volume  of 
work,  to  the  immediate  advantage  cf  the  ojierators.  If,  as 
would  be  bound  to  occur,  however,  this  huge  volume  of  work 
did  not  constitute  a  complete  set  for  erection  purposes,  what 
would  be  the  position  of  the  fitters,  and  (what  is  more  to  the 
point)  what  would  be  the  ultimate  position  of  the  machine 
operators  when  it  was  discovered  that,  notwithstanding  the 
fact  that  thousands  of  pounds  had  been  paid  out  in  wages,  not 
a  single  completed  unit  had  left  the  factory  ? 

The  machine  operator  will  do  well  to  ponder  over  this,  and 
he  will  recognise  that,  in  insisting  upon  work  being  machined 
in  sets  {pro^'ided  that  an  economical  working  quantity  is 
allowed)  the  progress-man  is  really  acting  in  the  interest  of  the 
firm,  and  also  in  the  interest  of  the  operator.  The  Progress 
Department  studies  the  requirements  of  the  customer, and  acts 
in  such  a  manner  as  to  ensure  that  his  requirements  in  resj)ect 
to  delivery  are  met.  Tf  the  customer  is  satisfied,  he  will  come 
again  •  if  he  is  not  satisfied,  he  will  go  elsewhere,  and  when  this 
latter  is  the  case  it  is  worse  for  the  firm  and  also  the  operator. 

It  is  often  argued  that  one  cannot  serve  two  masters,  and  it 
may  be  pointed  out  that  that  is  precisely  what  it  is  claimed 
the  Progress  Department  can  do.  The  present  vrriter,  how- 
ever, cannot  see  it  in  this  light,  for  he  doesn't  recogni.se  that 
there  are  two  masters  to  be  served.  In  the  modern  factory  no 
one  can  stand  alone,  for  each  is  dependent  upon  th';  other. 
The  tactory  may  be  likened  to  the  human  form,  the  head 
directing  the  movements  of  the  arms  and  the  legs  whilst  the 
heart,  composed  of  common  i)urj)ose  and  common  sense, 
controls  the  whole.  And  this  factory  (in  the  human  form) 
works  for  one  master — the  consumer  or  customer.  So  does  the 
Progress  Department  assist  the  whole  factory,  from  the  works 
manager  to  the  junior  apprentice. 


The   Electroniagnelic  Theory  of 
Relativity. 


This  question  is  still  giving  rise  to  a  great  deal  of  interest  in 
scientific  circles,  and,  in  accordance  with  a  special  request.  Dr. 
Albert  Einstein  considered  certain  aspects  of  llie  subject  in  an 
article  published  in  a  recent  issue  of  "  The  Times."  We  give  a 
summary  of  these  remarks  below. 

There  are  several  kinds  of  theory  in  pliysics.  Most  of  them  are 
constructive  ;  but,  in  addition  to  this  most  weighty  group,  there  is 
another  group  consisting  of  theories  of  principle.  These  employ  the 
analytic,  not  the  synthetic,  method. 

The  theory  of  relativity  is  a  theory  of  principle,  and  is  like  a  house 
with  two  separate  storeys,  the  special  relativity  tlieory  and  the 
general  theory  of  relativity.  The  special  relativity  theory  is  the 
application  of  the  following  proposition  to  any  natural  pracess  : 
"  Every  law  of  nature  which  liolds  good  with  respect  to  a  co-ordinate 
system,  A',  must  also  hold  good  for  any  other  system.  A'',  provided 
that  A  and  A''  are  in  uniform  movement  of  translation.  The  second 
principle  on  which  the  special  relativity  theory  rests  is  that  of  the 
constancy  of  the  velocity  of  light  in  a  va(?uum.  Physicists  owe  their 
confidence  in' this  proposition  to  the  Ma.xwell-Lorenf/.  theory  of 
electro-dynamics. 

These  two  principles  have  received  strong  experimental  cor.fiima- 
tion,  but  do  not  seem  to  be  logically  oonipatible.  The  special 
relativity  theories  achieved  their  lo^iral  rccoiiriliation  by  making 
a  change  in  the  doctrine  of  the  physical ^a\\s  of  space  and  time.  It 
became  evident  that  a  statement  of  the  (toincidencc  of  two  events 
could  have  a  meaning  only  in  connectionw  ith  asystemof  co-ordinates. 
It  also  bec-ame  evident 'that  the  inertia  of  a  material  system  must 
depend  on  its  energy  content :  hence  the  conception  that  inert  mass 
was  nothing  but  latent  energy.  The  doctrine  of  the  conservation 
of  mass  lost  its  independence  and  became  merged  in  the  doctrine 
of  conservation  of  energy.  The  spc<;ial  relativity  theory  had  con- 
sequences which  reached"  beyond  itself.     Must  the  independence  of 


p'lysical  laws  with  regard  to  a  system  of  co-ordir.ates  be  limited 
to  systems  of  co-ordinates  in  uniform  movement  of  translation  with 
regard  to  one  another  ?  What  has  Nature  to  do  with  these  co- 
ordinate systems  and  with  their  motions  ?  Although  it  may  be 
neeessarj'  for  our  descriptions  of  Nature  to  employ  systems  of  co- 
ordinates that  we  have  selected  arbitrarily,  the  choice  should  not  be 
limited  in  any  way  so  far  as  their  state  of  motion  is  concerned. 
(General  theory  of  relativity. )  The  application  of  this  general  theory 
to  relativity  was  found  to  be  in  conflict  with  a  well-known  experi- 
ment, according  to  w  hieh  it  appeared  that  the  w  eight  and  inertia  of  a 
body  depended  on  the  same  constants  (identity  of  inert  and  heavy 
masses).  Consider  the  case  of  a  system  of  co-ordinates  which  is 
conceived  as  being  in  stable  rotation  relative  to  a  sj'Stem  of  inertia 
in  the  Newtonian  sense.  The  forces  which,  relatively  to  this  system, 
are  centrifugal,  must,  in  the  Newtonian  sen.=e,  be  attributed  to 
inertia.  But  these  centrifugal  forces  are,  like  gravitation,  propor- 
tional to  the  mass  of  the  bodies.  Is  it  not,  then,  possible  to  regard 
the  system  of  co-ordinates  as  at  rest,  and  the  centrifugal  forces  as 
gravitational  '/  The  interpretation  seemed  obvious,  but  classical 
mechanics  forbade  it. 

This  slight  sketch  indicates  how  a  generalised  theory  of  relativity 
must  include  the  laws  of  gravitation,  and  actual  pursuit  of  the  con- 
ception has  justified  the  hope.  But  the  way  was  harder  than  was 
expected,  because  it  contradicted  Euclidian  geometrj".  In  other 
words,  the  laws  according  to  which  material  bodies  are  arranged 
in  space  do  not  exactly  agree  with  the  laws  of  space  prescribed  by 
the  Euclidian  geometry  of  solids.  This  is  what  is  meant  by  the 
phrase  "  a  w  arp  in  space.'  The  fundamental  concepts  "  straight," 
'■  plane,"  &c.,  accordingly  lose  their  exact  meaning  in  physics. 
In  the  generalised  theoiy  of  relativity,  the  doctrine  of  space  and  time, 
kinematics  is  no  longer  one  of  the  absolute  foundations  of  general 
physics.  The  geometrical  states  of  bodies  and  the  rates  of  clocks 
depend  in  the  first  place  on  their  gravitational  fields,  which,  again, 
are  produced  by  the  material  systems  concerned. 

Thus  the  new  theory  of  gravitation  diverges  widely  from  that  of 
Newton  with  respect  to  its  basal  principle.  But  in  practical  applica- 
tion the  two  agree  so  closely  that  it  has  been  difficult  to  find  cases 
in  which  the  actual  differences  could  be  subjected  to  observation. 
As  yet  only  the  following  have  been  suggested  : — 

( 1 )  The  distortion  of  the  oval  orbits  of  planets  round  the  sun  (eon- 
firmed  in  the  case  of  the  planet  Mercury).  (2)  The  deviation  of  light 
rays  in  a  gravitational  field  (confirmed  by  the  English  Solar  Eclipse 
Expedition).  (3)  The  shifting  of  spectral  Imes  towards  the  red  end 
of  the  spectrum  in  the  case  of  light  coming  to  us  from  stars  of  &p- 
preciable  mass  (not  yet  confirmed).  The  great  attraction  of  the 
theory  is  its  logical  consistency.  If  any  deduction  from  it  should 
prove  untenable  it  must  be  given  up.  A  modification  of  it  seems 
impossible  without  destruction  of  the  whole.  No  one  must  think 
that  Newton's  great  creation  can  be  overthrown  in  any  real  sense  by 
this  or  by  any  other  theory.  His  clear  and  wide  ideas  w ill  for  ever 
retain  their  significance  as  the  foundation  on  w  hich  our  modem  con- 
ceptions of  physics  have  been  built. 


Local   Authorities  and  Mains  Laying. 


Public  utility  c.inii)ani-.s,  such  as  tliose  supplying  rloctrioity,  gas  and 
water,  will  find  much  to  interest  then\  in  the  proposals  which  are  now- 
being  put  forward  in  regard  to  the  consolidation  and  amendment  of  the 
highway  law  under  the  Ministry  of  Transport.  As  leaishtion  is  promised 
on  thi",  matter,  it  may  b?  well  to  cull  attention  to  what  i-  in  the  minds  of 
the  various  county  surveyors  and  engineers  throughi>ut  the  oountrj-  in 
regard  to  the  conditions  "which  ^•lu>ul(l  attich  to  the  laying  of  supply 
mains  in  public  roads,  this  niatt-r  having  received  some  attention  at 
the  Roads  Transport  Congrecs  orgiei^cd  liy  the  County  Councils  Asso- 
ciation in  connection  with  the  Roi  d  and  Transport  Exhibition  at  the 
Agricultural  Hall,  I.«ndon. 

In  a  Papn-  read  before  the  Congress  on  the  22nd  ult..  Mr.  H.  Hampton 
Co))nall.  CI'  rk  to  the  Notts  County  Council,  sketched  out  the  draft  of  a 
pro])o.scd  Bill  for  consolidating  and  amending  the  highway  law  as  it  now 
St  uids.  In  this  he  iiroposc  s  to  give  full  contivl  over  electricity,  gas  and 
water  mains  to  the  highway  authority,  who  should  also  have  full  control 
of  the  subsequent  i\instatf  ment  of  the  niad.  and  have  the  option  either 
to  do  the  work  itself  or  to  r.-quire  the  undertakers  to  do  the  work  and 
carry  out  the  r.^asonable  directions  and  roquirvnients  of  the  highway 
authority.  Wheiv  the  undertakers  do  the  work  themselves,  they  shouW 
be  required  t  i  niaint.nn  the  surface  which  they  disturb  for  twelve  months 
after  the  final  reinstatement. 

During  the  discussion  it  was  pointed  out  that  gas  and  water  mains 
were  at  present  controlled  by  an  Act  of  I'arliaiuent  )ws,sed  in  1847. 
Mr.  Drvlands.  county  surveyor  of  Surn-y.  contended  that  pviblie  utility 
companies  should  be" compelled  to  restore  the  surface  of  the  roads  which 
they  disturb  to  a  condition  to  carry  the  traffic,  no  matter  what  that  might 
mean  in  expense  to  the  companies,  even  if  it  meant  laying  the  mains  in 
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concret<'.  Mr.  Martin,  of  Salfonl.  siigg-.'.steff  that  there  .should  b-  .stan- 
dardi-ied  positions  for  the  various  classes  of  mains  luider  the  roadways,  so 
that  damage  would  not  b?  done  to  the  roads,  as  was  often  the  case  now, 
in  trying  to  find  where  a  particular  main  was.  If  it  were  recognised 
that  ])articular  mains  woulj  b.>  placed  in  a  particular  position  they  could 
easily  b?  found  when  required. 

Another  matt-er  bearing  on  the  question  of  mains  under  highways  is 
the  possibility  of  building  roads  on  a  different  form  of  construction  from 
that  generally  adopted  at  ])res>nt.  Great  attention  is  b?ing  paid  to  the 
construction  of  concrete  and  reinforced  concrete  roads,  many  thousands 
of  miles  of  which  e.xi^t  in  the  United  States  and  other  parts  of  the  world. 
Though  at  the  moment  it  may  be  said  that  there  are  differences  of 
opinion  b?tween  coimty  surveyors  on  this  matter  from  the  general 
traffic  point  of  vi^w,  experiments  have  b.»en  and  are  being  carried  out 
by  the  Road  Board,  and  it  is  evident  that  if  thi^  class  of  construction  is 
adopttKf  it  is  not  intended  that  the  roads  should  be  continually  broken 
up  for  laying  mains.  The  view  appears  to  be  that  special  tunnels  will 
have  to  be  constructed  for  carrying  mains.  In  any  case  public  utility 
companies  should  watch  thi^  iimposed  legislation. 


Correspondence. 

AN  ATTEMPT  AT  CONSTRUCTIVE  CRITICISM. 

TO  THE  EDITOR  OF  THE  ELECTRKIAX. 

Sir  :  Your  leader  of  November  21st  i.s  of  particular  interest 
at  the  present  time.  The  Electrictax  "  desires  to  join  the 
ranks  of  those  who  can  suggest  a  policy  which  will  lead  to  an 
improvement,"  i.e.,  a  lessening  of  the  "  disabilities  under 
which  the  electrical  engineering  profession  is  suffering." 

To  do  this  you  suggest : — (a)  Controversial  papers  as 
distinguished  from  "  elaboration  of  fundamentals."  (h)  That 
the  Council  should  be  made  to  understand  that  the  views  of 
electrical  engineers  should  be  cry.stallised  by  the  Institution 
of  Electrical  Engineers,  and  constantly  used  to  force  the 
Government  to  give  electrical  engineers  the  same  protection 
as  the  medical  and  legal  professions,  and  the  same  status. 

To  deal  with  {b)  first : — The  power  of  the  Council  to  represent 
the  profession  depends  upon  the  members  first  and  last.  If 
it  is  their  desire  that  the  Council  should  act  continuously, 
vigorously  and  powerfully  for  them  as  a  whole,  it  is  their 
oljvious  and  simple  duty  to  nominate  candidates  they  con- 
sider fit  for  the  purpose,  and  to  vote  on  all  Council  elections. 
If  they  do  not  exercise  their  voting  powers,  they  have  not  the 
slightest  right  to  criticise  the  Council  which  results  from  their 
apathy,  nor  to  utter  the  ""  peevish  question — What  good  is 
the  Institution  to  me  '.  " 

My  position  as  a  member  of  the  present  Council  precludes 
me  from  considering  whether  it  is  a  body  representative  of  a 
va.st  and  necessary  profession,  that  is,  representative  in  such 
a  completeness  and  strerg-h  that  its  will  would  be  imposed 
on,  or  its  advice  taken  by,  the  Government  or  any  lesseroutside 
body.  The  Council  is,  for  such  matters  as  you  mention,  the 
arrow-head  of  the  ])rofession,  but  the  members  themselves 
are  the  smiths  who  fa,shion  it. 

Despite  my  disabilities  I  will  call  attention  to  its  great 
activities  in  the  last  two  or  three  years,  for  which  Mr.  Wor- 
dirgham  in  particular  deserves  the  greate.st  credit.  It  has 
been  called  ujwn  by  the  Government  for  advice,  technical 
assistance,  witnesses,  &c.,  many  times  during  the  war,  clearly 
recognising  the  position  of  the  Council  as  the  head  of  the  pro- 
fession, and  it  is  hoped  that  this  vvill  not  be  forgotten  by  the 
Government  when  the  In.stitution  of  Electrical  Ergineers 
a-sks  for  a  higher  .status  in  the  immediate  future. 

As  for  (a)  controversial  pai)ers  :  I  think,  with  respect,  you 
are  wroi  g.  If  a  subject  is  naturally  controversial,  as,  for 
instance,  papers  on  traction  are,  then  the  controversial  dis- 
cussion is  healthy  and  does  good.  But  controversy  is  not 
good  in  itself,  and  the  majority  of  papers  are  of  necessity  of 
such  a  nature  that  the  discussion  is  questioning  and  informa- 
tive, rather  than  the  kind  associated  with  the  old  nights  of 
A.C.  versus  D.C. 

The  Informal  Meetings  have  been  established  largely  to 
supply  the  opportunity  for  real  disciLssion,  and  their  success 
may  perhaps  be  taken  by  you  as  meeting  this  recommendation 
— I  am,  &c.,  J.  Sayer.s. 

Derby,  Dec.  1. 


TO   THE    EDITOR   OF   THE    ELECTRICIAN. 

Sir  :  In  your  leading  article  in  The  Electrician  of  Nov.  211 
you  suggest  that  the  presence  of  such  a  large  projiortion  of 
students  at  the  opening  meeting  of  the  Institution  of  Electrical 
Engineers  was  due  as  much  to  curiosity  as  to  a  desire  for 
knowledge.  We  think  that  this  statetuent  casts  an  unjustifi- 
able aspersion  on  the  attitude  of  the  great  majority  of  student 
members,  and  we  are  convinced  that  their  attendance  at  the 
ordinary  meetings  of  the  Institution  shows  a  distinct  desire 
for  knowledge  on  their  part,  and  that  they  appreciate  very 
highly  the  privilege  of  being  allowed  to  attend  such  meetings. 

Since,  moreover,  you  jjoint  out  that  the  aristocracy  of  the 
profession  must  in  future  be  draw^l  from  that  great  middle 
class,  whose  absence  from  the  meeting  you  deplore,  is  it  not  a 
little  short-sighted  on  your  part  to  ignore  the  fact  that  in  the 
slightly  more  remote  future  that  aristocracy  will  be  drawn 
from  the  present  members  of  the  Students'  Section  ? — We 
are,  &c., 

C.  E.  Webb,  ) 

P.  R.  Housden,  '  Sfudents.  I.E.E. 

Godfrey  H.  Fletcher,  I 

London,   Nov.   24. 

[We  hojje  that  the  present  generation  of  students  will  be 
as  constant  in  their  attendance  when  they  becojiie  Associate 
Members  as  they  are  now. — Ed.  E.] 


CALCULATING.  GR0A\T:H  OF  CURRENT  IN  AN 
INDUCTANCE. 

TO    THE    EDITOR    OF    THE    ELECTRICIAN. 

Sir  :  Referring  to  the  abstract  of  the  article  by  Dr.^  C 
Hering  on  this  subject  which  appeared  on  p.  312  of  your  issue 
of  September  19,  1919,  I  would  point  out  that  the  method 
given  is  very  interesting,  but  that  often  a  still  easier  way  may 
be  followed.     Let  us  draw  a  curve 
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for  mean  values  of  the  E,  R,  L  which  will  be  used  in  most  cases. 
This  curve,  calculated  as  e.Kactly  as  possible,  may  then  be  used 
for  all  other  values  of  E,  R,  L  merely  by  changing  the  scales 
of  the  ordinates  and  abscissae. 

If  for  (1)  each  unit  of  length  represents  N  amperes,  we 
have  for 

E"  It'l 

/'=^,(l-e    /.') {2> 

R'  ^.  ,  E' 
E^=^R' 
R 

amperes  per  unit  ot  length,  k  being  equal  to 
y .  R 
E     • 
Further,  if  fcr  (1)  each  unit  oi  length  represents  M  seconds, 
this  will  be  for  (2) 

R_ 


,      , ,  ,    ■  ,       MR 

seconds,  /;    being  equal  to     .   . 

It  will,  therefore,  be  possible  to  obtain  with  great  ])recision, 
from  the  standard  (uirvo,  any  value  of  /'  corresponding  to  a 
given  value  of  /  and  vice-versa.  This  would  only  be  jxjssible 
with  Dr.  Hering's  method  if  a  great  number  of  Values  were 
given  for  n.  It  seems,  moreover,  in  general  easier  to  work 
with  a  curve  than  with  a  table. — I  am,  &c., 

S.  Van  Mierlo,  Engineer  A.I. l.g.,  A.I.M. 

Antwerp,  Nov.  7. 
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Mercury  Vapour  Rectifiers  for 
Glasgo^v. 


The  question  of  using  mercury  vapour  rectifiers  for  transforming 
extra-high-tension  current  into  continuous  current  has  recently  been 
arousing  considerable  interest,  and  as  is  well  known,  Messrs.  Brown, 
Boveri  &  Company  have  been  working  on  the  development  of  this 
apparatus  to  make  the  mercury  vapour  rectifier  a  practical  pro- 
position forordinary  working  conditions.  The  Electricity  Committee 
of  the  Glasgow  Corporation  having  had  the  possibilities  of  the 
mercury  vapour  rectifier  brought  to  their  notice,  decided  to  send  one 
of  their  members,  and  their  chief  electrical  engineer.  Mr.  W.  W. 
Lackie,  to  Switzerland  to  investigate  the  matter  on  the  spot.  Ac- 
cordingly, Bailie  Sadler  and  Mr.  Lackie  proceeded  to  Baden  on. the 
15th  October,  and  they  have  now  submitted  their  report  to  the 
Electricity  Committee  of  the  Glasgow  Corporation. 

After  explaining  the  nature  and  function  of  converting  plant  as  at 
present  installed  in  the  sub-stations  of  the  Glasgow  system,  the 
report  goes  on  to  point  out  that  these  converters  are  large  pieces  of 
running  machinery  weighing  several  tons  ;  they  require  constant 
attendance  and  lubrication  ;  and  they  suifer  depreciation  as  the 
result  of  wear  and  tear.  The  mercury  vapour  transformer  perfonns 
the  same  function  as  existing  converting  plant,  but  it  is  a  stationary 
piece  of  apparatus.  Current  at  6,.500  volts  alternating  current  is 
led  to  a  static  transformer  and  transformed  to  400  volts  alternating 
current,  and  by  means  of  the  rectifier  this  low-tension  alternating 
current  is  transformed  to  continuous  current.  The  rectifier  consists 
of  a  steel  c3-linder,  from  which  the  air  has  been  pumped,  so  as  to 
maintain  a  vacuum  inside  the  cylinder.  While  the  apparatus  is  in 
commission  the  inside  of  the  cylinder  is  fuU  of  mercury  vapour 
generated  from  a  mercury  bath  by  means  of  a  mercury  arc,  and  it  is 
the  valve  action  of  the  mercury  arc  only  allowing  the  current  pa.ssmg 
through  it  to  flow  in  one  direction  which  effects  the  transformation 
of  the  energy  from  alternating  to  continuous  current.  This  trans- 
forming property  of  the  mercury  arc  has  been  knowai  for  some  years, 
but  prior  to  the  developments  effected  by  Jlessrs.  Brown,  Boveri  & 
■Company,  the  apparatus  was  only  made  for  small  powers  and  the 
cj'linder  was  made  of  glass.  The  chief  item  of  interest  in  the  Browni, 
Boveri  apparatus  is  the  steel  cylinder  with  mercury  air-tight  joints 
throughout  to  maintain  the  vacuum. 

The  Glasgow  deputation  saw  rectifiers  of  this  type  in  course  of 
construction  at  Messrs.  Brown,  Boveri's  works  suitable  for  the 
Glasgow  voltage,  the  units  having  a  capacitj-  170,  330  and  660  H.P. 
respectively.  The  reiwrt  testifies  to  the  excellence  of  the  workman- 
ship ;  and  rectifiers  dismantled  after  being  in  use  for  several  years 
showed  no  sign  of  depreciation.  InstaUations  were  inspected  at 
Schliren,  Berne.  Le  Loele  and  Orbe,  with  units  varying  from  170  H.P. 
to  330  H.P.,  and  in  connection  with  all  the  installations  seen,  assur- 
ances were  given,  we  iniderstaud,  that  the  performance  of  the 
rectifiers  was  entirely  satisfactory.  The  principal  points  noticed 
with  regard  to  the  apparatus  were:  (1)  Its  silence  in  operation — a 
feature  likely  to  be  of  great  benefit  in  sub-stations  erected  in  resi- 
dential areas.  (2)  Small  space  occupied  and  relative  lightness  in 
weight.     The  relative  weight  is  shown  by  the  following  figures : — 

Rotary. 

4  i  tons 

6}  tons 

9  tons 


H.P. 

170 

Rectifier. 
1  ton 

330 
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IJtons 
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(3)  The  minimum  of  attendance  necessarj-.  (4)  Absence  of  running 
machinery  and  the  advantages  accruing  therefrom.  (5)  Rapid 
starting  up  and  shutting  down. 

The  City  of  Paris  are,  we  learn,  contemplating  a  considerable 
installation  of  this  equipment,  and  a  list  of  60  installations  carried 
out  during  the  past  five  years  was  supplied,  representing  a  total  of 
100  cylinders  and  an  aggregate  capacity  of  25.000  h.p.  Although 
the  current  price  of  the  new  device  is  not  much  less  tlian  existing 
converting  apparatus  of  the  older  tyjje,  the  report  concludes  with 
a  recommendation  that  ouing  to  the  incidental  economies  and  the 
other  advantages  of  the  rectifier,  a  quotation  should  be  obtained  by 
the  Glasgow  Corporation  for  an  experimental  installation  of  four 
cylinders  each  of  330  h.p.  This  recommendation  has  been  jjassed 
•on  by  the  Electricity  Comuiittee  to  the  Corporation  for  approval. 


According  to  ''  The  Engineer "  two  25.000  kw.  American  Westing- 
house  steam  turbine  sets  ore  being  erected  at  Osak.*.  (.lajMn)  for  the 
Osaka  Electric  Light  Company,  and  when  installed  the  company  will 
have  the  largest  steam-driven  electricity  works  in  the  Far  East,  and  will 
have  a  capacity  of  over  100.000  H.P.  The  station  is  in  an  extensive 
industrial  district,  and  energy  is  supplied  fir  light  and  power  to  street 
railways,  steel  works,  shipbuilders,  copi)er  refining  plant?,  pa)>er  mills, 
■electro-chemical  works,  and  other  industries. 


British    Science   and   Key   Industries 
Exhibition,  GlasgoM*. 

Following  hard  on  the  heels  of  the  ven,-  successful  Housing  and 
Health  Exhibition  promoted  by  the  Corporation  of  Glasgow,  another 
exhibition  devoted  to  British  Science  anrl  Key  Industries  was 
opened  under  the  auspices  of  the  same  authority  in  the  Kelvin  Hall 
of  Industries  on  November  17th.  The  objects  of  this  exhibition  are 
three  fold  ;  to  show  the  vital  importance  to  '"  key  "  industries  of 
science  and  scientific  research  ;  to  emphasise  the  danger  to  this 
country  of  permitting  vital  industries  and  scientific  secrets  involved 
in  them  to  pass  out  of  our  hands  into  those  of  other  countries  ; 
and  to  show  how  during  these  trying  years  of  war  how  these  impor- 
tant industries  have  been  recovered,  and  in  some  instancf  s  created 
by  the  skill,  courage  and  patriotism  of  British  scientists  and  workers. 
In  order  to  achieve  these  laudable  objects  a  verv-  strong  advisorj- 
committee  representing  Science  and  Industry  was  brought  together. 
This  committee  included  university  representatives  such  as  Profs. 
.J.  D.  Cormack,  C.  H.  Desch  and  Magnus  Maclean  ;  shipbuilders 
such  as  Sir  Wm.  Beardmore  and  Sir  Archd.  Denny ;  engineers 
such  as  Messrs.  W.  W.  Lackie,  M  B.  Field  and  Sam  Mavor  and  many 
others  prominent  in  all  branches  of  industrj'  in  the  West  of  Scotland. 
The  result  of  this  work  has  been  to  bring  together  one  of  the  finest 
exhibitions  of  scientific  developments  ever  seen  in  this  countrj-. 

The  exhibition  was  formally  opened  on  November  17th  by  Sir 
Charles  A.  Parsons,  who,  in  a  short  speech,  touched  on  the  debt 
engineering  and  scientific  progress  owed  to  Glasgow  and  the  West 
of  Scotland  generally,  mentioning  especially  the  names  of  James 
Watt.  Lord  Kelvin  and  Dr.  Barr. 

Turning  to  the  exhibits  in  detail,  Messrs.  Kelvin,  Bo'.tomley 
d'  Beard,  Ltd..,  Glasgow,  on  their  stand  in  Avenue  A.  besides 
showing  their  navigational  instruments,  such  as  standard  com- 
passes, sounding  machines  and  electrical  measuring  instruments, 
ammeters,  voltmeters,  etc.,  are  making  a  special  exhibit  of  pneu- 
mercator  tank  gauge  and  pneumercator  draught  indicator,  of  which 
apparatus  they  are  the  sole  manufacturers  for  Great  Britain  and 
the  European  Continent.  This  is  an  apparatus  of  distinct  scientific 
interest,  which  can  be  used  to  record  the  level  of  any  liquid  in  any 
tank  or  reservoir,  also  the  fore  and  aft  draught  of  ships.  The 
principle  involved  is  a  verv-  simple  one.  A  sort  of  diving  bell  is  placed 
in  the  tank  whose  contents  are  to  be  recorded,  and  from  the  top 
of  this  diving  bell  an  air  pipe  is  led  to  a  multiple  way  control  cock. 
This  cock  is  comiected  to  the  gauge,  which  usually  consists  of  a 
mercurj'  column,  and  to  a  hand-operated  air  pump.  To  obtain  a 
reading  at  any  time  the  control  cock  is  turned  so  as  to  connect  the 
air  pipe  leading  to  the  diving  bell  or  "balance  chamber"  with 
the  air  pump.  A  few  strokes  of  this  pump  expels  any  liquid  which 
may  have  fomid  its  way  into  the  chamber  and  re-establishes  the 
balance  or  datum  line  on  which  the  gauge  has  been  graduated.  Then 
on  turning  the  control  cock  so  as  to  connect  the  air  pijx"  from  the 
balance  chamber  to  the  mercury  gauge  the  air  pressure  inside  the 
balance  chamber  is  balanced  by  the  mercurj-  column.  It  is  easily 
seen  that  either  volume  or  weight  of  liquid  can  be  measured  in  this 
way.  The  application  of  this  apparatus  to  marine  uses  gives  a 
simple  method  of  weighing  the  cargo  taken  on  board  or  discharged 
at  any  time.  The  draught  fore  and  aft  is  taken  on  two  adjacent 
gauges  coupled  by  link  gear  to  an  indicating  pointer  giA-ing  the 
average  draught."  From  data  supplied  by  the  shipbuilder  the 
scale  over  which  the  pointer  moves  is  graduated  in  tons,  and  thus 
a  continuous  record  of  change  in  deadweight  is  obtainable. 

Ola.^gou-  Corporation  Electricity  Deixirlment  have  a  large  stand 
on  which  is  exhibited  a  large  variety  of  electrical  apparatus  for 
heating,  cooking  and  ironing,  vacuum  cleaners,  sewing  machines, 
motors,  etc. 

Messr.t.  G.  rfr  J.  Weir,  Ltd.,  have  an  exhibit  of  Monel  metal 
for  which  they  hold  the  sole  U.K.  rights.  Monel  metal  has  » 
composition  of  67  per  cent,  nickel,  28  per  cent,  copper  and  about 
5  j)er  cent,  of  other  metals.  It  contains  no  tin,  zinc  or  antimony, 
and  has  this  pt>culiarity  that  it  is  made  as  an  alloy  from  the  ore 
without  separatmg  the  constitutional  metals.  Hence  it  is  kno'vra 
as  a  "natural  alloy."  it  is  stated  to  be  as  strong  as  steel  and  incor- 
rodible as  nickel, "and  is  shown  both  in  its  raw  stages  as  pig,  billet 
and  bar  as  well  as  in  finished  macliined  articles. 

Messrs.  Siemens  Brothers  d-Company\\&\e  a  representative  exhibit 
of  their  activities.  Among  the  most  interesting  of  these  are  a  ship's 
standard  wireless  telegraph  station  installed  exactly  as  it  would 
be  on  board  ship.  There  is  also  an  automatic  telephone  exchange 
comprising  a  30  to  50  line  switchboanl  ojwrating  on  a  system 
similar  to  that  which  has  been  installed  at  (irimsby  and  Stockport. 
This  is  shown  in  operation,  .\mong  the  other  exhibits  are  mining 
telephones  and  loud-speaking  telephones  for  ship  work,  together 
\\  ith  various  devices  for  the  protection  of  telephone  and  telegraph 
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cinuits  against  atmospheric  and  very  high-jx)tential  discharges. 
Militan-  telegraph  apparatus  and  automatic  telegraph  apparatus 
of  various  kinds  are  also  to  be  found.  Two  forms  of  pyrometer 
are  shown,  one  of  these  is  a  thermo-electric  pyrometer  of  the  pla- 
tinum— pUtinum-rodium  tyi>e,  and  the  other  is  of  the  thermo- 
electric type  for  measuring  the  temix-rature  of  superheated  steam. 
Thechief  characteristicof  this  latter  instrument  lies  in  thefact  that 
it  indicates  the  njost  abrupt  changes  of  temperature.  An  apparatus 
for  indicating  automatically  the  presence  of  chlorine  is  also  shown, 
together  with  electric  helm  indicators,  revolution  indicators,  torsion 
meters,  navigation  light  indicators  and  signalling  apparatus  for  use 
in  mines.  Searc-hlight  projectors,  switchgear,  fans,  motors,  lamps', 
cables,  primary  batteries  and  otlier  ele-trical  accessories  also  tiud  a 
place. 

The  London  Electric  Firm  show  a  numlier  of  searchlight  projectors 
for  ommercial  purposes,  including  a  simple  "pilot  house"'  pro- 
jector, which  can  be  trained  and  elevated  by  only  one  lever. 

Messrs.  Reyrolle  d-  (  ompani/ha.ve  a  representative  exhibit  of  high 
tension  switchgear  as  supplied  to  various  corporations,  including 
Glisgow.  This  is  o'  the  armoured  type  so  well  known  as  associated 
with  this  firm. 

Messrs.  Brook;  Hir.ft  <{■  Company,  ltd.  (Chester),  Erskine,  Heap 
d- Company.  Ltd.  (Manchester),  and  Electric  Control,  Ltd.  (Glasgow), 
have  a  combined  e.vhibit  on  a  stand  controlled  by  their  Scottish 
agents,  Linwood  &  Company.  A  large  variety  of  motor  starting 
and  ojieraticg  panels,  switchgear  and  instruments  are  on  view. 

On  the  stand  of  the  Mining  Institute  of  Scotland  a  portion  of  the 
exhibit  has  been  arranged  to  illustrate  a  working  place  in  a  coal 
mine,  showing  a  section  of  a  coal  section  with  an  electric  coal  cutter 
in  action.  It  has  been  well  got  up  to  show  the  timberirg  and 
general  arrangement  of  the  average  coal  mine,  and  is  a  source  of 
attraction  and  in'ormation  to  many  who  have  no  idea  as  to  the 
underground  condition  in  our  raining  areas.  Here  also  are  shown 
v.'.riojs  type3  of  miner.s'  safety  lamps,  including  electric  lamps. 
.\lso  the  "  JIagnet "'  safety  lamp  relighter  made  by  the  Park  Royal 
Engineering  Works,  Ltd.,  London,  for  underground  use.  This 
relighter  is  actuated  by  a  hand-driven  magneto  placed  in  the  baee 
of  a  cylindrical  column,  has  no  batteries  or  high  tension  coils  to  go 
out  of  order,  and  is  extremely  simple  in  operation. 

The  <.  lay  Cross  Company,  Ltd.,  are  showing  an  audible  and  visual 
mine  signalling  apparatus.  This  seems  to  be  a  well-designed  com- 
bination of  audible  signals  mechanically  given  with  electrical  visual 
signal,  which  remains  until  the  engiir.e  has  actually  started  to  move. 

Messrs.  I'ickeri  are  distinguished  by  having  the  largest  individual 
stand  in  the  exhibition.  Here  all  the  Vickers  activities  are  shown 
in  a  series  of  exhibits  too  numerous  to  mention,  save  that  they 
range  from  battleships  to  children's  toys  and  dolls  ;  from  Vickers- 
Petter  oil  engines  to  sewing  machine  motors  ;  from  airships  to 
magnetos,  electrical  switchgear,  instruments  and  electrical  acces- 
sories are  the  contribution  to  this  heterogeneous  collection  of  the 
Metropolitan- Vickers  Company.  The  stand  is  a  source  of  attrac'tion 
to  everj'  visitor,  and  gives  some  idea  of  the  immense  ramifications 
of  the  Vickers  interests. 

Messrs.  Maror  d-  C  oilson  show  various  types  of  electrical  coal 
cutters,  both  bar  and  chain.  Also  their  flame-proof  mining  sw  itch- 
boards  and  their  Ironclad  Swit<:hgear  for  industrial  purposes. 

The  Edifon  Swan  Elect ric  C om fian y  are  making  a  special  display  of 
their  "■  Pointolite  "  lamps,  showing  their  use  for  lantern  illumination, 
stage  flood  lighting,  etc.  1'here  is  also  an  intere.sting  exhibit  of 
glass  work  ;  molybdenum,  showing  the  various  stages  from  ore  to 
finished  metal ;  platinum  substitute  to  replace  the  more  expensive 
metal  for  leading-in  wires.  They  also  exhibit  the  usual  run  of 
el'x:trical  apparatus,  such  as  lamps,  .switches,  radiators,  etc. 


Prirate  Bill  Legislation. 


At  the  rtcent  meeting  of  the  North  of  England  branch  of  the  Asso- 
ciation OF  MiNiNo  Elkctrkal  Enoineer-S,  the  i)residcnt  (Mr.  Geo. 
Raw)  said  the  Hill  Coal  Mines  Act  rightly  required  that  surveyors  and 
deputies  should  hold  certificates  of  compet'ncj',  but  why  it  excused  the 
enginef  r  (irechanical  ard  cUctrical)  wai:  not  easy  to  und-rstand.  The 
collicrj-  engineer  had  .t  highly  technical  rt.iff  under  his  charge,  and  ho 
was  morally  rf»|K)nfible  for  the  safety  of  the  mini  rs  in  the  shafts  ;  also 
he  had  the  safety  and  maintc-nance  of  the  plant  and  steam  boilers  under 
his  care.  The  pr^js-'nt  promiscuous  sysU-m  was  grossly  unfair  to  the 
great  numben.  of  colli'?ry  f-nginecra  and  it  was  iiiexcusabl  •  in  these  days 
of  steam  and  electrical  efficiency  ttj  have  colli?ri's  burning  20  ton:i  of 
saleab'e  coal  out  of  every  100  tons  drawn  on  their  boiler  fins.  Yet 
such  a  state  of  affairs  existed  at  many  collieries.  Th?  mining  industry 
had  a  gr.:-at  deal  of  leew.-iy  to  mak"  up  in  improving  the  cffici'-ncy  of  the 
engineering  equipment  of  the  collieries.  The  natiin's  prr-carious  econo- 
mic position  could  b?  rcsto.r  d  if  efficient  pi  nt  and  appliinces  were 
introduced  and  upc<1  with  the  same  energy  as  American  industry  ex 
bibited  aftvr  the  Civil  War. 


Notice  has  1)  'cn  given  by  the  following  local  authorities,  companies.. 
&c.,  of  intention  to  promote  in  the  cnsiiirg  .session  Bills  and 
t)rders  to  confer  various  powers  in  regard  to  <  ^ctricity  supply  and 
traction  undertakings  : — 

Provisional  Electric  Lightixo  ()rdek.s. 
A]>iilications  for  orders  arc  b.^ing  made  by  Ilnddersfield  Corporation 
(extension  of  electricity  area  to  Urban  districts  of  Kirkheaton,  Kirk- 
burton.  Lepton  and  Melham),  Havant.  Risni,  Bedwas  and  Machen,  and' 
Mynyddisuyn  Urban  Councils,  South  Wates  Electrical  Power  Distribu- 
tion Company  (for  Ab?rsychan,  for  Saint  Mellons  and  for  Panteg)  and 
.1/,-.    Will.  Hciliert  (for  Ammanford  and  District). 

Electricity  Supply  Bills. 

(rilliijiier  ('rt)an  Council :  To  supply  on  hire  electric  wiring  and  Httiijgs 
and  to  exempt  same  from  distress,  to  make  by-laws  in  regard  to  wires 
and  fittings,  to  provide  and  maintain  showrooms,  to  promote  and  hold 
exhibitions  and  to  exhibit  electrical  appliances,  machinery  or  fittings, 
and  to  promote  the  use  of  electricity  by  advertisement  or  otherwise, 
to  empower  the  Council  to  refuse  supply  to  i)ersons  in  debt  and  to  cut 
fiff  sup])ly  used  contrary  to  terms  of  agreement,  to  provide  for  payment 
of  a  minimum  charge  for  stand-by  supply.  &c.  ;  also  to  provide  and 
run  motor  omnibuses  within  ard  beyond  district. 

Tredegar  Urban  Council:  To  generate  and  supply  ekctrical  energy,. 
to  lay  mains  in  private  streets,  to  supply  electric  fittirgs  and  apparatus, 
to  exempt  .same  from  distraint,  to  fix  charges  for  stand-by  supply.  &c. 

.\  Bill  seek':  power  to  constitute  and  incorporate  a  Joint  Boartl  for 
the  generation  and  supply  of  ci;ctrical  energy  in  the  Urban  Districts 
of  Xantyglo  and  Blaina  and  Bryninaur  and  to  confer  powers  to  supply 
il', etrieal  energy,  to  apply  for  provisional  ordei-s,  &c. 

.\'urth  .Metropolitan  Electric  Power  Supply  Company  :  To  raise  additional- 
capital.  &c.,  to  break  up  roads  in  parishes  of  Aldenham,  Hyde  and 
Cuddington  and  the  Urban  District  of  Willesden,  to  erect  electric  lines, 
to  authorise  supply  of  energy  bryond  existing  limits,  to  acquire  other 
I  ndertakipgs.  &e. 

Ediiinnd«on's  Kln-trii-ili/  Cm imnilion.  Urban  Electrir  Siip)ilii  Company, 
Tuiikinham  ai.d  Ti diliiiiiloii  Ehctric  Supply  Coinpuhi/.  /'.iiyiiire  and 
llixlrict  Electric  Siiji/il)/  Coin  puny,  liumsgate  and  District  Electric  Supply 
Company,  llfraromh,  Khrlric  Light  and  Power  Company,  and  Cam,- 
liorne  Electric  Siijipt  II '  'mii/i'iiii/  :  To  increase  prices  charged  for  electricity, 
to  rejwal  and  amend  their  existing  Acts  and  Orders,  &c. 

A  Bill  is  being  promoted  to  incorporate  the  Dartinoor  and  LJistrict 
Hydra- Electric  Supply  Company  for  the  eonstraction  of  hydro-electric 
works,  to  lay  mains  and  cables  for  the  transmission  of  electrical  ei'iergy 
and  water,  to  lay  electric  mainsabove  ground  and  to  erect  standards,  &c. 

In  the  Bill  of  the  Sonth  Wales  Electrical  Power  Distribution  Company 
power  is  sought  to  issue  further  prior  lien  deb?nture  stock  and  other 
ea|>ital.  for  further  capital  powers.  &c. 

Sunderland  Corporation  :  Authority  to  purchase  undertaking  of 
local  gas  company  and  additional  powers  for  electricity  undertaking 

Traction  Bills  and  Orders. 

Clravisend  and  Northjied  Electric  Tramways,  Ltd.,  Middleton  Electric 
Traction  Company,  and  Airdrie  and  Coatbridge  Tramways  Company  : 
To  increase  the  fares  and  charges  for  pa.ssengers  and  goods,  &c. 

Pelirttorough  Electric  Traction  Company  :  To  incivase  the  authorised 
fares  ard  charges. 

Warrington  Corporation:  Powers  to  construct  additioral  trc-mways, 
further  borrowing  powers,  &c. 

Middlesex  County  Council :  To  construct  tramways  in  Edgware-road, 
to  work  or  lease  tramways  to  Metropolitan  Electric  Tramways,  I.tel., 
to  enter  into  agreements  for  supply  of  electrical  power,  to  provide  and 
run  omnibuses,  &c. 

yeina.sttr-npon-Tync  Corporation  :  To  construct  tramways  and  tram- 
roads  in  Northumberland  and  Durham,  to  authorise  additional  powers 
in  regard  to  tramway  undertaking  of  Corporation,  to  acquire  systems 
of  Tynesidc  Tramways  and  Tramroads  (Company,  to  coni])cl  motor 
omnibus  undertakers  to  contribute  to  cost  of  reconstruction  and 
maintenance  of  roads,  to  enter  into  agreements  for  the  supply  of  elec- 
tric energy,  to  use  trailer  cars,  to  ))rovide  and  run  motor  omnibuses,  to 
supply  electrical  energy  within  and  beyond  city  area  to  consumers 
abutting  ui)on  tramway  routes,  &c. 

Pontypridd  Urban  Council :  To  construct  additional  tramways,  &c. 

Stoke-on-Trent  Corporation  :  To  acquire  und.-rtakingi  of  Pott>.'ries 
Electric  Tr.'.ction  and  of  the  North  Staffordshire  Tr.-mways  Companies, 
to  run  omnibu"."';  within  and   b/yond   bejrough.  &c. 

.\ottintjham  Corporation :  To  ctmstruct  additional  tramways  and 
t,ramr(,ads,  to  extend  time  for  construction  of  various  lines,  to  run 
motor  omnibuses  outside  city,  &c. 

In  the  Erith  Improvements  Bill  the  Urban  Council  (inter  alia)  8?ek. 
authority  to  aeqciro  tnd  work  the  tramways  authorised  by  the  Erith 
Tramways  Act,  1804,  and  to  provide  and  run  motor  omnibufscs  within 
ard  without  the  district. 

Southampton  Corporation :  T^)  constr\ict  additional  tramways,  to 
run  motor  omnibuses  beyond  borough  "boundary,  &c. 

Wolverhampton  Corporation  :  To  provide  and  work  motor  omnibuses 
within  and  b-yond  the  borough,  further  tramway  and  omnibus  powers,. 
&c. 

WalUtsey  Corporation  :  To  run  motor  omnibuses  within  and  beyond- 
the  borough,  to  incr  as-  tr..mwav  fares,  &c. 
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London  County  Council  :  T.i  Ciiiistruct  a  numb?r  of  new  tramway 
iines  and  to  roconstruct  existing  tramways  (Particulars  of  these  lines 
have  already  a])])?ared  in  our  columns)  to  provide  and  run  motor 
omnibuses,  and  for  further  powers  in  regard  to  thoir  tramway  under- 
taking. 

Rhondda  Urban  Council  :  To  extend  time  for  purchase  of  lands  for 
completion  of  tramways  authorised  by  their  Act  of  1915,  to  amend  or 
cancel  agreements  with  Rhondda  Tramways  Company,  to  establi-ili 
s?rvice  of  motor  omnibuses.  &c. 

Sheffield  Corporation  :  To  construct  new  tramways,  to  lay  tramways 
on  separate  track,  further  powers  as  to  motor  omnibuses,  to  increase 
tramway  fares  on  special  occasiiuis,  &c. 

In  the  Bill  of  the  Great  Xortliern  Railway  power  is  sought  to  use  elec- 
trical energy  or  gas  b3yond  the  limits  of  undertakers  supplying  same. 

The  Tyneslde  Tramways  and  Tramroads  Company  :  To  amend  existing 
powers,  to  increase  borrowing  powers,  to  increase  tolls  and  charges, 
to  provide  and  run  motor  omnibuses,  &c. 

Hastimjs  Tramways  Company  :  To  use  the  overhead  system  on  all 
their  lines  and  to  amend  their  Acts  of  1900,  1903  and  1905. 

Wrexham  and  District  Transport  Company  :  To  amend  Company's 
existing  Acts  and  Orders  and  to  increa.se  tolls  ajid  charg'S,  to  alter 
provisions  as  to  workmen's  cars,  &c. 

In  the  Bill  for  the  incorporitiin  of  the  Derwent  Valley,  Calver  and 
Jiakewell  Rallimy  Comjmny  power  is  sought  to  work  the  railways  by 
electrical  energy  and  to  enter  into  agreements  as  to  the  supply  of  elec- 
•  tricity,  &c. 

London  United  Tramways.  Ltd.  :  To  incr?ase  faros  and  charges  and 
to  amend  provisions  as  to  stages,  workmen's  fares,  &c. 

In  the  Bill  promoted  by  the  London  Electric.  Metropolitan  District, 
City  and  South  London  and  Central  Lc^ndon  Railway  Compan/e«  authority 
13  sought  to  i.icrjase  and  alter  fares  and  charges,  to  amend  existing 
Acts,  &e. 

Central  London  and  Metropolitan  Railway  Companies  :  To  construct 
new  railways  and  works,  to  acquire  running  powers  for  the  Central 
Company  over  the  Kensington  and  Richmond  branch  of  the  L.  &  S.W. 
Railway,  to  enlarge  Aldgat_'  East  Station,  &c. 

Metropolitan  Electric  Tramways,  Ltd.  :  To  increase  fares  and  charges  ; 
further  powers  as  to  construction  and  use  of  junctions  and  junction 
Tines  ;  to  extend  time  for  construction  of  tramways  and  troll?v  vehicle 
lines,  to  U.S?  trail  rs  and  coupled  cars.  &c. 

Application  is  b?ing  made  to  the  Light  Railway  Commissioners  by 
the  Yorkshire  (Woollen  District)  Electric  Tramways,  Ltd.,  for  an  Order 
to  amend  the  Sji^n  Valley  and  Morby  Light  Railway  Orders,  to  increase 
the  fares  and  charges  for  i)asseng  'rs.  parcels,  animals,  goods  a^ld  minerals. 

Southend  Corporation  is  applying  for  a  Light  Railway  Order  to  autho- 
■rise  the  construction  of  additional  light  railways. 

Brighton  Corporation  desires  to  obtain  a  Light  Railway  Order  to 
construct  two  additional  light  railways. 

South  Metropolitan  Electric  Tramways  and  Lighting  Company  :  To 
increase  fares  and  charges,  to  use  trailer  and  coupled  cars,  <fec. 

Joint  Electricitv  Supply  .\!s'D  Tr.\ctiox  Bills. 

Coventry  Corporation  :  To  construct  additional  tramways,  to  provide 
and  work  motor  omnibuses  b?yond  city,  to  acquire  land  for  generat- 
iing  station;  further  powers  in  regard  to  electricity  undertakings,  &e. 

Edinburgh  Corporation  :  To  extend  boundaries  of  city  and  apply  elec- 
tric supply  pDwers,  &c. ,  to  added  area  ;  to  construct  tramways,  &c. 

Halifax  Corporation  :  To  construct  new  tramways  in  Halifax.  Ellind 
and  Hebden  Bridg?,  &c..to  carry  minerals  and  goods  on  the(brporation 
tramways,  to  alt?r  gaug>  of  existing  lines,  to  extend  area  of  electricity 
supjily.  to  sup])ly  electricity  in  bulk,  to  take  transfers  of  electricity  uji- 
dertakings,  &c. 

Salford  Corporation:  Additional  jiowers  in  connection  with  their 
tramway  and  omnibus  undert.ikings,  including  construction  of  IS 
additi)nal  bngths  of  line,  the  hying  of  electric  Hues  in  private  streets, 
and  other  powers  in  connection  with  the  electricity  undertaking. 

Lon-estoft  Corporation  :  To  use  trolhy  vehicles  and  overhead  electrical 
equipment  for  working  same,  to  work  motor  omnibuses  within  the 
borough,  and  further  provision  as  to  tramways,  trolley  vehicles,  omni- 
buses, el'ctric  supply,  &c. 

Manchester  Corporation  :  Construction  of  additional  tramways;  to 
enter  into  agreement  with  Denton  Urban  Council,  to  establish  a  sujicr- 
annuation  fund,  to  make  further  provisions  in  a'gard  to  loans  for  the 
Corporition's  electricity  undertaking,  including  the  raising  of  capital 
for  paym^nt'of  interest  during  construction  of  works  and  the  postpone- 
ment of  sinking  fund  payments.  &c. 

Portsmouth  Corjioration  :  To  construct  and  work  new  tramways,  to 
provide  and  run  motor  omnibu.ses.  to  ext.-nd  area  of  electricity  supply, 
further  ))owers  with  reference  to  electricity  undertaking,  &c. 

Dundee  Corporation  :  To  exempt  wires  and  works  of  the  electricity 
department  and  the  tram  rails  of  the  tramways  department  from  assess- 
ments, rates  and  charges,  to  mak"  provision  with  regard  to  the  i-eserve 
iund  of  the  el  ctrieity  de|)artment.  to  provide  for  through  working 
between  the  Corporation  tramways  and  the  lines  of  the  Dundee,  Bnnightx- 
Ferry  and  District  Tramways  Compnay,  &c. 

In"  the  Bristol  Corporation  Bill  authority  is  sought  to  construct  and 
use  new  roads  and  tramroads,  to  rejo^al  Kingswood  EL-ctric  Lighting 
Order,  to  hy  electric  lines  in  Ke.iTisham  and  Salford.  and  to  ae(|uin- 
other  electrical  undertakings  by  agreement,  &c. 

Cardiff  Corporation  :  To  construct  and  work  new  tramways,  to  >ise 
trailer  cars,  to  run  motor  omnibuses  within  an<l  byond  borough  boiui- 
dary.  to  let  electrical  Kttings  on  hire,  to  Hx  and  repair  lamp;.,  motors. 
&c.,  to  lay  mains  across,  imder  or  over  lands,  break  up  privat.-  roads.  &c. 


Iluddcrsfield  Corporation  :  To  construct  tramways  and  tramroads, 
to  increase  fares,  to  run  omnibuses,  for  further  provisions  regarding 
the  Corporation's  electricity  undertaking.  &c. 

In  the  Blackpool  Improvements  Bill  jjower  is  sought  to  extend  the 
borougli  area  and  to  extend  the  elertricity  supply  and  other  powers  of 
the  Corporation  to  added  areas  :  to  construct  tramways  and  tramroads 
in  the  borough,  Thornton  and  FL-etwood,  to  carry  goods  and  minerah 
on  the  lines,  &c. 

St.  .-{nnes-on-theSea  Urban  Council:  To  acquire  undertakings  of 
Blackpool,  St.  Annes  and  Lytham  Tramways  Company,  to  vest  portion 
of  undertaking  in  Lytham  Urban  Council,  with  power  to  take  a  lease 
of  the  undertaking;  to  constitute  a  Joint  Boarrl  for  working;  to  con- 
struct new  tramways,  to  run  trailer  cars,  compuLory  running  powen- 
overBlackpoolCorp  jration  tramways,  farther  powers  as  to  the  generation 
and  supply  of  electricity,  &e. 

Lytham  Council :  To  acquire  undertaking  of  Blackjiool,  St.  Annes  & 
Lytham  Tramway  Company;  to  enter  into  working  agr^'ments ;  to 
construct  tramways  in  Lytham  ;  compulsory  running  powers  over 
Blackjiool  Corporation  tramways;  further  powers  for  the  generation 
and  supply  of   electricity,  &c. 

In  the  liillfor  the  incorporation  of  the  Thames  Ocean  Wharf  Raiheay 
Company,  power  is  sought  to  construct  ebctricity  generating  stations 
and  to  work  railway  by  electricity  or  steam,  and  to  enter  into  agree- 
ments for  the  sujiply  of  electrical  energy,  i'c. 

MlSCELL.\NEOrS   BiLLS. 

The  following  local  authorities  seek  powers  to  provide  and  work  motor 
omnibuses  within  and  outside  their  areas  :  Bootle,  Bridlington.  Folke- 
stone and  Leigh  Corporations  and  the  .Mirthyr  Tydvil  and  RIsca  Urban 
Councils. 


The  Future  o£  Industrial  Po-^ver. 

An  interesting  address  on  "  Electricity  Supply  '  was  delivered  at 
Batley  last  week  by  Mr.  VV.  B.  Woodhouse  b>fore  a  meeting  of  manufac- 
turers, arranged  b\  the  Yorkshire  Section  of  the  Textile  Institute. 

Mr.  Woodhouse  said  that  while  it  was  recognised  that  the  extended 
use  of  machinery  was  of  great  importance  in  increasing  the  output  of 
industry,  the  question  of  the  methods  of  supplying  power  for  that 
machinery  were  even  more  inportant  than  in  the  past.  Unless  those 
methods  could  b?  improved,  industrial  progress  would  be  considerably 
retarded.  In  some  way  or  other,  the  cost  of  electric  power  must  be 
reduced,  even  though  the  cost  of  power  may  be  only  5  per  cent,  of  the 
selling  price,  as  he  took  it  it  was  the  case  in  respect  of  textiles.  Theri.' 
was  a  great  need  for  increasing  the  output  of  coal,  and  with  the  further 
use  of  machinery  and  the  goodwill  of  the  miner  he  thought  that  might  b» 
accomplished.  The  collieries  of  this  coimtry  consumed  for  power  pro- 
duction 18  million  tons  of  coal  per  year.  That  represented  i  per  cent. 
of  the  total  amount  of  coal  mined.  Approximately.  2J  million  horse- 
power was  used  by  the  collieries,  of  which  at  present  half  a  million  was 
electrical  power.  If  the  whole  of  the  power  were  produced  by  large 
stations,  the  same  amount  of  power  could  be  supplied  to  the  i)its  and 
a  reduction  of  12  million  tons  of  coal  achieved.  Some  14  million  tons  of 
coal  were  consumed  on  the  railways,  which,  if  electrically  worked,  would 
consume  less  than  one-half  of  that  quantity  ;  but  there  was  the  cost  of 
overhead  and  other  equipment  to  set  off  against  the  saving  on  coal. 
Factories  and  workshops  used  53  million  tons  of  coal,  and  the  textile 
trade,  he  estimated,  was  responsible  for  10  n\illions  to  create  approxi- 
mately two  million  horse-power.  Therefore,  the  12  million  tons  saved 
at  the  collieries  would  be  more  than  enough  to  supply  the  coal  used  by 
the  textile  industry. 

The  U.S"  of  Urge  turbines  and  the  importince  of  obtiining  economy 
of  capital  supplied  the  reasons  for  the  proposals  to  put  down  very  larae 
power  stations.  It  had  been  found  that  the  cost  of  producing  I  h.p. 
in  a  largo  station  was  less  than  half  the  cost  as  compared  with  a  small 
station.  The  further  advantages  of  largo  stations  were  that  they  could 
be  equip])ed  with  labjur-saving  machinery,  and  allow  of  expert  su|)er- 
vi-ion  of  the  processes.  Tue  disadvantages  of  the  big  st.ition  were 
recognised  to  bo  that  if  power  weiv  generated  at  one  centre  theri-  would 
bo  the  costs  of  distribution  to  meet.  There  was  thus  an  economical  limit 
to  the  size  of  a  station  ;  it  should  be  determined  by  comparative  density 
of  the  demand.  In  a  district  like  the  West  Riding,  the  argument  was  in 
favour  of  reducing  the  numbn-  of  stations.  The  only  places  whene  the 
power  stations  of  the  future  should  be  init  downi  were  the  sides  of  a  river 
or  near  the  seashore,  so  that  an  ample  volume  of  water  was  available  for 
condensing  purposes.  It  seemed  to  be  assumed  that  the  electrical 
engineer  was  always  an  opponent  of  gas.  On  the  contrary,  they  all 
looked  forward  to  the  time  when,  alongside  the  big  power  stations,  there 
would  bo  plant  to  extract  by-products  fnuu  coal.  That  would  be  in  the 
national  interest,  and  it  would  bo  done  to-day  only  the  process  did  not 
pay.  A  new  method  of  treating  coal  for  the  generation  of  electricity 
must  be  discovered.  The  piveess  used  at  gas  works  was  primarily 
desicncd  to  ])roduce  gas.  and.  although  good  enough  for  its  purpose,  was 
not  suited  to  the  needs  of  the  electrical  engineer.  Referring  to  the 
Electrical  Supiily  Bill,  he  said  the  Electricity  Commissioneni  would  have 
to  .see  that  no  power  comjiany  was  subject etl  to  restrictions  by  local 
authorities  and  others  without  the  interests  of  the  large  users  of  electricity 
being  consulted.  In  the  West  Riding  theiv  were  25  electricity  under- 
takings. Some  of  those  were  now  working  jointly,  and  that  inter- 
communication showed  that  the  various  jniwer  authoriti-s  were  moving 
in  the  right  direction.  It  was  hoped  that  the  Elecrrieitx  C.unmissionere 
wouUl  make  them  move  more  rapidly. 
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l^'actory  and  Workshop   Lighting. 


A  greater  outimt  and  an  increased  cfticieney  (in  tlie  part  of  workers 
are  the  mo'st  urgent  needs  of  the  day,  and  good  lighting  is  an  important 
aid  in  attaining  these  desirable  ends.  It  i*  true  that  manufacturers  and 
employer*  are  Iiecoming  alive  to  the  importance  of  good  lighting,  but 

there  is  still  much  room 
for  improvement  in  many 
factories  and  work-rooms. 
There  can  be  no  doubt  that 
iiiipro])er  illumination  is  the 
l)igg.'st  and  most  frequent 
cause  of  spoilage,  waste, 
accidents,  small  production 
and  high  costs  in  industry. 
On  the  other  hand  good 
light,  when  projierly  ap- 
plied, cuts  down  waste  and 
.spoilage,  helps  to  avoid 
accidents,  to  lower  CQSts  and 
to  increase  the  output. 
Thus  good  lighting  might  be 
said  to  be  a  good  dividend 
paying  investment  by 
manufacturers.  In  this 
connection  manufacturing 
and  business  houses  will  be 
intjrested  in  a  beautifully 
printed  pamphlet  entitled  : 
"  Cause  and  Effect,"  which 
has  been  issued  bj'  the 
Benjamin  Electric,  Ltd., 
of  Tariff-road,  Tottenham, 
L(jiHlon,  X.IT.  in  which  some  typical  lighting  installations  are  sho'wn. 
By  the  aid  of  correctly  designed  reflectors  and  fixtures  the  comfort, 
health  and  productivity  of  workmen  are  increased,  and  the  interests  of 
employers  are  enhanced  by  making  labour  efficient  and  profitable.  The 
first  view  in  the  pamjihlet  shows  a  "safety  fir-st  "  installation  by  which 
all  sharp  shadows  are  eliminated,  and  the  benches,  machines,  and  every- 
thing in  the  shop  are  clearly  shown  without  objectionable  glare.  A 
second  installation  shows  a  light  of  correct  intensity  and  daylight  for 
foundries,  a  third  for  the  assembling  shop,  and  there  are  others  .suitable 
for  various  kinds  of  workshops,  sewing  rooms,  drawing  tables,  &c.  In 
each  case  the  installation  is  specially  designed  in  order  to  provide  for  the 
special  requirements  of  the  work  to  be  performed.  The  Benjamin 
C'omi)any.  who  ar?  lighting  experts  and  who  have  had  a  lengthy  experi- 
ence in  the  design  and  manufacture  of  reflectors  and  lighting  fixtures, 
claim  that  by  using  the  projx^r  reflector  and  lamp  to  fit  the  conditions  of 
each  individual  job,  eye  strain  is  reduced,  the  .surroundings  are  made 
more  cheerful,  the  work  can  be  jierfomied  with  leis  fatigue,  order  and 
neatness,  as  well  as  more  effective  suj>erint(ndence  and  management 
increased,  while  there  is  approximately  an  increase  of  12  [kt  cent,  in 
production,  and  25  jjer  cent,  reduction  in  accidents. 


Co-operative  Housing  Schemes. 

Representatives  of  all  the  important  organisations  interested  in  the 
provi'ion  of  working-class  housing  accommodation  by  means  of  public 
utility  societies  took  part  in  a  deputation  which  was  received  by  Dr. 
Addison  at  the  Ministry  of  Health.  The  deputation  was  organised  by 
the  .Joint  Housing  Committee  of  the  Federation  of  British  Industries 
and  the  National  Alliance  of  Employers  and  Employed,  to  point  out  to 
the  Minister  the  impo.ssibility  of  public  utility  soci-:ities  undertaking 
building  under  the  terms  of  the  Act  of  1919. 

Sir  Au:ern()N  Fikth  (a  vice-president  of  the  E.B.I,  and  chairman  of 
the  .Joint  Housing  Committee)  introduced  the  deputation,  and  submitted 
a  statement  reviewing  the  whole  position.  It  was  pointed  out  that  the 
pre:;ent  rate  of  |)rogress  was  not  satisfactory,  and  that,  despite  announce 
ments  of  the  number  of  public  utility  societies  who  were  content  with 
the  terms,  few  had  proceeded  with  building.  Many  manufacturers  were 
anxious  to  provide  better  living  conditions  fejr  their  employees  by  means 
of  such  societies,  and  there  was  evidence  that  groups  of  workpeople  and 
co-operative  soci -ties  would  !>:•  willing  to  proceed  if  favourable  terms 
wcTt?  offereel.  At  presi-nt  there  was  no  security  that  they  would  even 
get  their  money  back  if  they  jmt  it  into  such  a  society,  much  less  wa? 
there  hope  of  any  return  upon  it.  One  of  the  chi:-f  arguments  for  public 
utility  societies  was  that  the  co-operative  nature  of  these  .societies 
introduceel  a  feeling  oi  common  interest  b  tween  employers  and  their 
workpeople.  If  this  object  was  to  be  achi  'Vetl,  it  was  essential  that  the 
tenants  .shouki  be  shareholders,  and  have  a  definite  share  in  the  manage- 
ment of  a  society.  It  was,  however,  inipr:'ible  to  secure  co-op-eration 
if  there  were  no  dividends.  The  return  on  capital  depended  largely  upon 
the  rents  which  could  be  charged,  and  it  was  nc-cessary  that  this  point 
should  be  s^ttbd  at  ejnce.  The  Joint  Committee  suggested  that,  if  it 
were  possibi-  to  ensure  that  private  eapitil  inve-sted  in  public  utility 
societies  could  be  guaranteed  some  nominal  return  (say  4  per  cent.)  until 
such  a  time  as  rents  were  allowed  to  rise  to  their  proper  post-war  economic 
level,  it  was  probable  that  many  would  be  willing  to  accept  as  a  reason 
abl  •  risk  whatever  mi'.;ht  happ-n  at  the  end  of  that  period. 


Capt.  R.  h.  Reiss,  on  behalf  of  the  Oardin  Cities  and  Town  I'lmning 
Association,  said  some  .50  new  societies  had  b -en  registoRd  by  his  Associa- 
ticin  this  year,  in  addition  to  thofe  existing  before  the  war  ;  but  very  few 
had  found  it  possible  to  proceed.  Numerous  inquiries  had  been  receiveel, 
not  only  from  emjjloyers,  but  also  from  workpeople  and  co-operative 
societies  :  but,  in  view  of  the  unsatisfactory  nature  of  the  terms,  his 
Association  had  felt  bounel  to  discourage  these  persons  from  forming 
societies.  He  prottsted  against  the  rateof  interest  chargeable  on  loans 
to  public  utility  societies  b?ing  raised  to  6  per  cent.,  and  exi)laincd  that 
this  would  mean  a  Is.  per  week  increase  in  rents. 

Mr.  Henry  Vivian  heartily  approved  of  the  propo.'^als  put  forwarel 
by  Sir  Algernon  Firth.  He.  however,  desired  to  put  forward  an  addi- 
tional proposal — viz.,  that  the  State  subsiely  should  be  bas'd  on  a  grant 
of  a  definite  sum  per  foot  cube,  and  not  on  a  percentage  of  the  cost  of 
building.     Any  other  system  would  tend  to  increase  costs. 

Other  speakers  having  maele  statements.  Dr.  Addison  said  he  fully 
realised  the  difficulties  of  societies  under  present  conditions,  and  pro- 
misee! to  give  symjiathetic  eons  ieleration  to  what  had  been  said. 


Coal  for  Electricity  Works. 

The  following  extracts  from  the  Coal  (Pit's  Mouth)  Prices  Order  antl 
Direction  of  the  29th  ult.,  which  comes  into  force  on  Monday,  will  be  of 
interest  to  our  readers  : — 

Where  coal  is  delivered  to  a  gas  or  electricity  undertaking  the  owners 
or  secretary  or  manager  may,  when  paying  therefor,  give  a  certificate 
either  to  the  colliery  owner  or  to  the  factor,  dealer  or  merchant  from 
whom  they  bought  that  a  proportion  of  the  said  coal  has  been  or  will  be 
used  by  them  for  making  gas  or  electricity  for  domestic  or  household 
purposes  and  shall  in  that  case  be  entitleel  to  eleduet  10s.  ))er  ton  from 
the  price  in  respect  of  such  proportion.  The  proportion  in  respect  of 
which  such  certificate  may  be  given  shall  not  exceed  the  proportion 
which  the  gas  or  electricity  supplieel  by  them  for  such  purposes  bears 
to  their  total  output.  Provideel  that  the  Controller  may  vary  or  pre- 
scribe the  amount  of  coal  in  res^ject  of  which  such  deeluction  may  be 
maele  as  he  in  his  absolute  discretion  thinks  fit. 

Every  colliery  owner  and  every  factor,  elealer  or  merchant  and  the 
owners  of  every  gas  or  electricity  undertaking  shall,  if  and  when  reijuired 
by  the  Controller,  elisclose  to  him  any  book  kept  by  them  containing 
entries  in  regard  to  coal  bought  or  sokl  by  them,  and  shall  supply  copies 
of  any  entries  that  the  Controller  may  require  verified  in  such  manner 
as  he  may  direct. 

Coal  shall  be  deemed  to  be  bought  or  solel  for  elomestic  or  household 
purposes  only  when  it  is  bought  or  solel  for  the  purpose  of  supply  (cither- 
by  re-salf  or  directly)  custuuiers  uneler  the  provisions  of  the  Hou.sehoUl 
Fuel  and  l.iehtiiiL'  <  ii'dir.  I  ;i| '.I.  or  any  modification  thereof. 

Gas  or  (el.-ctricity  su|.|.li.  d  fur  domestic  or  household  purposes  means 
gas  or  electricity  supjili'il  tu  any  premises  coming  within,  and  for  the 
purposes  mentioneel  in.  the  siiid  ( irdi-r. 


Whitley  Councils. 

A  meeting  of  the  District  Council  Electricity  Supjily  (No.  G  Western 
Area)  was  held  at  Bristol  on  the  I7th  ult.,  Mr.  H.  Faraday  Proctor  in 
the  chair.  A  sub-committee  was  appointee!  of  four  members  on  the 
employers'  side  and  four  on  the  employees'  side  to  obtain  information 
and  to  report  to  the  Council  on  the  consolidation  of  war  advances  and 
war  bonuses  into  permanent  rates  of  wages  and  on  conditions  of  labour. 
A  resolution  was  passed  recommending  the  National  Council  for  Elec- 
tricity Sujiply  to  issue  a  notice  to  all  electricity  supply  undertakings 
that  the  engineering  award  datcel  Nov.  5,  1919,  of  Ss.  per  week  be  paid, 
excejjt  in  cases  where  it  has  been  the  practice  to  regulate  the  wages  of 
the  men  concerned  by  other  awards.  A  resolution  was  also  jiassed 
recommending  tho.se  undertakings  which  have  not  already  done  so  to 
adopt  the  47  and  48  hours  working  week. 

tin  the  20th  ult.  the  Northern  tramway  workers  agrecjd  to  form  a 
■Joint  Industrial  Council,  which  has  been  electee!  as  folkjws  : — H.  (iraham 
(Newcastle),  G.  Ross  (Sunderland),  .J.  Bruce  (Houghton-le-Spring), 
F.  Derbyshire  (Stockton),  T.  Foggin  (Gateshead).  C.  Marclimant  (Car- 
lisle) anel  S.  Newsimu'  (Hartk-pool).  In  ease  the  membership  of  the 
Council  is  increa.sed  to  ten.  C.  Dulton  (.'^underland),  W.  Rushmere  (New- 
castle), and  P.  McNanan  (Tynr-ii'e)  were  elms  ii  as  provisional  members. 
Mr.  .1.  Hind  was  appoint. 'I'l  secrlaiy  to  the  Cooru-il. 


Legal    Intelligence. 

Workmen's  Compensation. 

At  the  City  of  London  Court .  last  wrrk.  Ilie  widow  of  a  cnble  jointer,. 
name-d  Farrant,  claimed  £300  against  the  County  of  London  Electric 
Supply.  Company,  Ltd.,  as  com|)ensation  for  the  death  of  her  husband, 
wheV  was  killeel  in  a  switch  room  at  the  company's  power  station  at 
Mitcham-lane.  It  was  claimed  that  Farrant.  who  received  a  shock  from 
an  11,000-volt  cable,  ought  not  to  have  gone  into  the  switch  room  untiB 
he  had  ascertained  that  the  power  had  been  turned  off,  and  that  there- 
fore the  company  was  not  li.ible. 

.Judgment  was  reserved. 
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SPECIFICATIONS  PUBLISHED. 

The  following  abstract  from  some  of  the  specifications  recently  published  have  been 
specially  compiled  by  Messrs.  Mewburn,  Ellis  &  Co.,  Chartered  Patent  Agents, 
70  and  72,  Chancery-lane.  London.  W.C. 

Whenever  the  date  applied  for  differs  from  the  dale  on  which  the  application  was  lodged 
at  the  Patent  Office  the  former  is  given  in  brackets  after  the  title. 


8.118  H* 


1914  Specifications. 
>  &  HooKHAM.     Electrolytic  meters.     (31,3,14.) 


1917  Specifications. 
107.013  GuiLLOu.     Magnetos.     127  1/15.1 

133.337  Western    Electric  Co.    &   Polinkowsky.    (Western   Electric   Co.    partly). 
Machine  switching  telephone  systems.    ( 17, 12/17.) 

1918  Specifications. 

118.630  Remy    Electric   Co.     Regulating   devices   for   dynamo-electric   machines. 
(10  7/17.) 

118.631  Remy    Electric   Co.     Regulating   devices   for    dynamo-electric   machines. 
(18/8/17.) 

121,588  Chomier.     Miners  electric  lamps.    (17/12/17.) 

127,229  Candlot.     Apparatus  for  electromagnetically  controlling   jigging  conveyors. 

(24/5/18.) 
132.221  Alcock,  Brander  &  Wagstaff.     Electrical  process  for  thawing  carcases  of 

frozen  meat  and  the  like.     (5  9,'  18.) 

133.338  Western  Electric  Co.,  Polinkowsky  &  Deakin.      Semi-automatic  telephone 
systems.    (2/1,18.) 

133  339  Berry.     Electrical  transformers  for  regulating  or  varying  the  voltage  of  the 
current  supplied  therefrom.     (4, 1/18.) 
An  arrangement  wherein  there  is  associated  with  tappings  on  a  primary  or  second- 
ary winding  of  a  main  transformer  and  a  main  regulating  switch  whereby  the  active 
length  of  the  primary  or  secondary  winding  in  circuit  can  be  altered  and  the  voltage 
of  the  secondary  current  correspondingly  varied,  an  auto- transformer  energised  from 
the  main  transformer  winding  the  voltage  of  which  is  to  be  regulated  and  a  supple- 
mentary regulating  switch,  whereby  the  transformer  can  be  utilised  to  still  further 
vary  the  voltage  of  the  secondary  current  supolied  by  the  main  transformer. 
133.341  Western  ElectricCo.  &Polinkowsky.     Machine  switching  telephone  systems 
(11,1/18.) 

1919  Specifications. 

!  23.096  MoLLERHOj.      Iron  cores  for  electro  transformers,  inductances  and  the  like. 
(6/2/18.) 

123,306  Soc.  Electro  Metallurgique  Francaise.     Electric  furnaces.    (11/2/18.) 

132,224  Fagerlund.     Electric  switches.     (6,9/18.1 

133,081  Fessenden.     Methods  and  apparatus  for  detecting  low-frequency  impulses. 
(21/5/17.) 

133,083  Rogers  &  Lyon.     Wireless  signalling  systems.     (10/11/16.) 

A  wireless  system  for  signalling  by  electro-magnetic  waves,  in  which  an  antenna 
from  the  signal  instrument  is  used,  in  which  the  antenna  is  placed  on  or  under  the 
surface  of  the  earth  or  water,  and  in  electrical  contact  therewith  substantially  through  - 
out  its  entire  length,  thereby  constituting  a  ground  connection  along  such  length  and 
an  additional  grounded  connection  for  said  instrument. 

133,092  B.T.-H.  Co.     (G.E.  Co.)     Electric  furnaces.     (9'2/18.) 

133,099  Reid.     Electrical  furnaces.     (13,3/18.) 

1 15,839  Bosch  Akt.-Ges.    Double-current  dynamo  machines.    (15,'5;17.) 

133,114  Palin.     Apparatus  for  controlling  electric  circuits.     I2/8'18.) 

133,122  Hinrichsen.    Combined  push-button  and  automatic  switch  to  be  applied  on 
electric  flatirons.    (19,9,18.) 

133,135  Electrical  Improvements,  Ltd.,  &  Bearo,     Electric  reactance  coils.  (30/9/18.) 

133,153  Tucker  &CRABTREE.     Electric  switches.     (3  I0'18.) 

133,162  Ness.     Electro-plating  and  electro-cleaning  apparatus.     (4,10/18.) 

133.176  Brookes.     Electric  switch.     (11,10  18.) 

133,181   Edison  Sv,.,N  ElectricCo.  SiHlATT.     Wireless  telegraph  valves.  (14/10,18,) 

133.187  B.T.-H.  Co.  &  Wedmore.  Protective  devices  for  alternating  electric  current 
distribution  systems.  (17/10/18.) 
F-^lates  to  a  method  of  compensating  for  the  lack  of  balance  between  the  trans- 
formers, which  consists  in  providing  on  the  relays  or  tripping  devices  of  the  system, 
coils  producing  when  excited  by  the  current,  forces  tending  to  restrain  the  relays  or 
tripping  devices  from  operating,  which  forces  are  substantially  proportional  to  the 
current  in  the  feeder. 

133.199  Robinson.     Electrical  switches.     (31/10/18.) 

133.200  Beaver.   Richards  &  Claremont.    Test  sheath   joint   for  electric  cables. 
(31/10/18.) 

133,220  Donovan  &  Donovan.     Electric  terminals  suitable  for  switches  and  other  elec- 
trical apparatus.     (11/12/18.1 


23.576 
23,578 
23,586 
23,587 
23,590 
23,599 
23,613 
23,616 
23,623 
23,629 
23,637 
23.639 
23,659 
23,663 

23,675 

23,676 
23,691 
23.700 
23,701 
23,705 
23.722 
23.724 
23.759 
23,752 


23.845 
23,873 
23,876 
23,891 
23,906 


APPLICATIONS  FOR  P.ATENTS. 

Note.— Names  within  parentheses  are  those  of  communicators  of  int,entions. 

September  25,  1919. 
Western  Electric  Co.    Telephone.  &c..  transmission  systen-s. 
Chantler.     Insulators  for  overhead  wires,  &c. 
Ross.     Electric  fuses. 
London.     Electric  heating  apparatus. 
Fuller  &  Gilbert.     Holders  for  incanaescent  lamps. 
Smith  &  Dorer.     Electric  lamp  for  vehicles. 
B,  T.-H.  Co.     G.  E.  Co.)     Power  transmission. 

Umes,     Variable  limit  switch  for  motors  operating  printing  machinery. 
Javes.    (Submarine  Signal  &  Co.)     Electromagnetic  oscillators. 
Berwick  &  Sizaire.     Ignition  devices. 

PoHi.E.    Detecting  use  of  incandescent  lamps.    (28,'8/18,  Germany.) 
HOLLISTER.     Magneto-electric  machines. 
Tannahill.    Csiling.  &c..  roses. 
LoRiNG.    Altering  electrical  conductivity  r>f  metals. 

September  26.  1919. 
Taylor.    Obtaining  currents  of  any  frequency  from  three-phase  systems  cf  any 

frequency. 
Taylor.     Improving  power  factor  of  alternating  current  apparatus. 
Metropolitan  Vickers  Electrical  Co     Steam  turbines. 
Taylor.     Improving  distribution  on  single-phase  and  two-phase  systems. 
Osborn.    Spring  motor  for  driving  dynamos  from  windmill. 
Peli  fry.     Electric  gas  lighter  and  extinguisher. 
DE  Becker,     Incandescent  lamps. 
Taylor.     Distribution  in  alternating  current  systems. 
Mather  &  Piatt  &  Hepburn.     Bi-polar  electrode  electrolysers. 
B.  T.-H.  Co.     (G.  E.  Co.)     High-frequency  alternators. 

September  27,  1919. 
Sarcent.    Socket  lor  electric  light  globes. 
Brvdcn  &  C'.'siNs.    Wireless  feletiraphy  and  telephony.  &-. 

September  29.  1919. 
Parsons.     Electrically-operated  diaphragm  horns. 
Berwick  &  Sizairb.    Conduits  for  electric  wires. 
B.  T.-H.  Co.     iG.  E.  Co.)    Motor  control  systems. 
RuzicKA.     Detection  of  electrically  conducting  bodies. 

Levy.     Antiparasitic  receiving  and  selecting  system  for  telegraphy  and  telephony. 
(1/10/18,  France.) 


Gommercial  Topics. 

Taxation  of  Road  Vehicles. 

Till-  .Minisdv  of  Tran.sport  has  formed  a  committee  of  12  members, 
witli  ,Sir  Hin  ry  .Maybury  as  chairman,  to  considerand  r,  part  upon  various 
nialt.-is  r'Utinu  to  road  vehicles,  including  ti.\ati'>n,  rogiUrdtion  and 
licensing:  design,  construction  and  weight ;  .spx-d  limits,  &c. 

*         *         *         * 

Non-Ferrous  Metal  Stocks. 

The  Miiii-.try  of  .Munitions  have  the  following  stocks  of  non-ferrous 
materials  (ixelusivi-  of  old  metal  and  scrap)  in  this  country  : — Copper, 
18,492  tons:  spelter  (g.o.h.),  14,727  tons:  sp?lter  (refined),"ll,o63  tons; 
aluminium,  9,353  tons  ;  soft  pig  lead,  64,832  tons  ;  nickel,  2,100  tons; 
antimony  rrgulu.s,  3.200  tons.  A  proportion  of  these  stocks  has,  how- 
ever, been  sold  to  the  trade  for  forward  delivery. 

German  Goods  in  Scandinavia. 

It  is  reported  that  (German  rom|jetiti(m  for  electrical  contracts  Ls 
b-?coming  very  keen  in  Sweden  and  Norway.  Last  month  German  firms 
.secured  a  large  order  for  machinery  for  factories  in  the  North  of  Swe<len, 
at  a  price  half  a  million  cro\vns  lower  than  the  lowest  *Swedish  tender. 
Norway  has  also  given  orders  to  German  manufacturers  to  the  value  of 
millions  of  crowns.  Swedish  factories  previously  had  a  very  gotxl  market 
in  Norway,  but  they  are  b?ing  ousted  by  Germans.  Of  the  four  large 
turbines  at  Raanaasfos  power  station  in  Norway  three  turbines  have 
b.^en  ordered  from  Germany  and  one  from  Sweden. 
*         *         *         * 

South  African  Electrical  Supplies. 

According  to  recent  statistics,  the  value  of  the  imports  of  electric 
materials,  cable  and  wire  into  South  Africa  during  1918  was  only  £90.624, 
compared  with  £2.5(1,669  in  1913.  The  im])orts  from  the  United  Kingdom 
decreased  in  value  from  £170,293  in  1913  to  £19,744  in  1918;  but 
American  imports  increased  from  £4,977  to  £32,026.  A  striking  f ,>atu're 
is  the  extraordinary  position  of  Japanese  imports  in  1918.  During  that 
year  the  value  of  Japanese  imports  was  £33,955,  an  amount  greater  than 
that  of  any  other  country,  yet  it  was  not  until  1917  that  Japanese  manu- 
facturers introduced  their  goods  into  the  market,  when  the  value  of  such 
imports  amounted  to  only  £142.  In  vi;'W  of  the  inferior  quality  of 
.Japanese  supplies  and  the  impossibility  of  r^»lying  upon  goods  bing 
equal  to  sample,  it  is  not  though  tlikely  that  .Japan  will  retain  any  ]x?r- 
maneiit  hold  on  the  market. 

*         *         *         * 

The  South  African  Electrical  Market. 

The  iveeiit  report  of  H.ll.  Tiv.de  Commissioner  for  Siuth  Africa  (Mr. 
J.  L.  Wilson  Goode)  contains  mueli  that  is  of  direct  interest  to  electrical 
manufacturers  and  exporters.  After  referring  to  the  increased  com- 
petition of  America  and  other  countries,  Mr.  Goode  gives  a  list  of  various 
public  works  which  are  projected.  The  Department  of  Posts  and  Tele- 
graphs of  the  Union  of  South  Africa  is  taking  steps  to  extend  and  improve 
the  telephone  .sy.stera.  It  is  proposed  to  in.stall  at  .Johannesburg  and  at 
f'ape  Town  automatic  exchanges  for  10,01)0  connections,  and  the  i  rj- 
viiion  of  similar  switchboards  of  a  lesser  capacity  for  use  at  other  centres 
in  the  Union  is  under  consideration.  The  Borough  of  Durban  is  nego- 
tiating for  the  acquisition  of  a  site  for  a  new  power  station,  and  new 
machinery  is  being  installed  at  the  old  works.  Maritzburg  Corporation 
has  under  consideration  the  question  of  extensive  additions  to  the  el- ctric 
generating  plant  which  have  been  delayed  owing  to  the  war.  The  muni- 
cipality of  Mossel  Bay  is  thinking  of  ]mtting  in  electric  lighting  pUnt, 
but  the  projected  scheme  may  be  revised  and  extended. 

The  combined  efforts  of  the  local  factories  which  have  sprung  into 
prominence,  or  into  existence,  since  the  commencemtnt  of  the  war  have 
flemonstrated  the  ability  of  South  African  manufacturers  to  meet  the 
requirements  of  the  mines  in  a  way  sufticimt  at  least  to  maintain  their 
operations  to  the  extent  of  about  80  to  iX)  i>er  cent,  of  their  pre-war 
capacity  ;  but  the  manufacture  of  special  machirery.  such  as  turbines, 
steam  engines,  pumps,  <Sc.,  will  in  all  proliability  b,^  beyond  the  rt-ach  of 
the  local  manufacturing  community  for  a  number  of  years.  In  (Kiint  of 
value,  the  imports  into  South  Africa  in  1913  wetv  £765.986.  of  which 
the  United  Kingdom  suppli-d  goods  to  the  value  of  £511,968,  and  the 
United  States  of  America  to  the  value  of  £161,191.  German  goods  were 
valued  at  £73.939  and  Danish  goods  at  £11,273.  In  1918  the  total 
imjiorts  were  valued  at  £51)9,448  ;  the  imi>orts  from  the  United  Kingdom 
wer\>  valued  at  £292,123,  but  the  imports  of  .American  machinery  in  1918 
were  £271,730.  The  demand  tor  all  class»s  of  mining  machinery  is  very- 
groat,  as  is  that  for  punip-i  n.sed  in  connection  with  the  mines.  In  this 
connection,  att-ntion  isenlUd  to  the  adviiability  i  f  iutiMducing  a  British 
manufactured  high-lift  centrifugal  )nimp  for  heads  up  to  2.0(K1  ft.  to 
3,0IK)  ft.  The  bulk  of  this  business  is  in  the  hands  of  forvign  manufae- 
turei-s,  notably  a  large  tirm  of  manufacturers  in  Switrx-Hand. 

.Mthcnigh  the  (irice  of  every  eliss  of  elctrieal  machinery  rose  Ivyond 
all  expectations,  the  value  of  the  imiiorts  in  1918  was  only  £126.323, 
ciunjKired  with  £451.280  in  1913.  so  that  the  actual  quantity  imported 
during  1918  was  probably  under  20  per  cent,  of  the  imports  of  1913. 
The  positim  of  the  Unit.d  Kingdom  was  stivnger  in  com))arison  in  1918 
than  in  1913.  but  it  must  be  tiken  into  consideration  that,  whereas  in 
1913  the  imports  fi-om  (Jerinany  were  valued  at  £2.52,746,  the  imports  in 
1918  had  diieontiinud.  The  imports  fnun  .\merica  in  1918  represtntxl 
about  half  the  lot.il.  whereas  in  1913  they  did  notamount  to  10  jK-rcent. 
of  the  total.  In  many  ca.ses  orders  for  electrical  machinery  were  sus- 
li'iided  during  the  p>ii  id  of  the.  war.  and  Mr.  WilsontJoode  is  of  opinion 
that  a  demand  from  the  Unit-d  Kingdom  can  now  b>  looked  for  with 
eon  lidence. 
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AccBlXGTON  El  itriiy  ('■mi 
str.-et.  Church,  fur  a  ,su!)-<t   ti)ii. 

Dover  Corpor  .ti  >n  will  '.-xt  -nd  it  ■.  supply  mai.is  t  >  the  i^  mtli  For  I  iml 
Lighthouse,  at  a  cost  of  £2.-UH). 

Leicester Carpjr  tti  m  has  decii?d  tu  purchas:>  tlie  Fr>'oinan"s  M'adow 
as  a  si'^  for  a  new  g  'ncr-iting  station. 

A  sum  of  £22,820  is  to  b.-  expanded  upon  cl-ctric  supply  cxt:'nsions  by 
IsU.ngton  (London)  Borough  Council. 

Th  •  Richmond  (York.)  Town  Council  ha;  r'(|u?5t?d  th?  (;isCjmmitt?e 
to  submit  a  report  upjn  the  questiin  of  el.'Ctricity  supply. 

Th-  Becci.e,s  Parish  Church  Council  has  decided  to  adopt  eL-ctric 
lightiig  for  the  church. 

It  i.  prjpjsed  t  >  i  icr-as-  th»  sahry  of  the  Nelson  Borough  ElH-trical 
Engineer  and  Tramway  JlanagT  by  £.t()  a  y^"ar. 

Th"  Stnthorpk  and  Fbodinch.^m  Urban  Council  has  instructxl  an 
el'Ctri^al  engineer  to  prepar?  an  electri'  supply  scheme. 

MiLNRow  Urban  Council  has  appoint  >d  a  conimitt?e  to  consider  the 
questi  m  of  cL-ctricity  sujipty  for  lighting  and  iiower  in  the  di',trict. 

M.\Nr"iESTEB  Corpjratijn  ar."  recommended  by  the  Ebctricity  Com- 
mitt  ■•:-  1 1  increase  the  charges  for  el?ctric  current  as  from  Jan.  1  next. 

Trowbridge  Trades  and  Labour  Council  has  passed  a  resolution 
urgi.ig  the  Urban  Council  to  acquire  the  l)cal  ebctrieity  works.  The 
right  t  J  purchase  cannot,  however,  be  e.\erei;?d  until  19."!2. 

A  Sp  'ci'.l  Committee  has  b-en  appointed  by  the  M.\chynlleth  Urban 
Council  i.T  order  to  report  upon  a  i)roposal  to  utilise  local  water  power 
in  the  g  nerati  )n  of  electrical  energy  for  public  and  private  lighting. 

An  iiqi:iry  was  held  at  West  H.\m  on  Tuesday  into  the  application 
of  the  ('  irp.irati  m  for  sanction  to  borrow  £164.500  for  extensions  of  the 
electri  ity  undertaking. 

Liveri'Ooi,  Corporation  propos"s  to  apply  for  sanction  to  borrow 
a  further  sum  of  £2o;i.00u  foradditijnalg'nerating  plant,  boilers,  cooling 
towers.  &-C..  in  connection  with  the  reconstruction  of  List?r-drive  electric 
power  Ktjtijn. 

All  previous  records  ar-  bMng  broken  in  the  output  at  the  Oldham 
Coriiontim  El?ctrioity  Works.  During  the  fortnight  ending  Nov.  19, 
the  unit^  g>nerat?d  were  749,879,  against  5.o3,292  for  the  corresponding 
peri  >d   last  year. 

Owing  t  J  the  ))res?nt  bad  system  of  gas  lighting  at  the  Children's  Home 
the  PoRTs.MOl'TH  Guardims  have  decided  to  introduce  the  electric  light, 
and  the  Finance  Committee  has  been  asked  to  report  upon  the  financial 
asjiect  of  the  questiin. 

Aid.  Wm.  Bruce  has  resigned  the  chairmanship  of  the  Sunderl.4ND 
Electricity  Committee  owing  tj  continued  ill  h-alth,  and  in  his  place 
Ck»un.  R.  .J.  Wilson,  the  vice-chairman,  has  been  ap|)ointed  chairman, 
with  Coun.  T.  Speeding  as  vice-chairman. 

Bl-ickpool  El-ctricity  Committee  has  d'cid'd,  on  the  sugg-stim  of 
the  el'Ctrieal  engineer  (Mr.  Cha>.  Furness)  to  apply  for  sanction  to 
borrow  £30,003  for  new  cabl's,  &c.,  in  orJ>r  to  b>  abb  to  meet  the 
incr 'asing  demands  for  el'ctric  current. 

The  Earl  of  Ell«-sniere  is  having  additimal  electrieal  installitijns  and 
renewals  effected  at  colli 'ri's  and  workshops  in  the  Worsby  di:trict. 
The  Wigan  Coal  &  Inm  Company  aho  contemplates  putting  down 
additional  ebctri-al  pi  int  and  renewing  exiiting  phnts  at  an  early  date. 
The  Urban  Electric  .Supply  Company  has  notified  Grantham  Cor- 
poration of  its  intention  to  increase  meter  rents  by  Is.  each  per  quarter, 
and  to  advance  the  price  of  current  by  contract  by  2',d.  per  unit,  plus 
"the  present  percentage. 

St.  Pancr.\s  (L/f)n(lon)  Borough  Council  has  adopt  d  a  reconunendati  )n 
of  the  Electricity  and  Public  Lighting  Committee  to  increa.se  the  charges 
for  electricity.  The  new  tariff  will  be  as  foil  )ws  :  Lighting,  Hit  rate,  8d. 
jicr  unit  ;  power,  2d.  per  unit  ;  h-ating  supply,  2d.  per  unit  (plus  rental 
of  meter,  minimum  charge  Is.  6d.  per  quarter). 

Arrangements  have  been  made  by  which  the  East  Hetton  and 
Trivdon  GBANCiE  Colli -ry  Companies  will  light  the  street-,  and  roads 
in  East  H-tt  »n,  Quarrington  Hill,  Casisop,  South  Vi 'w  and  Kelloe  by 
electrieity,  the  comi>jni's  to  by  the  cabl\s  and  provile  the  plant  for 
£800  pT  annum. 

The  Worce-ster  Electrieity  Committee  reports  a  briik  demand  for 
electric  power,  and  negotiations  are  proceeding  for  an  additional  1.1 
million  units  jkt  annum.  It  has  also  been  decided  to  install  an  alf- 
electric  drive  for  pumping  at  the  waterworks.  For  the  first  300.0111) 
units  Id.  perunit  will  b- pail,  with  a  variable  sum  (based  uji  in  the  labour 
and  coal  costs)  per  unit  for  the  remainder. 

Tlie  new  Electrhal  Driven  Winder  whi'eh  ii  in  use  at  the  Isabella 
]iit  of  the  Cowpen  Coal  Company,  BIyth,  was  designed  by  the  company's 
engineer,  .Mr.  C.  Hunt'-r,  and  is  capabb  of  raiung  loO  toiw  per  hourfrom 
a  vcrti-al  depth  of  !K)0  ft.  It  is  titt  d  with  safety  appliances  which, 
control  the  travel  of  the  cag-,  and  the  most  modern'signalling  apparatus 
has  been  provid'-d.  Thii  is  ebinied  to  be  the  Krst  electric  winding 
engine  used  in  Northiimberbnd. 

The  accounts  of  PoitTs.Moi-Tii  electricity  sujiply  department  for  the 
year  ended  March  ."U  show  revenue  £00,111.!  (airiinst  £."i0.797  in  previous 
year),  working  and  g-neral  exiK-ns<-s  £.-;2.!l.->0  (£42,747),  and  gross  profit 
£7,152  (£14,049),  and,  after  prtividing  for  capital  charges  and  income  tax 
the  net  deficit  was  £12,824  (£8,118).  Units  g-neratd  were  4,12.0,780 
and  sold  3.097,7(t4.     Total  maximum  sujijily  demanded  was  2,200  kw. 


In  vi'wjcif  the  heavy  demand  for  electricity  for  power  and  lighting 
and  to  delay  in  the  delivery  of  new  plant  Plymouth  Electricity 
and  Street  Lighting  Committ.ee  has  asked  power  users  to  refrain  as 
far  as  possible  from  using  their  motors  between  the  hours  of  3.45  p.m. 
and  5  p.m.,  and  tradespeople  to  reduce  their  window  and  outside  lights 
and  to  be  as  economical  as  possible  in  the  consumption  of  electricity 

An  inquiry  was  hcM  at  Salford  last  week  into  the  application  of 
the  Corpiration  for  sanctiin  to  borrow  £120,000  for  ebctric  pumping 
plant,  scr-ening  chambers  and  detrition  tanks  at  the  sewage  disposal 
works.  The  consulting  engineer  (Mr.  .Tames  Diggle)  stated  that  the 
electric  pumps  would  effect  a  saving  of  between  £50  and  £()0  a  week  mi 
coal  alone,  and  the  Corporation  intended  to  start  on  the  work  at  the 
earli-st  possible  moment. 

Actin;;  on  the  advice  of  the  borough  electrical  engineer  (Mr.  C.  H. 
Yeanian).  Stoke-ox-Trent  Council  has  decided  to  apply  for  sanction 
to  borrow  £20,000  to  enable  him  to  carry  out  the  necessary  work  for 
dispensing  with  the  steam  plant  at  the  Burslem  sub-station,  and  for  the 
supply  of  cabb,  switchgear  and  plant  to  give  further  sujiply  to  the 
northern  ("istriet.  For  switchgear  room  extension  at  the  Stoke  sub- 
works  a  sum  of  £4.000  i^also  to  be  borrowed,  and  as  the  capital  expendi- 
ture has  exceeded  the  loans  sanctioned  by  £25,813,  ait  is  proposed  to 
borrow  tlii^  sum  together  with  £20,000  to  cover  prospective  expendi- 
ture upon  mains  and  ser\-ices. 

Nottingham  manufacturers  and  traders  areagititing  for  an  increased 
supply  of  electrical  energy  for  power  and  a  deputation  from  the  Notts  & 
Derbyshire  Traders'  Assoeiitien  has  waited  upon  the  Electricity  Com- 
mittee in  order  to  further  the  demand.  Councillor  J.  Farr  declared 
that  more  electricity  was  wanted  quickly.  It  was  urged  that  the  Com- 
mittee should  get  busy  in  an  endeavour  to  bridge  over  the  period  between 
the  present  and  the  development  of  the  Government  scheme.  Plant 
whicli  should  have  been  fixed  by  Sept.  30  was  not  likely  to  be  ready 
until  March,  and  would  then  not  meet  more  thana  normal  year's  demands. 

Considerable  extensions  at  the  W.^rrington  Corporation  Electricity 
Works  are  foreshadowed.  The  works  are  unable  to  cope  with  the 
present  demands.  An  inten'iew  has  taken  place  between  the  local 
Electrical  Contractors'  Associition  and  the  Chairinan  of  the  Electricity 
Committee,  in  which  the  contractors  put  forward  the  difficulties  they 
were  having  with  regard  to  future  customers,  and  it  was  agreed  that 
prospective  customers  would  b'  notified  by  the  department  as  to  the 
possibility  of  their  being  supplied  on  the  completion  of  the  extensions 
in  hand.  The  committee  will  bring  before  the  Council  shortly  a  scheme 
of  extensions  estimated  to  cost  at  least  £300,000),  which  will  enable  the 
undertaking   to  sup])ly  all  demands. 

A  serious  position  has  arisen  in  connection  witli  the  mills  and  works 
in  Stalybridge,  Mossley,  Hyde  and  Dukinfield,  which  obtain 
their  power  from  the  .Joint  Board.  Owing  to  the  heavy  load  on  the 
plant  the  mills  will  either  have  to  reduce  their  working  hours  or  reduce 
their  consumption  for  a  time.  The  Generating  Station  Committee 
met  the  large  consumers  (mostly  cotton  mills)  and  representatives  of 
the  trade  unions  last  week,  and  it  i5  expected  that  arrangements  will 
be  made  whereby  some  jiortions  of  the  milb  or  works  will  commence 
work  at  fi  a.m.  and  stop  during  the  hours  when  the  load  is  at  its  greatest. 
Orders  for  pbnt  were  placed  early  in  the  year,  but  th-  contractors  for 
the  boibrs  had  not  b-en  able  to  carry  out  the  work  to  time,  and  Coun- 
cillor E.  Bury  states  that  the  Board  must  proceed  with  the  new  station 
at  Hartihead,  because  if  the  new  plant  on  order  had  been  erected  it 
would  scarcely  meet  the  existing  demands. 

Owing  to  ditificulties  in  connection  with  the  supply  of  electricity  for 
power  at  Bradford,  the  employers  and  representatives  of  trade  unions 
connected  with  the  textile  trade  have  arranged  a  scheme  for  a  change  in 
the  hours  of  tlie  textile  trade.  Users  of  electric  power  are  t-o  be  divided 
into  two  groups  (group  1  being  firms  within  a  mile  of  the  Town  Hall,  and 
group  2  b'ing  firms  outside  that  radius)  which  shall  work  alternately 
50 .J  hours  one  week  and  45J  hours  the  ne.xt.  Thus  the  ordinary  number 
of  hours  per  week  (45)  will  still  be  maintained.  The  joint  secretaries  of 
the  National  Wool  (and  Alli-d)  Textib  Industrial  Council  (Mr.  A.  Shaw 
and  Mr.  (!.  H.  Wood)  and  .Mr.  T.  Roles  (city  electrical  engineer)  have 
drafted  a  circular  to  be  sent  to  all  firms  concerned  requesting  them  to  be 
prepared  to  mak--  the  change  cm  24  hours'  notice.  The  cl'ctrieity  depart- 
ment states  that  no  change  will  be  necessary  until  the  terminati  m  of  the 
moulders"  strike.  The  alteration  of  hours  will  affect  about  15,000 
operatives,  and  will  involve  a  reversion  to  earlin-  hours  of  commencing 
work.     Tlie  present  hour*  are  from  7  a.m.  to  5  p.m. 

ttTien  the  ex  tensions  which  are  at  present  being  made  to  the  Rotherbam 
Corporation  electricity  works  are  compbtfd  the  total  capital  outlay  of 
the  cictrieity  department  will  exceed  £1.000.000  and  the  cajiacity  will 
be  10il,IHH(  1*1. p.  The  first  instalment  of  the  machinery  at  the  new 
power  station  is  ready  for  running,  and  the  whole  will  be  completed 
by  about  the  middle"  of  next  year.  The  electrical  engineer  (Mr.  E. 
Cross)  states  that  the  additional  electrical  power  generated  will  pro- 
bably be  lirgely  used  for  industrial  purposes.  He  exjiects  to  generate 
a  unit  from  evi-iy  two  pounds  of  coal.  There  is  an  era  of  prosperity 
dawning  for  Rotherham  and  the  Don  Valley,  and  electricity  will  be  an 
important  factor  in  the  reconstruction  an<l  development  of  local  indus- 
tris.  There  are  many  vacant  sites  in  Rotherham  district  and  in  the 
Don  Valley  which  will,  it  is  hoped,  be  taken  up  by  manufactuix-rs. 
Cheap  power  is  a  ruling  factor  in  the  consideration  of  a  site  for  works 
and  factories,  and  jiarticularly  in  the  heavy  industrial  trades  it  forms 
a  heavy  proportion  of  the  total  expenses.  At  jiresent  the  Corjioration 
are  supplying  electric  power  to  a  number  of  large  works,  hut  many  more 
will  tike  a  supply  when  the  exten.'-ions  are  completed. 
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KU'Ctric   Traction. 

Owing  to  pressure  of  business  AM.  Huss  -11  T  .yl.ir  has  iv.:iigned  th? 
chairmanshi])  of  the  Liverpool  Trdmways  ('oniinittje. 

Owing  to  increased  wag".s  and  cost  of  niateriil:  the  Birminoh.^.m  & 
MiDL.\ND  TR-iMWAYS  CoMP.vNy  intend  to  adopt  a  minimum  fare  cf  1  Jd. 

Sunderland  Corporation  tramcars  will  b3  run  as  usual  on  Christmas 
Day,  but  Burnley  Tramways  Committee  will  susp3nd  the  tramway 
service 

A  tramcar  accident  occurred  at  Burnley  on  Friday  last.  A  car 
was  proceeding  towards  Harle  Syke  along  a  st3ep  incline  in  BrierclifEe- 
road.  when  it  b?gun  to  slip  backwards.  Tlie  driver  was  apparently 
unable  to  prevent  its  backward  career,  and  at  a  curve  the  car  bft  tlie  rails 
and  overturne<l,  resulting  in  injuri?s  to  four  ])assengers. 

It  wiis  r,|i..rtjd  at  the  meeting  of  B.4RROW  Council  on  Monday  that 
ucL.'.'ti;iti  ins  liad  b?en  concluded  between  the  Corporation  and  the 
Brit  iih  Kl  .1  lir  Traction  Company  for  the  purchase  of  the  local  tramway 
system  fur  iStti.^SO.  The  lines  will  be  taken  over  as  from  Jan.  1  next, 
and  Mr.  J.  R.  Groves,  the  pTes?nt  manager,  will  enter  the  service  of  the 
Corporation  at  £600  per  annum. 

The  Special  Tramways  Committee  of  the  Stoke-on-Trent  Council 
recommend  the  Coimcil  to  ab.indon  the  proposed  purchase  of  the  Pot- 
teriss  Electric  Tramways  C'ompany's  undertaking,  and  to  promote  a 
Bill  for  power  to  purchase  and  run  motor  tunnibuses  in  the  si.x  federated 
towns  of  the  Potteries  and  the  adjoining  districts.  The  Council  recently 
decided  to  purchase  the  tramways  at  4!7U7.(H.M»,  the  purchase  money  to 
be  raised  by  loan  and  repayment  extended  over  a  period  of  30  years. 

The  Str'pney  and  St.  Pancras  Borougli  Councils  have  consented  to  the 
new  tramway  scheme  of  the  London  .Cointy  Council  so  far  as  their 
boroughs  are  concerned,  but  Paddington  and  Westminster  Coimcib  as 
well  as  the  City  of  London  Corporation  have  decided  to  oppose. 

An  interesting  discussion  took  place  at  the  meeting  of  the  London 
Coi'NTY  CouNfiLon  Tuesday  upon  a  proposal  "  that  no  change  be  made 
in  the  principle,  consistently  followed  by  the  Council  since  it  b^gan  to 
operate  tramways,  of  allocating  to  the  account  of  the  tramways  a  sum 
in  resp?ct  of  the  cost  of  street  widenings  in  cases  in  which  the  widenings 
are  partly  or  entirely  necessitated  by  tramway  construction." 

Sir  John  Benn  moved  an  amendment  which  referred  to  the  opinion 
cxpr'ssed  by  the  Coimcil  that  inequitible  differentiation  in  treatment 
exist"(i  b.^tween  the  Council  tramways  and  other  competitive  forms  of 
tracti  m,  and  added  :  "The  Council  is  not  prepared  to  continue  any 
longer  to  impose  charges  on  its  own  tramway  undertakings  while  effecting 
improvements  for  competing  traffic  free  of  all  costs." 

Mr.  R.  C.  Norman,  in  the  course  of  a  somewhat  illogical  re])ly,  said 
the  sinking  fund  and  interest  for  improvements  were  a  comjiarativoly 
small  charge  of  £36,030  on  the  tramways  in  the  last  year,  wl.ereas  twu 
awards  made  with  respect  to  tramway  workers"  wages  had  added  £4(iii.O  II) 
to  the  wages. 

The  amendment  was  d-fcated  by  48  votes  to  .59. 

Imperial    and  Foreign  Notes. 

The  Mos.sELL  B\Y  (Cap-  Province)  Town  ('(inneil  has  decided  to 
I)rocee(l  with  the  electric  supply  scheme  ])repar.'d  by  Mr.  Charles  G. 
Trevett.  consulting  engineer.     The  estimated  cost  is  £30,000. 

The  clviSsiHeatijn  of  el-ctric  speed  indicators  or  magneto-electric 
tachometers  by  the  Jap.inese  Customs  Department  has  bjen  revised. 
These  goods  are  now  subject  to  import  duty  of  20  per  cent,  ad  val.  under 
item  .546  of  the  tariff. 

The  Bombay  Municipal  Council  has  passed  a  resolutijn  urging,  that  the 
Great  Indiin  Peninsula  and  Bombay,  Baroda  &  Central  India  Railways 
from  Bombay  to  Kalj'an  and  \'irar  respectively,  should  be  electrified  at 
an  early  date. 

According  to  a  Reuter  t^l^gram  from  Melbourne  the  Victorii  Govern- 
ment has  now  decided  to  make  an  immediate  start  on  the  scheme  for 
the  dcvelnimii-nt  of  the  Morwell  Brown  coalfield  in  order  to  provide 
cheap  elctrieity  for  Melb jurne  and  other  parts  of  the  State  The 
sch"me  involves  an  exp-Miditur^  of  tlir^e  milli  )ns  sterling. 


It  is  proposed  to  adopt  el.'ctrio  tr.ictijn  on  the  liuTiii  Railways 
between  Rotterdam,  the  Hague,  Amsterdam  and  Amcrsfoort. 

The  Commercial  Cabl?  Company  has  lodged  a  protest  with  the  U.S.A. 
Government  against  the  State-owned  Cable  laid  across  the  Pacific, 
and  states  that  on  account  of  volcanic  and  other  con<litions  the  contem- 
plated northern  route  by  way  of  tlie  Alnitiin  Islands  would  b?  an 
absolute  failure. 

It  i^  announced  that  the  French  Government  is  urging  the  other  allied 
Governments  to  create  an  International  Conimis.si.in  for  the  purpose  of 
distributing  among  the  allies  the  supervisiin  and  management  of  the 
German  Submarine  Cables.  After  the  Armistice  France  and  Japan 
agreed  that  all  war  booty  should  be  retained,  but  this  view  was  not 
adh'eri'd  to  then  by  the  United  States,  and  a  t-mporary  agreement  was 
reached  under  which  the  Eniden-Vigo,  the  Monrovia-Lome  and  the 
Constantinople-Kustenji  (Rumania)  "cables  should  b^  placed  under 
Britiih  management;  the  Emden-Teneriffe,  the  Emden-Azores  and 
Teneriffe-Pernambuco,  the  Emden-Brest  and  the  Azores-New  York 
cabl>s  reverting  to  the  t?mi)orary  direction  of  the  French,  and  the 
Japanese  controlling  all  the  Far  Eastern  German  cables.  This  situation 
obtains  at  present,  but  the  French  Peace  Debgation  is  of  opini  m  that 
the  cables  should  be  apportimed  between  the  Allies,  Franc  rt  lining 
indefinitely  those  which  she  in  now  operating. 


Miscellaneons. 

At  Manchester  Assizes  last  w>ek  .l.ihn  Win.  H-w  it  t.  formerly  a  cashier 
employed  by  the  Manchester  ('orjioratiin  'lYdniways  Dei>artnu-nt,  was 
.sentenced  to  three  years'  p  nal  servitude  forst  -aling  money  and  falsifying 
accounts.  The  titaldefalcatians,  which  began  in  April,  1916,  amounted 
to  about  £5,000. 

It  is  proposed  to  make  Woolwich  Arsenal  a  centre  for  building 
railway  engines  and  rolling  stock,  .so  as  to  give  employment  to  men  in 
the  di-^trirt  who  are  out  of  work.  It  isalso  reported  that  the  manufacture 
of  telephones  and  electric  cables  will  be  undertaken,  and  the  necessary 
machinery  for  the  equipment  of  the  works  has  been  ordered. 

The  Eastern  Telegraph  Company  announces  the  following  reduction 
of  tariffs  for  telegrams  over  their  system  to  places  in  British  Africa  : — 
Bathurst  and  Sierra  L-one,  2s.  6d.  per  word  ;  Accra.  Lagos  and  Bonny, 
3s.  ;  Union  of  South  Africa,  Mauritius,  .Seychelles  and  Zanzibar.  2s.  ; 
British  East  Africa  -  Mombasa.  2s.  ;  other  places,  2s.  3d.  ;  other  places 
East  Africa  (formerly  German  East  Africa).  2s.  3d. 

The  ballot  of  the  Engineering  Tr.\de  Unions  on  the  amalgamation 
proposah  shows  239,645  votes  were  cast  in  favour  of  the  scheme  and 
42,665  against.  The  object  of  the  scheme  i<  to  include  in  one  unir>n 
303.000  workers,  with  fund-,  amounting  to  nearly  £3,.500.(JO:i.  Eight 
societies  succeeded  in  securing  the  number  of  votes  required  to  give  force 
to  tlie  decision,  but  seven  societies  failed  to  do  so. 

The  Minister  of  Munitians  has  revoked  the  certificates  given  at  vari  jus 
dates  by  him  under  Sect  9  (ID)  of  the  Munitions  of  War  Amendment 
Act,  1916,  that  the  supply  of  light,  heat  or  power  or  the  supply  of 
tramway  facilities  (given  by  the  electricity  supply  and  tramway  undcr- 
taking-i  set  out  in  scherluba  to  the  order)  was  important  for  the  purpase 
of  carr\  ing  on  muniti m  work. 

Mr.  H.  E.  Blain,  manager  of  the  Underground  Railways,  who  read  a 
Paper  on  the  "  Safety  First  '  scheme  at  the  recently  Roads  Transport 
Congress  and  Exhibition,  Royal  Agricultural  HaU.  Islington,  stated 
that  since  1916,  when  the  London  '"  Safety  First  "  Council  was  formed, 
there  had  been  a  steady  decrease  in  the  number  of  accidents  in  the  streets 
and  on  the  railways.  The  movement  had  since  spread  to  factori<>s  and 
workshops,  and  one  firm  had  reduced  its  first  aid  costs  from  £1.300  to 
£600  as  a  result  of  the  "  safety  first  "  measures  it  had  taken.  Another 
firm  had  reduced  its  accident  paynuents  by  over  £50,000  per  annum. 

Owing  ti  the  iiassing  of  the  Industrial  Courts  Act.  the  Interim  Cour< 
of  Arbitratijn  has  now  ceased  tj  exist,  and  will  be  replaced  by  a  standing 
arbitration  tribunal  called  the  Industriil  Court.  The  Interim  Court 
came  into  being  on  the  passing  of  the  Wages  (Temporary  Regulatiiit) 
Act  in  November,  1918.  and  has  made  930  awards,  while  they  have 
advised  the  Minister  of  Labour  on  .50  oecasians  on  matters  relating  to 
wages  and  conditions  of  employment.  The  experience  gained  both  from 
the  work  of  the  Committee  oii  Production  and  from  the  Interim  Court 
gives  ground  for  hoping  that  the  permanent  Industrial  Court  now  estab- 
lished will  meet  a  public  need  of  the  greatest  importance. 

The  Postmaster- Genera  I  has  stated  that  the  rates  for  ordinary 
TELE0R.\MS  are  not  remunerative  and  there  is  no  prospect  of  their 
being  reduced.  Tlie  higher  charge  for  Press  telegrams  (2s.  6d.  per  75 
words  before  6  p.m.  and  2s.  6d.  |x-r  100  words  after  6  p.m.  plus  8«1.  for 
each  address  after  the  fii-st)  were  projiosed  by  the  Retrenchment  C<im- 
mittee,  not  by  the  Post  Office.  The  recommendation  was  not  accepted 
by  the  Government,  the  lower  seal?  of  increased  rates  having  been 
adopted  in  its  place  and  embodied  in  the  Telegraph  Act.  1915.  llie 
Government  decided  to  (lostpone  the  operation  of  those  rates— which 
will  come  into  effect  on  January  1 — because  it  was  thought  undesirable 
to  restrict  the  dissemination  of  news  during  the  war.  The  amount  by 
which  the  revenue  from  the  lower  Press  rates  will  fall  below  the  revenue 
anticipated  from  the  higher  rates  was  about  £180,000  iier  annum. 

One  of  the  outstanding  features  at  the  "  Edis\v.\n  "  Works,  Ponders 
End,  is  the  happy  relations  and  good  feeling  existing  amongst  the  em- 
ployees. This  is"  fosteivd  and  engendered  by  the  "  Eiliswan  "  Staff 
Associatim.  and  other  organisations  of  a  kindred  nature  at  these  exten- 
sive works.  The  Staff  Association  reeently  jirovided  an  admirable 
concert  for  the  membsrs  and  their  fri-ends.  which  was  largi>ly  attended 
and  much  appreciated.  The  chairman  of  the  associitim  (Mr.  J.  Bacon) 
presided,  and  congratulated  the  Committee  on  the  success  of  the  concert. 
The  artistes  provided  a  most  enjoyable  ))r,)graninie. 

On  a  recent  evening  Ediswan  Cricket  Club  held  its  annual  dinner 
and  concert  in  the  Staff  Cafe,  the  chair  and  vice-chair  being 
occupied  respectively  by  Mr.  J.  Bacon  and  Dr.  C.  E.  Hiatt.  .\ii  excellent 
dinner  was  .served.  "  Iii  a  short  six>ech  the  chairman  tracetl  the  history 
of  the  club  since  its  formation  in  1907.  The  first  secK-tary  (Mr.  T.  S. 
Read)  put  the  club  on  a  firm  basis;  but  in  1909  he  was  suceeedeil  a* 
secretary  by  Mr.  E.  Russell,  and  the  club's  success  steadily  impixived 
from  a  linaiicial  and  a  playinc  point  of  view  down  to  1914.  During  the 
war  the  men  had  been  playing  a  far  st  erner  game.  They  had  been  able 
to  resume  jilay  this  year,  and  had  had  a  most  successful  season.  They 
had  a  pliving  membership  of  34  and  an  honorary  membei-ship  of  29. 
He  presented  the  prizes  as  follows  :  Highest  Kattingand  bowling  average 
1st  t-am.  case  of  razors  to  Mr.  Len  Orme  and  Mr.  S.  Gilks  i\>s|x>ctively ; 
second  prize  for  bowling  average.  1st  team,  silver  medal.  Mr.  J.  Fay ; 
highest  batting  and  bowling  average,  2nd  team,  brief  bag.  to  Mr.  L.  \  . 
Cordell.  and  biscuit  Ixirrel  to  Mr.  W.  Cowl-y.  Mr.  E.  Ru.ssell.  hon. 
secretary,  was  presented  with  a  set  of  gold  cuff  links  and  studs.  An 
enjoyable  musical  programme  was  furnished,  under  the  direction  of  Mr. 
E.  S.  Anderton. 
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Tenders  Invited  and   Accepted. 

BorRSEMorTH  Tramway  Committee  rp(iuire  tenders  by  noon  Dec.  15 
for  the  supply  of  20  bogie  eleetric  tramears.  SpeciKeations,  etc.,  from 
the  general  manager. 

M.\XCHESTER  Tramways  Committee  want  tender.-i  by  10  a.m.  Dec.  9. 
for  electric  tramcar  bodies  and  copper  rail  bands.  Specificati)ns  from 
the  general  manager. 

W.\LL.*SEY  Tramways  Cummittee  require  t'^ndei-s  by  D^c.  14  for 
supply  of  350  tons  of  tram  rails  and  1.50  pairs  of  fishplates.  Speci- 
fications from  the  b:>rnug!)  e.igineer. 

Sydney  (X.S.W.)  Electric  Lighting  Department  require  tenders  by 
3  p.m.  Jan.  19  for  supply  of  sub-station  equipment  (except  power  trans- 
formers) ( contract  558).     Specifications  from  the  City  Electrical  Engineer. 

The  DrBLlN  Port  and  Docks  Bo.\rd  require  t?nders  by  the  morning 
of  Dec.  10  for  12  months'  electrical  supplies,  castings."  ironmongery, 
oils.  &c.  Forms  from  the  Secretary,  Westmoreland-street,  Dublin. 

The  Clyde  X.4vio.\tiox  Trustees  require  tenders  by  D>?c.  30  for, 
electrically  driven  re-wat-?ring  pumps  for  1,  2,  and  3  graving  docks, 
Govan.  Specifications  from  Messrs.  Walter  Bridges  <fe  Company,  3, 
Salters  Hall-court,  London,  E.C.  4. 

Londonderry  Corporation  invite  t<>nders  for  the  supply  of  two 
500  lew.  rotary  converters,  with  transformers,  e.h.t.  cubicles,  witli 
switchgear,  l.t.  d.c.  panels,  connecting  cables,  &c.  Specifications  from 
Mr.  R.  V.  Macrory,  M.LE.E.,  city  electrical  engineer,  and  tenders  to 
Mr.  F.  H.  Miller,  town  clerk,  by  De"c.  13. 

Xew  South  Wales  Ciovernment  Railways  and  Tramways  Depart- 
ment invite  tenders  for  manufacture  and  delivery  at  Gbbe  Island, 
Sydney,  of  70  3-phase  induction  motors  for  terminal  wheat  elevator. 
Specification  from  the  office  of  the  Electrical  Engineer  of  the  Depart- 
ment,  61,  Hunter-street.  Sydney,  and  tenders  to  the  Chief  Commissioner 
for  Railways  and  Tramways,  Philip-street,  Sydney,  by  noon   Jan.   14. 

Stoke-on-Trent  Corporation  has  accepted  the  tender  of  the  Davenport 
Engineering  Company  for  the  supply  and  erection  of  two  coohng  towers, 
capable  of  deaUng  with  400,000  gallons  of  circulating  water  per  hour, 
w-ith  mass  concrete  foundations  and  pond,  for  £9,576  ;  and  that  of  the 
Xew  Conveyor  Company  for  conveyor  and  elevator  plant  at  the  Central 
power  house  at  £9,718  5s. 

The  following  tenders  were  accepted  by  the  BRiTisrt  Government 
Depart-MESTs  during  October: — Ministry  of  Miinitions.—GcneTal 
EKctric  Company,  rewinding,  testing,  &c.,  of  turbo-alternator.  India 
Office. — Peel-Connor  Telephone  Works,  telejjhone  apparatus  ;  Elliott 
Bros.,  Baudot  apparatus  :  F.  Smith  &  Company,  Shrojjshire  Iron  Com- 
pany and  T.  Bolton  &  Sons,  bronze  wire  ;  British  Westinghouse  El  ctric 
&  Mfg.  Company,  cleats  ;  Siemens  Bros.  &  Company,  cable  ;  Taylor, 
Tunnicliff  &  Company,  insulator  cups  ;  J.  .Stone  &  Company,  dynamos  ; 
Lancashire  Dynamo  Company,  motor  engines.  &c.  ;  Veritys  Ltd.,  fans, 
&c.  ;  Bullers,  Ltd.,  insulators  ;  Xewton  &  Wright,  radioscopic  stand-; ; 
Creed  &  Company,  transmitters.  Po'<l  O^icc— Western  Electric  Com- 
pany, telephone  exchange  equipment  extension,  Dublin,  protective 
apparatus  and  tele])hone  apparatus;  Phoenix  Telephone  &  Electric 
Works,  protective  apparatus;  Automatic  Telephone  Mfg.  Comiiaiiy, 
Peel-Connor  Telephone  Mfg.  Company  and  Siemens  Bros.  &  Compan'v. 
telephone  apparatus  ;  Connollys  (Blackley)  Ltd.  and  Siemans  Bros.  '& 
Company,  telegraph  and  telephone  cable  ;  Siemens  Bros.  &  Com])anv. 
lA'lanche  cells  ;  India  Rubber,  Ciutta  Percha  &  Telegraph  Works  Con"i- 
pany  and  Western  Eleetric  Company,  coating  brass  bodies  with  ebonite  ; 
Phcenix  Telephone  &  Eleetric  Works  and  Siemens  Bros.  &  Companv, 
telephone  cords;  Bullers  Ltd.  and  Taylor,  Tunnicliff  &  Company,  in- 
sulators ;  Bayliss,  .Jones  &  Bayliss,  insulator  spindles  ;  Spartan'  Mfg. 
Company,  cable  suspenders;  British  Insulated  &  Helsby  Cables,  in- 
sulated bronze  wire  ;  T.  Bolton  &  Sons,  R.  Johnson  &  Nephew,  Shrop- 
shire Iron  Company,  F.  .Smith  &  Company,  and  Wilkes.  Sons  &  Mapple- 
beck,  copper  wire.  Croun  Aijents  for  the  C'oio»/f.f. —General  Electrii' 
Company,  electric  fittings;  British  L.  M.  Ericss.ui  Mhj.  ('oiii|,anv  and 
Siemens  Bros.  &  Company,  telei)hones,  &c.  ;  Ho..|..  i  -  I V!  l'i.i|.1i  Alnilia 
Rubber  Works,  insulated"  wire  :  Marconi's  Wirel.s  IVi  k,,,|,||  i',,„i|iany. 
wireless  set.  Piihllc  HVA- (Ircland).--Handlpv  .V  l;.il.iii^..i].  eU-etrie'al 
works  and  supplies,  Dublin  di^tric  t. 

Appointments  Vacant. 

A  senior  lecturer  and  demonstrator  in  electrical  engineering  is  required 
at  Armstrong  Coll-.'g;-,  Xewcastl;-on-Tyne.     Applications  by  Dec.  11. 

A  .senior  lecturer  in  i)hy>ics  is  required  at  Portsmouth  Municipal 
College.  Salary  £2.50-£IO-£:iOO.  then  by  £25  each  four  years  to  £400. 
Applications  to  the  .Secretaiy. 

A  junior  lecturerand  demonstrator  in  physics  is  required  at  University 
College,  Xottingham.  Salary  £200.    Applications  to  Registrar   by  Dec.  8. 

A  lecturer  in  Physics  is  required  at  the  University  of  Cape  Town. 
Salary  £.3.50  to  £4.50  with  war  bonus.  Applications  to  the  Secretary, 
Office  of  the  High  Commissioner  for  the  Union  of  .South  Africa,  32, 
Victoria -street,  S.W.  I,  by  Dec.  II. 

A  chief  lecturer  in  electrical  engineering  (salary  £300-£10-£450  per 
annum)  and  an  assistant  lecturer  in  physics  (£25O-£10-£3.5O)  are  required 
at  West  Ham  Municipal  Technical  Institute.  Applications  ti  the 
Principal,  Romford -road,  Stratford,  E.15,  by  Dec.  1.5. 

-Applications  are  invited  for  the  position  of  assistant  in  the  elcitrical 
engineering  department  of  the  .Sund.-riand  Technical  College.  Com- 
mencing salary  £2.50-£370.  with  annual  increments  of  £15  to  £400.  and 
of  £10  to  £4.50.  Appli?ati')ns  to  the  chief  education  officer,  Mr.  Hi  rbert 
Reed,  by  Dec.  17. 


Business  Items. 

Messrs.  Howarth  Bros,  have  conimcnecd  business  at  79.  High-street,. 
Bromley,  as  electric  lighting  and  power  engineers  and  contractors. 

Messrs.  T.  .1.  Grainger  &  Campany,  cl.'Ctrieal  engineers,  luuv  r.-nioveil 
to  31 .  Side,  Newcastle-on-Tj-ne.     Tel?phone.  Central  3474. 

Neville  Wallace  Gil'vrt  and  Tr.n-or  Watts  Whit?  (truling  as  tlio 
Gilbert  White  Engineering  Company),  el'ctrical  and  motor  engineers, 
33,  Kings-road,  Hay  Milh,  Birmingham,  havo  dissolved  partnership. 

The  British  Cilass  Industries,  Ltd.,  is  making  rapid  progress  with  its 
scheme  of  development.  In  addition  to  the  acquisition  of  several  well 
established  glassworks,  the  company  is  proc.>.^ding  with  the  extension 
of  a  modern  glass  factory  in  Canning  Town. 

In  the  s.\le  by  auction  at  the  Liira  Xaval  Store,  Plymouth,  on 
the  16th  inst.  there  are  miscellaneous  assortment  of  engineers'  tools, 
electrical  appliances,  miscellaneous  stores,  &c.  Catalogues  from  the 
.Auctioneers,  Messrs.  Woolland,  Son  ■&  Manico,  5,  Frankfort-street, 
Plymouth. 

The  partnership  between  Joseph  Harton,  Joseph  Osbaldiston  and 
(Jeo.  H.  McMillen  (trading  as  The  Shire  Arc  Welding  Company),  31, 
F:ar  Hill-rise,  Nottingham,  has  been  dissolved.  Debts  to  Messrs. 
Harton  and  McMillen,  who  continue  the  business  as  the  Shire  Are  Weld- 
ing Company  at  the  same  address. 

The  Monometer  Mfg.  Company  (1918).  Ltd.,  engineers  and  furnace 
makers,  have  removed  their  works  to  Browning-street,  Birmingham. 
Telephone  number  :  Midland  553,  but  the  telegraphic  addre.ss  remains 
".Monometer."  The  Monometer  Comjuny  are  also  the  jiroprietors  of 
the  tJriffin  Ironworks  and  Albion  Foundries. 

The  Quasi  Arc  Company,  Ltd.,  of  3,  Laui-ence  Pountney  Hill.  E.C.  4, 
has  issued  a  pamphlet  on  the  qua.si-arc  jirocess  of  electric  welding  which 
has  been  approved  for  ships  construction  by  Lloyd's  Register  of  .Shipping 
and  the  British  Corporation  for  the  .Survey  and  Registry  of  Shipping. 
The  pamphlet  contains  particulars  of  welded  ship  construction  ascer- 
tained during  the  construction  of  the  first  vessel  built  entirely  by  electric 
welding. 

In  a  leaflet  issued  by  the  Automatic  &  Electric  Furnaces,  Ltd..  28-3 
tiray's  Inn-road,  W.C.I,  particulars  are  given  of  the  company's  new 
electric  radiation  furnace,  which  is  essentially  an  upright  cylinder,  in 
which  the  work  is  suspended,  the  heat  being  entirely  conveyed  to  the 
work  by  uniform  radiation  from  the  cylinder  wall.  It  Is  claimed  that 
these  furnaces  give  quick  and  uniform  heating,  and  other  advantages  are 
cleanliness,  absence  of  noise  and  fumes,  certainty  and  simplicity  of 
operation,  and  small  heat  lysses.  Bull'tin  Xo.  16,  on  the  magnetic 
electrometer  and  its  uses  (Part  III.)  has  also  been  issued  by  the  company 

Just  before  the  war  Messrs.  .1.  H.  Tucker  <.t  Company,  of  Birmingham, 
completed  a  new  pattern  5-ampere  flat  tyjx-  tumbler  switch  having 
both  a  quick  "make"  and  a  quick  "break"  action.  Owing  to  the, 
war  the  firm  were  prevented  from  bringing  the  switch  to  the  notice  of 
the  electrical  trade  and  offering  it  for  general  sale.  Large  quantities 
have,  however,  been  used  during  the  last  four  years  by  various  Govern- 
ment Departments,  and  having  now  finished  all  (inx.  rninrnt  .ontraots 
they  are  now  offering  the  switch  to  the  trade  for  gem- im  I  li^lilini;  |iurposes. 
Although  possessing  both  a  quick  "  make  "  and  a  quick  "  bivali  "  action 
it  is  identical  in  size  and  external  appearance  with  the  usual  flat  tyjje 
tumbler  switch  possessing  a  quick  "  break  "  action  only.  The  advan- 
tages of  a  switch  possessing  both  a  quick  "  make  "  and  a  quick  "  break  " 
action  are  obvious,  and  it  is  put  forward  as  representing  probably  the 
ideal  tyjte  of  switch  for  general  domestic  purposes.  It  is  supplied  in 
either  polished  brass  finish  or  the  usual  fancy  tinishes. 

We  have  received  from  Messrs.  Credcnda  Conduits  Company,  Ltd.,  a 
erq>y  of  their  new  season's  list  of  electric  fires.  Special  attention  is. 
drawn  to  a  new  portable  electric  heater  of  very  low  loading  (600  watts), 
which,  being  fitted  with  an  adjustable  copper  reflector,  enables  the  heat 
to  b?  focused  in  any  required  direction.  This  heater  can  also  be  used 
tor  heating  liquids,  and  is  altogether  a  handy  and  useful  form  of  heater 
for  local  use,  and  should  have  a  large  sale. 

We  have  also  received  from  the  same  source  a  booklet  dealing  with 
a  new  electric  oven,  which  claims  to  be  the  most  economical  in  use  of 
current  yet  devised  ;  the  claims  are  based  upon  the  fact  that  the  heat 
insulation  is  as  nearly  perfect  as  is  possibl'>,  and  the  door  being  provided 
with  a  spring  and  wedge  contact  precludes  the  jiossibility  of  any  loss 
of  heat  in  this  most  fruitful  source  of  such  loss.  Copies  of  litliiT  booklet 
will  be  .sent  on  request  by  Messrs.  Credcnda  Conduits  Company,  White- 
house-strect,  Aston,  Birmingham. 

The  children  of  to-day  are  the  buyers  of  to-morrow.  Realising  thiB- 
fact,  the  B.T.-H.  Company,  as  an  item  in  their  new  season's  Publicity 
Campaign,  have  issued  a  most  attractive  painting  book,  addressed  pri- 
marily  to  children,  but  containing  a  moral  for  light  users  of  all  ages.  The 
text,  of  the  booklet  consists  of  a  story  describing  in  simple  terras  the 
mythological  origin  of  the  word  "  Mazda,"  which  in  ancient  Persian 
means  the  "  Supreme  Light."  A  number  of  line  drawings  are  employed 
to  illustrate  the  progress  and  issue  of  the  age-long  combat  between 
"  Mazda  " — the  spirit  of  light — and  the  swart  and  malevolent  "  Angro," 
who  persionifies  the  darkness  which  has  been  finally  routed  by  the 
"  Mazda  "  half-watt  lamp.  These  |)ictures  afford  an  opportunity  for 
the  artist  of  tender  years  to  exercise  his  embryo  talent  with  crayon  or 
brush.  The  paper  used  in  the  painting  book  hasbeenspeciallyselccted 
to  take  water  colours  properly.  Limited  quantities  of  the  booklet^ 
entitled  "The  Meaning  of  Mazda"  (L.  129),  will  be  supplied  over- 
printed with  contractors'  names  and  addresses,  on  application  to  the- 
Comjiany,   77,   Upper  Thames-street,  London,  E.C.  4. 
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Companies'  Reports,  &c. 

The  Globe  TELEORAni  &  Trust  Companv  lias  doclarcd  a  quarterly 
interim  dividend  on  the  ordinary  shares  of  2s.  per  share,  tax  free. 

The  accounts  of  the  Montevideo  Telephone  Company,  Ltd..  for 
the  year  ended  .July  31,  show  a  profit  of  £38,347,  and  including  £8,427 
brought  forward,  an  available  sum  of  £46,775.  After  writing  off  £10,000 
for  depreciation,  and  placing  £16,9.54  to  reserve,  the  directors  recommend 
a  final  dividend  of  3  per  cent.,  leaving  £8,963  to  be  carried  forward. 

The  directors  of  the  Western  Telegraph  Company,  Ltd.,  have 
declared  the  first  quarterly  interim  dividend  of  3s.  per  share,  tax  free, 
for  the  year  ending  .June  30,  1920,  baing  at  the  rate  of  (i  per  cent,  per 
annum.  The  transfer  books  of  the  company  will  be  clpsed  from  the  12th 
t')  the  19th  inst.  inclusive,  and  the  dividend  will  be  payable  on  the 
20th  inst. 

The  report  of  the  West  African  Telegraph  Company,  Ltd.,  for  the 
year  1918  last  states  that  the  revenue  amounted  to  £67,328,  from  which 
is  dedcuted  £19,909  for  ordinary  expenses  and  £31,436  for  expenditure 
relating  to  maintenance  of  cables,  &c.,  leaving  a  balance  of  £16,182,  to 
which  is  added  £.50  brought  forward,  making  £16,232.  The  sum  of 
£6.000  has  b;en  transferred  to  general  reserve.  An  additional  dividend 
of  2  per  cent,  was  paid  in  May,  bringing  the  total  distribution  for  the 
year  up  to  4  per  cent,  (tax  free),  as  in  191 7,  £90  being  carried  forward. 

At  the  meeting  of  the  Castner-Kellner  Alkali  Company,  Ltd., 
last  week,  it  was  stated  that  for  the  year  ended  Sept.  30  last  that 
the  net  profit,  after  allowing  for  amount  required  for  maintaining  the 
works  and  machinery  is  £190,655,  and  with  £48,819  brought  in 
the  total  is  £239,474.  Deducting '  debenture  interest  (£7,598)  and 
interim  dividend  (£60,000)  available  balance  is  £171,876.  The'directors 
recommend  placing  £50,000  to  depreciation  reserve,  and  a  final  dividend 
of  £7  per  cent.,  making  £13  per  cent,  for  year,  leaving  £51,876  to  be 
carried  forward. 

The  Newcastle-on-Tyne  Electric  Supply  Company,  Ltd.,  is 
making  an  issue  of  1,500,000  7  J  per  cent,  cumulative  preference  shares 
of  £1  each  at  par  in  order  to  meet  expenditure  on  extensions  and  to  repay 
temporary  loans.  New  generating  plant  has  been  put  down  which, 
it  is  anticipated,  will  save  at  least  £60,000  during  1920  and  over  £100,000 
if  the  new  plant  were  working  for  the  full  year.  This  estimated  saving 
together  with  the  saving  of  interest  on  bank  loans  to  be  rejiaid,  will 
cover  about  four-fifths  of  tlie  amount  required  for  dividends  on  the 
present  issue. 

For  the  year  ending  .June  30,  1919,  the  profit  of  the  Cape  Electric 
Tramways.  Ltd.,  was  £90.864  10s.  lid.,  and  after  providing  for  deben- 
ture inteivst  and  redemption  of  debentures,  taking  into  account  the 
balance  from  last  year,  and  placing  £12,000  to  reserve,  the  balance  is 
£35.766  14s.  7d.  The  directors  recommend  payment  of  a  dividend 
of  5  per  cent,  on  the  ordinary  .share  capital,  leaving  £11,205  12s.  7d. 
to  be  carried  forward.  During  the  year  under  27,993.276  passengers 
were  carried,  giving  a  return  of  £301,791  16s.  6d.,  against  26,444,465 
passengers,  earning  £264,137  18s.  6d.  in  1917-18.  Working  expenditure 
has  continued  to  rise  owing  to  higher  cost  of  supplies  and  materials, 
and  to  further  increases  in  wages. 

At  an  extraording  meeting  of  Marconi's  Wireless  Telegraph 
Company,  Ltd.,  last  week  the  resolution  passed  on  the  13th  ult. 
for  an  increase  in  the  capital  was  confirmed.  Mr.  Godfrey  C. 
Issacs,  who  presided,  referred  to  the  Committee  recently 
appointed  to  consider  and  report  on  a  scheme  of  Imperial 
wireless  commmiicatiins  in  the  light  of  modern  wireless  science  and 
Imperial  needs.  When  the  requisite  information  was  in  the  possession 
of  the  Cabinet,  he  imderstood  they  would  then  decide  whether  or  not  the 
stations  would  be  erected  for  account  of  the  State,  or  whether  private 
enterprise  would  be  licensed  to  erect  them  for  their  own  account,  or, 
as  a  possible  third  alteinative,  whether  they  would  be  erected  by  private 
enterprise  conjointly  with  the  Stale  with  State  control.  He  hoped  it  was 
a  step  towards  securing  for  the  Empire  a  chain  of  wireless  stations  of  the 
latest  and  best  system.  His  company  alone  possessed  for  the  British 
Empire  all  the  efficient  commercial  wireless  systems,  besides  having  the 
sole  right  of  all  new  patents  and  improvements  in  those  systems. 

Referring  to  the  Post  ()ffice  licences  for  wiix'less  students,  he  under- 
stood that  certain  restrictions  would  necessarily  be  imposed  in  respect 
of  transmission  work,  and  thought  that  the  Post  Office  would  have  to  be 
satisfied  as  to  the  nature  of  the  transmission  work  that  any  student  was 
desirous  of  doing.  The  whole  object  of  the  facilities  granted  by  the  Post 
Office  was  to  give  the  students  the  opportunities  they  required  to  develop 
their  knowledge,  understanding  and  learning  of  wireless  telegraphy. 
He  had  not  seen  an  announcement  to  the  effect  that  the  Post  Office  had 
invited  students  to  use  the  Post  Office  installations  for  acquiring  know- 
ledge of  wireless  telegraphy.  He  felt  quite  certain  thatsuch  an  annomice- 
ment  had  not  Ijeen  made.'as  it  would  be  a  jiractical  impossibility  for  the 
Post  Office  to  place  their  installations  at  the  disiiosal  of  the  students  as 
their  stations  had  other  work  to  do. 

We  learn  that  ai,  the  recent  statutory'  meeting  of  the  AladdiS  Renew 
Electric  Lamp  Corporation,  Ltd.,  the  chairman  (Sir  Harry  Foster, 
J.P.,  D.L.)  gave  some  particulars  of  the  financial  position  and  progress 
made  by  the  company,  which  was  formed  to  ac(iuire  the  business  of 
the  Renew  Electric  Lamp  Company.  Ltd.,  including  the  world  rights  o 
the  invention  of  Mr.  F.  Harrison  and  others  for  jierniitting  the  repair 
or  renewal  of  a  broken  filan.ent  in  an  electric  lamp  bulb.     It  had  been 


computed  that  in  the  I'nittd  Kingdom  alone  more  than  .50,000,000  bulbs 
whose  filament  had  grme  were  destroyed  annually.  The  Renew  Com- 
pany clearly  established  the  practical  and  commercial  value  of 
Mr.  Harrison's  various  patented  jirocesses  for  effecting  the  salvage  of 
lamp  bulbs,  and  the  present  Company  had  secured  the  nccessarj'  capital 
for  developing  it  on  a  sufficient  scale  to  render  a  real  ser\'ice  to  con- 
sumers. The  capacity  of  their  Harrow-road  works  had  b?en  trebled 
by  taking  over  the  two  adjoining  buildings,  and  they  hoped  that  a 
factory  which  had  b?en  fitted  up  in  the  centre  of  Birmingham  with  a 
capacity  of  over  a  million  lamps  per  annum,  would  l>e  running  by  the 
new  year.  They  had  been  hung  up  in  the  delivery  of  appliances  ordered 
many  months  ago  from  the  manufacturers,  owing  to  the  unwillingness 
of  labour  to  produce.  He  hojied  they  might  not  take  too  long  to  learn 
that  a  fair  day's  wage  required  a  fair  day's  work,  and  that  labjur  would 
never  be  able  for  long  to  take  out  of  an  industrj'  what  it  diil  not  put  in. 
When  their  new  works  had  been  fully  organised,  they  hoped  to  be 
able  to  cope  with  orders  which  at  present  they  were  obliged  to 
refuse,  and  to  extend  their  operations  to  Manchester,  Bristol  and  Glasgow, 
The  renewed  lamps  had  been  submitted  to  independent  trials,  side  by 
side  with  new  lamps,  by  Messrs.  Kj-nochs,  and  at  Faraday  House 
School.  Messrs.  Kynochs  t/?.sted  eight  renewed  lamps  against 
eight  new  lamps.  Of  the  new  lamps  four  failed  to  reach  the  guaranteed 
life  of  1,000  hours,  and  the  remaining  four  burned  out — one  in  1,031 
hours,  one  in  1,309.  one  in  1.467  and  one  in  1,720  hours.  Of  the  renewed 
lamps,  one  burned  out  in  the  cap  within  a  few  hours  owing  to  some 
defect  in  the  cap  and  not  in  the  renewal  process,  and  one  after  .553  hours. 
Of  the  remaining  six.  two  burned  out  in  1,550  hours,  one  in  1,701,  one  in 
1,890,  one  in  2,100  and  one  in  3,200  hours.  The  average  life  of  the 
renewed  lamp  was,  therefore,  about  60  per  cent,  higher,  and  the  con- 
sumption of  current  per  candle-power  was  substantially  less.  The 
Faraday  House  comparative  test  of  three  renewed  lamps  for  1.000  hours 
against  three  new  lamps  of  a  well-known  maker  showed  that  the  new 
lamps  consumed,  light  for  Ught.  24-8  per  cent,  more  electricity.  They 
owned  jmtent  rights  all  over  the  world,  and  those  rights  have  l>een 
greatly  extended  in  the  few  months  of  their  existence  by  various  im- 
provements ;  they  had  secured  the  services  as  technical  adviser  of  Mr. 
Harrison,  the  inventor,  who  had  had  over  30  years'  practical  exi»rience 
of  lamp  manufacture.  They  had  sold  the  rights  for  New  Zealand  for  a 
sum  in  cash  and  a  guaranteed  minimum  royalty,  and  they  had  granted 
options  based  on  a  cash  payment  and  a  royalty  in  respect  of  other 
countries,  including  France,  Switzerland,  India,  Canada  and  Australia. 
The  process  of  renewal  was  done  by  female  labour  and  by  piece  work. 

At  the  annual  meeting  of  the  Nitrogen  Products  and  Carbidb 
Co.MPANY",  Ltd.,  last  week,  the  chairman.  Major  C.  H.  Campbell,  dealt 
with  the  progress  of  the  company  and  the  proposed  amalgamation  with 
the  Alby  United  Carbide  Factori?s,  Ltd.  Substantial  progress  had 
already  b?en  made  with  the  harnessing  of  the  Aura  water  power,  which, 
when  fuUv  develoix'd,  is  cap.vble  of  giving  over  2o0.000h.p.  p.-r  annum. 
At  Sundalena,  where  the  great  powerstation  will  b.^  situated,  they  owned 
about  .500  acres  of  good  l,>vel  land  suitable  for  the  construction  of  factories 
and  housing  accommodation.  As  time  went  on  water-jniwer  was 
assuming  greater  and  greater  importance.  With  the  ever-increasing 
cost  of  coal  and  labour  the  situation  had  comjiletely  changed.  Their 
companies  were  in  a  very  fortunate  position.  For  instance,  at  present 
the  Alby  Company's  works  at  Odda,  Norway,  were  sujjplied  to  the 
extent  of  about  6.5.(K)0  h.p.  per  annum.  The  Aura  power  had  a  total 
capacity  of  about  250.000  h.p.,  and  Dettitoss.  in  Iceland,  had  a  capacity 
of  at  least  400,000  h.p..  as  vet  unharnessed.  That  made  a  total  of  over 
700,000  h.p.,  and,  from  th"  pDint  of  view  of  coal-saving  in  England,  it 
was  interesting  to  note  that  the  same  power,  generated  from  coal,  would 
entail  a  consumption  of  at  l;ast  4,500,000  tons  per  annum.  It  was  the 
intention  of  the  company  to  concentrate  its  energies  on  the  development 
in  Norway  of  such  processes  as  required  no  coal,  or  to  so  ])erfcct  the 
process  that  the  coal  required  was  cut  down  to  a  minimum.  It  was 
also  intended  to  utilise  their  water-power  for  the  treatment  of  minerals 
containing  phosphorous  for  the  production  of  a  fertiliser.  Their  re- 
searches had  shown  that  it  was  possible,  with  cheap  power,  to  pro<luce 
nitrate  of  soda  without  recourse  to  any  imported  raw  mat.'rial. 

Within  the  past  few  years  considerable  progress  had  been  made  in  the 
electrical  smelting  of  iron  ore.  When  it  was  considered  that  practically 
all  the  iron  used  in  Great  Britain  was  smelted  by  means  of  coal, 
or  rathm-  coke  produo.d  fiom  c  lal.  and  that  a  largi>  proportion 
of  the  raw  ore  was  imported,  the.reby  consuming  more  coal,  it 
was  evident  that  electrical  smelting  should  be  employ.xl  where 
such  was  economicallv  inissible.  In  the  present  state  of  the 
industry  it  was  not  pos'sible.  even  with  electrical  suu-lting.  to  entirely 
dispense  with  the  use  of  coal,  but  the  portion  used  was  much  less  than 
in  the  case  of  blast  furnace  jiractice  with  coke.  In  Norway  there  were 
lar"e  deposits  of  iron  ore.  which  did  not  1  Mid  themselves  readily  to  the 
ordinary  process  of  bla.st  furnace  smelting,  but  which  had  bei-n  success- 
fully treated  bv  electrical  methods.  It  was  on  such  ores  that  their 
researches  had  b>en  directed.  Tliev  were  also  investigating  the  manu- 
facture of  cvankles  and  .sodium  evanide.  The  director  had  continued 
the  extensive  trials  and  tests  referred  to  in  the  list  annual  report,  with 
the  object  of  ascertaining  the  most  economical  means  of  pniducmg 
power  from  coal,  and  at  the  same  time  economising  this  national  source 
of  wealth.  The  directors  examined  various  colUeries.  and  had  purehasMl 
the  St.  Helen's  colliery  and  lirickworks  at  Workington,  in  Cumb>Tland. 

The  re])ort  and  accounts  were  approved,  and  at  an  extraordinary 
meeting  it  was  resolved  to  effect  an  amalgamation  with  Alby  Inited 
Carbide  Factories.  Ltd..  and  that  with  a  view  thereto  Nitrogen  1  roducts- 
and  Carbide  Company,  Ltd.,  be  wound  up  volunt,irily. 
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New  GompanLes. 


J.  H.  BROWN.  LTr.  (Iii<>.»l-t7)— IViv.ilo  .  •.iiip.iny.  Reg.  Nov.  15, 
'Ca]iital  i;;t.H(ilP  ill  HI  sliaiv.-.  to  tjkc  over  tlu-  Ui-iiuss  of  motor  and  elec- 
trical engineers  carried  on  by  J.  H.  Brown  and  I).  U.  Gaywood  as  J.  H. 
Bruwii.  First  directors  are  J.  H.  Brown.  D.  O.  (Jaywood  and  R.  Cleave. 
Reg.  office  :    I ,  Charlwood-street,  Pimli.o.  S.W. 

F.  W.  COOK  &  COMPANY  (SOUTHAMPTf  N  .  LTD.  (lf)0,675)— Private 
com]>any.  I'l  l'.  N'^v.  17.  rai)ital  t'lii.oiiii  m  tl  shares,  to  take  over  the 
business  of  an  electrioal  engineer,  gas  and  liot  wat>rengineer.  &c..  carried 
on  at  .Southampton  as  F.  W.  Cook  &  Com|Kiny.  First  directors  are 
F.  W.  Cook  {|x>nnanent  managing  director  and  chairman).  E.  A.  Smith, 
R.  H.  Burk.It,  V.  K  While  and  \V.  Small.  Reg.  office  :  i'.i-i,  Bargate- 
street.  Sniithainplun. 

COOPERATING  CONTRACTORS  SYNDICATE,  LTD.  (160,221)— Private 
comiMiny.  Reg.  Nov.  1,  capital  £1,200  in  1.000  ordinary  shares  of  £1 
each  and  4.0O0  deferred  shares  of  Js.  Objects  :  To  acquire  concessions, 
rights  or  privileges  for  the  construction,  extension  and  operation  of  rail- 
ways, tramways,  harbours,  docks  and  other  public  and  private  works, 
4c.     Sic.  :  K.  R.  D.  .lames.     Reg.  office  :  4.5.  Finsbury-pavement,  E.C.2. 

DERBY  GARAGE,  LTD.  (100.101 ).— Private  company.  Reg.  Oct.  29, 
capital  £").(KK)  in  £1  shares.  Objects  :  to  carry  on  the  business  of  manu- 
lacturers  of  and  dealers  in  automobiles,  parts  and  accessories,  automobile, 
electrical  and  general  engineers.  &c.  First  directors  are  A.  J.  Nioholls, 
W.  Jl.  .Junes.  T.  Piirter  and  R.  F.  Brownson.  Secretary  :  W.  H.  Jones. 
Reg.  oliiif  ;   York  tiarages,  Railway  Terrace.  Derby. 

rOWDl^G  &  MIILS,  LTD.  (160.837)— Private  company.  Reg. 
Kov.  21.  capital  £3,000  in  £1  shares,  to  take  over  the  business  of  manu- 
facturirg  ard  nuchsnical  engineers  carried  on  as  Dowding  &  Mills.  First 
directors  are  \V.  H.  P.  Dowdirg,  H.  L.  Mills.  R.  l/nve  and  E.  B.  Dinenage 
(all  ]ierniamnt).      R(  <_'.  c  fKce  :    193.  Caniii-lilll.  Bordesley.  Birmingham. 

NEWCASTLE  TELEPHONE  (NEW  SERIES)COMPANY,  LTD.  (100,814)— 
Private  company.  Re-g.  Xov.  2('.  capital  £1.(1(10  in  £1  shares,  to  carry 
on  the  business  ineiicated  by  the  title.  First  directors  are  F.  T.  ,Jackson 
(permanent  managing  director  and  chairman)  and  C.  Cochran.  Sec, 
F.  T.  Jackson.  Rei;.  office  :  RoUingsworth  Works.  Martell-wad.  West 
Dulwich.  S.E. 

PIMM  &  BDRROWS,  LTD.  (160,632)— Private  company.  Reg. 
Kov.  .5,  capital  £1.000  in  £1  shares,  to  carry  on  the  business  of  consulting, 
mechanical,  gas  anel  electrical  engineers,  iron  and  brass  founders,  tool 
makers,  &e..  and  to  enter  into  an  agreement  with  A.  W.  Pimm  and  L. 
Burrows.  First  directors  are  A.  W.  Pimm  and  L.  Burrows.  Reg. 
•office:    :!(>.  S,,uth«aik  I'.riilge-road,  S.E.I. 

SOUTH  WALES  &  MONMOUTHSHIRE  TELEPHONE  (NEW  SYSTEM 
COMPANY,  LTD.  Private  company.  Ntmiinal  eajiital  £1,000  in  £1  shares. 
The  objects  are  as  indicateel  by  the  title.  The  first  directors  are  F.  T. 
Jackson  (secretarj')  and  ('.  Cochran.  Reg.  office  :  HoUingsworth  Works, 
.Martell-road,  West  Dulwich,  S.E. 

The  following  have  also  been  registered,  the  p.irticulars  Ix-ing  similar 
to  the  above,  viz.  : — 

BRISTOL  &  WEST  OF  ENGLAND  TELEPHONE  (NEW  SYSTEM  )  COM- 
PANY, LTD.   llC.(I.L'lS). 

LIVERPOOL  TELEPHONE  (NEW  SYSTEM)  COMPANY,  LTD.   (160,227). 

SHEFFIELD  TELEPHONE  (NEW  SYSTEM)  COMPANY,  LTD.   (100.232). 


Prices  of  Metals.  Chemicals,  &c. 

Tuesday,  Dec.  2. 
Inc.  Deo 

—         £8     0     0 


Copper —  Price. 

Best  selected per  ton     £10.")     0     0 


Elcctrrjlytic  bars  ... 

£107     0     <i 



H.C.  wire  basis 

per  lb. 

Is.     2,',d. 



Sheet  

•• 

Is.     35d. 

— 

P/iogphor-hrome   Wire — 

Phosphor  bronze 

wire, basis  

^, 

Is.  6, id. 



Brai"  6n/40— 

Rod, basis     

Os.  IM 



Sheet,  basis   

Is.  2J.i. 



Wire,  basis     

•• 

Is.  2'  1. 

- 

Iron — 

Cleveland  Warrants 

per  ton 

£8     4     0 



Galvanised      steel 

wire,  basis     

,, 

£32   10     0 



Lead  Pig— 

English  

„ 

3!i     0     0 

£1 

,15 

0 

Foreign  or  colonial 

,, 

3h     0     0 

£1 

0 

0 

Tin— Ingot    

SO.'.     -,    0 

in 

-, 

0 

Wire,  basis    

per  lb. 

0     3     7.^ 

.Vd. 

£8  0 
IN. 
Ad- 


m- 


/«ti. 

Id. 


Balammoninc, — Percwt.80s.and753.     Copper  Sulphalf.. — Per  ton  £40. 
Su/pAur  (Flowers). — Per  tjn  £23.        Boric    /li^id  (Crystals) — Per    ton, 
fP^II  Brimstone).— Per  ton        £72. 

£22  10*.  Carbon  Bi«ulphide.—Ver  ton  £55. 

ffulphuric    Acid    (Pyrites,  168°). —    Sodium  Bickromate. — Per  lb.  lid. 

Per  ton,  £7  18g.  9d.  Sodium  Cklorale —Pur  \h   6d 

SheUae.-^-5:-r,H0n. 

RulMr. — Para  line,  2s.  fi}l. :    plantation  1st.  latex  2-t.  .'jjd.  lb. 

The  metal  prices  are  supplied  by  the  Briti.<h  Insulated  A- Hclsby  Cables, 
'Ltd.,  and  the  rubber  figures  by  W.  T.  Henley's  Telcgrap!)  Works  Company. 


Thirty-Seven  Years  A^o. 

[From  The  Electrici.\x,  Dec.  2,  1882.] 

TiiROWiNe;  Stones  ax  Tei.f.ijr.m-h  Post.s. — At  tlie  Dewsbury  (Yorks) 
West  Riding  Police  Court  the  other  dayfour  bjy.:,  residing  at  Livcrsenlge, 
paid  10*.  each  and  costs,  with  the  alternative  of  one  month's  imprison- 
ment,  as  the  ])rice  of  a  few  minutes"  stone  practice  at  telegra|>h  poles. 

G.\s  Fired  hv  LrciHTNiNei. — During  a  thunelerstorm  on  Friday  week 
a  curious  occurrence  took  place  at  Bridge  of  Weir  Station.  Seotlauel. 
The  lightning  enten>d  the  signal  cabin  and  ruptureel  a  gas)>ipe,  setting 
fire  to  the  gas  when  liberated.  The  woodwork  took  Hre,  but  the  Hames, 
b?ing  observed,  were  at  once  extinguished. 

Electrr-  Liohting  in  Manchester. — Messrs.  C!.  &  R.  Dewhurst, 
one  of  the  leading  tirms  of  Manchester,  are  lighting  their  warehouses  with 
12  Pilsen  arc  lights,  200  incandescent  anel  some  Joel  s:'mi-incandescent 
lamps.  Me'ssrs.  Woodhouse  cS  Rawson  have  b'cn  a])pointed  by  tlie 
Pilscn,  Joel  and  General  Company  to  carry  out  this  work. 

Professor  Palmieri. — Very  recently  we  announced,  on  the  faith  of 
a  French  contemporary,  the  eleath  of  Prof.  Palmieri,  of  the  Vesuvius 
Observatory.  Since  then  we  have  seen  his  eleath  recorded  in  several 
papers.  Within  the  last  few  days,  howev^er,  it  has  b>en  stated,  on  the 
authority  of  Messrs.  Negretti  k  Zambra,  that  the  professor  is  in  his  usual 
health,  and  that  in  all  probability  the  report  of  his  death  originated  in 
the  fact  that  his  nephew  di^d  recently.  We  are  very  glad  to  record  the 
fact  that  Prof.  Palmieri  is  still  with  us,  and  hope  he  may  have  many  more 
years  of  activity  b?fore  him. 

Swan  Lamps  and  the  Ri'sstAN  Government. — We  h.ive  the  b.rst 
authority  for  stating  that  the  following  paragra])h,  published  a  day  e>r 
two  since  in  the  "  Daily  Telegraph  "  money  article,  has  no  foundation  in 
fact.  The  j)aragraph  is  as  follows  :  "  It  is  stat?d  that  the  Swan  United 
Electric  Light  Company  have  sold  to  the  Russian  tiovernment  for 
£100,000  in  cash  the  exclusive  right  to  use  their  invention  throughout 
the  empire,  and  to  sell  tlieir  lamps.  There  can  be  little  doubt  that  the 
employment  of  the  eln  in.  Iii;li(  in  the  larger  citi-»s  and  towns  of  Russia 
could  be  madea  nios(  Imi.iiui  Si  ate  monopoly.  The  company's  paid-up 
capital  is  £160.000  in  SO.Udli  .shares,  the  quotation  of  which  to-dav  was 
2i,  f." 

Charing  Cross  Electric  Railway. — Notice  has  been  given  of  inten- 
tion to  apply  for  a  Bill  in  the  ensuing  session  empowering  the  con.struction 
of  a  railway  from  Cockspur-.street,  Charing  Cross,  near  King  Charles's 
statue,  and  joining  the  railway  authorised  by  the  "  Charing  Cross  and 
Waterloo  Electric  Railway  Act,  1882  "  ;  also  another  railway  forming  a 
junction  with  the  above  electric  railway  near  Belvedere-crescent,  and 
terminating  in  the  parish  of  Christ-church,  Southwark,  S.E.,  near  the 
Blackfriars-road  ;  also  other  railways  in  continuation  of  the  above, 
which  will  finally  terminate  close  to  the  Royal  Exchange  in  Cornhill,  E.C. 
The  Bill  will  also  authorise  the  Lonch)n  &  South-Western  Railway  Com- 
pany to  contribute  towards  the  cost  of  constructing  the  above  intended 
railways. 

Electric  Light  at  Birmingham. — The  stand  of  Messrs.  Tangye  at  the 
Birmingham  Cattle  and  Poultry  Show,  which  was  held  from  Nov.  25  to 
30,  in  BingWy  Hall,  was  liiililcd  l)v  means  of  Edison  lamps,  some  60  or 
70  of  which  were  used.  Two  K.li^on  ilynamos,  one  60  light  and  another 
!.■)  light,  were  driven  by  means  of  .Messrs.  Tangye'scoupbd  gas  engines 
of  2^  H.I'.  In  these  engines  there  arc  two  impulses  at  each  revolution, 
and  consequently  steady  working  is  obtained,  this  being,  as  everyboely 
knows,  of  the  utmost  necessity  in  incandescent  lighting.  The  lights  were 
erected  by  Messrs.  Smith  &  Chomb?rlain,  of  the  Solar  Works,  Birming- 
ham, who  had  obtained  s)v(i.ri  ])ermissijn  from  the  Town  (Council  to 
do  so.  This  if.  we  behave,  tin-  first  time  that  the  the  electric  light  has 
b'cn  shown  in  Birmingham. 

A  Peripatetic  PAiiAeiRAPii. — Some  time  ago  (vidr  Electrician. 
Vol.  VI..  p.  216.  March  19.  1881)  we  published  an  illustratii)n  with  short 
deseripti  m  of  the  longest  s))an  of  wire  in  the  workl — viz.,  that  over  the 
River  Kistnah,  between  Bezorah  and  S'Ctmagrum,  in  India,  which  is 
more  than  6,000  ft.  across.  Our  information  and  illustration  were 
derived  from  private  sources.  Since  that  time  we  have  come  across  our 
illustration  and  letterpress  in  various  shapes  and  guises,  sometimes  the 
letterpress  without  the  illustration,  sometimes  both  together,  but  never 
with  the  source  acknowl-dg^'d.  The  whole  is  now  re'eluced  to  a  con- 
veni-nt  littl"  paragraph,  which  has  helped  several  printers  and  sub- 
editors to  fill  up  a  column.  Thus  we  have  seen  it  in  the  "  Journal  "  of 
the  Franklin  Institute.  "  .Sci  mtific  American  "  (more  than  once).  "  Ojjera- 
tor."  "Journal  of  the  Tel 'graph,"  "La  Lumiere  Eleetrique,"  "  L'EI'C- 
tricitc."  "  L'Electriri'ii."  "Engineer,"  several  jjivivineial  i)a])eiN.  &e. 
After  this  list  we  think  v.-  are  justified  in  the  use  (.1  tlic'  word  "  \t.-ri- 
patetic." 

Long  Distance  Telki'IIonixg. — A  novel  exji-'riMienl  is  now  in  progress 
with  a  view  to  overcoming  the  difficulties  attendant  upon  longdistance 
talking.  Between  Boston  and  Worcester  (U.S.A.)  a  line  is  b?ing  con- 
structi-d  of  No.  4  gauge  wire,  which  reduces  the  telephone  distance 
between  the  two  cities  ab)Ut  one. half.  This  line,  says  the  "Scientific 
American,"  will  cost  .SIO.OOO.  whereas  an  ordinary  line  of  No.  9  wire 
would  cost  only  about  .'?;4.(MMt.  If  the  exi)eriment  is  a  success  the  line 
will  be  extended  to  Springfield,  and  similar  lines  will  be  built  from 
Boston  to  Portland.  I'lymonth.  N.H.,  and  other  distant  points,  enabling 
subicrib?r8  there  to  talk  with  Boston  as  readily  as  subscrib?rs  in  Dowell. 
Sal  'in,  [/.iwrence  and  other  neighbouring  places.  The  ordinary  telijihorie 
line,  running  straight  across  the  country,  costs  from  $100  to  %\.*\  per 
mile.  The  big  wire  is  now  completed  b.^tween  Boston  and  Hopkinton. 
a  distance  of  20  miles.  Communication  over  the  line  on  this  20-mile 
stretch  is  as  distinct  as  in  the  city. 
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Ni  be  met  by  restoring  the  balance  between  private  and  munici- 

OlG  Si  pa!  interests.     The  former  are  at  present  suffering  under  a 

• distinct  sense  of  injustice  owing  to  the  purchase  terms  which 

The  Electricity  (Supply)  Bill.  have  been  inserted  in  the   Bill.     Thiscould.atanyrate.be 

The  strong  opjiosition  offered  by  the  House  of  Lords  on  counteracted   by    purchasing   the    companies'    stations   at    a 

Monday,  when  the  Electricity  (Supply)  Bill  came  on  for  ad-  higher  price  and  giving  them  an  extended  tenure,  though  the 

journed  debate  on  Second  Reading,  was  probably  a  surprise  latter  solution  might  delay  "  linking  up."     Another  suggestion 

to  most  of  our  readers.     It  is  interesting  to  note  that  the  bulk  is  to  lease  the  undertakings  of  District  Boards  to  existing' 

of  the  opposition  centred  on  the  question  of  finance.     The  undertaking  companies,  so  as  to  retain  and  provide  further 

feeling  of  the  House  was  that  it  was  eminently  unwise  at  capital  for  the  large  developments  needed.     This  would  help 

the  moment  to  involve  the  public  credit  in  any  sums  of  mag-  to  reduce  the  necessarily  large  demand  of  expenditure  from 

nitude,  and  that  the  nationalising  tendency  of  the  Bill  as  it  the  public  revenue,  and  do  away  with  the  scare  of  nationalisa- 

now  stands  means  ultimately  a  big  draft  on  the  public  ex-  tion.     It  is  to  be  regretted  that  the  Home  Secretary  gave  way 

chequer.     It  was  argued  that  by  discouraging  private  enter-  to  jiressure  in  the  Commons  and  virtually  converted  the  Bill 

prise,  and  thus  driving  it  out  of  the  industry,  quite  unnecessary  to  a  municipalising  measure.     For  it  seems  to  be  precisely 

financial  burdens  were  being  transferred  to  the  public.     More  this  as]iect  of  the  Bill  that  finds  such  disfavour  in  the  Lords. 

than  one  suggestion  was  made  in  the  direction  of  relegating  and  has  caused  such  widespread  oiniosition.     At  the  same  time 

the  whole  matter  to  a  Select  Committee.     It  is  questionable,  it  must  be  pointed  out  that  the  avowed  object  of  the  Bill  is 

however,  whether  many  of  those  whose  thoughts  turned  in  this  the  provision  of  electrical  energy  on  a  large  scale,  and  that  no 

direction  had  seriously  considered  how  little  is  to  be  gained  private  interests  can  be  allowed  to  stand  in  the  way  of  this 

by  this  course.     The  chief  matters  that  would  engage  the  object  being  carried  out.     We  admit  that  there  are  many 

Attention  of  a  Select  Committee  would  be  the  engineering  basis  difficulties  in  the  way  and  that  much  diplomacy  will  be  re- 

of  the  scheme,  and  whether  reorganisation  and  unification  of  quired,  but  nevertheless   we  pin  our  faith  to  the    Electricity 

supply   were   urgently   needed.     On  this   question,   however.  Supply  Commissioners. 
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Learned  Societies  and  Finance. 

Eece.nt  indicatious  go  to  show  that  learned  societies  must 
be  classed  amongst  the  "  new  poor."  At  the  present  time 
most  of  them  find  their  income  little,  if  any,  more  than  it  was 
before  the  war.  and  in  certain  cases  it  has  actually  fallen,  while 
the  expenses,  especially  for  printing  and  other  work  of  that 
kind  have  risen  to  an  extraordinary  degree.  It  would  seem 
that  the  present  tendency  of  the  wealth  of  the  country  to  shift 
from  one  class  to  another  has  also  had  the  consequence  of 
making  expenditure  flow  in  other  directions.  Our  landed 
proprietors  and  manufacturers,  taking  as  their  example  the 
classical  Maecenas,  used  to  find  it  good  to  devote  a  portion  of 
their  wealth  to  the  patronage  of  science  or  art  with  a  result 
that  certain  activities  in  which  there  was  no  immediate  possi- 
bility of  profit  were  able  to  flourish  both  for  the  good  of  their 
protagonists  particularly  and  the  country  generally.  But 
lately  that  source  of  income  has  ceased,  and  we  hope  one  of 
the  changes  brought  about  by  the  war  will  not  be  the  cessation 
of  what  is  called  the  endowment  of  research.  It  is  almost  an 
axiom  that  men  who  have  scientific  ideas  are  generally  equally 
lacking  in  this  world's  goods  and  the  same  applies  to  scientific 
societies  who.  if  they  are  to  carry  out  the  duties  for  which  they 
are  best  equipped,  must  work  under  some  scheme  of  patronage. 
An  appeal  of  this  kind  should  be  particularly  heard  by  those 
engaged  in  electrical  engineering  where  theory  and  practice 
walk  ever  hand  in  hand,  and  we  hope  that  those  connected 
with  our  {profession  who  are  able  to  do  so,  and  there  are  many, 
will  help  scientific  research  out  of  the  pitfall  into  which  it  has 
fallen  through  no  fault  of  its  own. 


The  Endowment  of  Education. 

The  above  line.s  liad  already  been  written  when  we  received 
a  notice  from  the  Manchester  College' of  Technology  directing 
attention  to  an  appeal  which  they  are  placing  before  the  public 
for  the  sum  of  £1.50,000  to  allow  them  to  erect  additional 
buildings,  and  for  £500,000  for  various  other  purposes  con- 
nected with  the  University  of  Manchester.     As  is  well  known, 
the  Manchester  College  of  Technology  is  especially  concerned 
with  university  education  in  subjects  falling  within  the  terms 
■■  applied  science  "   and  "'  technology."     Before  the  war  we 
used  to  be  told  how  far  behind  Germany  and  the  United  States 
we  were  in  this  matter  of  technical  education.     It  was  ])ointed 
out  that  there  was  little  or  no  recognition  in  this  country  of 
the  way  in  which  the  scientifically  trained  engineer  or  techno- 
logist can  assist  the  manufacturer,  and  that  if  wc  did  not 
change  our  ways  disaster  would  be  the    only    result.     These 
arguments  are  as  cogent  now  as  they  were  then,  and  we  need 
hardly  say  we  heartily  welcome  the  desire  of  the  educational 
authorities  in  Manchester  to  provide  more  accommodation  for 
the  highest  type  of  education  in  applied  science  and  technology, 
and  we  hope  that  their  appeal  for  funds  for  this  purpose  will 
not  fall  on  deaf  ears.     AVith  the  end  of  the  war  has  come  a 
great  desire  on  the  part  of  our  young  men  to  increase  their 
knowledge  of  .scientific  matters,  and  at  the  same  time  there  is 
every  need  that  science  and  technology  should  be  applied  to 
indu.stry.     The  only  thing  wanting  to  bring  about  the  com- 
bination of  men  and  knowledge  is  money.     In  appeals  such 
as  the.se  example  is  better  than  precept.     We  have  already 
spoken  of  what  has  been  done  in  America,  a  country  which  is 
happy  in  posse-ssing  rich  men  who  appreciate  the  value  of 
education.     Among  these  was  the  late  Mr.  H.  C.  Frick,  who  has 
made  the  princely  bequests  of  15,000,fXX)  dollars  to  Princeton 
University  and  of  5,000 ,OfJO  dollars  each  to  Harvard  University 
and  the  Massachusetts  In.stitute  of  Technology.  A  part  from  these 
bequests  Harvard  I'niversity  during  the  last  three  months  has 
collected   12.(XJ0,fXXJ  dollars  and  the  Massachusetts  In.stitute 
of  Technology   IO.(K)i).(K)0  dollars  for  the  extension  of  their 


work,  and  about  half  this  sum  is  to  be  devoted  to  the  endow- 
ment of  applied  science  and  technology.  What  we  have  said' 
above  about  learned  societies  applies  with  even  more  force  to 
educational  in.stitutions,  and  we  hope  that  for  every  reason  the- 
needs  of  the  Manchester  College  of  Technology  and  of  other 
educational  institutions  in  this  country  will  be  generously 
provided  for  without  dehiy. 


The   National  Electric  Light   Association. — The  Annua 

Convention  of  tiiis  As.sociation  will  take  place  in  Southern 
California  from  May  18  to  21,  1920. 

Industrial  League  and  Council. — The  sixth  lecture  of  the 
present  series  arranged  by  the  Industrial  League  and  Council 
will  be  held  in  the  Council  Chamber  of  the  Guildhall,  on 
Tuesday,  December  16th.  The  chair  will  be  taken  at  2.30  p.m. 
by  the  Rt.  Hon.  Lord  Parmoor.  K.C.V.O.,  and  an  address  on 
the  "League  of  Nations"  will  be  delivered  by  Sir  George 
Paish.     No  tickets  are  necessary. 

Women's  Engineering  Society. — This  Society  has  been 
established  in  the  interests  of  women  engaged  in  the  engineering 
and  allied  trades,  to  promote  the  training  and  employment  of 
women  in  those  trades,  to  secure  their  admission  to  schools 
of  engineering,  to  give  special  attention  to  the  future  of  women 
who  have  attained  some  degree  of  skill  in  this  employment,  and 
to  work  for  their  admission  to  the  membership  of  all  suitable 
engineering  institutions.  All  women  doing  technical  and 
mechanical  work  in  Government  or  other  engineering  factories 
are  invited  to  join  the  Society,  whose  offices  are  at  46,  Dover- 
street,  London,  W.l. 

London  Electrical  Engineers'  Old  Comrades'  Associa- 
tion.— We  are  informed  that  preliminary  steps  have  been 
taken  towards  the  formation  of  an  Old  Comrades'  Association 
of  the  London  Electrical  Engineers,  R.E.  (T.F.).  A  general 
meeting  to  inaugurate  the  Association  will  be  held  at  Head- 
quarters, 46,  Regency-street,  at  7  p.m.,  on  Jan.  16,  1920. 
In  the  meantime  Headquarters  will  be  open  to  all  old  members 
of  the  corps  on  Friday  evenings  from  6  to  9.30  ]).m.  The 
Hon.  Secretary  of  the  Association  is  Company-Sgt. -Major 
E.  R.  Baxandall,  to  whom  all  communications  should  be  . 
addressed  either  at  Headquarters  or  at  82.  Shooters  Hill 
Gardens.  Elthaiii.  Lonibm,  S.E.9. 

The  Faraday  Society.  -The  Annual  General  Meeting  of 
the  Faraday  Society,  will  take  place  in  the  rooms  of  the 
Chemical  Society  Burlington  Hou.se,  London.  W.  1.  on  Monday 
next  at  7.50  p.m.  The  nominations  for  Officers  and  Council 
for  the  vear  1919-1920  are  as  follows  ■.^President :  Sir  Robert 
Hadfield,  Bart.,  F.R.S.  Vice-Presidents:  Mr.  W.  R.  Cooper, 
Prof.  F.  G.  Donnan,  F.R.S.,  Mr.  E.  Hatschek,  Prof.  A.  W. 
Porter,  F.R.S.,  and  Mr.  E.  W.  Rayner.  Treasurer  :  Mr.  R.  L. 
Mond.  Council  :  Dr.  J.  Allmand.  Dr.  H.  Borns.  Prof.  C.  H. 
Desch,  Dr.  J.  A.  Harkcr,  O.B.E..  F.R.S..  Mr.  Cosmo  .lohns, 
Mr.  H.  Moore.  Prof.  3.  R.  Partington.  Dr.  W.  Pio.senliain, 
F.R.S. ,  Sir  T.  Kirke  Rose  and  Dr.  George  Senter. 

British  Engineering  Standards  Association.  .V  Con- 
ference on  Pipe  Threads,  under  the  icgis  of  the  Association 
is  to  be  held  at  the  Institution  of  Mechanical  Engineers,  Storey's 
Gate,  Westminster,  S.W.I,  to-day,  at  2.30  i).m..  under  the 
presidency  of  Sir  Arthur  Dvickham,  K.C.B.,  President  of 
the  Society  of  British  (Jas  Industries.  The  Association  is 
inviting  manufacturers  and  users  to  attend  this  Conference 
in  order  that  they  may  have  first  hand  information  as  to  the 
exact  situation  at  the  present  time.  We  are  asked  to  .state 
that  any  firms  who  wish,  either  to  be  represented  or  to  have 
further  information  in  recard  to  the  matter,  should  at  once 
communicate  with  the  Secretary  of  the  British  Engineering: 
Standards'  Association,  28.  Victoria-street,  London.  S.W.I. 

Use  of  Motor  Cars  in  Europeand  America.— We  notice  that 
"  Machinery  '  lias  been  making  an  estimate  of  the  number  o£ 
motorcars  used  in  the  United  States  and  in  various  pjuropean 
countries.  The  United  States,  as  is  well  known,  is  far  im 
advance  of  other  countries,  the  ic<narkal)le  figure  of  one  motor 
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■car  per  24  persons  having  recently  been  reached.  In  Canada, 
with  one  car  per  50  persons,  this  figure  is  approached,  and 
England  comes  next  with  one  car  per  200  persons.  It  is 
interesting  to  notice  that  France,  Belgium,  Holland,  Switzer- 
land and  Germany  only  use  about  one  car  per  400  of  popula- 
tion, while  Austria-Hungary,  with  one  car  to  each  2,650,  is 
far  behind.  It  would  thus  appear  that  the  use  of  motor  cars 
is  not  necessarily  an  indication  of  advanced  industrialisation. 
Possibly  it  is  rather  a  criterion  of  wealth  per  capita,  and 
uniform  distribution  of  wealth. 

Visit  of  Technical  Journalists  to  Slough.^By  permission 
■of  Lord  Inverforth,  the  Minister  of  Munitions,  arrangements 
were  recently  made  by  the  Circle  of  Scientific,  Technical  and 
Trade  Journalists  to  visit  the  extensive  motor  repair  works 
at  Slough.  Although  the  works  are  still  incomplete  the  scale 
of  operations  is  already  very  extensive,  and  there  was  much 
of  interest  to  be  seen.  The  primary  object  of  the  works  is 
the  systematic  repair  of  the  large  number  of  cars  and  lorries 
in  the  GJovernment  service.  Visitors  were  shown  repairing 
operations  in  full  swing  in  a  series  of  shops,  some  of  which 
occupy  more  than  eight  acres.  A  feature  of  interest  is  that 
the  entire  works  is  to  be  lighted  and  driven  by  electricity, 
generated  at  a  special  power  hou.se  now  in  course  of  erection. 
At  the  time  of  the  visit  only  one  of  the  three  1,000  kw.  turbo- 
alternator  sets  was  in  operation,  but  the  other  two  are  being 
completed  in  the  near  future.  The  general  nature  and  planning 
of  the  workshops  appears  quite  up-to-date,  and  the  whole 
installation,  when  complete,  should  be  a  valuable  one.  It 
only  remains  to  be  said  that  everything  was  done  for  the 
comfort  of  the  visitors,  and  we  congratulate  the  Ministry  on 
affording  this  opportunity  to  the  technical  Press  to  be  kept 
au  jail  with  arrangements  which  has  been  much  criticised. 

Obituary. 

We  regret  to  record  the  death  of  Mr.  John  Abdeon,  C.B.,  which  took 
place  at  Stanmore  on  the  4th  inst.  Mr.  Ardron  was  bom  at  Queni- 
borough  in  1843,  and  entered  the  Post  Office  service  in  1864.  When  the 
State  took  over  the  telegraphs  in  1870  he  assisted  in  carrying  out  the 
transfer  of  the  undertakings  of  the  telegrapli  companies  and  in  tlie 
organisation  of  the  new  Government  service.  He  became  attached  to 
the  telegraph  branch  of  the  secretariat,  and  had  to  deal  in  an  admini- 
strative capacity  with  a  variety  of  questions  affecting  the  improvement 
and  development  of  the  telegraph  service.  He  became  principal  clerk 
in  1880,  and  was  appointed  assistant  secretary  (telegraphs)  in  1897.  He 
represented  his  department  in  various  ways  both  at  liome  and  abroad, 
and  was  vice-president  of  the  International  Telegraph  Conference  held 
in  London  in  1903.  He  was  an  associate  of  the  Institution  of  Electrical 
Engineers,  and  served  on  the  Council  in  1895.  He  was  created  C.B.  in 
1906,  and  at  the  end  of  that  year  lie  retired  from  the  Post  Office  service. 

Personal. 

We  understand  that  Mr.  W.  B.  Woodhouse,  engineer  and  manager  of 
the  Yorkshire  Electric  Power  Company,  is  to  be  one  of  the  electricity 
commissioners  under  the  new  Electricity  Supply  Bill. 

Sir  Richard  Redraayne,  chief  inspector  of  mines,  wiU  resign  his  position 
at  the  end  of  the  year,  and  will  devote  himself  entirely  to  t)ie  work 
of  the  Imperial  Mineral  Resources  Bureau,  of  which  he  is  the  chairman, 
and  to  the  practice  of  his  profession  as  a  consulting  mining  engineer. 

Mr.  David  James,  manager  of  Swansea  Improvements  and  Tramway 
Company,  has  been  added  to  the  local  magisterial  bench. 


Arrangements  for  the  Week. 

FKIDAT,  Dec.  12tb  (to-day) . 

Physical  Society. 
5  p.m.     At   the    Imperial   College   of   Science,   South    Kensington, 
London,  S.W.     Papers  to  be  read  :   "  First  Steps  in  the  Experi- 
mental Analysis  of  a  Galvanic  Cell,"  by  Prof.  W.  M.  Coleman  ; 
"  Radiation  from  a  Perfectly  Diffusing  Circular  Disc,"  by  Mr. 
J.  W.  T.  Walsh,  M.A.  ;    "  A  Comparative  Method  of  Testing 
Thermionic  Valves  for  Passing  No  Reverse  current  at  Higli 
Voltages,"  by  Dr.  N.  W.  McLachlan  ;  and  "  On  Recording  and 
Reproducing   Sounds   by   Means   of   Light,"   by   Dr.   A.    O. 
Rankine. 
Society  of  Technical  Engineers — WooLvnoH  Branch. 
7  p.m.     At  Royal  Oak  Hotel,  New-road,  Woolwich,  London,  S.E. 
Paper  on  "  The  Proper  Position  of  the  Engineer  in  Political  and 
Industrial  Circles,"  by  Mr.  E.  C.  de  Segundo,  A.M.Inst.C.E. 
JuuiOR  Instftution  of  Engineers. 
7.30p.m.     At  39.  Victoria-street.   London,  S.W.     Paper  on   "A 
Walk  through  the  Shops  at  Richborough,"  by  Mr.  R.  L.  Kirlew. 
Electro-Harmonic  Society. 
8p.m.     At    the    Holborn    Restaurant,     London,  W.C.     Smoking 
Concert.     Mr.  H.  E.  Blain  in  tlie  Chair. 


SATDRDAT,  Dec.  13tb. 

Stoke-on-Trent  Association  of  Esgineees. 
7  p.m.     In  the  Council  Chamber,  Town  Hall,  Hanley,  Stoke-on- 
Trent.     Paper  on  "  The  Casting  of  Refractories  for  the  Metal- 
lurgical and  Engineering  Trades,"  by  Mr.  B.  T.  Allen. 
Birmingham  ajjd  Dlstrict  Electric  Clcb. 
7  p.m.     At  the  Grand  Hotel,  Colmore-row,  Birmingham.     Annual 
General  Meeting. 

HONDAT,  Dec.  ISth. 

Batti-W Allah's  Society-. 
1  p.m.     Limcheon     at   the    Holborn    Restaurant,    London,    W.C. 
Sir  Lynden  Macassey  will  deliver  an  Address. 

Institution  op  Electrical  Engiseees. 

7  p.m.     At  the  Chartered  Institute  of  Patent  Agents,  Staple  Inn 

Buildings,  London,  W.C.  Informal  Meeting.  Discussion  on 
"  Some  Reflections  on  Labour,"  to  be  opened  by  Mr.  R.  Rankin. 
Institution  op  Electrical  Englneers^North-Eastern  Centbe. 
7.15p.m.  At  Armstrong  College,  Newcastle.  Lecture  on  "Elec- 
trical Developments  at  Christchurch,  New  Zealand,"  by  ilr. 
J.  Lythgoe. 

Faraday  Society. 
7.50  p.m.     At  the   Chemical   Society's  Rooms,  Burlington   House, 
London,  W.  1.     Annual  General  Meeting. 

8  p.m.     Ordinary  Meeting.     Papers  to  be  read  :   "  Electrolytic  Iron 

Deposition,"  by  Lieut.  W.  A.  Macfadyen,  M.C. ;  "  The 
Measurement  of  Physical  Proi)erties  at  High  Temperatures," 
by  Mr.  A.  G.  Tarrant,  B.Sc.  ;  "The  Electrolytic  Formation 
of  Perohlorate  from  Chlorate,"  by  Mr.  J.  G.  Williams,  B.Sc.  ; 
"  On  the  Vapour  Pressures  of  Binary  Mixtures,"  by  Prof.  A.  W. 
Porter,  F.R.S.  ;  "  Some  Relations  between  Solubilities  of  the 
Solutes  and  their  Molecular  Volumes,"  by  Mr.  S.  Horiba ; 
"  An  Accurate  Method  for  the  Determination  of  Vapour 
Pressure  "  and  "  Some  Properties  of  Copper  Ferro-cyanide," 
by  Dr.  E.  J.  Hartung  ;  and  "  The  Solution  Theory  of  Steel 
and  the  Influence  of  Changes  in  C^arbide  Concentration  on  the 
Electrical  Resistivity,"  by  Prof.  E.  D.  Campbell. 

Roy-al  Society'  op  Aets. 
Sp.m.     At  John-street,  Adelphi,  London,  W.C.     Cantor  Lecture 
on   "S>Tithetic   Drugs,"   by  Dr.   J.   T.   Hewitt,   M.A.,   F.R.S. 

(Lecture  3.) 

TUESDAY,  Dec.  16th. 

Institution  of  Civil  Engineers. 
5.30  p.m.     At   Great   George-street.    Westminster,    London,    S.W. 
Paper  on  "  Precise  LeveUing,"  by  Major  E.  0.  Henrici,  R.E. 
Institution  of  Electrical  Engineers.— Noeth-Westeen  Centre. 
7 p.m.     At  the  Engineers'  Club,  Manchester.     Paper  on  "  Scientific 
Works  Management,"  by  Capt.  J.  M.  Scott-Maxwell.. 
Illuminating  Engineeeing  Society-. 

5  p.m.     At  the  Royal  Society  of  Arts,  .John-street,  Adelphi,  London, 

W.C.  Lecture  on  "  The  Art  of  Camouflage,"  by  Captain  W.  A. 
Howells. 

WEDNESDAT,  Dec.  ITtll. 

Institution  of  Electeical  Engineees — Wireless  Sectional 
Meeting. 

6  p.m.     At  the  Institution  of  Civil  Engineers,  Great  George-stroet, 

London,    S.W.     Paper   on    "  Higli-Frequeney    Resistance    of 
Wires  and  Coils,"  by  Prof.  G.  W.  0.  Howe,  D.So. 
Institution  op  Electrical  Engineers — South  Midland  Centre. 

7  p.m.     At  the  University,  Edmund-street,  Birmingham.     Paper 

on  "  Scientific  Works  Management,"  by  Capt.  J.  M.  Scott- 
Maxwell. 

Liverpool  Engineering  Society. 

5  p.m.     At  the  Royal  Institution,  Colquitt-street,  Liverpool    PajxT 

on  "  Science  and  .\rt  of  Lubrication,"  by  Mr.  H.  T.  Newbigin. 

THDRSDAY,  Dec.  ISth. 

Institution  op  Electrical  Engineers. 

6  p.m.     At  the  Institution  of  Civil  Engineers,  Great  G<>orge-street, 

London,  S.W.  Paper  on  "Electricity  in  Tin  Mining,"  by 
Messrs.  D.  M.  W.  Hutchison  and  W.  J.  Wayte. 

INSTTTUTION    OP   ELECTRICAL  ENGINEERS— IRISH  CENTRE. 

7  p.m..     At  the  Royal  College  of  Science,  Upper  Merrion-street, 

Dubhn.     Paper  on  "  Water  Power,"  by  Mr.  T.  C.  Roberts. 

FRIDAY,  Dec.  ISth. 

iNSTiTirrioN  OF  Mechanical  Engineer-s. 
IS  p.m.     At  Storey's  Gate,  St.  James's  Park,  London,  S.W.      Paper 
on  "  Cutting  Power  of  Lathe  Turning  Tools,"  by  .Mr.  G.  W. 
Burley. 

Junior  Institution  of  Engineers. 
7.30  p.m.     At  the  Royal  United  Service   Institution,  Whitehall, 
London,  S.W.     Presidential  Address,  "  The  Influence  of  the 
War  on  Engineering,"'  by  Sir  E.  H.  Tennyson  D'Eyncourt, 
K.C.B. 

Society  of  Technical  Engineers. 
7.30  p.m.     At    the    Memorial    Hall.    Albert-square,    Manchest<-r. 
Address  on  "The  Value  and  Purposes  of  Organisation,"  by 
Mr.  E.  Murray  Wrong. 
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Cargo    Handling    at    Ports. 

With  Special  Reference  to  the  Modern  Development  of  Electrical  Appliances* 

By    BKYS.SOX    CUNNINGHAM.    ».Sc..   F.K.S.K.,    M.Inst.C.E. 

Summari/. — TIic  article  commences  by  emphasising  the  necessity  for  eliminating  dchvy  in  quayside  discharging  operations.  Early 
appliances  ar^>  alluded  to.  and  the  inception  o{  the  hydraulic  crane,  due  to  the  late  Lonl  Armstrong,  is  described.  This  type  has 
been  followed  by  the  electric  crane,  which  is  now  rapidly  superseding  it.  Various  six-cial  features  and  requirements  of  an 
electric  quay  crane  are  enumerated.  .Alternative  metliods  of  ship  discharge  are  noticed,  and  some  consideration  is  given  to  cargoe." 
of  a  homogeneous  character,  such  as  grain  and  coal.  The  article  concludes  by  pointing  out  the  interdependence  of  a  number  of 
factors  in  determining  the  accessibility  of  ports,  and  by  urging  the  importance  of  the  question  of  transport  from  the  docks. 

motive  power,  instead  of  the  slow  and  cumbrous  manual,  or 
]x>dal,  exercise.  This  was  about  the  year  1840.  In  a  Paper 
subsequently  contributed  to  the  Institution  of  Civil  Engineers 
(Vol.  LXX.)  he  tells  us  how  it  occurred  to  him  that  "  when 
water  is  lifted  by  a  pumping  engine,  it  becomes  the  recipient  of 
the  power  exerted  in  raising  it,  and  if  the  .same  water  be  used 
as  a  motive  power  in  its  descent  to  its  original  level,  it  renders 
back  the  power  conferred  upon  it  by  the  engine,  and  thus 
becomes  the  medium  through  which  the  jxjwer  of  the  pumping 
engine  may  be  transmitted  to  a  distance  and  distributed  in 
large  or  small  quantities,  as  occasion  may  require."  He 
imagined  a  small  steam  engine  in  the  vicinity  of  St.  Katharine 
Dock,  continuously  employed  in  jjumping  water  from  the 
Thames  into  a  large  cistern  placed  on  the  top  of  one  of  the 
lofty  warehouses  round  the  dock,  and  thus  used  as  motive 
power  for  hoisting  goods  out  of  ships.  The  idea  did  not 
materialise,  however,  until  the  year  184G,  when  the  first  hyd- 
raulic quay  crane  was  erected  for  actual  use  on  Newcastle 
Quay.  The  water  supply  came  from  the  town  water  com- 
pany's main,  and  the  machine  was  capable  of  lifting  5  tons. 
With  a  pardonable  degree  of  pride,  the  inventor  relates  how 
the  great  dock  engineer,  Jesse  Hartley,  of  Liverpool,  a  man 
famous  in  his  day  and  generation,  was  pressed  to  inspect  the 
crane,  though  sceptical  as  to  its  capabilities.  He  visited  the 
site  without  notice  and  incognito.  The  operator,  "  who  went 
by  the  name  of  '  Hydraulic  Jack,'  and  who  had  acquired 
great  dexterity  in  the  management  of  the  machine,  being  put 
on  his  mettle  by  Mr.  Hartley's  incredulous  observations, 
proceeded  to  show  its  action  by  daring  treatment  of  a  hogshead 
of  sugar.  He  began  by  running  it  up  with  great  velocity  to 
the  head  of  the  jib,  and  then  lettipg  it  rapidly  descend,  but 
by  gradually  reducing  its  speed  as  it  neared  the  ground,  he 
stopped  it  softly  before  it  quite  touched  the  pavement.  He 
next  swung  it  round  to  the  opposite  side  of  the  circle,  con- 
tinuing to  lift  and  lower  with  great  rapidity  while  the  jib  was 
in  motion — and,  in  short,  he  exhibited  the  machine  to  such 
advantage  that  Mr.  Hartley's  prejudices  were  vanquished." 
Thereupon  that  gentleman  waited  upon  Mr.  Armstrong,  as 
the  inventor  then  was,  laconically  announced  himself  and  his 
intention  of  recommending  the  type  of  crane  for  adoption  at 
the  Albert  Dock,  Liverpool. 

The  application  of  hydraulic  power  to  the  quay  crane  was 
an  event  of  outstanding  importance,  and  the  machine  held 
the  held  without  a  rival  until  the  close  of  the  century.  Since 
that  date  it  has  fought  a  losing  battle  with  the  electric  crane, 
which  is  now  graduall} ,  but  surely,  superseding  it  for  general 
quaxside  purposes.  The  defeat  in  no  way  detracts  from  the, 
merits  of  the  older  machine,  which  has  done  splendid  work 
in  )ts  day.  The  writer  knows  of  hydraulic  (|uay  cranes  still 
in  use  after  upwards  of  40  years  of  continuous  and  strenuous 
service — a  wonderful  record  of  useful  work.  The  rigid  neces- 
sity, however,  for  economy  of  ])owcr  consumption,  of  which 
the  hydraulic  crane  is  oftentimes  prodigal,  has  occasioned  the 
gradual  supersession  of  water  under  pressure  by  a  motor 
cajjable  of  proportioning  its  expenditure  of  energy  to  the  load 
lifted.  An  hydraulic  crane  is  not  economically  employed 
otherwise  than  in  lifting  loads  oE  its  maxiiiium  ca])acity — 
this  means  a  rigid  uiiiformitv  of  load,  and  in  ijuayside  work 
such  an  ideal  condition  rarely  obtains.  Loads  are  perforce 
variable,  according  to  the  nature  of  the  material,  its  bulk 
and  the  rate  of  handling.  In  order  to  jjrovide  ade(juate 
power  for  dealing  with  heavy  material,  the  maximum  capacity 
of  most  quay  cranes  is  generally  in  the  neighbourhood  of 


THERE  is  scarcely  any  problem  of  to  day  which  presents 
features  of  .such  vital  interest  and  importance  to  the  mem- 
bers of  an  island  community  like  Great  Britain,  as  that 
which  concerns  the  rapid  and  uninterrupted  transit  of  mer- 
chandise from  an  overseas  origin  to  an  inland  destination.  In 
the  case  of  perishable  foodstuffs,  the  necessity  is  so  evident  and 
imperative  as  to  call  for  no  proof  or  demonstration.  The  most 
casual  observer  at  the  docks  and  harbour  wharfs  cannot  fail 
to  be  aware  of  the  large  and  numerous'^cargoes  of  frozen  meat, 
rabbits.  eg»:s.  butter  and  dairy  produce,  apples,  bananas  and 
other  fruit,  which  are  daily  received  from  foreign  shores,  and 
of  the  huge  consignments  of  fish  which  are  brought  in  froni 
distant  fishing  grounds  by  each  returning  fleet  of  trawlers. 
Even  where  the  liability  to  detriment  and  decay  is  not  actually 
a  consideration,  it  is  obvious  that  any  detention  or  delay  in 
the  supply  of  raw  material  to  manufactory  or  workshop, 
cannot  fail  to  be  inimical  to  the  interests  of  trade,  and  a 
hindrance  to  commercial  development.  Where  keen  com- 
petition causes  prices  to  be  cut  to  a  minimum,  a  rapid  turnover 
is  the  only  means  of  achieving  a  reasonable  profit,  and  any 
large  amount  of  useful  material  locked  up  in  idleness,  implies 
a  corresponding  loss  in  capital  charges,  besides  rent  and  cost 
•f  storage. 

We  need  not  labour  the  point.  It  is  only  necessary  to 
jQention  it  as  a  reminder  of  the  immense  importance  attaching 
to  an  ample  provision  of  cargo-handling  facilities  at  the  quay- 
side, and  as  an  explanation  of  the  remarkable  strides  which 
have  been  made  of  late  years  in  the  development  of  mechanical 
contrivances  for  expediting  the  transfer  of  goods  from  ship 
to  shore,  and  thence  by  road  or  rail  to  their  immediate  destina- 
tion. The  rivalry  of  ports  for  mercantile  supremacy  has 
caiLsed  the  utmo.st  activity  to  prevail  on  the  part  of  harbour 
and  dock  authorities,  in  order  to  cope  with  the  growing  and 
insistent  requirements  of  modern  commerce  in  this  respect. 

In  contrast  with  the  leisurely  procedure  of  our  forefathers, 
the  almost  bewildering  rapidity  of  quayside  operations  at  the 
present  day,  combi  ned  with  the  array  of  mechanical  con- 
trivances engaged  therein,  marks  a  revolution  as  fundamental 
in  its  way  as  the  advent  of  the  aeroplane  or  the  evolution  of 
the  turbine.  It  is  difficult  to  realise  that  so  essential  and 
univer.sal  an  appliance  as  the  quay  crane  had  its  incej)tion 
merely  a  century  back,  and  then  was  devised  in  a  form  so  crude 
and  primitive  as  to  bear  as  much  resemblance  to  its  latest 
prototyp<'  as  an  arquebus  or  crossbow  to  the  modern  rifle. 
So  far  as  records  can  be  traced,  the  fir.st  sketch,  or  design, 
for  a  quay  crane  ai)peared  about  the  year  1824,  and  it  con- 
sisted merely  of  a  jib  and  drum,  or  barrel,  with  multiplying 
gear,  w<jrked  by  hand.  What  success  the  crane  met  with  at 
the  outset  can  only  be  a  matter  of  surmise,  but  there  is  evi- 
dences of  the  extension  of  manual  appliances  of  this  kind, 
because,  when  the  London  Docks  were  opened  a  year  or  two 
lat<'r,  there  were  installed  at  the  dock  side  .some  hoisting 
appliances  of  the  treadmill  type.  The  lifting  rope  was  wound 
on  the  crane  barrel  by  the  action  of  a  number  of  men  climbing 
the  rungs  of  a  rotary  circular  frame.  The.se  appliances  were 
actually  still  in  existence  (though,  of  course,  long  out  of  u.se) 
until  a  few  years  ago,  when  the  last  was  dismantled  at  the 
Eastern  quay  of  the  London  (Western)  Dock. 

Whatever  may  have  been  the  reception  of  the  quay  crane 
in  its  primitive  form,  there  was  certainly  opened  out  for  it 
a  wonderful  vista  of  jwssibilities  when  the  late  Lord  Armstrong 
(then  a  commoner,  practising  as  a  solicitor  in  Newcastle) 
conceived  the  idea  of  applying  water  under  pressure  as  the 
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30-35  cwts.,  but  the  majority  of  parcels  from  a  ship's  hold 
do  not  come  up  to  a  moiety  of  this  weight.  Unless  fitted 
with  concentric  rams,  which  are  roni]ilex,  heavv  and  cumber- 
some, an  hydraulic  crane  exerts  the  same  amount  of  power 
and  consumes  the  same  quantity  of  water  whether  lifting 
15  cwts.  or  30  cwts.  In  this  respect  it  is  at  a  decided  dis- 
advantage with  the  electric  crane,  in  which  the  output  in 
power  is  directly  proportional  to  the  load  lifted.  Spread 
over  a  large  number  of  operations  and  continued  for  an  in- 
definite period  of  time,  the  ratio  of  useful  work  performed 
by  the  hydraulic  crane  falls  considerably  below  the  record 
of  the  electric  crane.  Nothing;,  however,  can  detract  from  the 
steady  reliability  and  control  of  the  hydraulic  machine,  and 
it  still  holds  an  unassailable  position  as  a  source  of  slow-moving 
constant  power,  such  as  is  necessary  in  the  case  of  heavy  lifts 
of  uniform  calibre  and  in  actuating  dock  gates,  swing  bridges, 
coal  tips  and  other  massive  appliances.  The  provision  of  a 
double  lifting  capacity  by  means  of  an  additional  internal 
ram  has  already  been  mentioned,  but  it  is  not  in  vogue  to  any 
great  extent.  Hydraulic  power  also  maintains  its  utility  in 
regard  to  quay  capstans,  where  the  rotating  crank  shaft  and 
piston  replace  the  direct-acting  rain. 

The  electric  quay  crane  first  made  its  appearance  about  the 
year  1892,  when  it  was  introduced  at  Hamburg  and  other 
German  ports  in  the  Baltic.  Although  the  innovation  speedily 
proved  a  success  and  was  promptly  copied  at  other  Continental 
ports,  some  time  elapsed  before  it  found  a  footing  in  this 
country.  Southampton  was  the  first  British  port  to  make 
the  experiment.  Since  the  commencement  of  the  twentieth 
c?ntury  the  adoption  of  electric  cranes  has  gradually  spread  from 
place  to  place,  so  that  now  there  are  very  few  ports — cer- 
tainly none  of  the  first  rank — which  are  not  equipped  with  an 
installation  of  electrical  quay  cranes. 

Under  the  variable  conditions  prevailing  in  connection  with 
dock  and  quayside  work,  continuous  current  has  proved  the 
most  satisfactory  form  of  power.  Alternating  current  is  not 
so  suitable  for  direct  application  to  machines,  such  as  cranes, 
which  are  called  upon  to  overcome  the  inertia  of  heavy  bodies 
in  a  series  of  starts  and  stops,  and  although  the  supply  is  often 
generated  as  a  high  pressure  alternating  current,  transformers 
and  rotary  converters  are  introduced  to  effect  a  change  in 
the  character  and  voltage.  Thus  current  may  be  generated 
as  a  polyphase  alternating  high  pressure  current  up  to,  say, 
10,000  volts,  but  supplied  at  the  quayside  as  continuous 
current  at  450  to  500  volts.  The  most  convenient  means  of 
transmission  is  the  conduit  system  with  a  continuous  groove, 
or  a  cable  with  plug  connections  at  intervals.  Standards  and 
overhead  wires  would  constitute  a  serious  obstruction  and 
entanglement  amid  an  environment  of  masts  and  spars.  The 
underground  groove  is  sometimes  troublesome  and  needs  to 
be  well  and  substantially  designed,  otherwise  it  may  be  difticult 
to  ensure  efticient  contact. 

The  motors  of  quayside  cranes  are  preferably  either  series 
wound  or  compound  wound.  Shunt  wound  motors  are  not 
generally  suitable,  or,  at  any  rate,  not  so  well  adapted  for 

■  starting  against  a  heavy  torque,  as  the  series  wound  motor. 

.  When  supplied  with  current  at  constant  pressure,  however, 
the  shunt  wound  motor  will  run  at  nearly  constant  speed 
under  a  varying  load.  The  compound  motor  combines  both 
advantages  in  a  lesser  degree.  It  is  a  type  of  motor  which  is 
fitted  to  crants  in  which  the  motor  is  allowed  to  run  con- 
tinuously. ( lenerally  speaking,  for  the  intermittent  action 
of  a  quay  crane,  the  series  wound  motor  is  the  most  suitable 
owing  to  its  speed  chacteristic  varying  with  light  or  heavy 
loads. *but  many  motors  for  cranes  are  compound  wound. 

The  environment  in  which  a  quay  crane  works  and  the 
nature  of  its  functions  are  such  as  to  ditVerentiate  its  design 
in  man\  important  respects  from  that  of  other  classes  of  crane. 
In  order  that  the  jib  may  clear  the  lofty  sides  of  modern  vessels 
when  riding  light,  the  crane  structure  has  necessarily  to  tower 
to  a  considerable  height,  often  50  to  60  ft.  above  quay  level. 
This  inevitably  makes  the  stability  of  the  crane  a  difficult 
problem,  particularly  as  the  load  and  counterbalance  are 
so  near  the  summit.     The  writer  is  accjuainted  with  an  accident 


in  which,  from  this  cause,  a  crane  overturned  and  fell  across 
a  dock  shed.  A  further  cause  of  instability  is  the  necessity 
for  placing  the  driver,  with  the  actuating  gear,  in  a  cabin  at 
such  a  height  that  he  can  supervise  the  whole  cycle  of  each 
operation.  It  is  true  that  an  attempt  has  been  made  to  render 
this  elevation  of  position  unneces.sary  by  the  introduction 
of  a  system  of  di.stance  control,  the  driver  with  a  keyboard, 
having  flexible  connections,  taking  his  position  on  the  ve.ssel 
itself,  overlooking  the  hatchway  which  is  being  worked.  But 
this  does  not  enable  him  readily  to  follow  the  movements  of 
the  load  when  clear  of  the  hatchway,  and.  for  this  and  other 
reasons,  the  system,  though  tried,  has  not,  so  far  as  the  writer 
is  aware,  met  with  any  great  degree  of  success  or  encouragement. 
Then  the  revolution  of  the  jib  is  a  difficult  matter  to  achieve 
without  accident  amid  the  complexities  of  ship's  stays  and 
yard  arms.  Wherever  practicable  rectilinear  movement  is 
desirable,  and  this  involves  a  luffing  movement  of  the  jib, 
with  the  consequent  provision  of  some  form  of  compensation 
gear  in  order  to  cause  the  load  to  travel  horizontally  ;  other- 
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wise,  there  wouhl  be  an  unremunerative  expenditure  of 
energy  due  to  the  ri.se  of  load  during  the  inward  movement  of 
the  jib.  There  are  several  devices  by  which  horizontal  move- 
ment of  the  load  can  be  secured,  and  they  have  been  adopted 
with  greater  or  less  success.  One  of  them  is  outlined  in  Fif,.  1. 
A  very  objectionable  use  to  which  quay  cranes  are  put  (the 
practice  is  unfortunately  jirevalent)  is  that  ot  "  breaking-out  " 
cargo.  This  means  that  the  crane  roj)e  is  employed  for  drag- 
ging and  [tailing  bales  or  packages  l)etween  decks,  more  or 
less  wedged  in  compact  masses,  until  they  are  freed  sufficiently 
for  separation  into  individual  parcels.  Not  only  does  this  place 
an  unknown  and  oftentimes  excessive  pull  on  the  rope,  but 
it  also  causes  the  t^-nsion  to  lie  along  a  line  verv  far  out  of  the 
vertical,  an<l  so  throws  a  stress  on  the  crane  jib  and  framework 
which  they  w.re  not  designed  to  withstand.  Cases  have 
occurred  in  which  cranes  have  been  tilted  over  by  this  means, 
and  only  saved  from  comjilete  overturn  by  the  supjiort  afforded 


654 


THE  ELECTlilClAN. 


Dkikmiikii   12,   191',). 


by  a  vessels  bulwark.  It  is  a  very  pernicious  and  dangerous 
practice,  and  should  altogether  be  discountenanced.  Un- 
fortunately, stevedores  and  others  engaged  in  ship  discharging 
operations  are  apt  to  lose  sight  of  the  risks  run  in  this  way  in 
an  endeavour  to  facilitate  matters  from  their  own  point  of 
view.  Moreover,  men  are  often  put  in  charge  of  cranes  who, 
having  little  or  no  technical  knowledge,  are  unable  to  appre- 
ciat<'  the  dangerous  character  of  the  action.  It  illustrates  a 
point  wliich  has  to  be  borne  in  mind  in  connection  with  quay 
crane  d.esign,  since  the  temptation  to  put  a  crane  to  this 
illicit  u.se  is  considerable. 
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The  under-carriages  or  pedestal  of  quay  cranes  are  con- 
structed generally  to  a  gauge  wide  enough  to  admit  of  a  line 
of  sidings  for  railway  rolling  stock  pa.ssing  underneath.  The 
cranes  are  then  styled  Portal  cranes,  and  if  the  quay  be  insuffi- 
ciently wide  to  admit  of  a  .second  line  for  the  back  leg  of  the 
crane,  the  latter  may  be  carried  by  a  rail  running  along  the 
wail  of  the  shed  or  other  structure,  in  which  case  the  crane  is 
distinguished  as  a  Scnu-Portal  Crane.  Where  there  are  no 
sidings  required,  the  crane  base  may  be  plated  in,  but  it  is 
usual,  in  any  case,  to  design  an  arched  pedestal  in  order  to 
provide  a  passage  for  trollies  and  foot  traffic.  The  front  rail 
of  the  crane  track  should  lie  as  near  the  (|uay  edge  as  possible, 
consistent  with  the  location  of  l)ollards  and  mooring  jwsts 
and  the  leads  of  shijis'  moorings.  Kvery  foot  within  the  ((uay 
line  adds  to  the  length  of  the  jib  to  a  corresponding  extent 
in  order  to  obtain  the  necessary  radius  or  outreach. 

At  Liverjiool  where  the  quay  margin  is  too  narrow  to  receive 
a  crane  ba.se,  a  specially  designed  crane  is  much  in  evidence. 
This  runs  entirely  on  the  roof  of  tlie  (juay  shed,  the  outer  rail 
lying  along  theeave.s  of  the  building  and  the  inner  rail  alonf,- 
the  ridge-])iece.  Naturally  the  shed  structure  has  to  be 
strengthened  accordingly,  and  the  crane  is  handica|)])ed  by 
the  additional  8  ft.  or  .so  of  outreach  whicii  is  reiiuired  in  the 
jib. 

The  Port  of  London  Authority  have  recently  installed  n 
large  number  of  electric  quay  cranes  at  the  Albert  and  Victori;i 
and  Tilbury  Docks,  which  will  serve  as  a  typical  exami)le  of 
the  class  {see  Figs.  2  and  3).  They  are  56  innumber  and  were 
supplied  to  the  specification  of  the  Chief  Engineer  to  the  Port 
Authority  by  Messrs.  Babcock  &  Wilco.x.  The  ma.\imum  lifting 
capacity  is  ."5  tons,  but  th<>  lowi  r  jjower  f;eaifora  .'iOcwts.  lift  is 
more  commonly  in  operation.  Each  crane  is  actuated  bv  three 
separate  motors,  all  comjiound  wound  and  running  at  600 
revolutions  per  minute.  The  first  of  Hi  b.h.p.  is  for  lifting  ; 
the  second  of  7  b.h.p.  is  for  slewing  and  the  third  of  3  b.h.p. 
is  for  luffing.  The  speed  of  lifting  full  load  (3  tons)  is  150  ft. 
per  minute,  and  for  half  load  (30  cwts.)  it  is  .300  ft.  per  minute. 


Slewing  can  take  place  at  an  average  rate  of  a  complete  revolu- 
tion in  60  seconds,  under  conditions  in  which  the  crane  is 
carrying  full  load  on  the  hook  against  a  wind  pressure  of  15  lbs. 
per  sq.  ft.  The  luffing  speed  is  4  ft.  per  second,  and  the  jibs 
luff  inward  from  a  maximum  radius  of  60  ft.  to  a  minimum 
of  20  ft.  during  which  the  load  travels  in  a  level  line  by  means 
of  a  coMipen.satioii  action  contained  within  the  jib  structure. 
By  reducing  the  load  the  outreach  may  be  increased  bv  an- 
other 5  ft.  The  total  lift  at  60  ft.,  radius  is  105  ft.,  35  ft.  of 
this  below  quay  level  in  the  holds  of  vessels  and  70  ft.  above 
(juay  level.  The  cranes  are  carried  on  framed  pedestal  base.i 
running  on  a  rail  track  the  gauge  of  which  is  13  ft.  6  in.,  allow- 
ing for  the  pas.sage  beneath  the  cranes  of  rolling  stock  with  a 
maximum  width  of  9  ft.,  and  a  height  of  13  ft.  to  the  crown 
of  roof. 

The  motors  were  specified  to  be  capable  of  carrying  a  momen- 
tary overload  of  100  per  cent,  without  undue  sparking,  and 
the  ris."  in  temperature  after  30  minutes'  running  at  the  specified 
voltage  was  not  to  exceed  70''F.  above  the  surrounding  atmos- 
phere. Current  is  taken  from  mains  in  a  conduit  below  the 
quay  surface  with  a  continuous  grooved  aperture  so  that 
connection  may  be  made  at  any  desired  point.  The  current 
is  direct  and  the  voltage  480  transformed  from  two  phase 
alternating  current  generated  at  6,000  volts  pressure.  Travel 
along  the  quay  is  actuated  by  hand,  there  being  no  motor 
l)rovided  for  this  movement.  Double  purchase  gear  is  fitted 
to  two  wheels  so  that,  in  the  unloaded  condition,  the  crane 
can  be  moved  along  the  quay  at  the  rate  of  10  ft.  per  minute 
by  four  men.  In  this  connection  it  may  be  mentioned  that, 
in  certain  cases,  non  travelling  cranes  can  be  propelled  by  an 
independent  trolley  fitted  with  its  own  motor,  but,  where 
change  of  position  is  infrequent,  the  method  of  hand-travelling 
is  found  to  suffice. 

But  while  the  use  o{  the  quay  crane  is  perhaps  the  most 
striking  feature  of  loading  and  unloading  operations  carried 
on  in  British,  and  for  that  matter  in  most  Continental  ports, 
it  is  by  no  means  the  only  appliance  available  for  the  purpose 
even  in  connection  with  general  goods.  The  ships'  own  winches 
come  in  very  largely  for  a  share  of  the  work.     They  are  very 
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frequently  employed  for  raising  Qoods  to  the  deck  level,  then 
handing  them  over  to  be  dealt  with  by  the  crane.  But  oft- 
times  unaided,  or  with  the  assistance  of  a  slide,  or  of  a  pulley 
attached  to  pole,  mast  or  shed  structure  ashore  they  arc  able 
to  deposit  their  loads  directly  on  the  quay.  This  method  is 
often  preferred  even  in  situations  where  quay  cranes  are 
available.  At  Antwerp,  for  instance,  one  line  of  steamships 
consistently  employs  the  winch  to  the  exclusion  of  the  cranes 
with  which  the  quay  is  amply  e([uij)ped.     At  New  York  along 
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the  more  modern  piers  or  wharfs  will  be  found  a  series  of 
what  are  termed  "  cargo  hoists  '"  ;  these  are  only  pulley  blocks 
attached  at  convenient  points  to  a  structural  bridge  or  girder 
rail  running  along  the  frontage  of  the  pier  at  a  certain  level 
above  the  eaves  of  the  shed  roof.  The  sheds  in  question,  like 
those  at  Liverpool,  arc  within  a  few  feei  of  the  water  line,  and 
the  quavs,  therefore,  have  but  a  nairow  width.  By  rigging  a 
block  directly  over  the  door  of  the  shed  by  which  entry  is  to 
be  effected,  and  with  the  assistance  of  a  similar  block  on  one 
of  the  ship's  masts  commanding  the  hatchway  which  is  being 
worked,  it  is  found  that  discharge  can  be  effected  in  a  most 
expeditious  manner,  so  that  the  ])ractice  has  become  quite 
general.  In  fact,  as  a  broad  statement,  it  may  be  said  that 
quay  cranes  are  not  used  in  New  York.  The  method  of 
operating  the  cargo  boats  is  quite  simple.  The  end  of  a 
line,  or  rope,  run  from  a  winch,  either  on  the  ship's  deck  or  on 
the  pier,  through  the  block  over  the  hatchway,  is  fastened  to 
the  end  of  another  line  which  is  similarly  run  from  a  shore 
winch  through  the  block  on  the  cargo  hoist.  The  hook  for 
the  attachment  of  the  load  is  placed  at  the  junction  of  the 
two  lines  and  has  a  range  of  action  between  the  two  pulleys. 
Assuming  discharge  to  be  taking  place,  the  pier  line  is  allowed 
to  hang  free  while  the  lift  is  made  by  the  ship  line.  When 
the  hatchway  is  cleared  by  the  load,  the  pier  line  conies  into 
action,  and  the  ship  line  is  slackened  to  allow  of  the  load  being 
swung  out  on  to  the  ])ier  deck.  The  method  has  the  advan- 
tage of  simplicity  and  effective  control.  The  load  is  entirely 
under  the  direct  action  of  the  respective  lines  at  the  point  of 
lifting  and  at  the  point  of  deposit,  and  there  is  no  swinging  or 
luffing  of  jibs  to  be  performed.  This,  at  any  rate,  is  the 
American  point  of  view,  and  the  system  certainly  finds  great 
acceptance  on  the  Altantic  seaboard  of  the  United  States. 
The  pier  winches  used  are  portable,  either  steam  or  electrically 
driven,  of  the  double  drum  type  with  '"  nigger  heads  "  at 
each  end,  enabling  two  loads  to  be  dealt  with  simultaneously. 
The  power  lies  generrlly  between  18  and  35  •  .p.,  and  loads 
varying  from  300  lbs.  to  2,000  lbs.  are  dealt  with  at  the  rate 
of  from  20  to  -10  cycles  per  hour. 

In  Europe,  if  the  ship's  winch  be  employed,  it  is  more  gener- 
ally i;sed  without  any  shore  auxiliary  at  all,  or  merely  in  conjunc  - 
tion  with  a  slide.  The  line  passes  from  the  winch  over  a  pulley 
at  the  end  of  a  derrick  boom,  attached  to  the  foot  of  the  ship's 
mast,  and  of  sufficient  radius,  when  swung,  to  land  the  load 
on  the  quay,  or  to  deposit  it  at  the  top  of  a  slide,  whence  it 
passes  by  gravitation  downwards  into  the  shed.  The  slide,  of 
course,  is  only  available  when  there  is  sufficient  difference 
in  level  between  the  ship's  deck  and  the  quay  to  give  the 
necessary  incline.  This  com^monly  obtains  and  the  gradients 
are  in  fact  sometimes  so  steep  as  to  require  a  check  on  the  speed 
of  descent. 

At  some  ports  (notably  London,  where  the  proportion 
amounts  to  from  70  to  80  per  cent,  of  the  whole)  a  large  quantity 
of  cargo  is  passed  overside  into  barges  and  lighters  for  con- 
veyance to  some  riverside  warehouse,  or  by  canal  to  some 
inland  wharf.  Under  such  circumstances,  discharge  by  ship's 
winch  or  whip  is  a  convenient  means  of  handling  lifts  in  an 
opposite  sense  to  that  for  goods  loaded  on  the  quay.  To 
enable  cranes  to  deal  with  this  class  of  work,  they  have  to  be 
fitted  with  jibs  of  very  considerable  radius  exceeding  the 
beam  of  the  vessel,  and  sometimes  .ittaining  to  60  or  70  ft.  or 
even  more.  This  exemplifies  the  importance  of  compensa- 
tion gear  for  the  luffing  movement  in  crane  design  where 
outreach  is  an  essential  consideration. 

The  difficulty  of  dealing  mechanically  with  a  long  horizontal 
run  for  the  load,  especially  where  it  is  continued  for  some 
distance  ashore,  can  be  met  by  means  of  the  conveyor,  which 
is  largely  in  use  for  the  shipment  and  unshipment  of  goods, 
miscellaneous  perhaps  in  character,  but  fairly  uniform  in  res- 
pect of  size  and  bulk.  It  is  a  common  feature,  of  course,  in  ware- 
houses and  factories  :  at  the  quayside  it  is  commonly  found 
in  conjunction  with  an  elevator  for  the  purpose  of  raising  the 
goods  direct  from  the  ship's  hold.  The  combined  apparatus 
in  its  simplest  form  consists'  of  a  portable  framework  laid 
across  and  resting  on  the  vessel's  sides  and  coamings,  or  it 


may  be  supported  by  the  extendf  d  jib  of  an  overhead  gantry 
running  along  the  quay,  or,  again,  it  may  be  carried  by  a  fixed 
cantilever  projecting  outward  from  a  warehouse,  shed  or 
other  convenient  structure. 

The  Donald  ship  elevator  conveyor,  which  is  a  well-known 
example  of  the  princi])le  in  all  three  forms,  was  described  at 
length  in  an  article  which  appeared  in  the  issue  for  December, 
1917  (■■  The  Present  Day  Handling  of  our  Foodstuffs  by 
Machinery  ").  There  is  no  occasion  to  repeat  the  information 
therein  contained.  Another  development  of  the  conveyor 
principle,  in  which  gravity  takes  the  place  of  mechanical  <ir 
electrical  power,  is  the  gravity  runway,  which  was  described 
in  an  article  in  the  issue  of  January  10th  la.st  {"  The  Gravity 
Roller  Runway  ").  Both  these  appliances,  the  conveyor 
and  the  runway,  as  well  as  others  of  the  same  type,  viz.,  the 
telpher  and  the  transporter,  are  by  no  means  confined  to  the 
quayside.  Their  application  is  wide  and  general,  and  their 
utility  has  been  abundantly  proved  in  various  directions. 
In  dealing  with  ship's  cargoes,  however,  they  are  to  some 
extent  placed  at  a  elisadvantage  in  certain  cases  on  account 
of  the  conditions  being  peculiar  and  unsuitable.  For  instance, 
the  Harbour  Engineer  of  New  York,  in  a  recent  report  on  the 
Mechanical  Equipment  of  New  York  Harbour,  states  that 
the  telpher,  despite  its  undoubted  advantages,  where  there  is 
free  scope  and  an  absence  of  restrictions,  has,  in  .several  cases, 
been  abandoned  by  shipping  firms  in  favour  of  the  winch  and 
whip  used  in  conjunction  with  the  hand-truck.*  The  prin- 
cipal field  of  service  of  the  telpher  lies  in  connection  with 
cargoes  where  a  single  commodity  has  to  be  handled  in  bulk 
and  in  fairly  uniform  packages,  without  much  sorting. 

A  similar  stricture  has  been  made  on  the  use  of  the  electric 
storage  battery  truck  for  all  but  long  runs,  with  large  consign- 
ments of  similar  packages  of  small  bulk.  The  difiiculties  of 
sorting  out  the  various  lots  appears  to  be  the  main  objection, 
and  hand-trucks  are  stated  to  be  relied  on,  chiefly,  for  short 
runs.  This  is  frankly  regretted  on  account  of  the  costliness 
of  manual  traction.  "  Motor  trucks  and  travelling  platforms 
have  been  applied  and  have  been  successful  to  some  extent, 
but  they  do  not  wholly  solve  the  problem  of  economical 
freight-handling  about  the  pier  or  between  the  pier  and  the 
back  lands.'' 

There  are  numerous  other  devices  for  dealing  with  goods  in 
transit,  such  as  escalators,  shoots,  pilers,  etc.,  but  as  they 
are  not  unique  features  of  quayside  work  it  would  be  out  of 
place  to  consider  them  here.  The  subject  of  the  mechanical 
handling  of  merchandise  is  extremely  wide,  and  limits  of  space 
preclude  any  excursion  beyond  the  field  immediately  under 
review. 

From  a  discussion  of  the  appliances  in  use  for  dealing  with 
goods  of  a  miscellanous  character,  it  is  an  easy  and  appro- 
priate transition  to  those  special  installations  which  deal  with 
material  in  bulk  and  all  of  one  kind,  viz..  grain,  ore,  coal,  oil, 
timber  and  the  like.  Arrangements  are  usually  made  to 
receive  consignments  of  this  kind  at  berths  especially  reserved 
for  them,  as  in  the  majority  of  cases  they  are  not  suited  to 
proximity  with  other  goods.  But,  in  order  not  to  traverse 
ground  already  covered  in  the  columns  of  this  journal,  it  must 
be  mentioned  that  grain  handling  was  dealt  with  in  an  article 
on  "  The  Pneumatic  Handling  of  Cereals  "  in  January  last, 
and  coal  handling  in  an  article  on  "  Coal  Handling  at  Ports," 
which  appeared  in  the  same  manner.     The  subjects,  however, 

*  Mr.  Staniford's  remarks  deserve  attention  ;  they  are  as  follows  : 
"  Telephcrage,  or  overhead  conveyance,  has  been  tried  on  a  few  piers  in 
this  country,  but,  so  far,  has  not  proven  successful  in  its  present  form. 
This  may  be  due  to  imi)roper  design  or  it  may  be  that  the  principle  is 
unsuited"  to  the  chacter  of  the  business  done  on  the  pier.  It  is  recognised 
that  it  is  very  difficult  to  design  any  form  of  overhead  conveyance 
which  will  bosuftieiently  elastic  to  meet  the  requirements  of  general 
commerce,  but  if  a  form  of  overhead  convej-ance  can  be  designed  which 
will  be  thoroughly  clastic  as  well  as  not  "over-complicated— that  will 
receive  freight  from  any  point  on  a  pier  and  transport  it  in  one  movement 
to  any  other  point  on  that  pier  or  to  any  building  adjacent  on  the  upland 
and  to  any  floor  on  that  building,  it  would  seem  that  this  would  go  a  long 
way  towards  cutting  out  the  hand-trucking,  which,  as  before  statixi. 
is  the  principal  item  of  expense.  ("  Report  on  the  Mechanical  Equip- 
ment of  New  York  Harbour."  Hec.  19.  litlL'.) 
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constitute  so  essential  a  feature  of  port  eiiuii)nient  that  it  is 
impossible  to  pass  them  over  without  brief  notice. 

The  development  of  facilities  for  dealing  with  cargoes  of 
grain  has  been  verv  marked  during  the  last  quarter  of  a  century. 
At  all  large  seaports  are  to  be  found  granaries  and  silos  of 
ConsideraV)le  capacity,  situated  so  as  to  receive  consignments 
direct  from  the  ship's  hold.  Quite  recently  the  King  George 
Dock  at  Hull  has  been  equipped  with  an  installation  of  40,000 
tons  cajjacity,  while  a  few  years  a  granary  of  over  30,000 
tons  capacitv  was  erected  at  the  Jleadowside  Quay,  Glasgow. 
There  are  others  of  note  at  Liverjiool,  J[anchi'«ti'r.  Ininiiiig- 
liam.  Avonmouth  and  elsewhere  in  this  cmintry  and  on  the 
Continent  and  in  the  I'liited  States. 

There  are  two  rival  methods  of  handling  grain  in  bulk,  one 
by  the  bucket  elevator  and  the  second  by  pneumatic,  or 
suction,  apparatus.  The  former  is  generally  cheaper,  and 
until  recently,  the  advantage  in  this  respect  was  very  much 
on  its  side  :  but  within  the  last  few  years  there  has  been  a 
marked  reduction  in  the  consumption  of  power  and,  corre- 
spondingly, in  the  working  cost  of  the  pneumatic  apparatus. 
This  is  attributable  to  the  introduction  of  the  turbine  exhauster. 
Apart  from  the  question  of  power,  the  preponderating  con- 
siderations are  in  favour  of  the  pneumatic  apparatus.  It  is 
flexible  and  portable.  The  intake  can  he  led  to  any  part  of 
a  ship's  interior,  and  there  is  an  entire  absence  of  shovelling, 
or  ploughing,  the  grain  by  hand,  such  as  is  unavoidable  in  the 
case  of  the  bucket  apparatus  for  perhaps  70  or  80  per  cent, 
of  the  entire  cargo.  No  impediment  is  produced  by  the  rising 
freeboard  of  a  lightening  vessel,  which  is  sufficient  in  some 
cases  to  arrest  the  use  of  the  bucket  elevator,  nor  is  the 
depth  of  the  hold  material.  The  air  current,  which  forms 
the  essential  feature  of  the  pneumatic  apparatus,  discharges 
a  double  duty,  in  that  it  not  only  sucks  up  the  grain,  but  it 
also  aspirates,  or  aerates,  it,  thus  improving  its  condition 
especiallv  on  its  arrival  after  a  prolonged  voyage,  when  it  may 
be  in  a  heated  condition.  The  dust  nuisance  is  absent  from 
the  jmeumatic  method,  wliereas,  with  the  bucket  elevator, 
the  hold  becomes  almost  unendurable  at  times  to  the  unfor- 
tunate individuals  whose  duty  it  is  to  trim  the  grain  to  the 
elevator  boot.  Carried  into  suspension  by  the  powerful 
aspiration,  the  difficulty  is  to  get  the  dust  to  settle  again,  and 
the  finer  p?rticles  have  to  be  collected  in  an  auxiliary  chamber, 
called  the  cyclone  separator.  It  is  a  curious  reflection  on 
modern  methods  of  treatment  that  the  dust  so  easily  extracted 
from  the  grain  at  this  stage  of  its  progress  has  to  be  carefully 
collected  and  incorporated  in  the  parcel  before  the  latter  is 
handed  over  to  the  consignee — otherwise,  it  would  not  be 
according  to  samjile  I  At  a  later  stage  the  dust  has  again 
to  be  separated  from  the  grain.  The  only  pertinent  criticism 
which  has  been  made  against  the  pneumatic  appliance  is 
that  the  surface  friction  of  the  pipes  tended  to  injure  the  more 
delicate  da.ss  of  grain,  such  as  malting  barley.  But  this 
contention,  however,  justified  in  the  past,  has  no  real  foun- 
dation now,  in  view  of  improvements  which  have  been  ellected 
of  late  years  in  the  piping  and  jointing,  and,  in  any  case,  it  is 
difficult  to  see  how  the  abrasive  action  of  the  buckets,  in  the 
bucket  apparatus,  can  escape  similar  criticism.  Finally, 
when  it  comes  to  dealing  with  a  num})er  of  individual  parcels 
o;  grain,  conveyed  in  layers  in  a  vessel,  witli  nothing  to  separate 
the  parcels  but  a  water|)roof  sheet,  the  pneumatic  aj>i)aratus 
is  the  only  satisfactory  and  expeditious  method. 

The  available  capacity  of  the  intake  is  usually  in  the  neigh- 
bourhood of  100  tons  per  hour  |jcr  machine.  This  is  the  general 
practice  at  the  Ix)ndon  Docks,  but  at  King  George  Dock,  Hull, 
it  is  150  tors,  and  at  the  Meadowsi<le  Granary,  (ilasgow, 
250  tons.  In  the  last  named  installation  there  are  two  quay- 
side machines  of  the  cajjacity  stated,  each  with  IG6  buckets 
of  0'65  cu.  ft.  volume  set  at  12  in.  jiitch.  Tliese  raise  the  grain 
to  the  conveyor  gallery  at  the  top  of  the  building  for  delivery 
on  to  bands  running  longitudinally,  by  which  it  is  conveyed 
to  any  of  the  silo  bins  or  of  the  storage  floors.  Tliere  is  also 
an  auxiliary  elevator  of  100  tons  per  hour  cajiacity  for  weighing 
and  loading  out  or  for  turning  overlK'ated  grain.  The  ship 
elevator  motors  are  of   the    to  ally  enclo.sed  t3'pi'  with  dust- 


proof  bearings,  shunt  wound,  and  of  40  b.h.p.,  running  at 
500  revolutions  per  minute,  the  system  of  supply  being  500 
volts  direct  current. 

A  floating  turbo-elevator  at  London  in  the  service  of  the 
Port  Authority  has  a  rated  capacity  of  60  tons  per  hour,  but 
has  maintained  an  average  of  65  tons  per  hour  over  a  lengthy 
period  and  has  achieved  the  record  of  129  tons  of  wheat  in  a 
single  hour.  The  air  is  exhausted  from  the  receiving  chamber 
or  canister  by  a  turbo  exhauster  coupled  by  gearing  to  a 
200  H.P.  four  cylinder  oil  engine  run  on  ordinary  crude  petro- 
leum. Various  auxiliary  machinery  is  driven  electrically 
from  current  generated  on  board,  and  the  motors  for  con- 
trolling the  slewing  luffing  and  telescoping  of  the  suction 
jnpes  are  placed  on  the  crane  i)ost  and  controlled  from  a  cabin 
attached   to   it. 

Exports  of  coal  and  other  fragmentary  or  granulated  mine- 
rals can  be  dealt  with  either  by  the  belt  conveyor,  the  crane, 
or  the  hoist  and  tip.  Imports  are  generally  handh'd  bj  the 
transporter  or  the  crane  with  grab  bucket.  As  the  conditions 
prevailing  at  various  ports  are  diverse  in  a  number  of  respects, 
it  is  difficult  to  assign  pre-eminence  to  any  of  these  systems. 
For  export  work,  the  crane  and  hoist  and  tip  are  more  generally 
used  than  the  conveyor  shoot,  though  there  does  not  appear 
to  be  any  fundamental  reason  why  this  last  should  not  establish 
itself  as  a  successful  competitor.  Installations  have  been 
tried  at  Hidl  and  Durban  with  results  that  are  certainly 
encouraging,  and  possibly,  when  more  experience  has  been 
gained,  the  method  will  recommend  itself  for  further  exploi- 
tation. Belts  are  capable  of  dealing  with  500  to  600  tons 
per  hour,  or  even  more  ;  hydraulic  tips  from  600  to  800  tons 
and  cranes  from  300  to  400  tons — these  are  merely  typical 
instances  of  actual  installations,  dependent  on  the  require- 
ments of  the  locality. 

The  loading  of  coal  is  as  much  dependent — more  dependent 
in  fact — on  the  trimming  of  the  material  in  the  field,  than  it  is 
upon  the  speed  of  the  apparatus  for  loading.  Grab  buckets 
are  rated  at  nxuch  lower  speeds,  and  can  only  be  counted  upon 
generally  to  the  extent  of  50  to  80  tons  per  hour,  but,  in 
certain  cases,  a  performance  of  150  tons  has  been  attained. 

The  handling  of  oil  in  bulk  by  pumping  direct  from  ship's 
tank  through  mains  to  storage  tank  is  an  operation  which 
hardly  calls  for  any  particular  discussion  in  connection  with 
the  subject  of  this  article.  There  is  no  special  feature  which 
distinguishes  it  from  the  same  operation  when  carried  on 
elsewhere.  The  same  remark  applies  to  timber  storage  at 
the  docks,  for  stacking  which  it  is  customary  to  rely  mainly 
upon  manual  labour,  often  with  the  use  of  the  steam  crane, 
of  3  or  5  tons  power.  .Attempts  have  been  made  to  deal 
with  cargoes  of  deals  and  other  light  scantlings,  by  means  of 
the  runway  and  band  conveyor,  but,  although  in  some  cases 
one  or  other  of  these  methods  is  quite  possible,  yet,  in  the 
generality  of  cases,  there  is  always  the  difficulty  of  sorting 
to  be  reckoned  with,  and  this,  of  course,  is  the  fundamental 
obstacle  in  regard  to  the  rapid  handling  of  miscellaneous 
goods  at  the  j)ort  of  arrival.  Were  cargoes  always  homo- 
geneous in  character — consisting  of  units  of  uniform  size  and 
weight  and  all  consigned  to  a  single  firm — the  ai)|)lication  of 
mcclianical  handling  to  the  entirety  of  quayside  operations 
would  be  within  the  bounds  of  ])racticability.  But  the  ideal 
is  unattainable  in  view  of  the  irdurent  dissimilarity  in  kind 
and  the  variation  in  ownership.  Still,  in  spite  of  this  draw- 
back, the  extent  to  which  mechanical  appliances  have  super- 
seded manual  handling  is  sur))risingly  remarkable,  and  demon- 
strates the  ingenuity  of  the  liuman  mind  when  applied  to  the 
solution  of  problems  of  considerable  intricacy.  Nor  can  it 
be  said  that  the  limit  of  efficiency  and  application  has  yet 
been  reached.  There  is  much  scope  for  iurther  improvement 
bdore  ])erfection  can  legitimately  be  claimed.  This  is  true 
witliout  implying  any  adverse  comment  or  reflection  upon 
the  standard  of  cxcudlence  which  has  already  been  attained. 
Weighing  the  conditions  winch  ])revailed  a  generation  ago 
and  comparing  the  elaborate  equipment  of  ])Ower  and  mecha- 
nism whicli  is  now  at  the  disposal  of  siupowner,  merchant 
and    stevi'ilorc,   oni>   cannot   in    justice   refrain   from  acknow- 
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ledging  that  the  progress  already  made  is  wonderful  and  con- 
stitutes an  excellent  augury  of  greater  and  more  striking 
advances  in  the  future. 

But,  while  admitting  all  this  and  emphasising  the  su])reme 
importance  of  rapidity  of  execution  in  regard  to  ship-discharg- 
ing operations,  one  must  not  lose  sight  of  the  fact  that  there 
are  other  considerations  to  be  taken  into  account  and  other 
factors  to  be  weighed  before  any  satisfactory  solution  of  the 
transport  problem  can  be  arrived  at.  The  process  of  unship- 
ment  is  only  one  of  several  stages  in  the  whole  journey  from 
producer  to  consumer  and  from  manufacturer  to  mart.  Each 
must  receive  an  equal  share  of  attention  in  order  to  eliminate 
its  defects  and  improve  its  capabilities.  It  is  useless  to  con- 
struct great  liners  of  tremendous  engine  power  to  shorten  the 
distance  between  ports  by  a  few  hours,  if  such  vessels  are 
held  up  by  an  adverse  conditions  of  tide  on  arrival.  It  is 
idle  to  expend  large  sums  of  money  in  deepening  approach 
channels  and  improving  fairways  at  the  entrances  to  harbours, 
in  order  to  provide  ready  ingress  and  egress,  if  the  goods  con 
veyed  are  to  be  detained  for  hours,  and  even  days,  on  the  quay 
before  being  forwarded  to  their  destinations.  Congested 
quays  and  overcrowded  transit  sheds  are  as  great  an  evil  in 
their  way  as  an  undredged  sandbar  or  a  slow  vessel.  Very 
often  the  cause  of  delay  lies  not  in  lack  of  appliances  for  hand- 
ling goods,  nor  in  organisation  or  methods  of  unshipment. 
These  may  be  well-nigh  perfect  in  their  way,  and  yet  the  goods 


themselves  may  be  caught  in  a  deadlock  from  which  it  is 
difficult  to  extricate  them.  This  may  be  due  to  an  inadequate 
provision  of  means  of  conveyance  away  from  the  docks— 
whether  by  rail,  road  or  river.  It  is  unfortunately  the  case 
in  many  of  our  older  ports,  where  the  docks  lie  in  populous 
areas,  that  it  has  been  impossible  to  provide  anything  like 
satisfactory  avenues  of  approach  and  departure,  or  sufficient 
connection  with  the  great  trunk  lines  of  traffic.  Like  Topsy 
in  "'  Uncb,  Tom':;  O.ibin,"  the  docks  have  "  simply  growed  "  ; 
often  in  promiscuous  and  unsatisfactory  .situations,  admitting 
of  little  or  no  developniimt.  A  glance  at  the  plans  of  the 
docks  of  some  of  our  leading  ports  is  sufficient  to  show  how 
cramped  and  irregular  some  of  them  are  in  outline  and  arrange- 
ment, and  how  difficult  it  is  to  improve  them.  Modern  con- 
ditions have  overtaken  them  in  their  mature  age,  and  they 
have  no  scopa  of  adaptation.  It  is  a  most  regrettable  state 
of  affairs,  and,  if  not  rectified,  the  trade  of  such  ports  is  bound 
to  suffer,  and  ultimately^'possibly  to  disappear.  Still,  there 
is  no  reason  to  despair.  The  improv.-ment  which  has  been 
made  in  regard  to  cargo-handling  appliances  and  the  degres 
of  success  which  has  been  attained  in  other  directions,  leads 
us  to  believe  that  a  means  will  surely  be  found  for  ameliorating 
the  conditions  of  transport  from  the  quayside  onwards. 
Necessity  is  .said  to  be  the  mother  of  invention,  and  as  to  the 
existence  of  the  necessity  there  can-  be  no  measure  of 
doubt. 


Labour    and    Labour-saving   Devices. 

By    G.    F.  ZIMMER,    A.>I.In»t.C.E. 

Summary. — In  this  artich  the  author  after  dwelling  at  same  l?ngth  on  the  hbjur  troubl-  and  the  iacli  ati  m  of  the  masters  to 
adopt  the  machine,  as  a  consequent,  emphasises  the  economy  of  hbaur-saviig  devices  from  the  pr.>s?ntday  standiioint.  The 
readT  i5  assist-d  in  his  choice  of  a  conveyor  for  specific  purposes  by  di\grams,  charts  and  .tables;.  The  author  advocates  con- 
tinuity of  process,  the  employment  of  mori  Rci>ntific  methods,  including  the  routing  of  the  r.iw  materiils  and  the  objects  in 
course  of  manufacture,  through  industrial  »j-,t i blish m ents  along  the  shortest  possible  paths,  thereby  r-ducing  the  number  and 
length  of  conveyors  necessary,  and  in  conclu.'.im'he  liys  stress  on  the  need  for  bett_u-  organisation  gener.illy. 


"A  man  of  wisdom  with  gentle  handling  can  bring  in  frame 
That  by  currishness  no  twenty  can  tame." 

William  Forrvsl  (1558). 


Introductory. 

THE  Biblical  injunction, ''  Open  thy  mouth  wide  and  I  will 
fill  it,"  being  more  congenial  to  the  toiler  of  to-day  than 
St.  Paul's  emphatic  words,  "  If  any  would  not  work 
neither  should  he  eat,"  he  follows  it  implicitly,  and  ignores 
the  other. 

He  has  an  inflated  idea  of  his  value,  clamours  constantly 
for  higher  wages  and  lets  loose  the  strike  fiend  amongst  our 
industries,  regardless  of  whether  higher  wages  are  deserved 
or  otherwise.  It  becomes  more  and  more  evident  that  the 
worker  of  to-day  is  out  to  do  as  little  as  possible  for  as  much 
as  possible.  He  prefers  to  use  brute  force  rather  than  logic, 
bringing  pressure  to  bear  bv  numbers  uj)on  individuals  who 
employ  him  and  with  a  quite  unjustified  exhibition  of  venom, 
seeks,  with  true  Pru.ssian  tyranny,  to  impose  the  will  of  one 
section  of  the  community  upon  all  others.  Sucii  a  cnuise, 
if  allowed  to  go  on  unchecked  by  the  Government  or  by  the 
intervention  of  labour-saving  devices,  will  drive  out  of  the 
country  the  industries  by  which  we  live  :  we  hope,  however, 
that  both  masters  and  men  will  see  the  handwriting  of  warning 
upon  the  wall  in  time  to  avert  such  a  catastrophe. 

The  congestion  caused  throughout  the  whole  civili.sed 
world  at  this  particular  period  of  our  history,  by  unsolved 
problems  and  by  the  multiplication  of  great  events,  which 
have  been  and  still  are  following  each  other,  n\akes  it 
essential  that  we  should  probe,  to  ascertain  the  cause  of  the 
trouble  when  we  shall  undoubtedly  find  that  labour  cost  is  the 
principal  reason  :  if  it  is  impossible  to  reduce  this,  then  the  only 
alternative  is  to  do  without  hand  labour  as  imich  as  jiossible. 
It  is  only  to  be  expected  that  this  modern  teiuh'ncy  threatc-ns 
to  render  so-called  '"  cheaji  "  manual  labour  more  and  more 


prohibitive  for  handling  purposes,  while  making  way  for 
labour-saving  devices,  because  the  cheaper  the  labour  market 
the  greater  the  reluctance  to  lay  out  capital  for  machinery 
and  vice  versa.  While  such  conditions  obtain  it  is  not  to 
be  wondered  at  that  captains  of  industries  are  making  every 
effort  to  replace  manual  labour  by  labour-saving  devices  and 
thas  dispense  as  much  as  possible  with  such  a  diffic-ult  and 
costly  element  as  hand  labour  :  the  masters  being  only  human 
one  cannot  wonder  at  their  attitude.  One  after  another 
handling  operations  which  wore  formerly  done  entirely  by 
hand  are  being  performed  by  labour-saving  devices. 

In  the  United  States  conditions  appear  to  be  no  better, 
for  we  read  the  following  remarks  in  a  recent  issue  of  "  The 
Coal  Age,"  which  expresses  sympathetic  .sentiments  : — 

The  Laboirr  situation,  in  a  sense,  has  been  responsible  for  almost  every 
improvement  in  mining,  from  the  laying  of  the  first  pair  of  mine  rails 
t  I  the  adoption  of  the  modern  coal-cutting  machine.  .  .  .  Coal  pro- 
duti.iri  is  now  little  more  than  a  scries  of  mechanical  pixicesses.  The 
Miissiimlink  in  the  chain  of  mechanical  oixrations  is  the  device  which  will 
replace  lU-  simplify  hand-loading." 

There  never  was  such  an  opportunity  in  the  history  of 
the  iiulustries  as  the  present.  .\  kind  of  transition  period 
between  war  and  post-war  conditions,  and  it  lies  with  the 
captains  of  our  industries  to  bring  about  a  marked  improve- 
ment in  the  post-war  conditions  over  those  existing  in  pre-war 
davs.  It  is  of  significance  to  remember  that  for  years 
Germany  has  included  handling  installations  in  her  principjil 
industrial  undertakings,  and  we  must  not  be  blind  to  the 
fact  that  she  has  done  so  far  more  extensively  than  we  have. 
\\'e  thus  realise  how  it  was  possible  for  her  to  send  such  a 
vast  percentage  of  her  male  population  to  the  fighting  front 
without  crippling  her  industries.  In  one  Alsatian  steel-works 
alone,  a  conveyor  plant  was  installed  in  the  beginning  of 
lilU,  which  handles  the  raw  material  with  2-i  workers,  a 
jierfornance  which  formerlv  took  It) I  men  to  accomplish. 
If  nee    ..it  V   i.-   the   mother  of  the   invention  of  mechanical 
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di'viirs,  I'literprisc  may  lay  claim  to  the  fatlu'rluioil.  And  if 
the  manufacturer  continues  to  ignore  the  investigations  of 
the  inventor  and  refuses  to  venture  on  tlie  new  path  ojn-ned 
out  for  him  by  the  trained  pioneer  he  has  only  himself  to 
blame  if,  by  halting  between  two  opinions,  he  hntis  himself 
involved  in  labour  troubles. 

At  a  casual  glance  it  is  difficult  to  realise  how  jirofoundly 
the  ])o.ssibilities  of  industries  have  been  modified  by  the 
advent  of  labour-.saving  devices  in  substitution  of  n'anual 
labour,  by  the  exercise  of  enterprise  it  brin^.y  an  infinite 
expansion  within  their  reach.  TJie  em])loynient  (d  mechanical 
means  for  handling  is,  moreover,  justifiable  in  more  than  one 
way.  First  of  all.  machines,  if  judiciou.sly  chosen  for  specific 
handling  pur]joses.  will  do  the  work  at  a  smaller  outlay  per 
ton  than  man-|)ower  can — this  becomes  more  evident  as 
manual  labour  increases  in  cost.  In  the  second  place,  machines 
are  more  dependable,  they  are  not  subject  to  fatigue,  they 
work  as  well  on  Mondays  as  on  Saturdays,  they  do  not  go  on 
strike.  They  are,  we  must  admit,  subject  to  breakdowns, 
either  spontaneous  or  sometimes  with  the  assistance  of  dis- 
contented men,  but  there  arc  lemedies  for  these  defects. 
which,  do  not  exist  for  the  alternative — hand  labour.  It  has 
been  said  that  hand  labour  has  the  one  advantage  over 
mechanical  handling,  that  it  is  immune  from  breakdowns,  but 
what  is  a  strike  if  not  a  breakdown  '. 

Something  is  radically  wrong,  and  it  is  beyond  the  scope 
of  this  Paper  to  investigate  what  ;  but  the  fact  remains  that 
the  British  workman  draws  higher  wages  than  any  of  his 
European  colleagues  and  yet  strikes  more  frequently.  Unless 
the  British  workman  is  on  his  guard  there  will  not  be  a  trade, 
vital  industry  or  public  service  which  will  not  employ  labour 
.saving  devices,  which  dispense  with  ■'JO  per  cent.,  and  often 
more,  of  the  once  solely  used  hand-labour.  There  must  be  a 
definite  reaction  before  us  in  the  immediate  future,  and  the 
tide  can  only  be  stemmed  and  disaster  averted  by  the  united 
action  of  men,  masters  and  machines. 

The  Ecu.vomy  of  Labour-.savixg  Devices. 

Labour-saving  devices,  or  for  short  L.S.D.,  are  necessary 
in  our  daily  life  and  in  the  maintenance  of  our  industries, 
whichever  wav  we  look  at  the  problem  it  spells  L.S.D.  to  us. 
This  was  true  before  the  war,  when  the  harvest  was  relatively 
small  and  the  labourers  many  ;  it  must  be  more  true  now, 
when  conditions  are  reversed. 

Are  w-e  to  waste  the  prospects  of  a  world-wide  industrial 
harvest  because  the  ranks  of  those  brave  fellows  who  have 
borne  the  burden  and  toil  of  the  day  have  been  depleted  ! 
Certainly  not.  We  have  command  over  both  the  mechanical 
and  financial  L.S.D.,  and  have  also,  the  writer  trusts,  a 
sufficient  number  of  honest  toilers.  Only  by  increasing  ihe 
turn-out  of  our  industries,  and,  consequently,  our  national 
wealth  and  well-being,  shall  we  be  able  to  reinstate  conditions 
of  civilisation  which  have  been  thrown  so  rudely  out  of  balance. 

When  a  man  is  wheeling  goods  in  a  truck  each  load  he 
handles  requires  his  time  for  loading,  trans|)orting,  unloading, 
and,  what  is  most  galling,  the  returning  with  the  empty 
truck,  whereas  with  a  conveyor  equipment  the  only  manual 
attention  necessary  should  be  for  adjusting  slides  and  gates, 
or  a  feeding  device,  in  order  to  assist  the  material  in  a  regular 
stream  on  to  the  conveyor,  and  possibly  a  little  general  super- 
vision might  be  required,  and  a  little  help  in  jiutting  the 
articles  on  at  the  feed  end  and  removing  them  at  the  delivery 
end.  An  automatic  handling  device  can  often  do  all  and  more 
than  can  be  done  by  a  man  in  infinitely  le.ss  time. 

The  initial  ste])  in  deciding  where  haiul  labcjur  should  be 
emploved,  and  where  the  machine,  for  transporting  materials 
must  be  to  ascertain  the  amount  required  for  capital  outlay 
for  a  mechanical  equipment.  The  .second  item,  which  is  of 
equal  importance,  is  the  consideration  of  the  labour  conditions 
obtaining  in  the  locality,  such  as  the  cost  of  labour  necessary 
to  do  the  work  by  hand  as  an  alternative.  Another  point 
which  needs  consideration,  especially  at  the  present  time,  is 
that  the  ])riee  of  hbour  may  at  any  moment  be  siilij(  itid 
to  change  and  alwy  vs  iu  an  uiiward  direction. 


The  labour  expenditure  for  handling  goods  in  a  factory, 
being  unproductive,  must  not  cost  m.ore  than  a  certain  ])er 
centage  of  the  price  of  the  finished  article,  such  percentage 
neces.sarily  varying  according  to  circun>stances  and  the  value 
of  the  object.  If  inflated  wages  are  demanded  for  the  un- 
liroductive  part  of  the  process  either  the  machine  must  be 
em])loyed  instead,  or  the  Stdling  price  of  the  article  or  com- 
modity must  be  revised  with  the  possible  conse(|Uences  that 
the  sale  of  the  merchandise  in  question  is  restricted  and  the 
industry  may  even  be  crippled.  On  the  other  hand,  we  must 
realise  that  mechanical  devices  are  only  ])referable  to  hand 
labour  when  the  amount  of  material  to  be  handled  is  sufficient 
to  justify  capital  expenditure  for  their  installation.  The  most 
up-to-date  handling  jilant  cannot  be  an  economical  invest- 
ment if  the  quantity  to  be  handled  by  it  is  below  an  annua! 
limit,  which,  of  course,  varies  according  to  the  cost  of  manual 
labour  and  the  capital  expenditure  for  such  plant.  Expenses 
which  have  to  be  taken  into  consideration  include  interest, 
amortisation  of  capital,  repairs,  driving  jiower,  supervision 
and  store. 

Mechanical  handling  devices  will  always  become  economical 
when  comparatively  large  quantities  have  to  be  handled, 
but  with  every  type  of  machine  there  is  a  point  below  which 
hand  labour  must  be  cheaper  ;  the  more  inexpensive  a 
machine,  the  smaller  the  capacity  for  which  it  becomes 
economical.  An  outlay  for  mechanical  handling  in  any  large 
proposition,  is,  therefore,  generally  advi.sable  to-day,  although 
under  pre-war  conditions  it  might  or  might  not  have  been 
justified.  Conveyors  should  always  be  employed  where  large 
quantities  of  materials  have  to  be  handled  between  fixed 
points  at  regular  intervals,  or  where  a  large  number  of  objects 
of  similar  size  and  weight  have  to  be  handled  in  a  continuous 
stream  at  approximately  regular  intervals.  No  hard  and 
fast  rule  can  be  laid  down  concerning  handling  installations, 
as  every  problem  must  be  dealt  with  on  its  own  merits. 

Choke  of  a  Conveyor  for  a  Specific  Purpose. 

If  a  choice  has  to  be  made,  which  of  the  many  types  of 
conveyors  on  the  market  is  the  most  suitable  for  a  specific 
case.  Fig.  1  may  be  used  as  a  general  guide,  it  must,  however, 
be  used  with  discretion  and  in  conjunction  with  general  data 
concerning  each  individual  type  of  conveyor  mentioned  later. 
It  will,  for  instance,  be  noticed  that  the  worm  or  archimedean 
screw  conveyor  is  not  referred  to  in  the  diagram,  although  it 
may  be  used  for  small  capacities  in  abnost  any  direction, 
the  diagram  refers  more  particularly  to  the  continuous  or 
endless  running  chain  or  belt  types  of  conveyor,  which  are 
by  far  the  most  generally  used  devices,  and,  moreover,  have 
considerable  affinity  to  each  other  although  they  are  known 
under  a  great  variety  of  names.  The  diagram  can  thus  only 
be  a  reliable  guide  for  average  conditions, and  it  is  not  applicable 
to  objects  extremely  heavy,  extremely  light,  extremely  friable, 
sticky  or  hot ;  or  to  any  other  unusual  purpose,  in  which 
cases  expert  advice  should  be  taken.  In  Fig.  1  a  number 
of  conveying  devices  arc  indicated  radiating  in  a  fan-like 
fascicle,  the  feeding  terminals  of  all  being  shown  united  in 
the  same  spot,  while  the  delivery  terminals  branch  out  in  all 
directions.  It  is  assumed  that  the  materials  to  be  handled 
will  run  down  an  incline  of  4.5  (leg.  and  thus  feed  automatically 
on  to  any  of  the  conveyors  by  gravity.  The  circle  on  the 
datum  line  being  the  feeding  terminal  for  all  types  of  con- 
veyors, and  according  to  their  direction  the  device  may  be 
what  is  commonly  and  arbitrarily  calleil  an  elevator  or  a 
conveyor. 

From  the  re(|uiretnents  of  any  sjjecific  proposition  it  will 
at  once  be  obvious  in  what  direction  we  hp.ve  to  convey. 
All  that  has  to  be  done,  then',  is  to  ascertain  the  angle  of  the 
conveyor  to  the  horizontal,  and  we  find  what  type  or  types 
of  conveyors  or  elevators  will  serve  our  purpose  best.  We 
thus  hav('  bucket  elevators  from  an  angle  of  90  (leg.  to  52  deg. 
to  the  horizontal,  at  a  lesser  angle  the  devices  suitable  will, 
step  by  step,  pass  in  turn  through  the  stages  of  bucket,  tray, 
j)ush-|)late,  slat,  apron  or  band  conveyors,  and  if  we  follow 
the  diagram  below  the  datum  line  wc  find  angles  at  which 
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a  conveyor  will  run  by  gravity  carrying  the  material  without 
the  expenditure  of  driving  power  ;  others  in  which  a  con- 
veyor will  develop  surpbis  power  (as  a  motor)  :  again,  otheis 
in  which  no  conveyor  at  all  is  needed  as  the  material  will 
run  by  gravity  in  a  plain  shoot.  For  steeper  downward 
inclines  retarding  conveyors  or,  as  they  are  sometimes  called, 
reverse  elevators,  are  used,  and  finally,  for  a  vertical  descent 
the  spiral  shoot.  The  retarding  conveyors  will,  of  course, 
also  produce  power. 

While  most  of  the  conveyors  with  a  downward  gradient 
below  the  datum  line  produce  power  all  those  above  must 
obviously  be  power-driven,  and  the  expenditure  of  such  power 
depends  upon  the  elevation, to  which  the  material  has  to  be 
raised,  plus  an  additional  amoimt  to  overcome  friction  of  the 
conveyor.  In  other  words,  the  driving  power  necessary  is 
at  its  maximum  for  the  vertical  elevator,  all  things  being 
equal,  and  it  will  gradually  decrease  until  the  conveyor  is 
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be  negotiated  and  then  find  from  Fig.  1  what  kind  of  con- 
veyor is  most  suitable  for  the  incline  in  question,  this  will 
almost  invariably  also  answer  for  the  horizontal  portion. 
We  thus  get  conveyors  as  shown  in  Fig.  3.  When  the  devices 
cannot  be  in  the  same  vertical  plane,  two  independent  devices 
are  indispensable.  There  are  convevors  which  will  work  in 
more  than  one  plane,  but  this  subject  is  too  complex  for  our 
present  purpose. 

As  a  rough  guide  it  may  be  taken  that  a  sum  of  about 
£1,000  may  be  economically  expended  in  a  handling  installa- 
tion which  dispenses  with  the  services  of  one  man.  In  order 
that  the  cost  of  different  handling  propositions  may  be 
approximately  estimated  the  data  given  herewith  in  the 
charts  (Figs.  4  to  12)  may  be  of  some  use.  There  are  two 
charts  for  most  types  of  conveyor,  one,  giving  the  approximate 
cost  of  the  power  consumption  and  the  other  the  approximate 
cost  of  the  conveyor,  together  with  its  electro-motor  erected, 
but  without  cost  of  foundations.  From  the  second  chart 
(Fig.  5)  the  capital  outlay,  interest,  amortisation  and  probable 
cost  of  repair  can  be  arrived  at  with  suflficient  accuracy  for 
our  present  purposes.  With  the  help  of  these  the  reader 
will  be  able  to  ascertain  also  whether  his  handling  work  can 
be  performed  at  less  expense  than  what  he  is  paying  now  for 
hand  labour,  and  what  number  of  men  he  can  dispense  with 
,  by  labour-saving  devices.  The  capital  cost  for  different  con- 
'  veyors  is  based  on  ])re-war  prices  and  includes  the  complete 
installation  with  motor,  erected  at  the  site,  but  exclusive  of 
excavation  and  masonry. 


QvCK 


])arallel  with  the  datum  line  wlicii  only  frictional  resistance 
is  to  bo  overcome.  Below  the  datum  line  gravity  enters 
into  the  calculation  and  at  a  downward  gradient  of  about 
7  deg.  gravity  alone  is  sufficient  to  overcome  frictional  re- 
sistance. As  the  gradient  in  favour  of  the  load  becomes 
steeper  gra\'ity  asserts  itself  increasingly,  so  that  it  may 
become  worth  while  to  harness  it  in  order  to  drive  other 
plant,  or  to  destroy  it  by  a  brake. 

In  the  early  days  of  the  art  a  separate  elevator  and  a 
separate  conveyor  were  used  if  the  material  had  to  be  moved 
both  horizontally  and  vertically  in  the  way  indicated  by 
Fig.  2.  Nowadays  it  is  considered  better  ])ractice  in  90  cases 
out  of  100  to  use  one  handling  device  for  both  purposes, 
provided  this  can  be  done  in  tlie  same  vertical  plane.  In 
order  to  do  so  it  must  be  ascertained  what  gradient  has  to 
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The  Worm  or  Archimedean  Screw  Coiirei/or  consists  of  a 
revolving  central  spindle  in  a  stationary  trough,  to  which 
spindle  either  an  unbroken  spiral  or  spiral  paddles  are  attached 
and  revolve  with  it,  thus  pushing  forward  the  material  fed 
into  such  a  worm.  Such  conveyors  are  inexpensive  and 
reliable  for  short  distances  and  comparatively  small  capacities, 
and  can  be  used  for  all  materials,  except  for  such  as  are  sticky 
and  friable,  very  abrasive,  or  which  contain  extra  large  or  long 
pieces.  The  principal  sphere  of  usefulness  for  the  screw 
conveyor  lies  in  factories  for  the  jiroduction  of  flour,  oil, 
cement,  artificial  manure,  and  also  for  handling  .small  coal 
For  handling  fine  powders,  such  as  plaster-of-])aris,  cement 
flour,  gypsum,  drugs,  &c.,  worm  conveyors  are  particularly 
suitable. 

Table  I.,  given  herewith,  will  be  found  useful  :  it  con- 
tains speeds  and  capacities  of  different  sized  worms  when 
handling  a  variety  of  materials.  The  prime  cost  of  a  worm 
convevor  may  be  found  ajiproximately  from  Fig.  5.  Fig.  4 
shows  the  power  consumption  of  worm  conveyors  for  different 
duties  and  lengths  in  kilowatt-hours.  This  chart  and  the 
succeeding  ones  are  based  on  a  material  of  the  density  of 
coal,  i.e.,  40  cubic  ft.  to  the  ton  :  and  the  data  for  materials 
of  other  density  can  readily  be  arrived  at  from  this.  After 
having  ascertained  the  ])rime  cost  of  a  conveyor  for  any 
purpose  from  the  chart,  all  other  expenses,  such  as  interest  on 
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capital  outlay,  depreciation,  supervision,  &c.,  can  be  deter- 
mined, and  the  approximate  cost  of  handling  the  material  per 
ton  can  be  arrived  at.  The  same  .scrutiny  may  be  applied  to 
several  alternative  tvpes  of  conveyor  for  the  same  jiroposition, 
for  compari.son  and  the  most  economical  installed.  The 
depreciation  of  this  kind  of  conveyor  is  considerable  relative 
to  its  first  cost,  when  handling  cutting  substances,  but  the 
actual  cost  of  re]>airs  is  not  excessive.  The  operating  charges 
are  verv  small,  as,  when  once  set  to  work,  such  a  conveyor 
requires  practically  no  supervision.  An  arbitrary  figure  may 
be  put  at  a  farthing  per  inch  diameter  of  the  worm  per  hour. 
As  to  cost  of  supplies,  a  farthing  per  hour  per  horse-power 
mav  be  allowed,  as  such  conveyors  should  be  well  lubricated. 
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The  burden  of  interest  on  investment,  insurance,  taxes,  &c., 
is  about  8J  per  cent,  of  the  initial  cost ;  in  addition  to  this, 
there  is  a  renewal  charge  of  about  20  per  cent.,  together  28| 
per  cent,  per  annum. 

The  Push- plate,  Scraper  or  Flight  Conveyor  consists  of  an 
endless  chain,  or,  as  an  alternative,  a  pair  of  matched  chains 
which  are  provided  at  regular  intervals  with  a  plate  or  bar  at 
right  angles  to  the  chain  or  chains.  A  trough  of  suitable 
section  is  provided,  in  which  generally  the  lower  strand  of  the 
chain  travels  in  such  a  way  that  the  transverse  plates  or 

Table  I. —  Cnjmcily  of  Wormi  in  Tons  per  Hour. 


Uiam.- 

Revs 

of 

per 

Coke. 

worm. 

minute. 

4 

220 

5 

20.i 

6 

19.5 

5 

7 

18,5 

6 

8 

17.') 

10 

9 

170 

\1 

10 

KiO 

17 

12 

1.50 

27 

14 

140 

40 

16 

130 

60 

18 

120 

75 

20 

11.5 

100 

24 

100 

1.50 

Fine 
coal. 


!l 
12 
18 
22 
H7 
60 
7.5 
ICO 
125 


1.5 
20 
25 
42 
62 
85 
110 
137 
200  j  220 


Lime 

Sand 

and 

and 

Ore. 

cement. 

gravel. 

4 

5 

6 

6 

10 

12 

10 

15 

16 

13 

22 

25 

l.S 

32 

36 

2.5 

44 

48 

33 

60 

72 

55 

90 

100 

80 

135 

1.50 

110 

190 

205 

145 

2.50 

3.50 

180 

.301) 

345 

280 

475 

.5(M1 

Crushed 
stone. 


15 
22 
32 
46 
65 
80 
125 
190 
265 


•''crapors  convey  the  niatcrial  fed  into  the  trough,  while  the 
upper  strand  returns  idle.  These  scraper  conveyors  are 
generally  made  for  capacities  of  from  5  to  50  tons  per  hour  ; 
they  are  princi])ally  u.sed  in  gas  and  power  undertakings  for 
handling  small  coal,  and  in  sugar  factories  for  beet  cMps. 
They  are  also  employed  in  paper  works  and  breweries,  in  the 
former  for  handling  rags  and  waste  paper  and  in  the  latter 
brewers"  grains.  Flight  conveyors  are  employed  for  material 
which  does  not  deteriorate  much  by  friction,  and  where  the 
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Fig.  -). — Power  Co.nsumi-tion  of  Worm  Convi.\urs  in  Kilowatts 
PER  Hour. 

expenditure  of  driving  power  is  of  less  importance  than  the 
initial  cost  of  the  plant.  The  capacity  of  the  push-plate 
conveyor  is  relatively  great  for  its  width,  though  the  speed  is 
slow.  Advisable  speeds  for  different  materials  may  be  found 
in  Table  II.,  which  records  the  most  suitable  speeds  for  different 
types  of  conveyors  on  a  variety  of  materials. 

Table  III.  gives  capacities  in  tons  per  hour  of  push-plate 
or  flight  conveyors  when  running  at  the  economical  speed. 

Table  II, — Conveuor  Speeds. 


Coke     

Broken  stone  (coarse) 
Run  of  mine  coal    ... 

Ashes   

Lime  and  cement   .... 

Ore  (average) 

Crushed  stone 

Sand  and  gravel 

Fine  coal 

Light  grain  and  seedi 
Heavy  grain  and  speii 


Average 
weight 
in  lbs. 


I()5() 
.5.5-0 
450 
650 
1250 
160  0 
1100 
500 
40  0 
48  0 


Economical  speed  of  conveying  belt 
or  chain  in  feet  per  min. 


Push 
plate 
con- 
veyors. 


100 
125 
125 
150 
1.50 
175 
175 
175 
200 


Bucket 

con- 
veyors. 


Band 
con- 
veyors. 


250 
275 
275 
,300 
300 
3.50 
375 
.375 
400 
400 


Bucket 
eleva- 
tors. 


100 
125 
125 
1,50 
1.50 
175 
175 
175 
200 
300 
400 


Table  III. — Size  and  Pitch  of  Flights  in  Inches. 


Coke     

Ashes   

Run-of -mine  coal 
Lime  and  cemrnt 

Fine  coal 

Broken  stone  

Ore   

Crushed  stone 

Sand  and  gravel.. 
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1.50 

I0(; 

195 
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2,50 

265 

300 

345 
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410 

160 
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205 
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275 

305 

360 

400 

420 

325 

370 
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480 

5.50 

575 
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735 

830 

865 

350 

380  ■ 

4.55 
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580 
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080 

785 

880 

920 

435 

490 

.575 

655 

735 
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700 
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370 
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1,510 
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Inclining  a  conveyor  in  an  uphill  direction  reduces  its 
capacity  by  If  to  2  per  cent,  per  degree  of  angularity  with  the 
horizon.  The  economic  value  of  a  flight  conveyor  depends 
upon  its  operation  at  the  highest  permi.ssible  speed  for  the 
particular  material  handled  (see  speed.  Table  II.).  The 
electrical  energy  consumed  by  flight  conveyors  may  be  seen 
from  Fii;.  4. 

Skidder-bar  flight  conveyors  when  fully  loaded  consume 
about  10  per  cent,  more  power  than  similar  conveyors  with 


'"        2°,       -^i.    >9..      ^1       60        70        80       90        100 
Length  or  Worm  Conveyor  in  Yards. 

Fio.  5. — Approximate  Isiti.vl  Cost  of  Worm  Conveyor  Ixst.^llation- 

roller  flights,  and,  in  addition  to  this,  the  rate  of  depreciation 
is  reduced  and  the  initial  cost  increased  ;  but,  taking  all  cir- 
cumstances into  consideration,  the  roller  supported  flights  are 
an  economic  gain.  Fig.  6  gives  the  power  consumption  in 
kilowatts  and  Fig.  7  gives  the  approximate  initial  cost 
of  these  conveyors.  The  depreciation  of  flight  conveyors, 
except  when  handling  abrasive  materials,  is  slight,  especially 
when  coal  is  handled,  which  has  a  polishing  effect  upon  the 
trough,  and  when  once  polished  the  abrasion,  as  well  as  power 
consumption,  is  very  small. 


^> 

^ 

£800 

A 

^ 

\S\ 

( 

^^ 

£700 

A 

> 

y 

>^ 

d 

^'Z^ 

^A 

( 

^ 

£600 

feM^ 

V\  , 

^ 

P^ 

c 

Wiwt.yj^ 

Y^ 

y 

£500 

5^ 

M^ 

1 

^ 

>^ 

/• 

y 

V'      '■'  ^ 

.<„is>^r\ 

A 

j^ 

£400 

X 

1/ 

K 

-t 

m^ei> 

r 

,^ 

^ 

/ 

^ 

k 

[> 

^ 

■?^ 

r 

ro. 

r; 

L^ 

^ 

y" 

t< 

f^ 

^ 

^ 

^ 

y. 

^ 

/ 

^ 

r^ 

£200 

'^^ 

rC 

^ 

^ 

<: 

'^ 

^ 

£100 

0 

_ 

30        40         BO        60        70        80 
Length  of  Conveyor  in  Yards. 

FlU.    7. — ApPROXIJI.^TE  InITI.'L  CcST  of  I'rsH-l'L.WE  CONVEVOR 

Ikstall.\tion. 

The  labour  charge  per  foot  for  a  flight  conveyor  per  hour 
may  be  taken  at  between  Id.  and  \\A.  per  inch  of  width  of 
conveyor.  Incidental  supplies  and  repairs  would  be  covered 
by  about  Id.  per  hour  per  horse  power  consumed  for  con- 
veyors with  skidder  bars,  and  about  10  per  cent,  less  if  the 
flights  are  provided  with  roller  supports.  The  burden  of 
interest  on  capital,  insurance  and  taxes  should  be  about 
8i  per  cent,  per  annum  on  the  initial  cost,  and  there  is  usually 
an  annual  renewal  charge  of  about  20  per  cent. 


The  Bucket  Conveijor  consists  of  two  matched  strands  o^ 
endless  chain,  to  which  a  .series  of  buckets  are  attached  at 
regular  intervals.  This  chain  can  travel  on  a  horizontal  path 
as  well  as  on  a  sti'cply  inclined  one,  and  therefore  possesses 
the  combined  advantages  of  an  elevator  and  a  conveyor.  Such 
appliances  may  be  fitted  with  rigidly  attached  buckets,  when 
they  are  known  as  tray  conveyors,  or  with  pivoted  buckets, 
which  are  suspended  above  their  centre  of  gravity,  and  are, 
therefore,  always  in  an  upright  position,  whether  they  travel 
horizontally  or  vertically.  These  latter  machines  are  known 
as  gravity  bucket  conveyors.  There  are  other  varieties  of 
this  type  The  V-bucket  elevator  with  a  rigidly  fixed  bucket 
which  acts  as  a  scraper  on  a  horizontal  run,  and  the  tip  tray 
conveyor,  which,  unlike  the  tray  conveyor,  can  discharge  at 
intermediate  points  like  the  gravity  bucket  conveyor.  \\Tiile 
the  gravity  bucket  conveyor  and  the  V-bucket  elevator  can 
negotiate  a  vertical  ascent,  the  tray  and  tip  tray  type  can  only 
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Fig.  6. — Power  Consumption  of  Scraper  Convev.iss  in  Kilowatts 
PER  Hour. 

be  used  for  incline.s  of  about  20  deg.  without  any  modification 
in  their  designs  ;  for  steeper  ascents  they  may  be  fitted  with 
'"  back  lips  "'  or  cross  pieces  to  prevent  the  material  from  sliding 
down.  The  power  consumed  by  a  convevor  of  the  gravity 
bucket  type  or  the  tip  tray  type  (or,  in  fact,  any  conveyor 
which  lifts  as  well  as  conveys)  is  small :  the  ascending  strand 
balances  the  descending  one,  so  that  onlv  the  actual  weight 
lifted,  plus  the  friction,  need  be  taken  into  account.  The 
economic  speed  and  capacity  of  chain  bucket  elevators  depends 
'ipon  the  material  haiulL'd,  and  is  given  in  Table  II. 

The  initial  cost  of  chain  bucket  and  similar  conveyors  is 
high  as  compared  with  almost  any  other  type  of  conveyor 
or  elevator  ;  the  operating  charges  are  also  higher  than  with 
other  conveyors,  so  that  2id.  ^wr  hour  per  inch  of  width  of 
bucket  should  be  allowed  for  supervision  charges  for  rigidly 
fixed  buckets,  and  2d.  per  inch  per  hour  for  those  with  pivoted 
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buckets.  In  the  fonutT  case  jd.  should  K'  allowed  for  store 
per  horse  power  per  hour,  while  with  pivoted  bucket.s  id.  per 
horse  power  per  hour  is  sufficient.  The  annual  depreciation 
in  the  former  case  may  be  taken  as  33J  per  cent.,  and  in  the 
latter  20  per  cent,  for  average  duty. 

The  Belt  Conveyor  is  undoubtedly  the  most  po]jul.'.r  one. 
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Fici.  8. — PowEjt  Consumption  of  Band  roNVKvoRS  in  KiLow.\Trs 

PER  Hol'R. 

and  more  or  less  suitable  for  handling  all  materials,  excej.t 
hot  and  sticky  ones.  It  is  particularly  useful  for  dealing  with 
large  quantities  with  a  minimum  of  abrasion 
to  the  materials.  The  cost  of  conveying 
depends  principally  upon  the  life  of  the  belt 
itself,  the  cost  for  repairs  to  the  rest  of  the 
machine  being  insignificant.  The  life  of  the 
belt  depends,  in  turn,  upon  its  quality,  the 
nature  of  the  material  handled,  the  methods 
of  feeding  and  of  withdrawal,  and  the  sup- 
port of  the  terminals  and  idlers. 

Table  II.  gives  the  economical  si)ced  for 
band  conveyors. 

Table  IV.  given  below,  shows  capacity 
in  tons  of  different  materials  when  the  band 
is  running  at  the  economic  speeds  given  in 
Table  II.  The  figures  in  the  first  column 
coincide  with  the  materials  tabulated  in 
Table  II. 

The  capacities  given  in  Table  IV.  are 
approximate,  and  can  only  be  *ttained  when 
the  conveyors  arc  prfectly  loaded.  At  any 
rate,  90  per  cent,  of  the  figures  should  lie 
easily  attainable. 

A  ready  way  of  discovering  the  ajijirox- 
imate  cost  of  handling  by  band  conveyor  is 
to  refer  to  Fig.  8,  which  gives  the  con- 
sumption of  kilowatts  per  hour  for  certain 
duties,  while  the  ajjpro.ximate  prime  ccst 
of  a  band  conveyor  is  given  in  F,j;.  9. 
The  fascicle  of  oblique  lines  proceedin"  .,•„.  ,,  a,.,.„,.v,i, 
Jrom    the    lower   left-hand    corner    are   for    one  Tiirowow  C 


this  purpose,  while  the  cost  of  the  renewals  of  the 
conveying  band  may  also  be  found  by  means  of  the  set 
of  oblique  linos  starting  from  the  lower  right-hand  corner. 
Thus,  if  the  cost  of  conveying  is  debited  with  the  decimal 
fraction  of  a  shilling  per  hour,  as  given  in  the  chart  ;  it  will  be 
ajiproximately  equal  to  its  share  in  the  depreciation  of  the 
band.  If  band  conveyors  are  fitted  with  ball  bearing  idlers, 
the  driving  power  is  333  per  cent,  less  than  that  necessary  for 
ordinary  bearings,  while  the  cost  of  a  convevor  fitted  with 
ball  bearings  is  only  about  5  per  cent,  more,  with  roller  bearings 
15  per  cent,  more,  so  that  in  reality  the  employment  of  ball 
or  roller  bearings  will  be  more  economical.  The  annual 
depreciation  on  belt  conVeyors  should  be  put  at  25  per  cent, 
of  the  initial  cost  of  the  belt  itself  when  grease  lubrication  is 
used,  and  10  per  cent,  on  the  rest  of  the  equipment.  The 
expenses  for  grease  or  oil  and  other  incidental  stores  to  keep 
the  equipment  in  working  condition  are,  with  conveyors  con- 
stantly in  use,  very  nearly  in  direct  proportion  to  the  horse- 
])ower  consumed  in  driving  them.  This  averages  about  five- 
sixteenths  of  Id.  per  hour  per  horse-power,  and  of  the  above 
about  |d.  is  for  su))j)lies.  With  ball  bearing  idlers  this  would 
be  one-sixteenth  of  Id.  jier  hour  per  horse-power.  The 
deterioration  and  amortisation  is  a  complex  subject,  because 
a  conveyor  belt,  like  all  rubber  goods,  deteriorates  rather  more 
when  standing  idle  than  when  constantly  in  use  in  a  reasonable 
manner,  though  depreciation  jjroceeds  to  a  certain  extent, 
whether  the  belt  is  in  use  or  not,  owing  to  the  hardening  of  the 
rubber  and  consequent  loss  of  resistance.  The  above  is, 
however,  a  safe  figure  for  depreciation.  These  depreciations 
do  not,  of  course,  cover  the  usual  charges,  consisting  of  interest 
on  capital  invested,  insurance  and  taxes,  for  which  8|  per  cent. 
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Table  IV. 

12  in. 
band. 

14  in. 
band. 

16  in. 
band. 

18  in. 
band. 

20  in. 
band. 

22  in. 
band. 

24  in. 
band. 

26  in. 
band. 

28  in. 
band. 

30  in. 
band. 

32  in. 
band. 

34  in. 
band. 

36  in. 
band. 

Coke 

18 
25 
30 
40 
.% 
60 
85 
90 
95 

20 
40 
45 
50 
60 
80 
120 
125 
135 

25 
45 
50 
70 
75 
110 
155 
IW) 
170 

30 
60 
63 
90 
95 
120 
195 
200 
215 

'       40 

75 

'       80 

1     11(1 

120 

170 

235 

240 

265 

.■JO 

!H) 
Kill 
Kill 
142 
205 
285 
300 
320 

60 
110 

iL'd 

KJI) 
17.-. 
240 
340 
355 
380 

70 
135 
145 
190 
200 
290 
400 
415 
450 

80 
160 
165 
215 
225 
330 
465 
480 
520 

90 
180 
195 
245 
260 
390 
.-.40 
555 
600 

no 

200 
220 
280 
300 
440 
010 
0,% 
680 

120 
2.30 
2.'50 
320 
340 
.WO 
690 
715 
785 

135 

260 
280 
360 
390 
560 
780 
800 
865 

Run  of  mine  coal  

Limp  and  cement 

Ore  

Sand  and  gravel 
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])er  annum  on  the  invested  cost  should  be  allowed.  The 
working  cost  of  flat  conveN'ors  i.s  usually  somewhat  less  than 
that  of  troughed  conveyors,  not  only  because  a  cheaper  quality 
belt  may  be  chosen,  but  also  because  the  depreciation  is  only 
about  25  |)er  cent,  of  that  of  troughed  bands.  The  operating 
charges  of  belt  conveyors  are  almost  negligible,  but,  on  account 
of  periodical  inspections,  they  should  be  charged  with  some 
arbitrary  labour  e.xpense,  say  |d.  jier  hour  per  inch  width  of 
conveyor  for  conveyors  with  grease  lubrication  and  |d.  for 
conveyors  with  ball  bearings. 

The  Bucket  Elevator,  by  which  bulk  material  is  conveyed 
at  a  steep  gradient  or  in  a  vertical  direction,  is  too  well  known 


'0      5      10     15     ZO     25     30    35    40    45     50     55    60    65    70    75 
Lift  of  Elevator  in  Feet. 

Fui.  10. — Power  Consumption  of  Vertical  Grai.n  Elev.4toks  in 
Kilowatts  per  Hour. 

to  require  any  general  description.  Its  capacity  depends  on 
the  speed  and  size  of  the  buckets,  the  latter  ranging  from  about 
60  to  1,600  cubic  in.  per  bucket.  These  measure  respectively 
from  6  in.  to  21  in.,  which  latter  is  the  maximum  for  a  single 
chain.  The  pitch  of  the  buckets  ranges  from  I  ft.  to  3  ft. 
The  speed  depends  upon  the  nature  of  the  material  to  be 
handled,  and  is  from  60  ft.  to  200  ft.  per  minute.  (Grain  is 
sometimes  handled  as  fast  as  400  ft.  per  minute). 

Table  II.  also  gives  advisable  speeds  of  elevators  for 
different  materials. 

For  power  consumption  for  grain  elevators  see  Fig.  10,  while 
Fig.  11  gives  that  for  inclined  mineral  elevators.     Fig.  12  gives 
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i'"i(i.  11.—  Power  Consu.\iption  of  Inclined  Mineral  Elevators 
IN  Kilowatts  per  Hour. 

the  approximate  prime  cost  of  griiin  and  mineral  elevator ;.  To 
ensure  economic  working,  the  uniform  feeding  of  an  elevator 
is  of  the  greate.st  importance,  for  if  fed  irregularly  or  spasmo- 
dically its  dimensions  have  to  conform  with  the  peak  demand 
upon  its  capacity,  and  it  is  therefore  larger  and  more  expensive 
than  when  .-jtrictly  conforming  to  the  average  load.  The 
maintenance  charges  are  similar  to  those  for  bucket  conveyors. 
One  of  the  fundamental  conditions  for  an  economical  and 
successful  handling  scheme  is  never  to  lay  down  any  material 
when  conveying  it  by  a  handling  device  until  its  destination 
be  reached,  the  bunker,  for  instance,  over  a  boiler,  retort  or 


mixer,  to  which  it  can  gravitate.  If  the  material  conveyed 
cannot  be  used  immediately,  it  should  be  laid  down  upon  a 
jilace  so  prepared  for  it  that  it  can  be  withdrawn  bv  gravity  on 
to  a  conveyor  when  wanted.  In  other  words,  the  material 
handled  by  labour-saving  devices  should  always  be  delivered, 
if  not  direct  to  where  it  is  to  be  used,  then  into  a  receptacle 
at  a  sufficient  height  to  be  tapped  off  when  required,  or  from 
whence  it  can  gravitate  into  a  handling  device  at  a  lower  level, 
so  that  in  both  cases  gravity  can  '"  carry  on."'  In  many  cases 
it  will  be  found  that  the  largest  unproductive  portion  of  the 
cost  of  labour  is  for  movement  of  material ;  eliminate  such 
costs  and  more  work  will  be  turned  out  at  the  same  overhead 
charges.  The  smaller  the  amount  of  labour  —  i.e..  phvsical 
effort —employed  in  relation  to  the  task  accomplished  the 
greater  the  wealth  produced.  In  order  to  benefit  to  the  full 
by  the  installation  of  labour-saving  devices  it  will  be  necessarv 
to  ensure  that  the  process  of  manufacture  is  carried  on  con- 
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tinuou.^ly  ;  that  the  routing  is  on  scientific  lines,  and  that  the 
organisation  of  the  whole  establishment  is  on  u|)-to-date  lines. 
The  remainder  of  the  sjiace  is,  therefore,  devoted  to  these  three 
subjects. 

roNTiNUiTV  OF  Proi;i;ess, 

If  anv  manufacturing  process  is  to  be  carried  out  to  the 
greatest  advantage,  it  must  be  rendered  as  continuous  and 
uninterrupted  as  possible,  in  order  that  the  manufacturing 
plant  (which  embodies  site,  building  value,  that  of  machines 
and  apparatus,  as  well  as  remuneration  of  the  permanent  staff) 
niav  be  productive  to  its  full  capacitv.  Continuous  working 
is  not  possil)le  without  continuous  supply  of  raw  material, 
and  no  continuous  handling  is  economically  possible  without 
labour-saving  devices.  Continuity  of  process  is  not  only  a 
commonsense  proceeding  in  a  factory,  but  it  includes  features 
which  are  not  at  once  obvious  ;  for  instance,  it  prevents  men 
and  machines  being  idle,  and  '"  every  wait  is  a  weight  "  which 
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burdens  the  expenses  account  and  hampers  progress,  for 
idleness  spells  unproductive  capital.  In  a  given  n\anufac- 
turing  process  all  handling  operations  between  machine  and 
apparatus,  if  on  lines  of  continuity  of  process,  are  interdepen- 
dent. If  one  fails  they  all  suffer  more  or  less.  Now,  if  the 
human  element  is  employed  for  such  handling  processes,  delavs 
and  interruptions  are  almost  unavoidable,  for  "  to  err  is 
human."  As  regards  the  machine,  however,  we  know  exactly 
what  its  capacity  is,  and  this  is  permanent  and  positive,  pro- 
vided it  is  fed  as  a  unit  of  a  series  of  machines  should  be.  The 
aim  of  those  installing  conveyors  of  any  kind  should  be  to 
arrange  for  uniform  loads  throughout  the  day,  in  particular, 
■'  peak  ""  loads  should  be  avoided.  By  such  means  continuity 
of  progress  can  be  upheld.  The  only  exception  should  be  in 
cases  where  material  has  to  be  unloaded  from  railway  trucks 
or  vessels  where  it  is  a  case  of  saving  demurrage  ;  then  the 
handling  device  should  be  such  as  will  unload  in  a  minimum 
of  time,  but  this  does  not  interfere  with  the  rest  of  the  plant, 
as  such  supplies  always  go  on  to  dumps  or  into  stock  bunkers. 
It  might  be  supposed  that  intermittent  handling  devices  are 
not  suitable  in  the  chain  of  proceedings  of  continuity  of  any 
process,  but  this  is  not  the  case,  for  so  long  as  the  intermittent 
loads  follow  each  other  in  an  unbroken  succession  of  individual 
loads,  carried  one  every  so  many  minutes,  or  even  hours,  the 
process  is  for  our  purpose  continuous.  For  instance,  some 
methods  cannot  be  carried  out  in  absolutely  unbroken  con- 
tinuity. Concrete  mixing,  carbonising  of  coal  in  gas  works, 
mixing  of  dough  for  bread  and  biscuits,  and  so  on  ;  these  must 
be  performed  in  batches,  but  the  machines  used  for  each  pur 
pose  can,  none  the  less,  be  connected  with  conveyors,  which 
bring  and  accumulate  the  material  during  the  interval  of  the 
process  in  question,  so  that  at  its  conclusion  the  necessary 
material  for  the  next  batch  is  ready  to  be  shot  into  the  machine 
instantaneously  from  such  overhead  receptacle.  A  bucket 
elevator  which  receives  and  delivers  material  in  a  continuous 
stream  might  be  deemed  to  be  intermittent,  for  each  bucket 
carries  its  own  little  load  ;  but  they  fill,  pass  and  empty  with 
such  precision,  each  containing  the  same  amount,  each  passing 
at  the  same  speed  and  at  the  same  distance  apart,  that  at  the 
receiving  and  delivery  ends  the  intermittent  nature  of  the 
process  becomes  obliterated,  something  like  a  cinematograph 
picture,  which  is  produced  by  an  intermittent  process,  shown 
as  a  succession  of  pictures  which  give  our  perception  the  im- 
pression of  a  continuous  process. 

Routing. 

The  question  of  correct  routing  in  industrial  establishments 
has  not  as  yet  received  the  attention  it  deserves  in  this  country  ; 
one  only  too  oft«n  finds  the  routing  zigzagging  haphazard 
through  the  works.  A  scientific  routine  must  be  laid  down  for 
a  manufacturing  business  and  followed  implicitly  ;  this  is  best 
done  by  keeping  to  a  modus  operandi  by  which  the  flow 
of  work  to  each  unit  in  the  process  is  uninterrupted  and  of  the 
required  quantity,  if  otherwise  it  disorganises  the  plant.  If 
anyone  will  map  out  a  factory,  or,  say,  one  floor  of  it,  to  a  small 
scale,  showing  all  working  tables,  machines  apparatus,  hoppers, 
bins,  etc.,  which  the  objects  will  have  to  traverse,  and  mark 
their  path  in  rerl  ink,  he  will  see  at  a  glance  if  his  routing  is 
along  the  shortest  line,  or  whether  it  crosses  and  recro.s8e8 
travelling  over  a  roundabout  way.  A  saving  of  from  20  to 
30  per  cent,  can  often  be  effected  by  the  re-arrangement  of 
the  routing  and  the  rearrangement  of  a  few  machines,  etc.  ; 
satisfactory  routing  also  cheaj)ens  piecework  rates,  particularly 
where  handy  men  and  unskilled  labour  are  largely  employed. 
What  is  nece.s.sary  is  to  find  that  method  or  co-ordinated  set 
of  methods  of  routing  which  will  save  the  greatest  amount  of 
labour  and  consequently  speed  up  output.  In  many  cases 
the  arrangement  of  the  factory  buildings  is  at  fault  and  respon- 
sible for  confused  routing,  as  after  a  works  has  outgrown  its 
housing,  and  additions  have,  from  time  to  time  been  made 
to  the  buildings,  to  meet  the  growing  demands,  the  routing 
has  often  become  more  intricate  and  more  hopele.ssly  confused. 
In  such  ca.se3  nothing  but  a  wholesale  rearrangement  will 
reduce  conditions  to  anything  like  order. 


When  the  laying  out  of  a  new  plant  or  the  reorganising  of 
an  existing  one  is  contemplated  the  first  step  should  be  a  careful 
study  of  the  specific  conditions  which  obtain  in  the  particular 
industry  concerned  ;  the  time  occupied  in  each  process  should 
be  observed  and  recorded,  as  this  will  facilitate  the  choice  of 
not  onlv  the  most  effectual  equipment  for  the  handling  of 
t'le  materials  but  also  the  best  routing.  A  knowledge  of  the 
local  conditions  will  also  be  a  great  help  in  the  laying  out  of 
an  industrial  plant,  particularly  ao  regards  solving  the  problem 
of  transportation  of  fuel  and  raw  material  along  the  shortest' 
and  most  direct  route  to  the  boiler  house  and  works  respec- 
tively, also  in  the  disposal  of  the  ashes  and  other  offal.  In 
the  internal  handling  arrangements  of  a  works,  not  only  the 
handling  from  department  to  department  and  from  workshop 
to  workshop  must  be  considered,  but  also  the  mechanical 
handling  of  objects  in  course  of  manufacture  from  bench  to 
bench,  from  apparatus  to  apparatus,  as  well  as  their  con- 
veyance to  the  store,  packing,  or  forwarc.ing  room  when 
finished. 

Organlsation. 

Organisation  may  be  defined  as  the  employment  of  a  number 
of  workers  and  devices  in  such  a  way  that  they  unite  by  their 
combined  efforts  in  a  happy  and  successful  creation  of  that 
commodity  of  life  which  it  may  be  the  object  of  an  indusvry 
to  produce.  In  other  words,  the  desired  efficiency  should  be 
obvious  and  unhampered.  In  the  production  of  some  of  the 
commodities  of  life  the  daily  routine  of  any  industrial  establish- 
ment consists  of  certain  recognised  processes  which  are  followed 
in  a  more  or  less  stereotyped  fashion.  As  a  rule,  the  manu- 
facturer follows  the  routine  which  he  understands ;  generally 
he  brooks  no  interference  from  outsiders  with  those  methods 
which  he  considers  represent  the  only  correct  and  most  advan- 
tageous notions.  It  rarely  occurs  to  him  that  his  cast-iron  rules 
and  routine  are  in  themfelves  the  improvement  on  a  previous 
and  obsolete  procedure,  and  that  cruder  methods  still  preceded 
this,  and  conversely,  that  to  day's  best  methods  will  be  the 
obsolete  ones  of  to  morrow.  The  labour  trouble  will  help 
him  to  decide  whether  to  amend  his  ways  or  to  put  the  shutters 
up.  A  large  share  of  the  weekly  labour  bill  is  and  must  be 
unproductive  and  invisibly  spent  on  the  process  of  conveying 
material  in  bulk  or  in  packages,  and  an  important  saving  can 
be  effected  in  most  establishments  by  more  up-to-date  organi- 
sation of  the  internal  transport  facilities.  Manj  factorv 
managers  do  not  even  know  how  much  they  spend  in  this 
way.  Demurrage  bills  are  nearly  always  due  to  indifferent 
organiisation  of,  or  non  existence  of,  efficient  handling  devices. 

Not  so  very  long  ago  our  Prime  Minister  .said,  "  Industrially 
we  are  an  ill-organised  State."  The  subject  under  discussion 
will  not,  we  know,  be  sufficient  to  solve  the  problem,  but  it 
will  go  a  long  way  towards  doing  so.  What  is  difficult  to 
understand  is  the  deplorable  want  ot  labour-.saving  devices, even 
in  important  Government  establishments  of  the  greatest 
repute  and  standing.  They  are  in  some  instances  far  behind 
the  modern  munition  factories  which  sprang  up  lik(  mush- 
rooms, but  yet  i.rc  up  to  date. 

CoNrLUSION. 

In  the  fori  going  we  have  seen  that  unskilled  labourers  as 
a  class,  have,  by  their  constantly  increased  demands  for 
higher  wages  reduced  their  sphere  of  action  very  considerably. 
This  process  of  partially  closing  to  them  industry  after  industry 
began  in  1881,  and  with  every  strike  it  has  received  a  fresh 
impetus.  It  might  be  estimated  that  half  the  handling  oj)era- 
tions  are  now  [)erformed  by  machines,  i.e.,  one  half  of  the  men 
formerly  employed  in  conveying  loads  had,  and  have,  to  find 
new  spheres  of  labour.  If  labour  prices  increase  still  further 
the  machine  will  encroach  upon  hand  labour  |)r()  rata,  and  if  by 
the  demands  of  the  labour  market,  the  industries  are  confined 
to  manufacturing  for  home  consumption  only,  fewer  labourers 
still  will  be  required.  The  rates  of  pay  in  the  neighbouring 
countries  being  so  much  lower  than  in  our  own,  will  not  favour 
our  export  trath;  with  them.  If,  on  the  other  hand,  the  men 
are  satisfied  with  reasonable  remuneration  for  their  toil,  the 
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adoption  of  the  labour-saving  devices  will  probably  not  spread 
into  such  industrial  spheres  as  have  hitherto  been  unaffected , 
and  at  least  the  smaller  works  of  most  industries  will  bo  con- 
tent with  hand  labour.  As  civilisation  advances  the  machine 
is  bound  to  com-'  in  as  it  has  done,  for  the  benefit  of  the  general 
community,  but  there  would  be  not  so  extensive  a  trans- 
formation were  not  the  industrials  driven  to  employ  it  in 
order  to  compete  with  the  world  outside  this  island.  Both 
hand  labour  and  the  machine  have  their  legitimate  spheres, 
and  if  all  .goes  We'll  neither  will  encroach  upon  the  other,  for 
the  .saf'ouard  of  the  men  is  the  Capitalist's  reluctance  at  al! 
times  to  spend  his  money. 

We  also  see  that  the  success  of  any  process  or  manufacture 
is  in  a  great  measure  due  to  the  employment  of  labour-saving- 
devices  and  continuity  of  proceedings  and  the  greatest  possible 
automaticity,  not  only  during  the  different  processes  of  manu 
facture,  but  also  in  the  connecting  links  between  these,  viz., 


the  labour-saving  devices,  be  they  by  gravity  or  by  mechanical 
conveyors.  It  may  be  predicted  that  a  keener  international 
struggle  for  supremacy  will  be  waged  in  the  immediate  future, 
which  to  win  will  mean  for  us  a  continuation  of  national 
jirosperity,  to  lose,  disaster. 

If  man  must  do  more  work  than  ever  before  in  order  to  up- 
hold British  industries  he  must  have  the  tools  to  do  it  with. 
No  man  must  be  employed  for  any  work  which  can  be  ]ieT- 
formed  better,  quicker  and  cheaper  by  the  machine.  The 
ranks  of  the  philistines  who  oppo.se  progress  are  fr)rtunatelv 
dwindling  fa.st.  We  are  both  able  and  apt  to  deal  with  the 
jjroblem,  provided  we  employ  scientific  methods  and  u.se  the 
machine  to  release  the  man  for  a  better  job  than  for  the 
e.xercise  of  mere  brute  force. 

In  this  article  the  writer  has  supplemented  his  own  experi- 
ence by  extracts  from  the  writings  of  Reginald  Trauts:hold  and 
Prof.  Aumund. 


Coal    Face    Conveyors. 


By    H.    C.    JKNKINS. 

Summary. — The  author  first  d^scrib^s  varijus  typ?s  of  conveyor,,  including  the  b?lt  and  shake  conveyor  and  deal^  with  the  b?st 
conditions  of  working  for  each  type.  It  a  pointed  out  that  the  present  high  cost  of  labour  means  an  increase  in  the  use  of  con- 
veyors, and  the  conditijns  under  which  conveyors  can  b;  installed  and  the  difficulties  of  working  them  are  described.  The  ques- 
tion of  the  employment  of  conveyors  ii  mixed  up  with  labour  difficulties,  such  as  unprofitable  working  and  "  ca'  canny  "  attitude 
adopted  by  the  miners,  and  in  installing  these  machines  it  is  pointed  out  that  the  methods  of  payment  of  the  men  must  be  car'fuUy 
gjne  into.     Finally,  the  use  of  portable  conveyors  for  surface  work  i?  described,  together  with  the  utilisation  of  gate  conveyors  and  the 

savings  effected  by  their  emploj'ment. 


IN  coal  mines  where  long  wall  faces  are  in  use,  the  colliery 
management  are  faced  with  the  problem  of  removing  the 
coal  hewn  by  the  miner  in  the  cheapest  and  most  expeditious 
manner  to  the  shaft  bottom.  The  usual  practice  is  to  have 
"  gates  ""  or  roadways  every  few  yards  of  the  face,  into  which  a 
tub  is  takm  to  be  filled  by  the  miner  direct.  This  method 
means  that  stone  walls  have  often  to  be  built  on  either  side  of 
the  gale  road  to  keep  up  the  roof.  In  addition,  the  coal  has 
to  be  thrown  from  the  face  itself  two  or  three  times  before  it 
is  2)laced  in  the  tub.  The  tubs  are  usualh'  brought  out  b) 
ponica  on  to  the  main  road,  and  hauled  by  a  rope  haulage  to 
the  shaft  bottom. 

To  increase  production  on  the  coal  face,  systems  ot  con- 
veying have  been  applied  with  varying  success.  The  coal 
faces  vary  from  60  yds.  to  250  yds.  in  length,  the  thickness  of 
the  seams  varies  from  17  in.  up  to  7  ft.,  the  gradients  of  the 
seams  vary  from  1  in  3  against  the  load  to  1  in  3  with  the  load. 
The  design  of  conveyors  has  to  be  such  that  it  can  be  applied 
to  any  or  all  of  these  conditions.  The  usual  method  of  working 
necessitates  the  ""  flitting,"  or  moving  forward  of  the  conveyor 
every  24  hours,  a  distance  of  from  3  ft.  to  6  ft.  to  keep  it  close 
up  to  the  coal  face  ;  therefore  it  must  be  compact  and  portable, 
also  rigidly  built  to  withstand  rough  handling.  The  most 
satisfactory  method  of  working  is  a  systematic  cycle  every  24 
hours.  On  a  machine  cut  face  the  afternoon  shift  undercuts 
the  coal  the  whole  length  of  the  face,  the  night  shift  men  move 
the  conveyoi  forward  and  set  it  in  position  ready  for  the  morn- 
ing shift,  who  fill  coal  on  to  the  conveyor.  Where  the  faces  are 
hand-worked,  it  is  usual  to  have  two  filling  shifts  and  or.e 
flitting  shift.  The  great  advantage  of  this  system  is  that  the 
coal  IS  removed  systematically,  approximately  the  same 
amount  of  coal  being  removed  each  day,  thus  lacilitating 
haulage  and  winding  arrangements,  and  the  geneial  pit  lay 
out.  Many  of  the  roof  troubles  cease,  as  it  can  now  be  con- 
trolled easier.  More  men  are  concentrated  in  one  area ,  resulting 
in  more  coal  bjing  produced  jjer  num,  also  fewer  roadways, 
with  consequent  reduction  of  wear  and  tear,  are  necessary. 

A  great  deal  of  ingenuity  has  been  expended  in  designing 
imderground  conveyt)rs,  but  the  chief  ditticuilty  is  to  get  an 
article  that  will  stand  up  to  the  rough  handling  due  to  coal  face 
conditions.     It  has  been  a  case  of  the  survival  of  the  fittest. 


and  the  two  types  chiefly  in  use  are  the  band  or  belt  conveyor 
and  shaking  or  jigging  trough  conveyor.  These  two  con- 
veyors are  of  the  continuous  discharge  type.  Experience  has 
shown  that  the  men  fill  more  continuously  on  to  this  type,  as 
there  is  no  waiting  for  the  conveyor  as  with  intermittent  con- 
veyors. The  belt  conveyor  consists  of  a  driving  head,  a 
double  length  of  belting  along  the  coal  face,  and  a  tension 
drum  at  the  far  end.  The  conveyor  head  is  entirely  stlf- 
contained,  the  belt  is  i)assed  over  three  drums,  the  first  oae 
acting  as  an  idler,  and  the  other  two  as  driving  drums.  The 
motor  and  starter  are  rigidly  attachetl  to  the  head,  and  speed 
redaction  is  obtained  by  means  of  a  combination  of  worm  and 
spur  gearing.  The  motor  is  oi  flame-proof  production,  and  is 
dire(  t-cou]iled  to  the  worm-shaft.  The  starter  is  ot  the  drum 
type,  the  drum  being  in  the  same  cast-ii-on  l>ox  as  the  resis- 
tance in  the  case  of  direct-current  motors.  The  alternating- 
current  motors  are  of  the  squirnl-cage  type,  wound  for  star- 
delta  starting.  The  leads  between  the  motor  and  starter  are 
passed  through  screwed  tubing  to  jirotect  them  from  damage. 
The  average  horse-power  exerted  by  the  motor  driving  a 
lOO-yard  length  ot  conveyor  is  approximately  41  n.P.,  but  an 
8  u.p.  motor  is  alwa\s  fitted  to  giVe  an  ample  margin  in  case  of 
sudden  loads,  due  to  pieces  (>f  roof  and  timber  falling  on  the 
b  'It.     Fig.  1  shows  a  conveyor  of  this  type. 

The  conveyor  head  frame  work  consists  of  two  steel  jilates 
fitted  with  cro.ss-stays  and  sufficiently  rigid  to  aUow  of  it 
being  dragged  bidly  over  rough  groiii:d.  Various  types  of 
helting  have  been  tried,  but  the  service  is  exceedingly  severe. 
The  conditions  may  be  hot  and  wet  or  exceed.ngly  dusty,  and 
b'lting  which  may  work  satisfactorily  on  surface  inttallatlons 
would  not  last  many  months  on  underground  cor.ditions.  The 
b;4t  which  has  stood  the  be.- 1  of  all  is  ab  )ut  §  in.  thick  by  20in. 
wide,  and  is  made  of  b.'st  woven  c;.vton  treated  with  a  special 
preservative  compound.  This  compound  must  penetrate  the 
whole  belt  to  preve.t  rot  .setting  in,  and  must  keep  the  belt  in  a 
flexible  condition.  If  the  belt  is  too  hard  the  fibres  will  crack 
when  passing  round  the  drum.  It  should  not  be  sticky,  or  it 
will  ]>ick  up  dust,  which  will  work  into  the  fabric.  The  edges 
shoiikl  be  hardened  to  prevent  wi-ar  due  to  rubbing  on  projjs 
or  other  projections.  The  tension  drum  consists  of  two  short 
lengths  ot  girder,  on  which  are  mounted  two  bearings  to  take 
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the  drum  shaft.  The  bell  is  carried  along  the  face  on  roller 
frames  consisting  of  flat  bar  steel  frames,  on  which  are  mounted 
cast-iron  bearings  to  take  the  drum  spindles.  The  drums  are 
5  in.  in  diameter,  and  are  made  of  old  circular  pit  props,  with  a 
steel  rod  driven  through  them,  or  <'f  short  lengths  of  steel 
tubng. 


Fio.  1.— Metco  B::lt  Cosvevor  with   D.C.   Wei:tinghouse   Motor 
Controller  and  Plug  Box. 

If  it  has  been  decided  to  instal  belt  conveyors  in  a  jjar- 
ticular  coal  seam,  the  conveyor  head  is  fixed  at  the  delivery  or 
gate  end,  in  such  a  position" that  it  can  deliver  direct  into  the 
tub.  Where  there  is  bottom  ripping— i.e.,  where  the  rock 
below  the  level  of  the  coal  seam  is  excavated  to  give  head 
room— the  head  is  allowed  to  project  over  the  edge,  and  the 
tubs  pass  underneath  as  they  are  tilled,  l.i  cases  where  there 
is  top  rippjig— (.'■.,  the  rock  abive  the  coal  is  removed — the 


across  the  gate  to  a  prop  fixed  :  pecially  for  the  purpose. 
Tension  is  put  on  the  chain  by  means  of  tension  screws  or  a 
prop  withdrawer.  The  belting  is  taken  down  the  pit  in  rolls, 
usually  25  yds.  in  length  ;  these  are  unrolled  and  laid  on  the 
roller  frames,  which  are  from  12  ft.  to  1.5  ft.  apart.  One 
length  is  threaded  tlirough  the  drums  on  the  conveyor  head, 
another  length  is  passed  round  the  tension  drum,  the  belt 
fasteners  are  then  coupled  up,  and  finally  the  necessary  tension 
is  put  on  by  means  of  tension  screws  attached  to  the  tension 
drum.  After  this  section  of  coal  has  been  filled  on  to  tiie 
conveyor  it  is  moved  forward  ready  for  the  next  filling  shift, 
the  tension  is  first  of  all  taken  off  the  belt,  and  the  belts  un- 
coupled and  moved  from  2  ft.  to  6  ft.  nearer  the  coal  face. 
Where  there  arc  a  large  number  of  props  it  may  b?  necessary  to 
thread  each  section  of  belt  between  the  timbering.  The  usual 
plan  is  to  roll  uj)  each  length,  push  it  between  the  projis,  then 
unroll  it  again.  In  some  cases,  where  there  is  little  timbering, 
the  belts  and  rollers  can  ht-  pulled  over  bodily,  the  head  being 
moved  into  position  at  the  same  time  and  then  cou])led  up. 
Conveyors  of  this  type  have  been  dismantled,  moved  foiwaid 
3  ft.,  and  then  re-erected  by  two  men  in  four  hours,  but  a  fair 
average  time  is  four  men  in  four  hours. 

The  majority  of  belt  conveyors  in  use  are  electrically  driven, 
but  in  cases  where  compressed  air  drive  is  necessary,  aii 
8  H.p.  to  12  H.p.  compressed  air  turbine,  running  at  1,200  revs, 
jier  min.  is  fitted.  Compressed  air  turbines  are  of  American 
origin,  but  they  are  manufactured  in  this  country  now.  They 
consist  of  two  accurately  cut  helical  gears  in  a  housing  on 
which  the  comjjressed  air  impinges.  Being  simjjle,  extremely 
reliable  and  fairly  efficient,  they  are  admirably  adapted  for 
driving  underground  machinery.  The  air  turbine  is  coupled 
direct  to  the  worm -shaft,  similarly  to  the  motor,  with  the  addi- 
tion of  a  simple  gear  change  for  reversing  purposes  (Fig.  3). 
The  convevors  are  made  reversible  to  enable  timber  and 
packing  materials  for  keeping  up  the  roof  to  be  sent  uj> 
the  coal  face  when  the  convevor  is  not  delivering  coal 
(Fig.  4). 

The  shaker  or  jigging  trough  conveyor  is  not  so  generally 
applicable  as  the  belt  conveyor.  In  contradistinction  to  general 
practice,  it  is  almost  as  efficient  with  compressed  air  as  with 
electric  drive,  the  reason  being  that  it  depends  entirely  on  a 
reciprocating  action  which  can  be  obtained  more  eilectively  by 
compressed  air  than  by  electricity.  The  compressed  air 
shaker  conveyor  can  be  divided  into  three  parts.  The  com- 
pressed air  engine  or  motor,  the  driving  gear,  and  the  troughing. 
The  engine  consists  of  a  plain  cylinder  with  two  end  covers  ; 
at  the  piston  end  there  is  a  gland,  the  valve  gear  being  fixed 
at  the  other  end.  The  valve  gear  is  mechanically  operated 
from  either  the  side  rods  as  illustrated,  or  from  the  piston,  by 
means  of  rollers  and  projecting  taper  keys  (Fig.  5).  The 
cylinder  diameter  varies  according  to  the  weight  of  troughing 
and  the   gradient,   but  averages   from    10  in.  to    Min.,  the 


•Belt  Convevoh  arr.inoed  i-dk  T.i;'  Ri;'ri::fi. 


front  of  the  c-)nvey,>r  head  ha  •  to  b?  elevated  to  deliver  into 
the  tub>,  as  shown  in  Fig.  2.  This  can  be  done  by  putting  the 
head  on  a  sjiecial  frame,  or,  if  only  a  small  amount  is  retpiired, 
by  putting  .some  timber  underneath.  The  conveyor  head  is 
then  fixed  either  by  wedging  prop."*  against  the  frame  or  pre- 
ferably bv  attaching  chains  to  the  frame  and  carrying  them 


h'ngth  of  the  stroke  being  adjusted  by  altering  the  jiosition  of 
the  taper  keys.  The  method  of  connection  between  the 
troughmg  and  the  engine  dei)ends  ujion  the  conditions.  Where 
po.ssible  the  engine  is  fixed  underneath  the  troughs  and  con- 
nected direct  by  means  of  a  connecting  rod.  In  thin  .seams, 
where  this  is  not  po.ssible,  the  engine  is  placed  on  the  side  of 
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the  troughs,  a  cross-arm  is  attached  to  the  engine  and  pivoted 
on  a  column,  the  connecting  rod  being  attached  to  the  cross- 
arm  (Fig.  6). 

The  troughing  consists  of  pressed  steel  plates  about  20  in. 
acro.s.s  the  top  and  .5  in.  deep.     They  are  in  1 1  ft.  fectinnr,  rrd 


Fic.  3. — View  oy  Aik  Tltrbi;;e. 

bolted  together.  On  each  section  is  rivotted  an  inclined  roller 
path,  an  identically  shaped  roller  path  being  fastened  to  a 
light  frame  which  is  placed  directly  ur.di'rne.ith,  and  rest-:;  on 


mines.     The  present  position  of  the  coal  trade  is  such  that 
output  from  each  individual  pit  has  got  to  be  increased  to 
cope    with    the    demand,   and    the     Government    in    their 
arrangement    with  the   coal    owners   have   kepc   this    point 
vorv   much    to    the    front,    and    are    stimulating    increased 
production  in  every  way.   The  chief  diffi- 
culties in  the  way  of  the  instaliaticm  of 
conveyors  are  the  actual  working  condi- 
tions underground  and  the  attitude  of  the 
men  to  the  introduction  of  conveyors.  In 
addition  to    this,  many  cf  the  older  pits 
are  not  equipped  with  either  the  haulage 
or  winding  facilities  so  as  to  obtain   a 
greater  output  from  the  individual  pits, 
and  in  some  instances  it  does  not  pay  to 
put  in  conveyors  to  increase  the  output, 
because  there  are  no  facilities  for  hand- 
ling this  increased  output  when  obtained. 
These   cases,   however,  are  few   and  far 
between,  and  it  has  been  ascert-ained  that 
the      introduction      of     conveyors      will 
increase   output  in    the   area,  where   the 
conveyor     has    been    jiut     in,    and     it 
will  pay  to    st0|.    work    on    the    hand- 
fiUed    faces   and    concentrate    the    men 
on  the,  conveyor  filled   faces.     This    has 
a   considerable    advantage    in    the    fact 
that   men   engaged    on   the   conveyor    flUed  faces    are   more 
concentrated,   and,  therefore,  supervision   's  simplified.      In 
addition,   the    coal    being   conveved  to   the    shaft   bott'.im    i.s 
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Fig.  4 — ^Combination  of  Bslt  and  Siiakeu  CoxvEvons. 


the  ground.  A  pair  of  solid  wheels  on  an  axle  is  placed 
between  the  top  and  bottom  roller  paths.  The  coal  is 
loaded  into  the  conveyor  trougiia  which  arc  piilli'(l  up  the  in- 
clined roller  paths  by  the  engine, 
and  then  allowed  to  back  run 
by  gravity,  a  certain  momentum 
being  imparted  to  the  cocl 
and  at  the  instant  the  troughing 
reaches  its  lowest  point  the 
valve  reverses  the  air  on  the 
engine,  and  immediately  checks 
the  troughing,  the  coal  shooting 
forward.  This  proceduie  is  re- 
peated CO  or  70  times  per  min- 
ute, so  that  on  each  t.troke  of 
the  engine  the  coal  is  impelled 
forward.  In  the  electric  drive  a 
;;imilar  reciprocating  motion  is 
obtained  by  means  of  reduction 
gear  and  crank  motion. 

In  pre-wardays  the  useot  con- 
veyors was  only  making  slow 
progress,  as  the  cost  per  ton 
with      hand      labour     in      this 

country  was  comjmrativelv  small,  especially  cnmijared  with 
that  in  several  other  countries.  With  the  reduction  in  output 
and  the  consequent  increa.sed  demand  for  coal,  the  utilisation 
of  labour-saving  devices  is  lieing  greatlv  extended  in  the  coal 


concentrated    in    that  area,  so  that  the    improved   haulage 
facilities  can  be  installed  in  this  area  and  immediate  returns 

are  made. 


Fiu. 


Co.Mr;r.%ss::i>  An;  Eniune  eou  Tkoih^u  (,'onvevos. 

In  dealing  with  underground  mining  conditions,  one  of 
the  chief  factors  to  consider  is  the  question  of  rocf  and  floor 
actually  on  the  coal  face.  In  this  instance  no  definite  rule 
can    be   laid  down.     In    most   cases   conveyor  working  will 
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improve  the  coi.trol  of  the  roof,  because  a  conveyor-filled  face 
advances  much  more  rapidly  than  a  hand-filied  face.  In 
addition,  it  is  kept  perfectly  straijiht,  and  the  face  can  be 
let  down  in  such  a  manner  that  it  does  not  break  of!  dose 
up  to  the  coal,  and  cut  it  off  altogether.  In  other  words,  a 
bad  roof  can  be  improved  by  conveyor  working.  On  the 
other  hand,  in  some  cases  it  has  been  found  impracticable  to 
maintain  tlie  roof  and  keep  it  under  control  by  this  method. 
These  cases,  however,  are  few  and  far  between.  The  arrange- 
ment of  timbering  employed  wlien  a  conveyor  is  used  with 
such  roofs  is  shown  in  Pig.  7. 

If  the  management  have  decided  upon  a  policy  for  conveyor 
working  it  requires  very  often  during  the  first  six  months  a 
great  deal  of  perseverance  and  courage  to  proceed  with  con- 
veyors Ii.  one  instance  in  South  Wales,  for  nearly  six  months 
the  management  were  continually  faced  with  roof  troubles, 
making  conve\or  working  practically  impcssible  owing  to  the 
high  costs,  but  they  were  convinced  that  eventually  this  could 
be  ovenx)nie,  and  to-day  this  colliery  company  has  got  a 
remarkable  record  of   j)roduct'.on      If  they   had  abandoned 


breakdowns  of  the  conveyor  itself.  This  was  much  more  '.n 
evidence  in  past  years  than  it  is  to-day.  Conveyor  design 
has  b^en  improved  out  of  all  recognition,  and  it  is  no  uncommon 
thing  for  a  conveyor  to  run  underground  for  a  ])eriod  of  12 
months  without  a  single  stoppage  for  repairs.  This  does  not 
mean  that  the  conveyor  has  never  been  inspected  during  this 
time,  for  in  all  well-managed  concerns  underground  machinerv 
of  this  type  is  periodically  inspected  and  worn  parts  renewed, 
but  with  reasonable  care  a  modern  conveyor  will  run  con- 
tinuously for  a  period  of  at  least  two  years  without  any  con- 
siderable overhaul.  If  the  conveyor  machinery  is  neglected 
breakdowns  will  occur,  with  a  consequent  loss  in  output  and 
increased  working  costs. 

Perhaps  the  most  frequent  cause  of  unprofitable  conveyor 
working  can  be  traced  to  labour  difficulties.  Possibly  the 
antagonism  to  underground  machinery  by  the  miners  is  not  so 
great  as  has  been  stated  in  many  places.  The  chief  difficulty 
is  to  obtain  a  satisfactory  piece  work  rate,  so  that  the  operator 
and  the  owner  feel  that  they  are  getting  a  good  baragin  and  a 
square  deal.     In  some  instances  the  owners  forget  that  the 
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their  conveying  scheme  in  the  first  six  months  this  wouhl  not 
have  been  possible.  Great  credit  is  due  to  the  management  ol 
a  large  number  of  collierias  in  the  way  they  have  persevered 
with  the  use  of  underground  michinery  and  their  attendant 
difficulties,  and  in  the  majority  of  cases  they  have  been,  one  by 
one,  able  tf>  overcome  their  troubles  and  obtain  a  very  sati.sfac- 
-.ory  working  with  a  considerable  in'-reased  outj)ut  ft  co'il  per 
man ,  cfjnipared  with  ordinary  hand  labour  On  the  other  hand , 
certain  companies  have  tried  in  a  half-hearted  fHshion  with 
one  or  two  conveyors,  and  the  failure  may  be  attributed  Uj 
various  causes  which  can  very  often  be  diagnosed  ujxjn  caieful 
investigation  Often  the  hauling  facilities  for  getting  awav 
the  coal  have  not  been  increased  compared  wivh  hand  methods, 
therefor;,  a  block  occurs  in  the  transmission  of  the  coal  from 
the  conveyor  to  the  pit  b'^ttom,  and  tiie  conveyor  is  con- 
tinually bsing  sto])ped  owing  to  lack  of  tub).  This  means, of 
course,  in  many  instances  a  considerable  expense  in  widening 
the  roadways  and  putting  in  additional  haulage,  but  the  capital 
cost  is  more  than  amply  repiid  onw  i  has  b;';*n  expended  bv 
the  increased  output.     Another  ciusc  of  failure  has  been  due  to 


conveyor  will  give  tiiem  an  increased  output  with  the  same 
establishment  charges,  and  they  may  be  arguing  over  the 
question  of  2d.  a  ton,  while  the  miner,  if  he  were  to  receive  this 
small  addition  ])er  ton,  would  work  with  a  better  will,  and  give 
the  necessary  output,  and  the  owner  on  his  side  would  gain, 
owing  to  the  fact  that  with  the  large  standing  charges  of  the 
average  colliery  he  would  be  getting  an  increased  output  on 
the  conveyor  faces,  and  so  bring  his  costs  per  ton  down,  even 
if  the  miner  did  get  a  little  more  for  the  coal  that  he  filled  than 
the  owner  wished  to  give.  I  do  not  wisli  to  deal  with  the 
question  of  limitation  of  output  of  miners,  as  more  comj)etent 
authorities  have  gone  dee])lyinto  this  question, but  there  is  no 
doubt  whatever  that  the  policy  of  "  ca'canny  "  is  being  exer- 
cised to  a  considerable  extent.  A  miner  still  thinks  that  if  he 
increases  his  output  his  rate  per  ton  will  be  reduced.  It  is 
usual  to  start  up  a  conveyor  face  on  datal  rate — i.e.,  payment 
by  the  shift — without  taking  into  consideration  the  amount  of 
coal  got  off  the  coalface.  After  the  face  has  been  opened  out, 
if  no  j)rice  list  has  b'en  fi.Ked  for  conveyor  filling  in  that  district, 
the  miner  will  not  do  a  good  day's  work  in  j)utting  coal  on  to  the 
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conveyor.  In  other  words,  he  considers  tliat  it  would  give  the 
show  away.  On  the  other  hand,  if  a  price  list  has  been  settled 
and  the  individual  miner  feels  a  grievance,  he  vvill  not  put  his 
back  into  it  and  fill  of!!  sufficient  coal  to  justify  the  use  of  a 
conveyor.  In  many  instances  it  is  usual  to  settle  the  price  list 
before  conveyors  are  installed,  so  that  the  manager  laiows  what 
saving  per  ton  he  is  going  to  get  by  the  introduction  of  con- 
vevors  in  that  particular  seam.  This  reduction  per  ton,  of 
cours&,  will  be  on  the  net  labour  costs  of  getting,  and  it  is  abso- 
lutely essential  that  the  miner  should  meet  the  owner  in  this 
respect;  as  the  amount  of  work  entailed  by  the  miner  in  jjuttiug 
coal  on  to  the  conveyor  compared  with  puttint;  it  into  a  tiib  is 
very  considerably  less.  The  men  and  the  men's  leaders  fail 
to  recognise  this,  and  very  often  increased  output  is  retarded 
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veyor,  because  it  is  impossible  to  diiTerentiatc  which  coal  is 
filled  by  each  individual  man  on  to  the  conveyor  itself,  as  the 
coal  is  actually  weighed  on  the  weigh-bridge  at  the  pit  bank.  In 
some  otlier  in.stances,  the  men  agree  to  share  jointly  the  price 
per  ton  paid,  so  that  if  there  are  10  men  engaged  on  the  con- 
veyor face  each  is  allocated  one-tenth  of  the  amount  paid  per 
total  sum  of  coal  got  oil  the  conveyor.  One  of  the  simplest 
and  most  satisfactory  methods  of  paying  the  men  is  not  by  the 
tonnage,  but  by  yardage  ;  thai  is  to  say,  by  the  number  of 
yards' advance  made  in  the  coal  seam  in  the  seven  hours.  It 
is  usual  for  each  man  to  have  chalked  out  for  him,  or  painted 
with  a  whitewash  brush,  the  length  of  face  he  has  got  to  fill 
off — that  is  to  say,  if  there  are  10  men  on  v.  100  yds.  face,  a 
mark  will  be  made  every  10  yards,  and  each  man  will  have 
to  fill  off  the  coal  between  the  two  marks.  It  any  man  was 
not  working  satisfactorily  it  would  be  very  evident  by  bis  not 
clearing  off  the  coal  up  to  and  including  his  mark  on  either 
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Fio.  7. — Shakek  Conveyor  with  arrangement  of  Timbering 
WITH  Hard  Rock   Roop. 


Fii:.  !*. — Belt  Convkvor  mouxted  for  Gate  conveyino. 


and  the  country  suffers,  due  to  this  point  being  forgotten.  In 
general,  when  a  mutually  satisfactory  price  list  is  settled,  and 
the  conveyor  face  opened  out,  increased  output  is  obtained, 
which,  in  the  present  days  of  coal  shortage,  is  of  vital  impor- 
tance to  the  nation.  It  is  an  accepted  fact  that  the  further 
installation  of  underground  mining  machinery  does  result 
in  a  decrease  in  cost,  and  in  many  cases  means  an  increase  in 
the  wage  of  each  individual  worker,  and  the  further  application 
of  underground  machiner'-  in  coal  mines  shoull  be  the  object 
of  both  masters  and  men,  so  that  in  the  national  interest 
we  should  have  cheaper  coal  without  decieasing  the  average 
earnings  of  the  underground  worker. 


side.     The  spirit  of  competition  then  comes  in,  and  each  man 
feels  an.xious  to  clear  his  own  coal  out  as  quickly  as  possible. 

The  question  rf  output  per  man  is  a  very  debatable  one. 
It  is  difficult  to  difterentiate  between  individual  coal  seams,  so 
that  a  fixed  standard  can  be  obtained.  With  an  18 in.  tc  20  in. 
se^m  probably  three  tons  per  man  will  be  an  excellent  per- 
formance. On  the  other  hand,  with  a  .5  ft.  to  6  ft.  .seam,  the 
output  per  man  should  be  anything  up  to  12  or  U)  ton.s.  By 
output  per  man,  of  course,  is  meant  the  nnmber  of  men  filling 
coal  on  the  coal  face  on  to  the  conveyor,  and  does  not  include 
all  the  other  auxiliaries  necessarj  for  work  on  and  about  the 
coal  face.     In  one  instance,  when  convevors  were  introduced 
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Fig.  8. — Shaker  Conveyor  showing  method  op  Flitting. 


The  remun(;ration  of  each  individual  coal  hewer  on  the 
coal  face  on  a  proper  piece-work  system  is  a  matter  of  consider- 
able difficulty.  There  may  be  anything  from  5  to  15  men 
working  on  one  conveyor  coal  face  getting  coal  and  filling  on 
to  the  conveyor.  In  several  instances  the  matter  has  been 
solved  satisfactorily  by  the  employment  of  one  man  as  a  con- 
tractor. He  undertakes  to  put  the  coal  into  the  tubs  at  a 
fixed  price,  and  he  himself  pays  the  men  under  him,  either  a 
fi.xed  daily  wage  or  a  wage  plus  a  certain  additional  amount 
l^er  ton  filled  oil;  the  whole  conveyor.  This  greatly  simplifies 
the  matter  from  a  management  jx)int  of  view,  but  is  some- 
what unsatisfactory  from  a  point  ot  view  of  the  men  working 
under  the  contractor.  The  men  must  be  paid,  of  course,  by 
the  number  of  tons  of  coal  that  actuaih'  come  oft'  the  con- 


it  was  found  that  each  man  was  only  filling  \  c\\  t.  per  shift.  Very 
much  better  figures  had  been  obtained  with  ordinary  hand 
filling.  This  was  a  thin  seam,  where  the  output  should  have 
easily  been  from  4  to  6  tons  per  man.  The  fault  was  event- 
ually traced  to  dissatisfaction  caused  by  the  price  list,  and  after 
the  management  had  tactfully  readju.-ited  this  price  list  the 
output  went  up  almost  immediately.  Unfortunately,  this  CAn 
only  be  taken  as  a  case  where  the  "  ca  canny  "  attitude  was 
overcome  :  in  many  other  instances  there  is  only  as  much 
coal  coming  oft"  the  conveyor  face  as  previously  nv.is  filled 
into  the  pit  tubs,  although  in  siniilar  coal  seams  in  other  dis- 
tricts the  output  has  been  nearly  doubled  by  the  introduction 
of  conveyors.  In  certain  districts  the  men  are  realising  that 
coal  conveyors  are  also  to  i.heir  advantage,  but  the  greater 
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majority  are  still  antagonistic,  especially  in  those  places  where 
conveyors  have  not  previously  been  installed,  although  there 
are  very  lew  case,s  to-day  of  malicious  damage  to  this  type  of 
machine,  as,  ii  the  conveyor  is  not  wanted,  the  "  ca "canny  "' 
principle  ot  limiting  output  is  much  more  effective  than  any 
damage  which  may  be  done  t<i  the  macliiuory  to  put  it  out  of 
action. 

The  development  of  these  jjortable  underground  conveyors 
which  are  liable  to  stand  rough  usage  and  moving  about,  has 
led  several  cuUieries  to  put  in  convejors  for  handling  stacks  of 
coal  and  disjxisal  of  rubbish  heaps,  &c.  These  have  been  very 
successful,  and  undoubtedly  surface  conveying  in  this  country 
for  contractors,  colliery  people  and  others  who  have  to 
handle  a  large  amount  of  miiierals  will  be  more  exten- 
sively dealt  with  in  the  future.  The  disadvantage  in  the 
past  has  been  that  the  fixed  conveyor  installations  have  been 
so  costly  and  also  miadaptible  for  the  removal  of  material  first 
from  one  place  and  then  from  the  other.  The  utilisation, 
however,  of  portable  conve3'ors  of  the  tji>e  described  should 
open  ujj  a  new  field  for  this  type  of  labour-saving  device.  In 
one  instance,  a  ccdliery  had  a  jigging  tyjje  of  conveyor  deli- 
vered., and  they  were  not  ready  for  it  underground.  Owing 
to  the  shortage  ot  railway  wagons  previous  to  the  delivery  of 
the  conveyor,  they  had  a  stack  of  small  coal  on  the  side  of  the 
line.  The  underground  conveyor  was  fixed  u])  to  deliver  the 
ooal  direct  into  the  railway  wagons,  and  instead  ot  the  usual 
wheel  barrow  and  plank  method,  the  whole  heap  of  coal  w'as 
put  into  wagons,  and  by  this  ojjeration  alone  the  conveyor 
j^nicticallv  saved  its  entire  first  cost  in  a  few  weeks.  The 
conveyor  was  then  dismantled  and  put  down  the  pit,  w'here  it 
is  working  to-day.  All  classes  ot  material  can  be  conveyed, 
from  sand,  >vet  coal,  up  to  large  pieces  of  coal  or  rock,  the 
sizes  of  coal  or  rock,  of  course,  to  be  ot  limitable  dimensions. 
In  one  in.stance,  a  complaint  was  sent  regarding  the  operation 
of  a  belt  conveyor,  a*nd  upon  investigation  it  was  found  that 
the  men  on  the  coal  face  had  been  endeavouring  to  get  lumjjs 
of  coal  from  3  ft.  6  in.  to  4  ft.  cube  on  to  the  conveyor  belt, 
which  was  20  in.  wide,  and,  of  course,  found  it  would  not  work. 
Fig.  8  is  a  diagram  of  a  conveyor  for  this  class  of  work. 

In  some  ca.scs  it  is  possible  to  have  two  coal  faces  working  on 
t<)  one  main  gate.  This  concentrates  the  coal  filling  to  one 
place,  and  where  it  is  po.ssible  to  do  this  in  many  instances  it 
will  pay  to  put  in  an  additional  conveyor,  which  is  usually 
known  as  a  gate  conveyor.  The  gate  conveyor  is  made  of 
sufficient  size  that  it  would  easily  take  the  outjiut  of  the  twc 
face  conveyors.  By  this  means  the  roadways  do  not  require 
t<)  be  ripped  to  leave  head  room  into  which  to  get  the  tubs,  the 
coal  is  conveyed  direct  from  the  face  down  the  gate  to  the  most 
convenient  place,  either  adjoining  the  main  road  pf  the  mine 
or  in  a  position  where  the  gate  already  exists  sufficiently  wide 
and  sufficiently  high  to  take  the  tubs.  The  delivery  end  of 
the  conveyor  is  fi.xed,  and  the  other  end  of  the  conveyor  is 
gradually  extended  as  the  coal  faces  move  forward.  A  single 
gate  conveyor  can  be  u.sed  up  to  150  yds.  long.  If,  at  the  end 
of  150  yds.  the  faces  still  advance,  another  gate  conveyor  can 
be  installed,  which  will  deliver  into  the  exi.sting  one.  Or, 
alternatively,  the  road  can  be  cleared  and  the  haulage  brought 
up  to  this  point.  With  gate  conveyors  of  the  shaker  type 
extension  is  obtained  by  adding  an  additional  trough  as  the 
face  advances.  With  the  belt  conveyor  (Fig.  9)  short  lengths 
of  belts  are  introduced  and  the  tension  drum  pulled  forward 
when  required.  Gate  conveying  is  almost  in  its  infancy,  and 
undoubtedly  will  be  a  considerable  factor  in  the  future. 

In  one  instance  a  colliery  management  was  faced  with  the 
following  problem  :  They  had  excellent  conditions  for  two 
conveyor  faces,  but  the  roads  that  were  driven  into  that 
district  were  narrow,  and  the  roof  conditions  were  such  that  it 
was  not  jK)ssible  to  widen  them.  Tlie  distance  the  coal  had 
to  be  worked  to  the  ioundary  was  about  2.50  yds.,  and  it  was 
not  far  from  the  shaft  bottom.  For  tlie  amount  of  coal  that 
was  available,  it  would  not  pay  to  put  in  an  expensive  haulage 
system,  as  horses  were  being  used.  A  gate  conveyor  was 
installed,  which  overcame  all  the  difficulties  of  transportation 
of  the  coal.  Xo  mechanical  haulage  is  used,  but  horses  are 
employed  to  drag  the  tubs  of  coal  to  the  2»it  bottom.     Also, 


owing  to  the  war,  there  was  a  shortage  of  tubs,  and  the  men 
were  continually  waiting  for  empty  tubs,  but  now  the  gate 
conveyor  has  been  installed  with  the  other  two  conveyors,  there 
is  practically  no  sto]>i)age,  the  distance  travelled  by  each  horse 
is  much  shorter, and  the  number  of  tubs  required  to  tran.spoit 
the  coal  is  considerably  less  than  previously  required. 

The  main  points  to  consider  in  emjiloying  a  gate  conveyor 
are  :  It  means  less  haulage  costs,  fewer  number  of  tubs  are 
required  for  the  same  output  of  coal,  it  provides  a  fixed  filling 
station  so  that  the  output  is  concentrated  in  one  place,  while 
there  is  a  considerable  reduction  in  the  ripping  costs  due  to 
there  being  no  necessity  to  leave  a  double  roadway  open  in 
order  to  handle  the  tubs  satisfactorily  near  the  coal  conveyor 
face.  h\  many  cases,  owing  to  the  present  day  shortage  of 
colliery  tubs,  it  will  amply  repay  the  management  to  consider 
the  question  of  the  use  of  gate  conveyors  more  extensively  than 
has  been  done  in  the  past. 


Electric  Vehicles  at  Cardiff. 


We  are  glad  to  liear  that  electric-  vehicles  are  increasing  in  popu- 
lariiy  in  Cardiff  and  district.  "'  In  connection  with  this  busmeps," 
writes  Mr.  Arthur  Ellis,  city  electrical  engineer  and  manager,  "  we 
have  three  charging  stations,  and  at  the  moment  are  charging  up 
dai  y  nine  vehicles,  and  there  are  at  least  three  more  on  order.  We 
have  been  undertaking  the  usual  maintenanie  work  in  connection 


B.1TTEKY  Driven  Tower  Wagon  at  Cardh'K. 

Avith  the  batteries,  but  anticipate  a  large  increase  in  this  direction 
and,  our  accommodation  being  limited,  we  have  endeavoured  to 
interest  some  private  people  in  this  business,  we  on  our  part  being 
only  too  anxious  to  give  all  assistance  and  advice.  In  addition  to 
our  own  charging  stations,  the  public  works  department  is  putting 
down  one  to  me  t  its  present  and  future  requirements,  the  vehicles 
it  has  in  use  (and  on  order)  being  for  general  work,  including  refuse 
collection  and  haulage  of  builcbTii.'  iiiutcrials.  We  are  out  to  assist 
clients  in  making  a  sikhh'ks  of  llic  electric  vehicle.  One  enterprising 
firm  here  has  four  vehicles  running,  including  one  private  car,  and  it 
has  on  order  another  heavy  vehicle." 

Our  illustration  shows  one  of  two  Edison  1-ton  tower  wagons  now 
in  use  at  Cardiff,  and  it  has  been  found  that  battery-operated  vehicles 
have  everything  to  recommend  them  when  it  comes  to  executing 
repairs  on  trolley  system.s.  In  spite  of  its  initial  cost,  the  electric 
tower  wagon  is  a  monc^y  saver,  and  is  both  efficient  lul  reliable. 
For  instance,  it  can  manceuvre  close  to  ]K)les,  can  each  any  electric 
light  for  insjiection  and  repairs,  while  the  simplicityofdrivingis  pro- 
verbial. It  may  also  lie  pointed  out  that  the  aljsence  of  a  bonnet 
allows  the  vehicle  to  be  driven  clos<'  up  to  the  tramway  jiole  where 
repairs  are  needed,  and  for  |>oIe  to  |)nlc  inspect  ion  its  use  results  in  an 
appreciable  saving  of  time. 

The  electric  tower  wagon  can  be  given  a  boosting  charge  at  odd 
times  during  the  day,  and  it  is  practically  always  ready  foremergency 
'■  calls."  ("Ivcrything  being  electrical,  any  repair  work  can  be 
eilected  by  the  de[)(jt  staff.  Finally,  it  obviates  the  trouble  of 
storing  petrol,  and  does  away  with  the  necessity  of  having  employees 
with  a  knowledge  of  petrol  engines. 
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Portable    Loading  Devices. 


By   G.    BELL. 


Summary. — The  article  describes  a  number  of  portable  loading  devices  which  may  be  taken  as  typical  of  what  is  being  done  to  meet 
present-day  needs.  It  is  pointed  out  that  the  future,  with  its  vast  fields  of  new  enterprise  will  demand  an  ever  increasing  supply  of 
machinery  of  this  class  to  transport  its  materials  quickly  and  economically.  Workmen  are  Ijeginniiig  .to  object,  quite  rightly, 
to  being  beasts  of  burden,  and  dirty  and  laborious  work  of  transporting  materials  Ls  one  of  the  most  degrading  forms  of  labour 
extant.     The  labour  of  man  can  be  u.sed  in  a  higher  form  than  pitting  his  strength  in  competition  with  machinery. 


Modern  Methods  of  Moving  Materl\l. 

MAXUFACTURERS  in  almost  er'erj  industry  are  turning 
with  increased  interest  to  the  possibilities  of  reducing 
their  loading  and  unloading  costs  by  mechanical  means. 
Heavy  and  bulky  goods  are  generally  loaded  or  unloaded  by 
cranes  of  various  types,  but  in  the  case  ot  loose  materials  and 
small  goods,  the  handling  is  far  too  often  carried  out  by  manual 
labour,  which  is  slow,  expensive  and  far  from  satisfactory.  The 
keenly  competitive  tunes  which  are  assuredly  coming  will  2uake 
the  adoption  of  some  form  of  labour-aiding  machine  a  prime 
necessity,  and  the  manufacturer  who  avails  himself  of  every 
means  in  this  direction,  will  streniithen  himself  as  a  trade 
prodi:cer,  besides  helpinii  to  develop  a  very  important  branch 
of  the  engineering  world.  The  writer  by  no  means  intends 
to  deal  exhaustively  with  the  subject,  as  the  last  word  in 
labour-saving  machinery  has  yet  to  be  written.  New  designs 
and  new  principles  are  being  constantly  evolved  to  meet  the 
requirements  of  the  times,  but  if  the  attention  cf  interested 
parties  can  be  directed  towards  the  possibilities  of  speed  and 
economy,  which  is  to  be  gained  by  using  machinery,  this 
art'de  has  not  been  written  in  vain. 


Following  very  satisfactory  experiments  12  ot  these  pro- 
jectors, capable  of  projecting  or  throwing  coal  60  ft.,  were 
installed  on  an  Atlantic  liner.  The  results  obtained  were 
highly  successful.  With  six  machines  only  at  work  the 
trimming  of  the  bunkers  was  carried  out  as  quickly  as  the  coal 
could  be  supplied,  viz.,  in  18  hours  ;  adding  the  same  time  for 
direct  coaling  from  the  elevators,  the  entire  bunkering  opera- 
tions only  occupied  36  hours,  a  vast  saving  of  time  and  labour 
as  compared  with  every  previous  method.  The  cosi  ot 
mechanical  trimming  was  alxiut  25  per  cent,  less  after  allowing 
for  power,  supervision,  maintenance,  depreciation  and  wages. 
Pig.  1  shows  a  diagram  of  the  machines  in  position,  and 
Fig.  2  shows  the  principle  of  the  projector.  Thus  consists  of 
an  endless  \'nlcanised  rubber  belt,  27m.  wide,  Jin.  thick, 
fitted  over  three  pulleys,  and  passing  partly  around  a  special 
grooved  drum  of  large  diameter.  The  coal  is  fed  in  through 
the  hopper  at  A  and  is  carried  b\  the  belt,  through  the  groove, 
and  along  the  horizontal  part  of  the  belt,  then  's  projected  by 
centrifugal  force,  caused  by  the  belt  running  at  high  speed. 
The  farther  it  has  to  travel  the  higher  the  speed  of  the  belt. 


YiQ,    1. Dr.4.GRAM    OF    CO.IL    "  PROJECTORS ''    IN    THE    WORKINO    PoSFTION . 


FlU.  2. UlAURA.M  f'llciw 


F  Coal  Projector- 


The  following  are  typical  examples  of  what  is  being  done  by 
the  expei-t  in  mechanical  handling  to  cope  with  the  questioiis 
jiLst  laid  down. 

Coal  Bunkering  Machine  for  Ships. 
The  coal  bunkers  of  our  largest  liners  have  a  capacity  of 
6.(XX)  to  10,000  tons,  and  have  to  be  "  coaled  '"  from  20  to  30 
times  a  vear,  when  in  full  commission.  The  method  of 
•■  coaling  ■'  adopted  is  usually  the  elevator  and  lighter  system, 
and  must  be  carried  out  as  expeditiously  as  possible  to  enable 
the  ship  to  depart  in  accordance  with  its  schedule.  When  the 
bunkers  are  filled  from  the  port  holes  at  the  sides,  only  about 
half  the  coal  can  be  put  in  by  gravity,  the  remainder  lia\nng 
to  be  brought  from  the  shoots  and  trimmed  by  hand.  Usually 
80  to  100  men  are  employed  in  completing  this  very  arduous, 
dirty,  and  somewhat  dangerous  task,  in  the  time  available. 
Just  before  the  war,  Messrs.  W.  J.  Jenkins  &  Company  paid 
a  great  deal  of  attention  to  the  question  ot  trimming  by  hand, 
and  came  to  the  conclusion  that  it  could  be  done  nu-chanically 
in  half  the  time  and  at  much  less  cost.  They  proved  their 
conclusions  most  successfully  by  an  adaptation  of  their  well- 
known  ■'  D.B."  patent  projector,  a  machine  which  has  for 
many  vears  been  used  for  charging  coal  into  gas  retorts. 


For  mixed  coal  the  speed  is  about  3,.")(l0  It.  per  minute.  The 
projector  is  driven  by  mean.*'  of  an  electric  motor  cf  the  totally 
enclosed  type,  having  a  variable  speed  of  900  to  1,200  revs 
per  niin..  and  an  cutput  ot  30  b.h.p.  The  speed  is  variea  by 
a  controller  of  the  tramway  type  which  permits  the  use  of ;  five' 
speeds.  The  machines  are  provided  with  turntable*? and 
wheels  to  run  on  rails, so  that  they  can  be  moved  out  cf  the 
way,  whilst  the  coaling  is  carried  direct  from  the  overhead 
system.  When  the  machines  con'c  into  action,  the  overheatl 
streams  of  coal  are  diverted  by  the  projectors  and  swimg  in 
everv  dftection,  by  means  of  the  turntables,  thus  filling  the 
bunkers  fore  and  aft,  as  well  as  athwart  ship.  The  weight 
of  each  machine,  complete  with  motor,  turntable,  &c.,  is 
approximately  4  tons. 

.Another  de^^ce,  designed  for  the  same  purpose,  was  brought 
out  by  Mr.  Geo.  Jones,  and  a  description  of  it  may  be  found 
in  "Cassier'sEngineeringMonthly,"  September,  1918.  This  in- 
vention consists  of  a  short  self-contained  Iwnd  «)nveyor, 
possessing  several  most  interesting  and  novel  features,  for 
instance,  a  speually  designed  motor  witJi  it*  complementAry 
reduction  and  driving  gear  incorporated  within  the  dri\ing 
drum.  This  gives  the  terminal  a  remarkably  neat  appearance 
and  renders  it  entirely  dustpioof,  the  latter  feature  being  a 
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vital  necessity  to  the  conditions  under  which  these  machines 
have  to  work.  The  conveyor  is  carried  on  a  series  of  over- 
head rails  on  specially  designed  slings  and  rollers.  AVhen  in 
conunission,  three  or  more  of  the.^e  machines  work  in  series 
and  are  connected  togetlier.  They  arc  controlled  by  the 
leading  conveyor,  which  has  an  ingeniously  contrived  gearbox 
and  ■■  feeler  "  plate,  attached  to  the  distributing  end.  The 
coal  is  fed  from  the  elevator  shoots  on  to  the  first  conveyor 
which  passes  it  in  turn  to  the  intermediate,  and  finally  to  the 
advanced  or  leading  conveyor.  Tiiis  latter  is  virtually  the 
distributor,  and  delivers  its  load  over  the  end  in  the  usual  way. 
When  the  coal  is  being  stored  in  its  farthest  ])osition  the  pile 
in  growing  climbs  on  to  the  ""  feeler,"  which,  bending  back, 
closes  a  circuit  in  connection  with  the  gear 
box.  This  causes  the  conveyor  to  move 
backwards,  taking  the  others  along  with 
it,  thereby  allowing  another  portion  of  the 
biuiker  to  be  filled.  The  movement  is 
repeated  until  it  becomes  necessary  to 
remove  in  turn  the  intermediate  or  feeding 
conveyors.  The  series  have  a  further  move- 
ment imparted  to  them  through  the  gear 
box,  which  is  in  a  lateral  direction.  This  is 
rendered  jwssible  b)'  cross-rails  running  at 
right  angles,  to  the  longitudinal  ones  pre- 
viously mentioned,  which  enables  the  whole 
of  the  bunker  to  be  filled. 


band  16  in.  wide,  supported  on  the  loaded  side  by  means  of 
the  usual  type  of  troughing  idlers.  The  returning  strand 
passes  over  and  imder  tliree  drums,  the  upper  two  acting  as 
supports,  and  .so  arranged  as  to  give  a  good  arc  of  ccntsct  to 
the  driving  drum  underneath.  The  power  for  drivins;  the 
conveyor  is  furnished  by  an  electric  motor,  oil  engine,  or  .steam 
engine,  as  occasion  demands,  and  is  mounted  on  the  surface 
of  the  turntable.  The  transmission  is  by  belt  dr>ve,  then 
through  a  pa-r  of  machine-moulded  spur  gears.  The  power 
required  is  about  21  H.P.,  and  the  belt  speed  200  ft.  per  min. 
This  gives  a  capacity  of  about  1,000  cubic  ft.  per  hour,  or  say, 
20  tons  of  mi.xed  coal,  up  to  .''jin.  or  6  in.  cubes.  The  ap- 
proximate cost  of  loading  wagons  by  this  method  is  about  4d. 


-\'lEW    OF    PoliTABLE  B.4N'D   CONVEYOR    FOR   TUNNEL   WoRK. 


LoADixG  Machines  for  Other  Works. 

We  now  come  to  public  undertakings  and  works,  such  as 
electricity  stations,  gas  works  and  iJower  users  generally 
where  coal  is  stored  in  the  yard,  for  use  in  cases  of  emergency 
The  storage  ground  is  often  too  far  away  from  the  elevating, 
plant,  or  covers  too  wide  an  area  to  warrant  the  expense  of 
installing  and  maintaining  a  permanent  conveying  plant  for 
occasional  use  only.  In  such  cases  extra  men  must  be  engaged 
temporarily  to  load  wagons  or  carts  for  transferring  the  coal 
to  where  it  is  rec[uired.  In  these  days  it  is  often  difficult  and 
sometimes  impo.ssible  to  obtain  the  men  just  when  they  are 
wanted.  To  meet  with  such  an  emergency  several  well-known 
firms  have  designed  comparatively  cheap  machines,  self-con- 
tained and  portable.     It  only  remains  for  the 'stocks  of  coa 


per  ton,  allowing  for  only  100  days  work  per  year  and  including 
wages  of  two  men,  cost  of  jjower,  interest  and  depreciation. 

Other  well-known  makers  are  keenly  alive  to  this  class  of 
work,  and  supply  machines  for  a  similar  purpose.  Each 
maker  has  some  novel  feature  of  interest.  Take,  for  instance, 
the  "  Mitchell  "  Loader.*  This  machine  is  generally  on  the 
lines  of  the  one  described  above,  with  the  exception  of  the 
conveyor  frame,  which  is  made  telescopic.  The  purpose  of 
this  arrangement  is  to  keep  the  receiving  end,  with  its  pro- 
jecting hopper,  close  in  contact  with  the  heap  of  material 
to  be  loaded.  This  object  attained,  the  coal  is  then  raked 
into  the  shoot,  no  shovelling  being  necessary  to  the  general 
mass,  w-ith  the  exception  of  the  layer  below  the  top  of  thii 
shoot  to  ground  level,  which  must  be  cleared  by  the  attendant. 


Tension  Gear 


Fk;.  4. — .Jenki.ss  I.oadinu  and  .Stacki.nu  Machine. 


to  be  stored  alongside  the  railway  sidings,  tfj  be  easily  and 
quickly  reloaded  into  wagons  wiien  required.  One  or  two 
men  with  such  a  machine  can  do  the  work  of  a  big  gang,  and 
at  far  less  cost. 

One  such  machine  as  made  by  Me,ssr8.  W.  J.  Jenkins  & 
Company,  Ltd.,  is  shown  in  Fig.  4.  It  consists  of  an  ordinary 
inclined  band  c<mve\or  and  turntable,  mounted  on  a  travelling 
carriage.  The  machine  is  usually  fitted  with  large  diameter 
road  wheels,  with  wide  treads  for  travelling  about  the  yard, 
but  in  cases  where  there  are  convenient  rails,  smaller  flanged 
wheels  are  substituted.  The  machine  shown  is  28  ft.  from  centre 
to  centre  cf  terminal  pulleys,  and  is  provided  with  an  endless 


Another  type  mentioned  in  the  same  article  as  the  "  Mitchell  " 
Loader,  is  the  '"  Hepburn  "  Conveyor  (made  by  the  Hepburn 
Conveyor  Comjjany,  Ltd.,  Wakefiehl),  which  is  especially 
designed  for  emptying  brick  kilns  and  loading  the  bricks  into 
wagons.  This  conveyor  has  an  armour-plated  belt  and  is 
mounted  on  a  centre  frame  fitted  with  only  one  pair  of  largo 
diameter  wheels  on  which  the  conveyor  is  balanced.  Wlien  in 
use  a  telescopic  .stand  is  fixed  near  each  end  for  adjusting  the 
working  angle  and  also  to  give  greater  stability  to  the  appa- 
ratus whilst  in  motion. 

*  Described  in  "  Cassier's  Engineering  Monthly,"  1918. 
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The  Jeffrey  Loader. 

This  loader  is  quite  a  dt'piuturt'  from  those  j)reviously  de- 
scribed, inasmuch  as  the  elevating  is  done  by  endless  chains 
with  buckets.  Various  designs  are  available,  made  to  suit 
different  conditions  and  different  classes  of  material  to  be 
handled,  such  as  coal,  sand,  gravel,  cement  and  other  homo- 
geneous niatcrial.  In  general,  the  elevator  is  mounted  on  a 
lorry  ccntaining  the  motive  power.  On  the  simpler  machines 
and  where  the  sjihere  of  action  is  not  too  great,  the  trans- 
portinfj  is  done  by  man  power,  but  where  long  distances  are 
to  be  covered,  the  travelling  is  accomplished  by  the  power 
miit,  tiirough  suitable  gearing.  The  travelling  gear  i."  further 
utihsed  as  a  power  feeder  to  keep  the  elevator  in  contact  with 
the  liead  of  material  to  be  handled.  It  is  sometimes  necessary 
to  separate  the  dust  from  certain  materials  before  they  are 
loaded  ;  in  such  cases  a  screen  is  fitted  for  the  purpose.  Hop- 
pers are  also  fixed  to  store  the  material  and  enable  the  elevator 
to  work  continuously  where  the  loading  is  intermittent,  as  in 
the  case  of  barrows,  or  when  filling  bags. 

Fig.  3  shows  a  special  form  of  portable  band  conveyor,  of 
whicli  a  number  were  made  and  supplied  to  a  firm  of  con- 
tractors engaged  on  tunnel  work,  and  where  steam  navvies 
were  imjjracticable.  As  will  be  seen, the  conveyor  consists  of 
an  endless  band  running  in  two  planes  and  supported  by  a 
frame  mounted  on  a  travelling  carriage.  It  is  driven  elec- 
trically by  a  small  motor  of  4  h.p.  to  .5  h.p.  and  propelled  by 
hand.  The  feeding  end  is  enveloped  by  a  wide  hopper,  the 
sides  of  which  make  an  efiective  dirt-shield  and  drum-pro- 
tector. The  debvery  end  terminates  in  a  series  of  shoots,  all 
of  which  are  controlled  by  one  central  valve  of  peculiar  con- 


■Eyni-MENT  FuK  Trassportino  Fertilisers. 


struction,  so  arranged  that  small  wagons  can  be  loaded  at 
either  side  or  in  front.  When  in  commission  the  conveyor 
is  mounted  on  naripw-gauge  rails  running  up  to  the  face  of 
the  cutting.  Other  rail  tracks  are  fixed  at  each  side,  so  that 
three  sets  of  contractors'  wagons  can  be  fed  in  turn  from  the 
shoots. 

Loader  for  Lucjgage. 

Many  of  our  London  shippers  are  now  using  portable  con- 
veyors for  transferring  passengers'  luggage,  small  packages 
and  cases  from  the  dock  side  tt)  the  deck  of  the  vessels.  The 
type  usually  adopted  is  on  the  slat  principle,  consi.sting  of  a 
double  roller  chain,  fitted  with  mild  steel  or  hardwood  slats 
at  intervals,  thus  forming  a  continuous  travelling  belt.  They 
are  entirel\  self-contained,  the  driving  gear,  motor,  &c.,  being 
completely  enclosed  and  embodied  in  the  lattice  framework. 
The  upper  or  delivery  ends  are  equipped  with  large  hinged 
hooks  for  attaching  to  the  bulwarks  oi  the  vessel,  whilst  the 
feeding  ends  are  left  free  to  run  on  the  douk  side  by  means  of 
swivelling  rollers.  As  will  be  understood,  this  movement  is 
essential,  for  the  convej^ors  must  automatically  adapt  them- 
selves to  the  constantly  varying  inclinations,  due  to  the  rise 
and  fall  of  the  tide.  The  machines  are  lightly  built  and  can 
■easih  be  lifted  into  position  by  the  shii)s"  tackle. 


Portable  Elevator  for  Fertilisers?. 
A  useful  device  for  transporting  fertilisers  frcni  the  storage 
warehouse  to  the  bagging  and  weighing  shed  is  shown  in  Fig.  5. 
As  will  be  seen,  the  machine  consists  of  an  elevator  and  hopper, 
niounted  on  a  steel  truck  fitted  with  rubber-tyred  wheels  and 
propelled  by  motor  supplied  from  a  battery  of  accumulators.  A 
seat  is  provided  for  the  attendant  within  ea.sy  reach  of  the 
controller  switch,  and  the  lever  for  operating  the  hopper  outlet 
door.  The  elevator  is  fitted  with  buckets  capable  of  digging 
the  fertiliser  from  the  heap  and  delivering  the  contents  into 
a  hopper  of  10  cwt.  capacity.  The  frame  of  the  elevator  is 
hinged  at  the  top  on  trunnion  bearings  and  fitted  with  screw 
adjusting  gear  at  the  bottom,  for  altering  the  angle  of  inclina- 
tion within  certain  limits. 

Loader  for  Ashes. 

A  somewhat  uncommon  type  of  loading  appliance  is  used 
in  the  United  States  for  removing  ashes  from  underground 
boiler  houses.  A  short  descrij)tion  may  be  of  interest.  It  is 
w-ell  laiown  that  in  their  towns  the  houses  are  built  on  the  huge 
flat  system  and  heated  centrally  from  boilers,  situated,  as  a 

general  rule,  in 
the  basement  ",  so 
the  question  of 
removing  ashes 
and  refuse  is 
necessarily  on  a 
greater  scale  than 
we  experience 
over  here.  This 
calk  for  some 
mechanical  means 
of  dealing  expedi- 
tiously with  the 
refuse.  The  ap- 
paratus they  find 
most  suitable  is 
the  one  just  al- 
luded to ,  and 
consists  of  an  ex- 
tensible bucket 
elevator,  working 
vertically  from  a 
cellar  underneath 
the  causeway. 
The  buckets  are 
mounted  between 
two  chains,  and 
the  head  and  boot 
fitted  with  bear- 
ings to  carry  the 
terminal  shafts 
and  sprockets  in 
the  usual  way. 
The  frame  is  in 
two  sections,  each 
consisting  of  a 
pair  of  steel  chan- 
nels, the  top  pair 
being  made  to 
slide  in  the  bot- 
tom pair,  thus  forming  a  telescopic.franie.  AVhenoutof  use  the 
telescope  is  closed,  the  buckets  and  chain  resting  inside  and  over 
the  boot.  When  it  is  required  for  duty  a  hinged  paving  stone 
is  hfted  in  the  footpath.  The  elevati>r.  whicli  is  immediately 
beneath,  is  extended  by  means  of  racks  and  pinions  until  the 
top  half  projects  high  enough  to  deliver  the  ashes  over  a  hinged 
shoot  into  the  waiting  lorry.  The  elevator  is  driven  at  the 
bottom  by  means  of  a  snuill  steam  engine  kept  for  the  purpose. 
I'ig.  6  slu)ws  an  outline  of  this  very  ingenious  contrivance. 
There  must  be  many  conditions  in  this  country  where  a  similar 
installation  would  be  of  great  service,  but  it  is  obviously  im- 
possible owing  to  our  street  by-laws  to  use  the  apparatus  for 
the  purpose  described. 
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The  Automatic  Electric   Telpher  and  Its  Use   in 
Industrial    Establishments. 


By    NORMAN    C;.    KAPP. 


Summary. — The  arliole  criticises  the  obvious  "direct"'  and  unimaginative  method  of   dealing  with  handling   problems,  jrenc  ralises 
the  requirements  of  a  good  convei,-ing  plant  and  shows  how  these  may  b-  met  by  the  automatic  electric  telpher. 


NO  conveyor  plant  is  perfect.  If  I  were  asked  what  was 
wrong  with  a  plant  which  did  not  answer  its  purpose 
perfectly  I  should  answer  '"  lack  of  imagination."  The 
obvious  is  never  the  best,  and  nearly  always  the  worst  way. 
The  obnous  is  the  least  trouble,  and  therefore  very  popular. 
The  obvious  way  of  writing  an  article  is  to  begin  at  the 
beginning,  which  is  description,  and  end  at  the  finish,  which 
is  doing  the  job. 

1  will  endeavour  to  follow  the  inverted  mental  process  of 
the  creative  designer  and  begin  at  the  end  which  is  the  means 
to  be  achieved,  and  trace  through  the  various  .steps  to  the 
method  of  achieving  tliem.  The  problem  of  conveying  over 
short  distances  is  usually  exceedingly  simple  :  Picking  up  the 
goods,  carrving  them  to  their  destination  and  dropping  them  ; 
that's  all.  That  is  why  there  are  so  manv  wavs  of  solving  the 
problem,  and  so  many  ways  of  solving  it  badly. 

If  a  quantity  of  material,  situated  at  a  certain  localit}'  A, 
has  to  be  picked  up  and  taken  to  B,  the  simplest^ — that  is,  the 
most  unimaginative — way  is  to  send  some  men  to  fetch  it. 
It  is  a  strange  thing,  but  nevertheless  a  fact,  that  this  simple 
unimaginative  and  costly  way  has  held  its  own  successfully 
and  obstinately  against  the  advent  of  more  economical  methods 
for  so  long.  There  are,  however,  signs  of  a  change.  The  nest 
step  is  being  cautiously  tested.  The  next  step,  however,  is 
often  hardly  less  unimaginative  than  the  first.  If  the  work 
of  shifting  material  becomes  too  heavy  for  men  to  do  it  on 
their  backs  a  machine  is  devised  which  substitutes  motors  for 
mu.scle.  This  substitution  is  in  all  seriousness  the  most  usual 
method  of  dealing  with  handling  problems  by  mechanical 
means.  How  often  we  come  across  10  grab  cranes,  or  some 
similar  appliance,  supplying  10  feed  points  from  a  store. 
Such  a  device  merely  substitutes  10  mechanical  giants  for  100 
ordinary  men,  the  system  of  handling  being  the  same. 
Machinery  represents  an  advance  on  nature,  and  by  attempt- 
ing to  hold  it  down  to  do  man's  work  in  man's  manner  we 
are  apt  to  fetter  its  development. 

There  are  two  general  principles  common  to  all  machines 
which  should  never  be  lost  sight  of  when  casting  around  for 
suitable  mechanical  devices  ;  to  get  the  best  value  out  of 
machinery  it  .should  firstly  be  run  without  stopping  until  it 
is  worn  out,  and  secondly,  it  should  be  run  at  top  load  con- 
tinuously. Every  minute  of  stopping  or  running  light  repre- 
sents a  loss  on  the  whole  plant.  Translating  these  two  prin- 
ciples into  terms  of  handling  plant  it  becomes  obvious  that 
conveyor  service  to  give  maximum  economic  value  should  be 
continuous  and  undirectional,  that  is,  the  empty  return  of  a 
handling  appliance  must  not  interfere  with  the  constant  flow 
of  material.  Whether  this  will  always  be  possible  or  even 
desirable  will  depend  upon  the  hourly  output  desired,  and  the 
distance  through  which  the  material  is  carried.  If  the  hourly 
output  is  very  small  or  the  distance  carried  very  great,  it  may 
not  pay  to  run  a  small  trickle  of  material  over  a  conveyor 
continuously.  In  such  cases  the  spasmodic  service  of  a  horse 
and  cart  for  short  distances,  and  the  railway  for  long  distances, 
will  be  the  best  .solution.  Although  continuity  of  operation 
of  the  handling  plant  .should  be  aimed  at,  it  aione  is  not  the 
only  consideration  whidi  determines  the  design.  If  material 
is  picked  up  .somewhere  it  must  have  been  brought  there 
previously,  and  if  it  is  dumped  it  must  be  removed  somehow 
to  make  room  for  more.  It  is  no  u.se  designing  to  convev  at 
a  greater  capacity  than  can  be  dealt  with  at  the  end  stations 
of  the  plant.  Continuous  feed  to  the  loading  point  of  the 
conveying  plant  will  be  very  rare.  In  the  vast  majority  of 
cases  the  arrival  of  material  to  be  dealt  with  will  be  spasmodic. 


The  obvious  method  of  ensuring  a  continuous  supply  at  the 
point  of  discharge  between  deliveries  to  the  loading  station  is 
to  instal  a  stock  bunker  or  store  at  this  point.  Obvious  as 
this  solution  is  it  is  nevertheless  common  enough  to  find  the 
design  of  the  layout  of  a  ])lant  so  lacking  in  imagination  that 
the  storage  bunker  has  been  provided  but  inserted  in  the  wrong 
place.  Before  we  continue  in  pursuance  of  a  method  of  hand- 
ling and  conveying  which  will  answer  some  specific  require- 
ments, let  us  glance  at  an  example  of  handling  by  mechanical 
means  taken  from  actual  practice,  which  afiords  a  good  illus- 
tration of  the  defects  arising  from  a  layout  conceived  from  the 
point  of  view  of  man  handling  instead  of  from  the  point  of 
view  of  the  machine  which  is  to  do  the  work.  The  manager 
who  is  an  expert  in  his  own  particular  branch  of  industry,  is 
rarely  an  expert  on  handling  and  conveying  as  well.     If  he 
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Fir..  1. — Diagram  ok  Bad    'Tki.fher"  Lavoi-t. 

would  but  call  in  the  conveyor  expert  before  the  layout  was 
settled,  the  chances  are  that  he  would  get  a  better  plant  for 
less  money.  Referring  to  this  point  I  notice  that  in  the  report 
of  the  Sub-Committee  of  the  American  Society  of  Mechanical 
Engineers,  presented  in  1913,  paragraph  53  reads  : — 

"  The  history  of  nearly  every  important  movement  in  the  develop- 
ment of  the  art  of  hoisting  and  conveying  shows  that  the  engineer  freely 
laid  his  plans  and  ideas  before  the  ])ro8pective  user,  both  being  masters 
in  their  own  particular  field.  In  order  to  develop  what  is  required  by 
the  producer,  complete  co-o]KTatiiin  between  the  two  is  of  the  utmost 
imjKirtance." 

A  minute  description  of  the  plant  to  be  discussed  would  be 
of  little  interest.  I  will  include  merely  as  much  as  may  be 
necessary  to  illustrate  the  di.sadvantage  of  fixing  the  layout 
and  then  attempting  to  build  a  conveyor  to  suit  it.  The  plant 
is  installed  to  charge  material  from  the  barge  K,  Fig.  1,  to 
the  hoppers  H,  or  as  an  alternative,  to  a  storage  ground. 
Barges  should  be  cleared  as  quickly  as  possible  when  they 
arrive,  as  what  is  true  for  every  machine  is  true  also  of  the 
barge,  namely,  that  every  minute  spent  lying  up  represents 
a  loss  on  the  capital  outlay  of  the  vessel  and  of  the  canal. 
The  arrival  of  barges  is  spasmodic  and  irregular.  Any  plant 
used  .solely  to  unload  the  barge  will,  therefore,  be  required  at 
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irregular  intervals  also.  Between  shiploads  it  will  be  idle. 
It  will  be  like  those  most  expensive  of  employees  who  do  a 
tremendous  amount  of  work  when  the  bo.ss  is  looking.  Any 
plant,  therefore,  which  has  no  other  use  but  for  unloading 
should  be  designed  in  such  a  manner  that  only  the  barest 
structural  necessities  are  ever  unemployed.  Moving  parts 
should  be  brought  into  action  elsewhere  if  the  unloading  is 
held  up  for  lack  of  a  barge.  That  such  an  economic  distri- 
bution of  machinery  is  possible  we  .shall  see  when  we  come  to 
the  discussion  of  unloading  by  electric  telpher.  If  material 
is  to  be  stored,  the  best  place  for  the  storage  is  as  near  the  barge 
as  possible,  so  as  to  waste  neither  time  in  unloading  nor  capital 
outlay  on  this  portion  of  the  plant.  If  the  unloading  was  done 
by  means  of  an  army  of  carriers  on  the  other  hand,  this  con- 
sideration would  not  enter,  and  storage  might  be  placed  to 
better  advantage  as  near  to  the  working  centre  as  possible. 
The  latter  consideration  seems  to  have  prompted  the  choice 
of  the  site  for  .storage  marked  S  in  the  jslant  before  us. 
The  material  is  brought  to  the  store  S  by  means  of  a  belt  A, 
passing  below  a  hopper  on  the  wharf  which  is  filled  by  a  grab  ; 
grab,  hopper  and  a  long  belt  all  come  under  the  category  of 
semi-employed  machinery.  The  belt.  A,  ))asses  the  hopper 
house  and  when  feeding  direct ,  from  the  barge,  a  bucket- 
conveyor.  B,  takes  the  material  up  to  the  hoppers,  into 
which  it  is  charged  by  means  of  a  third  conveyor.  C,  which 
is  a  belt  naming  over  the  hoppers.  When  feeding  from  the 
store  a  fourth  conveyor,  D,  of  bucket  type  takes  the  material 
to  the  hoppers,  but  it  will  be  noticed  that  as  this  conveyor 
strikes  the  conveyor  belt.  C,  midway  between  two  hoppers, 
the  belt,  C,  must  be  reversible.  All  these  mechanical 
contrivances  follow  the  direct  and  obvious  path  of  a  man 
carrying  the  material  by  hand  along  galleries  and  up  ladders 
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Apart  from  the  economic  disadvantage  accruing  from  an 
expensive  loading  plant  with  a  bad  load-factor,  the  system 
introduces  further  defects  which  might  easily  have  been  over- 
come if  the  layout  had  been  designed  together  with  the  plant. 
The  material  must  be  crushed  before  use  at  the  hoppers.  As 
there  are  two  conveyors  up  to  the  hoppers,  a  crusher  marked 
X,  had  to  be  introduced  into  each  circuit,  only  one  of  which 
is  ever  used  at  a  time.  This  is  a  glaring  instance  of  ignoring 
a  principle  which  is  often  overlooked,  namely,  that  of  cen- 
tralising operations — not  splitting  them  up.  The  material 
to  be  worked  on  should  be  brought  to  the  working  centre,  that 
is  the  object  of  a  conveyor  ;  not  many  similar  working  centres 
established  to  suit  the  geographical  position  of  the  material. 
Such  centres  may  be  crushers,  weighbridges,  counting  clocks, 
supervisory  stations  and  the  like.  Even  if  no  such  centres 
occur  in  the  working,  the  layout  design  should  .strive  towards 
centralisation  for  the  sake  of  saving  mobile  and  structural 
equipment.  The  tendency  towards  wliich  a  good  layout  should 
strive  may  be  illustrated  diagrammatically  (Fig.  2).  This  shows 
such  a  lavout  for  a  very  usual  conveying  jiroblem.  Froui  scat- 
tered positions  material  must  be  collected  and  conveyed  to  the 
points  of  working ;  this  represents  the  charging  end  and  dis- 
charging end  of  the  conveyor.  Between  these  two  scattered 
positions  arc  the  outward  and  return  path  of  the  plant  which  is 
conunon  to  all  sections.  Short-circuited  across  the  two  common 
paths  is  a  storage  ground.  Fig.  3  shows  a  bad  layout  for  the 
same  problem.  Each  operation  is  proceeding  independently, 
as  in  the  case  of  the  plant  just  discussed.  Apart  from  the  e.xtra 
amount  of  structural  and  mechanical  parts  required  super- 
vision is  less  facilitated.     The  main  advantage  of  the  central- 


ised system,  however,  is  the  great  .sa\nng  of  men  effected  in 
most  cases.  This  most  important  point  will  be  further  dealt 
with  when  we  arrive  at  the  actual  method  of  conveying  which 
approaches  the  ideal  requirements  which  we  are  now  evolving. 
At  this  stage,  however,  it  will  be  dear  that  to  meet  these  re- 
quirements such  a  conveyor  must  be  extraordinary  flexible 
with  regard  to  corners  and  difference  of  level ;  and  mobile, 
as  a  well  organised  army  is  mobile,  which  may  be  disposed  of 
at  any  place  where  it  is  most  needed. 

Returning  to  the  study  of  the  plant  under  our  critical  ob- 
servation, we  notice  a  further  defect  in  the  layout  which  may 
serve  as  a  warning  again.st  similar  mistakes  in  future.  The 
belt  A  pa.sses  along  the  wall  of  the  storage  house  S.  When 
storing  takes  place  material  is  thrown  off  at  three  places  into 
trucks  which  are  pushed  by  hand  and  tipped  within  the  shed. 
Now  such  a  point  constitutes  a  most  seriously  dangerous  link 
in  the  chain  of  conveying  operations.  To  deal  with  90  tons 
of  material  per  hour,  which  is  the  output  of  the  belt  A,  by  hand, 
requires  a  fair  number  of  men.  The  object  of  a  conveyor  is  to 
save  men.  If  men  are  necessary  at  any  point  then  a  strike 
might  bring  the  whole  plant  to  a  standstill.  The  design  of  an 
efficient  conveyor  system  should  tend  towards  complete  auto- 
maticity  in  handling,  including  automatic  loading,  conveying 
and  di.scharging.  If  men  are  neces.sary  at  any  point,  however, 
they  should  be  worked  to  their  maximum  capacity.  Spas- 
modic service,  such  as  is  found  on  a  storage  ground,  should  not 
require  men  in  large  numbers.  We  now  come  to  the  last  defect 
of  this  plant  which  may  serve  as  an  illustration  against  a  very 
common  practice  in  conveying.  Change  of  direction  is  effected 
by  passing  the  material  from  one  conveyor  to  another.  The 
transfer  cannot  be  effected  without  loss  of  height,  and  loss  of 
weight  means  loss  of  power. 
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Let  us  examine  the  loss  of  power  in  the  case  before  us.  When 
using  the  storage  the  material  is  raised  through  20  ft.  to  the 
belt  A,  and  dropped  5  ft.  on  to  the  storage  floor.  To  reach  the 
conveyor  D  it  has  to  drop  back  to  ground  level.  D  raises  it 
through  17  ft.  and  drops  it  back  to  ground  level  through  the 
crusher.  From  there  it  is  raised  60  ft.  and  dropped  15  ft.  on 
to  C  and  through  another  15  ft.  into  the  hopper.  The  height 
to  which  the  charge  must  be  raised  from  grouiul  level  is  30  ft., 
the  total  distance  through  which  it  is  actually  raised  is  97  ft. 
If  we  allow  15  ft.  at  the  hoppers,  and  17  ft.  at  the  crusher  as 
justifiable  losses,  we  get  a  necessary  height  of  62  ft.,  as  against 
the  actual  height  of  97  ft.  ;  35  ft.  are,  therefore,  wasted  on 
tills  plant.  In  other  words,  more  power  is  wasted  thai\ 
actually  used  in  raising  the  charge  to  hopper  level.  Let  us 
gather  some  idea  of  what  this  loss  nuiy  mean  annually  :  45 
tons  per  hour  is  handled  by  the  I'onveyor  1)  :  this  quantity 
raised  through  35  ft.  everv  "hour  uselessly  represents  a  loss  of 
power  of  Viw.v.  per  hour',  or  15.(XX)  h.p.  wasted  every  year. 

Resumins;  our  investigation  in  quest  of  a  conveyor  system 
which  will  iie  free  from  the  defects  discovered  in  the  criticised 
plant,  let  us  enumerate  the  rcquireu\ents  of  an  ideal  conveyor. 
(1)  The  ideal  conveying  plant  should  bo  flexible,  that  is,  reach 
any  part  of  the  industrial  area  within  its  lield  of  operation. 
(2)"  It  should  be  automatic  in  actitui,  requiring  the  minimum 
of  attendance.  (3)  It  should  have  a  high  load-factor,  that  is, 
all  running  light  or  stopping,  or  waiting  for  the  return  of  empty 
appliances  shoiUd  be  cut  down  to  a  miniiunni.  (4)  It  should 
be  capable  of  extension  of  its  radius  of  operation  and  its  capa- 
city with  a  minimum  of  alteration,  and  without  interrupting 
its  service.     (5)  It  should  be  transferable  to  parts  of  the  works 
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where  siiasiiunlic  service  may  be  required  at  a  moment's 
notice.  (6)  It  .should  be  capable  of  dealing  with  both  ver)-. 
larpe  outputs  antl  very  sniall  outputs  without  loss  of  efficiency. 
(7)  It  must  be  reliable.  (8)  In  the  event  of  a  breakdown  the 
service  must  not  be  interrupted,  the  standby  nevertheless 
being  of  such  a  nature  that  it  represents  a  small  caj)ital  outlay. 

(9)  It  must  allow  of  rigid  control  of  the  material  transported. 

(10)  It  must  be  economical  in  wear  and  tear  and  ])0wer  con- 
sumption. (11)  It  must  not  take  up  any  room  which  might  be 
used  for  otlier  ])urposes.  (12)  It  mu.st  be  of  such  design  that 
it  can  be  installed  in  old  and  crowded  indu.strial  centres 
without  much  alteration. 

This  is  indeed  a  formidable  list  of  requirements,  neverthe- 
less it  is  possible  to  meet  them  all  by  suitable  design.  There 
are  many  cases  where  such  stringent  requirements  will  not 
be  demanded.  The  above  is  a  generalisation.  If  a  plant  can 
be  made  to  cover  them  all,  then  the  special  case  may  find  an 
easy  solution.  The  design  suggests  itself  if  we  look  more 
closely  at  three  of  the  most  important  requirements  on  our 
list.  (I)  The  ])lant  must  be  flexible  like  a  flowing  stream 
which  will  ])ass  round  any  corner  with  ease.  (2)  It  must  not 
take  up  floor  si>ace  which  might  be  required  for  other  purposes, 
therefore  the  stream  must  flow  overhead.  (3)  It  must  be 
mobile  to  allow  for  increase  or  decrease  of  capacity  at  any 
point  like  a  fleet  of  motor  lorries  ;  that  is,  the  conve3nng 
appliances  must  be  inde])endcnt  of  each  other.  Being  inde- 
pendent in  action  they  must  carry  and  control  their  own 
motive  power.  Such  an  appliance  is  the  automatic  electric 
telpher.  The  overhead  rail  from  which  the  telpher  cars  hang 
limit  the  movements  of  the  car  to  some  extent,  but  it  cannot 
be  said  that  this  limitation  is  a  serious  one,  since  very  sharp 
corners  may  be  taken.  If  a  large  area  such  as  a  storage  ground 
is  to  be  brought  within  the  s])here  of  operation  of  the  teljjher. 
the  cars  may  be  defleited  from  their  track  by  moans  of  a  drag 
switch, and  run  across  a  gantry  which  spans  the  width  of  the 
storage  ground  and  travels  the  length  of  it. 

The  individual  telplier  cars  may  carry  loads  which  vary 
between  a  few  hundri'd  ]iounds  and  several  thousand  pounds. 
The  freipiency  with  which  they  follow  each  other  will  depend 
ujmn  the  out|)Ut  recjuired,  which  will  also  determine  the  total 
number  of  cars  used  on  the  line.  The  cars  are  spaced  evenly 
along  the  line,  and  the  distances  between  them  is  automatically 
regulated  by  means  of  a  block  .sy.stem  which  deprives  a  car  of 
current  should  it  approach  too  closely  to  another  one.  The 
technical  method  of  interblocking  the  cars  at  crossings,  switch 
j>oints,  hoists.  &c.,  and  preventing  collisions  on  the  level 
track  has  been  repeatedly  published,  so  I  will  not  enter  into 
this  matter  here.*  It  will  suffice  to  mention  that  the  block 
system  used  in  modern  telpher  i)lant  is  of  an  extremely  simple 
nature,  requiring  no  solenoid  switches  or  delicate  a])paratus 
which  are  likely  to  give  trouble.  The  switches  are  all  of 
simple  drum  type,  o])erated  mechanically  by  the  jiassing  of  a 
car.  One  of  the  most  important  j)oints  about  any  conveying 
plant  is  the  necessity  for  a  robust  design.  This  applies  all  the 
more  to  .such  |)lant  which  is  required  to  work  automatically 
with  a  minimum  of  su])ervision.  Moreover,  it  not  infrequently 
ha])|)ens  that  a  conveyor  is  required  to  go  through  places 
which  would  be  ini|)os.sible  for  men  on  account  of  fumes  or 
even  flame.  The  design  of  the  telpher,  therefore,  forestalls 
the  [lossibility  of  a  breakdown  owing  to  rough  usage  by 
enclo.sing  all  apparatus,  including  the  electromotors  in  dust 
and  weatherproof  steel  casings  and  making  them  of  knock- 
about dimensions.  Some  years  ago  the  writer  witnessed  an 
accident  on  a  very  extensive  telpher  plant  used  for  blast 
furnace  charging.  The  plant  was  badly  neglected  and  .'Jiglit 
mishaps  were  ignored  until  some  accident  forced  the  attention 
of  the  manager  to  the  carelessness  with  which  the  ])lant  was 
being  handled.  Thus  a  defective  switch  point  had  been 
allowed  to  become  .so  damaged  that  a  car  fell  off  the  rails  at 
that  point.  The  motor  carriage,  .skip  and  1  ton  of  iron  ore 
fell  about  1-5  ft.  into  an  empty  hopjjer.     The  man  in  charge  of 

*  "Mechanical  fharginK  of  Blast  l'urnare.s."  ".Journal  of  Iron  and 
Stwl  Institut',"'  191  I.  ••  The-  Automatic  Electric  T.lphcr,"  '•  Engineer- 
ing  and  Industrial  .Manairemcnt,"  July,  liHil,  by  N.  (J.  Kajij). 


the  hopper  appeared  to  be  quite  used  to  the  occurrence  and 
calmly  put  it  all  back  again,  when  it  ran  on  as  if  nothing  had 
happened.  Naturally,  the  repair  charges  at  this  works  were 
particularly  high  ;  how  small  they  may  be,  however,  when 
the  plant  is  jiroperlv  treated,  may  be  illustrated  by  a  furnace- 
charging  plant  in  Belgium,  where  the  manager  had  engaged  a 
fitter  whose  sole  duty  it  was  to  examine  and  repair  the  30  cars 
on  the  system.  One  man  easily  dealt  with  one  car  per  day, 
overhauling  it,  greasing  It  and  entering  it  up  in  a  special 
book. 

Having  now  arrived  by  following  up  the  needs  of  conveying 
in  general  terms  at  the  automatic  telpher  as  a  means  of  satis- 
fying these  needs,  let  us  look  at  some  of  the  advantages  of  this 
ajjpliance.  It  .stands  to  reason  that  a  system  of  handling  by 
means  of  which  conveying,  emptying  and  even  loading  the 
skips  and  weighing  them,  can  be  made  entirely  automatic, 
must  show  a  very  considerable  saving  in  labour  ;  but,  as 
mentioned  above,  not  only  men  may  be  saved,  but  often 
structural  work  as  well.  The  cars  may  be  fitted  with  winches 
which  are  operated  from  any  desired  position  on  the  ground 
or  elsewhere,  by  merely  plugging  a  portable  controller  to  a 
wall  contact.  The  extreme  mobility  of  the  telpher  cars  renders 
it  possible  to  use  them  at  any  moment  in  large  numbers  where 
they  are  most  required.  Thus,  for  instance,  it  is  possible  to 
unload  a  ship  automatically  with  a  grab  working  from  a  winch 
car  and  controlled  by  means  of  a  portable  controller.  When 
the  shiji  is  empty,  the  same  grab  may  be  run  to  any  other  part 
of  the  industrial  site,  such  as  a  storage  dump.  Thus  all  that 
is  ever  idle  on  the  whole  plant  may  be  confined  to  some  yards 
of  rail  and  structural  supports.  The  question  of  a  standby 
is  a  very  vital  one,  since  the  breakdown  of  any  important  link 
in  the  chain  of  conveying  may  dislocate  the  entire  working  of 
the  manufacturing  process.  Here  again  the  telpher  has  the 
advantage  over  other  systems  by  virtue  of  its  multiplicity. 
If  the  transport  depends  upon  the  working  of  one  big  machine, 
then  another  big  machine  is  needed  as  a  standby.  The  spare 
machine  will  be  idle  and  not;  yield  any  return  on  the  capital 
outlay.  If  the  transport  depends  upon  a  lot  of  little  machines 
of  like  pattern  running  in  parallel,  then  only  one  little  machine 
will  be  needed  in  addition  to  the  normal  working  number  as  a 
standby  ;  and  by  occasionally  running  the  standby  machine 
in  with  the  rest,  it  may  always  be  kept  in  perfect  working 
order  ready  for  an  emergency  at  a  moment's  notice. 

Closely  allied  to  the  question  of  a  standby  is  the  matter  of 
overloading.  The  Sub-Committee  of  the  American  Society 
of  Mechanical  Engineers  pointed  out  in  their  report  on  con- 
veying that  it  only  too  frequently  happens  that  with  increased 
output  in  the  works,  the  conveyor  is  gradually  overloaded  to 
such  a  point  that  the  factor  of  safety  is  endangered.  Such  an 
occurrence  is  not  possible  on  a  telpher  line,  since  each  load 
parcel  is  limited  in  weight  by  the  size  of  the  skips.  On  the 
other  hand,  overloading  is  not  necessary  as  it  is  a  very  simple 
matter  to  increase  the  output  at  any  time  by  adding  more  cars 
to  the  line.  This  can  be  clone  without  holding  up  the  existing 
traffic,  since  the  only  addition  necessary  to  the  static  equip- 
ment is  an  increase  in  the  number  of  block  switches.  A  most 
important  ])oint  in  any  conveyor  system  is  the  control  of  the 
material  transported.  No  one  who  sees  a  large  telpher  ])lant 
in  operation  for  charging  blast  furnaces,  can  fail  to  be  .im- 
pressed by  the  thoroughness  with  which  every  pound  of 
material  thrown  into  the  furnace  is  checked  and  registered 
on  a  central  weighbridge ;  and  although  every  .scrap  of 
material  which  goes  up  to  the  hoppers  passes  this  central 
bridge,  only  one  man  is  needed  to  supervise  the  weighing,  even 
at  works  where  three  or  four  furnaces  arc  discharging  200  to 
300  tons  of  iron  per  day  each. 

No  works  is  more  in  need  of  suitable  conveying  api)liances 
than  blast  furnace  works.  These  works  run  jjcrmanently  day 
and  night,  and  the  amount  of  material  handled  is  considerable. 
More  especially  of  late,  owing  to  the  introduction  of  the  eight- 
hour  day  and  the  increasecl  danger  owing  to  industrial  unrest, 
a  labour-saving  plant  is  of  utmost  importance  to  the  coal  and 
iron  indu.stry.  Of  the  more  modern  devices  for  furnace 
charging,  two  .systems  hold  the  field  as  competitors.     The  one 
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was  oiisinated  in  America  and  first  introduced  at  Dusquesne. 
near  Pittsburg,  in  1897.  The  origin  of  the  other  system  dates 
back  as  far  as  the  early  eighties,  when  Prof.  Fleeming  Jenkin 
first  coined  the  word  "  Electric  Telpher."  Like  so  many 
inventions  of  English  or  American  origin,  it  was  the  non- 
creative  but  ploddingly  industrious  mind  of  the  German  that 
develojiod  both  these  sj'stems  to  their  present  state  of  com- 
mercial po.ssibility.  The  two  systems  are  opposite  in  method. 
The  one  emulates  a  single  giant,  occasionally  dropping  an 
enormous  charge — ready  mixed — into  the  furnace.  The  other 
follows  the  practice  of  the  "  Trolls  "  of  the  Norwegian  legend, 
an  arniv  of  busy  workers  who  do  their  building  when  no  one 
is  looking.  Both  systems  are  well  known,  so  I  will  cut  the 
description  and  enumerate  in  the  light  of  the  previous  dis- 
cussion some  of  the  advantages  of  the  tel])her  over  the  drop- 
bottom  skip-charging  device  more  commonly  known  as  the 
"  Staehler  "  system. 

Beginning  with  the  discharge  of  the  railway  trucks  into  the 
bunkers,  the  Staehler  system  necessitates  a  disposition  of 
bunker  cells,  described  and  adversely  criticised  in  our  .sketch. 
Fig.  ."3.  Each  giant  transporter,  having  its  own  group  of  bunker 
cells,  the  trucks  have  to  be  shunted  and  manoeuvred  over  these 
cells  in  order  to  drop  the  proper  material  into  the  correct 
pockets,  thus  entailing  more  preliminary  handling  than  is 
the  case  when  the  same  class  of  material  can  be  dumped  in 
one  ]iart  of  the  bunker  only.  Such  pooling  of  similar  kinds 
of  matprial  offers  a  further  advantage  over  the  system  which 
necessitates  splitting  it  up  inasmuch  as  the  risk  that  a  par- 
ticular bunker  cell  may  run  dry  at  an  awkward  moment  is 
obviated. 

As  regards  the  filling  of  the  skijis  under  the  bunkers  the 
Staehler  system  is  at  a  very  great  disadvantage  since  the  filling 
operation,  which  is  also  a  checking  operation,  is  in  the  hands 
of  as  many  men  as  there  are  furnaces,  and  as  these  men  have 
jnirely  menial  duties  to  jaerform  it  does  not  pay  to  place  well 
jiaid  ofiicials  at  these  stations  to  operate  the  shoots.  No 
correction  of  the  charge  is  possible  once  the  material  is  in  the 
gigantic  bucket,  and  the  even  distribution  of  the  charge — 
such  an  important  consideration  in  furnace  charging  is  not 
only  very  difficuli  to  obtain,  even  though  the  bucket  be  revolved 
on  filling,  but  once  the  charge  is  in  the  bucket,  it  cannot  be 
checked  by  an  overseer.  To  what  extent  this  grave  defect 
may  influence  the  output  may  be  judged  from  the  fact  that 
the  managers  of  one  of  the  biggest  steel  works  in  Germany 
where  the  writer  saw  a  Staehler  plant  in  operation  just  before 
the  war,  were  led  to  oiier  the  men  in  charge  of  the  bunker 
.shoots  a  bonus  on  the  quality  of  iron  produced. 

Turning  to  the  much  discussed  question  of  the  load  factor 
the  handling  by  means  of  giants  shows  a  very  poor  figure 
compared  to  handling  by  means  of  pigmies.  Taking  a  case 
which  recently  came  to  my  notice  there  were  five  furnaces 
which  swallowed  about  100  tons  per  hour  of  charging  mixture. 
Using  7-ton  drop  bottom  skips  this  could  be  done  in  J  5  trips, 
leaving  4-minute  intervals  between  charges.  One  complete 
charging  operation  was  calculated  at  J  minute,  leaving  the 
]ilant  idle  for  31  minutes.  In  other  words,  each  giant  would 
have  ten  months  holiday  in  the  year. 

On  the  question  of  power  consumption  the  Staehler  hoists 
for  this  particular  plant  were  estimated  at  150  kw.  each.  As 
there  is  every  prospect  of  them  all  moving  together  sooner 
or  later,  the  cables  and  switchgear  must  be  designed  big  enough 
to  deal  with  7.50  kw.  peak  load,  although  only  150  kw.  would 
usually  be  needed,  and  even  this  would  come  on  the  station  as 
a  peak  load.  A  power  estimate  for  a  telpher  for  the  same 
plant  .showed  a  steady  power  curve  of  about'  96  kw.  at  the 
generating  station  and  no  peak  loads,  the  total  amount  of 
power  being  the  same  in  both  cases. 

Next  to  the  coal  and  iron  industry  the  greatest  field  for  ex 
tensive  handling  plants  may  be  said  to  be  gas  works,  on  account 
of  their  ceaseless  working  and  the  com]ilexity  of  their  handling 
problems.  One  of  the  largest  automatic  telpher  plants  in  the 
world  was  designed  for  conveying  in  a  gas  works.  This  plant 
originally  designed  by  a  German  firm  was  completed  during 
.the  war  bv  the  finn  for  whom  it  was  built-  a  big  gas  under- 


taking in  Australia.  To  fully  describe  this  remarkable  plant 
would  go  beyond  the  scope  and  the  space  allotted  to  this  paper. 
Without  imdue  transgression,  however,  the  extensive  plans, 
as  conceived  by  this  company,  may  .serve  to  indicate  what 
can  be  done  by  automatic  electric  telpherage. 

I  am  indebted  to  Mr.  Pearson,  of  the  British  Ropeway  Engi- 
neering Com])any,  who  during  the  war  purchased  the  business 
known  formerly  as  Bleicherts  Aerial  Transjjorters,  for  some 
valuable  information  regarding  the  lay-out  of  the  gas  plant 
in  question.  At  this  point  I  would  like  further  to  thank 
Mr.  Mitchell,  of  the  Mitchell  Conveyor  and  Transporter  Com- 
pany, for  his  kind  assistance  and  information  regarding 
lay-out  design  and  automatic  telepher  problems,  which  class 
of  work,  having  been  until  now  practically  a  German  monopoly, 
at  last  stands  a  chance  of  becoming  at  his  experienced  hands, 
a  British  industrial  proposition  of  the  first  order. 

As  is  usual  in  gas  works,  the  conveying  problem  resolved 
itself  into  taking  coal  or  coke  from  a  wharf  to  the  crushers, 
to  extensive  storage  grounds,  and  to  the  retort  hoppers. 

The  grounds  extend  to  about  400  yards  length  and  150 
yards  breadth.  The  total  length  of  the  aerial  track  suggested 
was  about  1,000  ft.  at  3  ft.  l'evel,7,.500  ft.  at  .32  ft.  level,  and 
1,800  ft.  at  64  ft.  level.  To  effect  the  raising  and  lowering 
of  the  telpher  skips  there  were  10  spiral  elevators  arranged 
for.  These  elevators  are  continuous  in  action,  and  pass  the 
cars  to  their  various  levels  without  stopping  their  forward 
motion,  at  the  same  time  taking  up  no  more  room  than  an 
ordinary  vertical  hoi.st.  To  cope  with  an  output  of  225  tons 
jier  hour  a  possible  distance  of  60  ft.  between  cars  was  sug- 
gested. This  means  that  some  170  cars  would  be  used  on 
this  extensive  plant.  Coal  and  coke  is  jjicked  up  from  the 
storage  ground  by  grab,  and  thrown  into  the  telpher  .skips 
which  circle  round  the  travelling  gantries  capable  of  sweeping 
the  whole  area  of  the  storage  ground.  The  speed  of 
travelling  is  the  usual  speed  for  automatic  telpher  cars^ 
about  200  ft.  per  minute,  and  the  power  consumption  per  car 
on  the  level  with  its  24  cwt.  of  coal  works  out  at  about 
0-8kw. 

Owing  to  the  war  not  all  of  the  above  scheme  could  be 
carried  out,  but  a  good  part  of  it  was  completed  in  1914.  The 
mere  fact,  however,  that  such  a  scheme  was  being  arranged 
for  after  the  closest  study  of  alternative  methods  by  expert 
consulting  engineers,  is  in  itself  a  testimony  to  the  possibilities 
of  the  telpher. 

The  automatic  tcl])her  is  not  a  new  device  or  a  new  mecha- 
nism. It  is  the  means  of  o]iening  out  an  entirely  new  system 
of  handling  and  conveying.  Perhaps  this  is  the  real  reason 
why  it  has  not  yet  been  fully  claimed  by  the  industries  of  this 
country.  At  the  time  of  writing  there  is  only  one  automatic 
telpher  plant  at  work  in  Great  Britain.  This  plant  lias  now 
been  successfully  running  for  five  years.  But  on  the  Con- 
tinent the  telpher  has  been  well  known  for  some  12  years, 
and  hundreds  of  large  plants  arc  at  work  in  Germany.  Belgium 
and  France.  The  four  years'  industrial  isolation  of  all  countries 
prevented  the  experience  of  telpher  performances  on  the 
Continent  from  spreading  to  our  own  industries.  But  now 
this  new  form  of  conveying  appliance  will  have  its  chance  over 
here.  Its  advent  need  not  be  feared  by  makers  of  conveying 
plant  at  home,  as  it  is  more  in  the  nature  of  a  supplementary 
organ  than  a  competitive  one.  It  will  not  displace  the  belt, 
scraper,  gravity  conveyor  or  the  ropeway.  These  all  have 
their  uses,  but  they  have  also  their  limitations.  It  must  be 
left  to  the  cotweying  exi)ert  to  judge  which  type  of  appliance 
is  most  suitable  for  the  special  cases  presented  to  him.  This 
brings  us  back  to  the  opening  of  the  present  discussion  which 
insisted  upon  the  im])ortance  of  designing  the  lay-out.  Let 
me  close  this  article  with  an  appeal  to  all  works  managers 
who  have  a  load  to  lift  and  a  place  to  drop  it  in.  Let  them 
think  twice  before  ruling  too  many  lines  in  the  wages  book, 
and  above  all  let  them  call  in  the  conveyor  expert  before 
fixing  the  lay-out.  Let  there  be  the  closest  possible  co-opera- 
tion between  the  managers  of  every  kind  of  works  and  the 
conveying  engineer.  Thus  may  needs  meet  jwssibilities,  and 
further  possibilities  be  created  to  satisfy  the  needs. 
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THE  conditions  appertaining  to  electricity  supply  in  the 
■'  City  of  Hypothea  "  may  be  taken  to  be  within  quite  a 
small  percentage  of  the  actual  average  of  10  large  indus- 
trial provincial  cities  in  Great  Britain,  the  financial  and  electri- 
cal records  of  which  can  be  found — with  a  little  research  and 
the  help  of  a  slide  rule — in  the  very  instructive  and  useful 
monthly  supplement  of  the  ■  Electrical  Times "  (alias 
•■Lightning").  The  figures  themselves  have  been  only 
slightly  rounded  off  to  make  them  easier  to  handle,  and  for 
this  no  extra  charge  to  the  reader  has  been  made. 

About  a  quarter  of  a  century  ago  the  Lord  Mayor,  Alder- 
men and  Councillors  of  the  City  of  Hypothea,  rather  timidly 
introduced  a  young  electric  power  station  for  the  supply  of 
energy  for  illumination  to  some  of  the  more  venturesome 
of  their  citizens.  After  a  variety  of  experiments  and  experi- 
ences, the  electricity  undertaking  prospered  and  developed 
to  such  an  extent  that  the  present  population  of  625,000 
good  and  faithful  citizens,  now  have  the  benefit  of  a  cheap 
and  efficient  power  supply  from  a  generating  and  distributing 
plant  of  50,000  kw.a  capacity,  on  which  they  have  ex- 
pended altogether  2,000,000  Poniids  Sterling. 

The  vagaries  of  the  demand  for  general  electrical  power 
supply  for  factories,  tramways  and  lighting  are  such  that  in 
the  average  industrial  city,  the  heaviest  period  of  the  load 
is  between  the  hours  of  8  a.m.  and  6  p.m.,  with  a  temporary  lull 
between  12  noon  and  2  p.m.,  a  long  period  of  reduced  activity 
setting  in  after  6  p.m.  until  about  8  a.m.  the  following  day  ; 
the  full  effect  of  this  will  be  more  readily  appreciated  from 
the  following  analysis  of  the  average  week  day  load  shown 
in  Fig.   1. 


50,000 


P/ant  Capacity. 


Noon 


6p-m-        MWt 


The  present  annual  records  of  the  electricity  undertaking  are- 
as follows  : — 

Electrical  energy  sold 125,000,000  kw,-hours 

Average  price  obtained    l-2d.perk\v.  hovir 

Annual  revenue  from  all  soiirces    £62o,00(» 

It  is  interesting  to  note  that  the  kilowatt  hours  sold  per 
head  of  population  equals  exactly  200,  and  the  average- 
revenue  obtained  is  £1  per  head  of  population  per  annum. 

It  is  jixst  possible  that  the  Committee  of  the  Electricity 
Department  are  quite  satisfied  to  float  along  comfortably 
without  making  a  profit  or  showing  a  loss  and  allowing  their 
consumers  to  reap  the  benefit  of  whatever  economies  they 


Plant  Capacity 


Fio.  1. — Plant  Capacitv   Load   Factor  36-0  per  cknt.      Maximim 
Demand  Load  Factor  470  per  cent. 

AXALYSK  OF  Load  Curve  (Fk..  1.) 

Times  of  loatl   Midn'tSa.mto    12  noon     2  ji.ni.   U  |i.iii.     Mid.'t 

8  a.m.     12  noon  to  2  p.m.    B  p.m.   midn't  inidn't 

Hours  of  load   8  4  2  4  6  24 

Plant  capacity  loaded  13-6%      74-4%      39-2%     67-r)%18-7%       .36% 
Plant  capacity  spare    86-4%     25-6%      60-8"„     32-5%    81 -S";,      64"u 


This  might  be  expressed  more  briefly  by  stating  that  for 
eight  busy  hours  (out  of  24)  about  72'0  per  cent,  of  the  plant 
is  fully  loaded  and  280  per  cent.  si)are,  but  that  for  the  re- 
maining 16  hours  of  each  working  day  only  20  per  cent,  of 
the  plant  is  fully  loaded,  the  remaining  80  per  cent,  being 
available  for  u.se,  but  unemployed  for  lack  of  suitable  load. 
The  conditions  are  naturally  worse  at  week-ends  and  holidays. 


M'dn't 


6am. 


6p.m. 


M'dn't 


Fi(!.  2. — Enercy  .\vailable  during  "Off  Peak  '  Hours. 


can  effect  in  the  production  of  electrical  energy,  by  letting 
them  have  it  at  its  commercial  cost  price.  This  might  be 
taken  to  be  ideal  municipal  enterprise.  The  present  plant 
actually  produces  for  sale  only  25  per  cent,  of  the  amount 
of  electrical  energy  which  it  is  actually  capable  of  producing, 
and,  as  an  indication  of  the  amount  of  spare  electrical  energy 
that  is  available  from  the  same  plant  during  "  off  peak  " 
hours  Fig.  2  has  been  prepared.  It  is  particularly  fortunate 
that  this  amount  of  spare  electrical  energy  is  available  at  the 
very  times  when  it  would  be  most  suitable  for  charging  electric 
vehicles,  and,  as  an  indication  of  its  value,  it  might  be  mentioned 
that  the  ''  Eddystone  Lighthouse "  in  the  centre,  alone 
indicates  that  there  are  about  21,000  kw.  of  plant  capacity 
to  spare  during  the,  daily  luncheon  interval,  the  total  area  of 
the  curve  being  approximately  30,000  kw.  hours  daily  which 
would  be  available  for  mid-day  boosting  for  those  wise  vehicle 
drivers  who  take  advantage  of  every  possible  opportunity 
to  put  nose-bags  on  their  vehicles.  AssuTuing  that  70  per 
cent,  onlv  of  this  energy  were  sold  for  vehicle  boosting,  the 
revenue  ifroin  this  .source  alone,  at  Is.  2d.  per  unit,  would 
amount  appro.x.imately  to  £30,000  per  aniuim,  and  as  most 
of  this  energy  would  be  available  from  plant  actually  running, 
the  cost  of  producing  it  would  be  just  a  trifle  over  the  actual 
cost  of  the  increment  coal  required.  Fig.  2  in  its  entirety 
represents  a  total  revenue  of  £625,000  jier  anum,  and  its 
latent  value  should  not  therefore  be  ignored. 

There  are  many  uses  to  which  "■  oft'  peak  "  electrical  energy 
available  at  the  hours  indicated  in  Fig.  2  can  be  put,  but 
undoubtedly  the  class  of  load  whi(;h  fits  nu)st  readily  into  the 
curve  is  that  required  for  the  charging  of  the  batteries  of 
electric  vehicles.     It  is  obvious  that  the  adoption  of  such  a 
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load  would  not  necessitate  any  capital  expenditure  for  genera- 
ting plant  or  mains.  It  would,  of  course,  be  necessary  to 
instal  additional  transforming  plant  and  accommodation 
for  some  of  the  electric  vehicles  at  the  municipal  charging 
stations,  but  as  practically  all  big  clients  would  provide  them- 
selves with  these  facilities,  the  total  additional  capital  ejyjen- 
diture  necessary  would  be  comparatively  trifling  as  compared 
with  the  capital  already  expended. 

Pig.  3  shows  the  effect  on  the  Electric  Supply  undertaking, 
and  particularly  the  Power  Station  Plant,  of  adding  the 
problematic,  but  highly  possible  load  of  Fig.  2  to  the  existing 
load  on  Fig.  1.  The  combined  loads  shown  in  Fig.  3  represent 
an  ideal  condition  which  would  entail  no  serious  addition  to 
the  existing  overhead  charges,  the  cost  of  production  being 
confined  practically  to  coal,  wages  and  depreciation  of 
plant,  with  a  slight  additional  charge  for  distribution,  trans- 
formation and  vehicle  attendants'  wages.  At  first  sight  it 
would  appear  to  be  a  gloomy  proposition  for  the  City  of 
Hypothea,  but  the  majority  of  power  station  engineers  would 
be  willing  to  give  their  most  precious  possessions  to  have  a 
load  curve  similar  to  that  illustrated,  and  one  can  readily 
imagine  the  satisfaction  with  which  the  resident  engineers 
would  contemplate  a  probable'  25  per  cent,  reduction  on 
works  cost  per  kilowatt  hour  generated.  Prom  the  point 
of  view  of  padding  the  load  curve,  the  electric  vehicle  load 
Would  be  ideal,  as  it  is  under  the  most  perfect  control  of  the 
power  station  and  sub-station  staffs.  The  city  mains  and 
distributors,  which  are  normally  sufficient  to  carry  the  peak 
load,  would  also  be  of  ample  capacity  to  carry  the  night  load, 
and  this  could  be  regulated  and  arranged  to  fit  into  the  valleys 
of  the  load  curve  on  Fig.  1  like  a  well-made  glove  on  a  lady's 
hand. 

To  show  the  probable  effect  that  this  contemplated  addi- 
tional load  would  have  upon  the  finances  of  the  electrical 
undertaking  Table  I  has  been  prepared,  but  its  accuracy 
is  not  vouched  for  !  These  are  extraordinary  figures  indeed, 
and  might  appear  to  represent  a  Utopian  idea,  but  the  fact 
remains  that,  in  a  busy  industrial  centre  like  the  City  of 
Hypothea  such  a  scheme  would  be  perfectly  practicable 
if  all  the  horses  and  motor  lorries  used  on  city  delivery  work 
alone  were  replaced  by  their  more  efficient  and  economical 
rival  for  this  class  of  work — the  "  Electric  Vehicle."  Tak- 
ing the  running  cost  of  electricity  per  electric  vehicle  to 
average  24s.  per  week  for  all  sizes  from  i-ton  capiacity  to 
5-tons  capacity,  the  revenue  obtained  by  the  Electricity 
Department  would  be  £62  10s.  per  vehicle  per  annum,  so 
that  the  total  additional  revenue  obtained  (£625,000)  would 
represent  the  use  of  10,000  electric  vehicles,  and,  large  as 
this  number  may  appear,  it  is  quite  conceivable  that  they 
could  readily  be  absorbed  in  an  industrial  city  of  this  magni- 
tude. The  effect  of  such  a  metamorphosis,  from  the  point 
of  vievT  of  the  Municipality,  the  vehicle  owners  and  the  general 
public  would  be  colossal.  The  Electric  Supply  Department, 
with  a  25  per  cent,  increase  in  capital,  would  double  the 
output  of  their  plant,  double  their  revenue  and  boost  up  their 


Table    l.~Eslimatcd    Fiiianciiil    Effect    of    Doi'Miitcj    PkiiU    Ciipacili/ 
Load  Factor. 


Column. 


"A" 
Present. 


"B" 
FutuR-. 


Jjoad  on  power  station    Fig.  1.  Fig.  2. 

Capital  expended  £2,000,000  £500,000 

Electrical    energy    sold    per  j 

annum,  kw.-hour '£125.000,000   £125,000,000 

Annual  revenue    ,        £625,000  £625,000 

Ratio  of  revenue  to  capital '       31-25%  125"o 


Fig.  3. 
£2,500,000 

£2.50,000,000 
£1,250,000 

50"o 


Probable  Effect  on  Operating  Cosln 


Running  charges  (say) 

£400,000 

£200,000 

£25,C00 

£300,000 

£60,000 

£265,000 

£700,000 

Standing  charges  (say)    

Net  profits  (.sav)  

£260,000 
£200,000 

Tot,-,l    

£625,000 

£625,000 

£1,250,000 

net  profits  to  a  degree  that  would  paralyse  accountancy. 
They  would  be  attaching  to  their  mains  a  tvpe  of  load  whicli 
could  readily  and  without  disadvantage  be  shaken  off  at  their 
own  discretion  in  times  of  stress,  but  which,  on  the  other  hand, 
by  reason  of  its  obliging  and  steady  naturr  and  reversibility, 
be  of  extraordinary  benefit  to  the  Electric  Supply  Department, 
inasmuch  as  it  would  act  as  a  flywheel  on  their  system  in  the 
event  of  their  ever  desiring  temporarily  to  utilise  an  available 
discharge  capacity  from  the  electric  vehicle  batteries  alone  of 
10,000  to  20,000  kw.  (for  which  no  charge  would  be  made  bj 
the  electric  vehicle  owners  !). 

From  the  points  of  view  of  the  Salvage  Department  and  the 
Public  Works  Department  of  the  city,  it  would  soon  be  ob- 
served that,  owing  to  the  aKsence  of  horses,  there  would  be 
less  disintegration  of  the  road  surfaces,  less  dust,  less  damage 
to  roads,  a  total  absence  of  odours,  and  less  general  nuisance 
in  the  streets.  It  might  reasonably  be  estimated  that  this 
would  very  appreciably  reduce  the  duties  and  operating  costs 
of  these  important  departments.  To  the  general  public,  the 
greater  silence  of  the  city,  the  greater  amount  of  room — due 
to  the  smaller  vehicles  and  faster  moving  traffic — the  absence 
of  fumes  and  unpleasant  odours,  the  reduced  obstruction,  and 
the  imjsroved  general  cleanliness,  would  be  a  boon  and  a 
blessing.  Por  the  vehicle  owners  there  is  also  a  further 
small  consideration  which  would  interest  them  enormously. 
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Experience  has  shown  that  where  "  electrics  ""  have  been 
introduced  to  take  the  place  of  horses  on  city  delivery  work- 
they  have  (taking  capital  cost  and  every  conceivable  oper, 
ating  expense  into  consideration)  done  the  same  ton-mileage 
on  city  delivery  work  at  50  per  cent,  less  cost.     "'  Q.E.D." 

The  electric  vehicle  is  not  put  forward  as  a  competitor  of  the 
petrol  vehicle  or  the  "  steamer "  in  their  own  legitimate 
spheres  of  operation.  Its  principal  function  is  to  do  city 
delivery  work  which  is  now  mainly  done  by  horses  ;  but  where 
it  has  to  compete  with  petrol  vehicles  and  "  steamers  "  on  this 
particular  class  of  work,  there  is  a  marked  advantage  in  the 
reduction  of  operating  costs  in  favour  of  the  ""  electric."' 
Numerous  instances  can  be  quoted  where  one  2-ton  electric 
vehicle  has  saved  the  owners  £400  per  annum  net.  but,  if  we 
restrain  our  enthusiasm,  and  take  only  half  this  amount  to 
represent  the  general  average  saved  by  the  proper  use  of  each 
electric  vehicle,  their  proud  and  fortunate  owners  will  unitedly 
save  themselves  the  not  insignificant  sum  of  £2,000,I-KK)  st<?rliug 
per  annum. 

These  are  facts  which  ought  to  interest  all  important,  real, 
live  vehicle  owners  who  have  big  local  transport  problems  to 
consider,  and  electric  vehicle  manufacturers  (and  their  agents) 
all  over  the  country,  are  only  too  happy  and  willing  to  demon- 
strate to  interested  citizens  of  tlie  City  of  Hypothea  how  this 
apparentlv  Utopian  idea  might  eventually  become  an  accom- 
plished fa'ct. 
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The  Handling   of 
Materials. 

This  week's  Electrician  comprises  our  tliird  Materials 
Handling  Number.  The  first  of  this  series  was  issued  ou 
December  14,  1917,  when  the  war  was  in  progress,  and  the 
second  on  January  10,  1919,  when  the  dislocation  of  trade 
caused  bv  the  armistice  was  still  prejudicially  aflecting  our 
industries.  We  are  now,  it  is  to  be  hoped,  settling  down 
into  our  peace-time  stride,  but  it  is  very  necessary  we 
should  not  relax  our  efforts  in  any  wa}-. 

The  handling  of  materials  by  any  but  the  most  elementary 
form  of  machine  has  then  been  forced  upon  us  in  modern 
times  by  two  factors  ;  the  necessity  for  increasing  pro- 
duction and  the  need  for  eliminating  the  human  element. 
To  go  back  to  the  days  of  ancient  Egypt,  the  engineers 
who  were  responsible  for  the  monuments,  which  still  stand 
to-dav  as  proofs  of  their  skill,  had  at  their  disposal  an 
almost  unlimited  supply  of  labour,  and  though,  as  far  as 
we  can  ascertain,  certain  simple  machinery  was  used  it  was 
more  a  convenience  than  a  necessity.  And  so  it  remained 
until  the  age  of  machinery  dawned  at  the  end  of  the 
ISth  century,  when  the  invention  of  the  steam  engine 
opened  up  a  field  which  has  ever  since  gone  on  expanding. 
The  labour  problem  was  then  not,  however,  so  insistent  as 
it  is  now,  and  for  that  reason,  thoirgh  the  new  method^  led 
to  an  enormous  expansion  in  many  directions,  the  handling 
of  materials  by  means  of  machinery  was  little  employed 
for  some  time,  as  it  was  cheaper  to  use  men  than  machines. 
Indeed,  as  Dr.  Bryson  Cunningham  points  out  in  the 
article  which  we  publish  to-day,  although  cranes  were  used 
100  years  ago  in  the  London  docks  they  were  still  driven 
by  man  power  through  an  antiquated  treadmill  arrange- 
ment, and  it  was  not  until  1840  that  the  late  Lord  Arm- 
strong showed  how  hydraulic  power  could  be  applied  to 
the  shipment  and  unshipment  of  goods.  Since  then  we 
have  gone  ahead  ;  the  hydraulic  crane  has  become  anti- 
quated, the  .steam  crane  has  followed  it,  and  their  place 
has  been  taken  by  the  more  flexible,  efficient  and  easily 
controlled  electrical  apparatus. 

And  this  is  where  the  labour  problem  comes  in.  The 
tendency  nowadays,  indeed,  it  is  rathei-  more  than  a 
tendency,  is  to  employ  labour-saving  devices  to  the  greatest 
possible  extent.  For  if  we  are  to  be  able  to  place  goods  on 
the  market  at  the  lf)west  price,  and  that  means  to  manu- 
facture them  cheaply  in  as  large  quantities  as  pf)ssible,  we 
miLst  no  longer  employ  time-wa.sting  devices,  of  which 
the  ordinary  human  being  is  about  the  worst  when  it  comes 
to  materials  handling.  This  means,  however,  a  certain 
capitalisation  of  resources  and  the  work  mu.st  be  done 
carefully.  The  problem,  therefore,  is  not  only  to  get  rid 
of  the  human  element,  but  to  put  in  its  place  something 
which  will  do  the  work  as  efficiently  a  possible.  This  ideal 
cannot  be  realised  simply  by  replacing  the  man  with  a 
machine.  The  whole  problem  must,  indeed,  be  reconsidered 
afresh,  as  it   is  quite  as  easy  to  use  the   machine  in  an 


inefficient  manner  as  it  is  to  employ  a  human   liciug  in 
the  same  way. 

Not  the  least  important  of  our  national  problems  at  tiie 
present  time  is  to  increase  our  output  of  coal.  This  can  be 
efficiently  done  bv  means  of  electrically-driven  machinery 
wh(^e  emplopnent  in  mines  offers  special  advantages. 
An  account  of  conveyors  which  are  being  used  for  this 
purpose  is  given  by  Mr.  H.  C.  Jenkins,  who,  besides  dealing 
with  the  ingenuity  which  has  been  exercised  in  the  design 
of  this  apparatus,  shows  that  here,  again,  labour  difficulties 
have  to  be  taken  into  consideration.  The  coal  problem  is 
also  dealt  with  directly  by  Mr.  G.  Bell,  and  incidentally 
by  Mr.  N.  G.  Kapp  and  Mr.  G.  F.  Zimmer,  who  in  their 
articles  go  into  the  vital  questions  of  the  design  and  employ- 
ment of  labour-saving  and  time-gaining  appliances.  They 
all  show  what  can  be  done  by  modern  methods — given  the 
chance  to  employ  them.  Li  this  respect,  Mr.  Zimmer's 
article  will  be  found  most  useful,  as  he  is  able  to  give  a 
series  of  interesting  figures  and  charts  which  will  enable  a 
solution  of  any  material  handling  problem  to  be  easily 
obtained  by  the  use  of  the  mo.st  suitable  ecjuipment. 

Various  types  of  equipment  such  as  cranes,  hoists, 
telphers,  conveyors,  &c..  have  indeed  their  special  sphere  of 
usefulness,  and  the  employment  of  one  should  not  exclude 
the  others.  For  the  way  a  particular  material  is  to 
be  handled  depends  on  a  very  large  number  of  factors  and 
cannot  be  given  any  general  solution.  This  point  is  well 
brought  out  in  a  consideration  of  another  portion  of  the 
problem  of  materials  handling,  which  is  excellently  dealt 
with  in  a  Paper  by  Mr.  A.  J.  Conradi,  recently  read  before 
the  Institution  of  Mechanical  Engineers,  an  account  of 
which  will  be  found  on  another  page  of  this  issue.  Thii 
is  materials  handling  by  road.  The  recent  railway  strike 
showed  that  road  transport  can  be  a  valuable  auxiliary 
to  the  older  methods  of  conveying  goods  from  one  part  of 
the  country  to  another.  In  using  this  solution  of  difficulties 
which  at  present  exist,  one  factor  which  has  to  be  considered 
is  the  question  of  the  road  surface,  but  another  more 
interesting  one  from  our  point  of  view  is  what  type  of 
vehicle  should  be  employed  for  the  transport  of  the  goods. 
As  electrical  engineers  we  naturally  incline  to  the  use  of 
the  electric  vehicle,  and  we  are  glad  to  learn  that  the 
employment  of  this  class  of  vehicle  is  rapidly  developing. 
At  the  same  time  a  note  of  warning  must  be  sounded,  as 
Mr.  Conradi  shows,  against  an  attempt  to  use  this  type 
of  vehicle  for  all  classes  of  road  haulage.  For  when  it 
comes  to  a  consideration  of  mechanical  tractioir  on  roads 
it  cannot  be  said  that  the  steam,  petiol  or  electric  vehicle 
can  be  used  to  the  total  exclusion  of  any  one  of  the  others. 
Each  has  its  proper  field  where  it  can  operate  best,  and  in 
so  wide  a  field  as  that  of  road  traction  there  is  plenty  of 
development  possible  without  poaching  on  anyone  else's 
preserves.  At  the  same  time  the  "  electric  "  must  be 
pushed  for  all  it  is  worth  where  it  can  be  used  not  only 
for  its  own  sake  and  because  of  the  excellent  effect  its 
extended  use  has  on  the  load  curve  of  a  central  station. 
What  this  effect  is  is  shown  by  Mr.  J.  P.  Kemp. 

This  argument  of  a  limited  field  of  use.  however,  hiirdly 
applies  when  it  comes  to  the  consideration  of  such  mateiials 
handling  apparatus  as  cranes,  winches  and  conveyors.  In 
the  driving  of  this  machinery  the  electric  motor  is  pre- 
eminent and  it  is  hardly  necessary  in  the  columns  of 
the  EIlectrician  to  expatiate  on  why  this  is  so.  It  is, 
however,  a  point  which  has  to  be  insisted  upon  by  electrical 
engineers  in  discussing  the  question  with  directors  and  users 
of  plant  who  have  no  electrical  knowledge.  In  this  part  of 
their  work  we  hope  they  will  find  this  particular  issue 
most  useful. 
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Wire    Ropes. 

By    A.    C.    >'. 

THE  popular  idea  that  a  wire  rope  consists  of  a  number  of 
steel  wires,  twisted  up  to  keep  them  together,  has  of  late 
years  undergone  considerable  changes,  especially  as 
engineers  have  found  how  highly  important  wire  ropes  have 
become  as  a  factor  in  engineering  problems.  In  the  building 
of  bridges,  and  transporters,  for  cranes,  and  all  lifting  machinery, 
for  ro])eways  and  overhead  transmissions. for  the  efficient  mining 
of  all  minerals,  and  for  oil  well  drilling,  wire  ropes  are  indis- 
])en.sable.  with  the  result  that  much  attention  has  been  given 
to  their  efficient  production,  and  to  the  suitability  of  materials 
and  construction  used  therein. 

Rope  wire  is  drawn  by  specialists  in  that  commodity  from 
the  highest  grade  of  "  crucible  steel  "  rods,  which  is  now 
really  made  in  bulk  by  a  Siemens-^Iartin'openJhearth  process. 


similar  to,  but  much  more  reliable  than  the  old  crucible  method. 
Modern  steelworks  practice  ensures  the  orrect  ca:bon  con- 
stituent necessary  to  the  heat  treatment,  whilst  the  injurious 
foreign  constituents,  phosphorous  and  sulphur,  represent 
negligible  amounts.  Where  ropes  of  special  reliability  are 
required,  the  material  is  drawn  from  "  acid  "  or  "  special 
acid "  material,  which  gives  special  immunity  from  basic 
slag  inclusions  and  decarbonised  patches.  The  heat  treat- 
ment, known  as  the  "  Patenting "'  process,  raises  the  tensile 
stress  of  the  wire  enormously,  the  amount  being  regulated 
by  the  carbon  constituent  and  by  the  process  given  to  the 
material.  The  tensile  strain  is  limited  by  the  ductility  and 
reliability  necessary  to  rope  wire,  which  decreases  as  high 
tensile  stresses  are  approached.  The  useful  range  of  ultimate 
stresses  varies  from  SO  to  1 20  tons  jier  square  inch. 

In  round  stranded  ropes  the  usual  basis  of  the  strand  is 
seven  wires,  laid  six  wires  round  one  wire,  and  over  the  strand 
are  laid  further  coverings  of  wires  according  to  the  flexibility 
jnd  sizejof  the  rope  being  made       In  order  to  obtain  the 


'Wire 


maximum  breaking  strength  from  the  rope,  the  pitch  of  the 
wires,  or  "  lay  "  as  it  is  called,  must  be  carefully  arranged, 
and  in  the  case  of  a  compound  strand,  the  pitch  of  the  various 
layers  is  so  arranged  that  the  load  is  equally  distributed  at 
all  stresses.  That  is  considering  single  wires  A  and  B  in 
different  layers  of  a  compound  strand  (see  Fig.  1).  Each 
wire  is  a  helical  spring,  the  pitch  of  which  must  be 
arranged  so  that  the  extensions  on  either  As  or  B"s  layer 
is  the  same  for  equal  loads  on  the  individual  wires.  Of 
course,  theVxtension  of  the  helicoid  is  very  small  in  practice, 
as  change  of  radius  of  curvature  is  rendered  impossible  by  the 
fact  that  the  luyers  of  wires  are  solidly  laid  up,  Eopes  may 
either  be  made  "ordinary"  lay,  with  strands  spun  in  one 
direction  and  rope  laid  up  in  opposite  direction,  or  they  may 
be  made  "  Lang's  "  lay  in  which  strand  and  rope  are  spun 
are  laid  up  in  the  same  direction.  This  latter  type  calls  for 
very  careful  arrangement  of  the  lays,  owing  to  the  tendency 
of  both  strand  and  rope  to  untwist  in  the  same  direction 


under  the  action  of  a  tensile  load,  a  condition  which  is  neutra- 
lised in  ordinary  laid  ropes.  Lang's  lay  is  adopted  where 
heavy  frictional  wear  on  the  ropes  make  it  necessary  to  take 
advantage  of  the  much  greater  length  of  each  wire  exposed 
to  wear  than  ordinary  lay  affords. 

Much  attention  has  been  given  of  late  years  to  non-rotating 
ropes,  which  are  indispensable  for  certain  conditions  and 
u.ses.  These  are  made  in  flattened  strand  and  locked  coil 
constructions  illustrations  of  which  appear  herewith.  Ad- 
ditional advantages  of  these  constructions  are  that  they 
are  practically  .stretchless,  and  an  important  requirement 
of  endless  ropes  for  haulage  and  driving ;  also  that  they 
possess  a  niuch  greater  surface  upon  which  to  distribute 
frictional  wear,  giving  longer  life  than  round  stranded  ropes. 

The  first  consideration  in  the  selection  of  a  wire  rope  is 
undoubtedly  the  size  and  the  material  thus  obtaining  the 
requisite  t.-nsile  strength,  but  an  equally  important  questioa 

/Strand 


is  that  of  the  flexibility  of  the  rope.  In  order  to  get  the 
maximum  service  from  a  rope,  the  outer  wires  should  be  made 
as  large  as  possible,  to  resist  crushing  wear  and  crushing  action. 
The  rope,  however,  must  be  flexible  enough  to  pass  round 
drum  or  pulleys  without  unduly  high  bending  and  torsional 
stresses,  and  without  "  locking  "  the  strands,  which  causes 
the  wires  to  act  as  ""  struts  "  on  the  inner  or  pulley  face  side. 
If  we  consider  an  individual  wire  in  a  wire  rope,  we  notice 
that  it  has  been  laid  up  in  the  form  of  a  helical  spring,  the 
form  of  the  helicoid  being  compounded  of  the  lay  of  the  strands 
in  the  rope,  and  the  lay  of  the  wires  in  the  strand.  Reference- 
to  Fig.  2  will  make  this  clear. 


Now  let  us  suppose  that  our  rope  is  bent  round  a  pulley 
(.fre  Fig.  3),  we  notice  the  following  actions:— (1)  Bending 
stress  on  the  individual  wires  :  ( 2 )  torsional  stress  due  to  the 
bending  of  the  helice ;  (3)  a  direct  tensile  stress  due  to  the 
load  on  the  rope;  (4)  a  torsional  stress  due  to  the  lengthening 
of  the  helice  when  rope  is  under  direct  tensile  load.  In  ordinary 
laid  roj)es,  where  the  helices  are  in  oji]iosite  directions,  the 
torque  of  the  wires  counteracts  that  of  the  strands,  with  the 
result  that  its  flexibility  is  reduced  somewhat.  In  Lang's 
lay.  however,  where  wire  and  strands  are  laid  upon  the  same 
direction,  the  torsional  action  is  not  impeded,  and  full  flexi- 
bility is  obtained,  ^^'hen  a  rope  is  run  on  the  correct  drum 
and  pulley,  the  torsion  due  to  the  helical  formation  in   the 
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strand  at  the  j.uUey  face  end.  and  at  the  outer  trown.  tends 
to  equalise,  the  individual  wires  giving  the  necessary  flexi- 
bility to  allow  this.  When  pulley  is  much  too  small  the 
friction  between  tlie  strands  locks  tliem  and  prevents  them 
from  accommodating  themselves,  causing  the  wires  next 
the  pulley  face  to  act  as  struts,  with  destructive  results. 

From  the  foregoing  considerations  we  may  observe  that 
the  internal  actions  which  take  jilace  between  the  units  in 
a  rope  are  as  follows  (-re  Fig.  4.  which  represents  Lang's 
sav  rope  on  a  pulley).  In  this  case  the  wires  A,  B.  C,  D  t«nd 
to  rotate  in  the  same  direction,  the  centre  wire  E  to  a  much 
less  extent.  Wir  s  in  different  strands,  muc  as  F  and  G. 
also  rotate  in  the  same  direction.  The  elongating  efl'ect  of 
the  load  is  similar  to  1  and  2.  whilst  the  tensile  effect  is  to  draw 
all  the  wires  towards  the  centre  of  the  strand,  as  at  H.     The 


bending  of  the  wires  and  strands  causes  longitudinal  dis- 
placement relatively  to  one  another.  If  we  add  to  the  above 
the  crushing  action  of  the  pulley  faces,  vibration,  etc.,  we 
will  realise  that  a  wire  rope  needs  c.ireful  lubrication  in  order 
to  ensure  a  satisfactory  life.  In  order  to  increase  the  flexi- 
bility of  a  rope  we  increase  the  number  of  wires  in  the  strand, 
thereby  decreasing  their  size.  Then,  since  the  torsion  re- 
quired to  twist  a  solid  wire  varies  as  the  fourth  power  of  it.s 
diameter,  and  bending  varies  as  the  cube  of  its  diameter,  the 
flexibility  is  correspo  :dingly  increased. 

From  the  foregoing  it  will  b?  evident  that  problems  re- 
garding wire  ropes  are  best  referred  to  the  manufacturer, 
who  knows  exactly  the  material,  construction,  and  type  of 
rope  required  to  work  successfully  and  economicallr  any 
given    conditions. 


The  Present  Position  of  Mechanical  Road  Traction.' 


Hv   C.    G.    GONRADI. 


TR.^XSPORT  of  allkiuds  hasbeMraeof  suclioverwhebniugimpor- 
t  incc  to  all  members  of  the  community,  both  individually  and 
.^•^  collectively  aa  afte.^ting  the  welfare  of  the  Rmpire,  that  no 
•ipology  neei  be  made  for  bringing  the  <iueUion  of  mechanical  road 
traction  under  general  re^neiv  at  the  present  time.  The  actual  applica- 
tion of  the  power  to  the  trains  orvehicle^  on  railways  and  roads  is  per- 
formed more  or  less  in  an  efficient  manner,  and  further  progress  is 
continually  being  made,  if  op.ly  slowly  :  but  the  methods  employed 
for  handling  and  carrying  the  goods  are  in  most  cases  exceedingly 
crude,  very  few  attempts  having  b?en  made  to  employ  the  apparatus 
already  available  or  to  evolve  new  methods  and  machines  for  the  sav- 
ing of  time  and  labour.  Where  full  loads  can  be  obtaine<l  the  road 
vehicle,  wgrking  direct  from  door  to  door,  with  the  consequent  elimi- 
nation of  handling,  is  bound  to  score  heavily  over  the  railways  on 


It  is  obvious  that  the  animal  traction  has  a  very  limited  field 
and, on  asooant  of  the  low  speiKland  small  mileage  passible  perday, 
it  m'lst  be  conlined  to  short  hauls  ;  although,  on  the  other  hand, 
its  lo,v  first  cost  makes  it  diBicul;  of  replacement  by  mechanical 
haulage  for  certain  classes  of  frequent-stop  delivery  work.  When 
all  e.'cp3;i3e3  have  been  duly  charged  against  animal  traction,  or, 
as  we  know  it,  horso  traction,  it  has  been  found  that  in  pranti  ally 
all  spheres  of  opsration  it  is  more  expensive  and  less  efficient  than 
mitor  traction.  The  displacemciiit  of  horses,  however,  by  raot^irs 
should  not  be  undertaken  too  lightly,  nor  without  a  full  investigation 
of  each  case,  and  the  proper  appreciation  of  the  necessity  for  the 
operation  of  motor  transport  on  scieatitic  lines  so  as  to  ensure 
economic  success.  Much  of  the  traffic  congestion  in  our  large 
towns  is  due  to  the  slow-moving  horse,  and  the  only  practical  means 
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the  shorter  hauU,  and  under  certain  circumstances  even  on  long 
hauLs.  One  of  the  great  rlifficullies  in  he  way  of  the  economical 
operation  of  this  traffic  is  the  obtaining  of  full  loads  in  both  directions, 
and  the  constitution  of  freight  exchanges  becomes  a  necessity. 
There  are  two  elementH  which  constitute  the  8y.stem  of  road  traction, 
namely,  the  roads  and  the  vehicles  which  operate  \\\yan  them.  The 
former  do  not  enter  directly  into  the  provinct;  of  the  mechanical 
engineer,  but  it  may  be  noted  that  the  condition  of  the  road  surfaces 
affects  very  largely  the  economical  operation  of  the  vehicles,  and 
therefore  becomes  a  highly  important  factor  in  the  national  economy. 

*  Abstract  of  a    I'jijkt  read   bjforc   the   Institutiuii   of     .Mechanical 
Engineers. 


of  speeding-up  the  bulk  is  to  eliminate  the  horse  altogether  from 
the  most  congested  areas.  One  fre<|uently  liears  it  state<l  that 
motors  cannot  compete  with  horses  on  short  hauls,  but  this  is  not 
the  fault  of  the  motor  .so  much  as  the  mctliod  of  application.  The 
motor-truck  is  a  time-saver  ;  it  will  carry  the  same  or  a  greater  load 
much  more  quickly  than  horses,  but  il  is  only  a  lime-saver  when 
moving.  Hmidreds  of  motor-vehicles  are  not  moving  for  as  great 
a  proportion  of  their  time  in  commission  as  they  should,  and  ar<- 
therefore  not  so  economical  as  they  might  be.*  The  diagrams 
shown  in  Figs.  1  and  2  have  been  taken  from  a  report  on  road  tran.- 


*  L.  Brockinan,  •  Cielf  Pn>|K-lli-d   El.-ctric  Wliicles."     Tran 
tion  of  Engineers  and  Shipbuilders  in  .Scotland,  January,  1917. 


December  12,  1919. 


THE  ELECTRICIAN. 


683 


prtrt  issued  sonic  time  ago  by  the  Massachusetts  Institute  of  Tccli- 
iiology,  and  are  baaed  on  100,000  individual  observations  and 
owners'  records  during  a  period  of  four  years.  The  widt  of  the 
cross-hatched  areas  or  electric  and  petrol  motors  shows  the  effect 
upon  total  expense  of  variations  in  the  charges  for  electricity  from 
two  to  four  cents  per  unit  (Id.  to  2d.  =  100  per  cent,  variation) 
and  in  the  cost  of  petrol  from  12  to  20  cents  per  gallon  (6d.  to  lOd.  = 
70  per  cent,  variation).  Actual  money  results  must  now  be  modilied, 
but  the  author's  experience  goes  to  show  that  the  relative  positions 
of  tlic  curves  have  not  materially  altered  except  by  way  of  improving 
the  position  of  "  The  Electric."  It  will  be  observed  from  these 
curves  that  the  horse  is  shown  to  have  a  slight  advantage  over  even 
the  electric  vehicle  on  the  heavier  work  within  a  radius  of  2  miles, 
liiit  better  methods  of  operation  can  reverse  this  position  in  the 
niaJDril}-  of  cases.  Time  lost  in  loading  and  unloading  is  responsible 
in  almost  all  cases  for  motor  inefficiency  and  for  the  fact  that  in 
some  instances  the  cost  unit  delivered  is  greater  than  with  horses. 
Great  waste  takes  place  annually  because  users  have  not  installed 
modern  time-saving  devices  in  connection  with  their  motor  service, 
and  it  should  be  recognised  that  motor-traction  cannot  be  made  a 
commercial  success  if  it  is  still  to  be  operated  on  horse-pace  methods. 
In  too  many  cases  the  same  methods  of  loading  and  unloading  as 
obtained  with  horse-haulage  are  continued  when  a  change  to  motor- 
haulige  is  made,  no  cognisance  being  taken  of  the  fact  that  the  high 
standing  charges  of  the  motor  are  still  going  on  whilst  it  stands  idle, 
and  that  it  only  makes  money  if  saving  time  and  therefore  if  movuig. 
The  comparatively  high  capital  cost  of  all  mechanically  or  electrically 
propelled  vehicles,  and  the  shortened  working  day,  necessitates  the 
fullest  use  being  made  of  them,  and  advantage  should  be  taken  of 
all  accessory  apparatus  which  will  cut  down  the  time  lost  in  loading 
or  unloading  or  enable  the  vehicle  to  carry  a  greater  load. 

A  normal  day's  work  of  10  hours  for  a  vehicle  used  in  town  delivery 
work  may  be  analysed  as  follows  :  Running  3  hours,  meal  I,  loading 
3i,  unloading  2  J  hours,  from  which  it  is  seen  that  by  saving  even  only 
one  hour  out  of  the  two  latter  items  the  running  time  (which  is 
the  true-money-earning  portion)  can  be  increased  by  30  per  cent. 
Fig.  3  shows  the  effect  on  cost  per  mile  of  increasing  the  miles  run 
per  day  or  the  average  m.  p.h.  taken  on  the  total  time  in  commission, 
The  engineer  is  still,  however,  helpless  in  the  face  of  existing  hap- 
hazard methods  of  operation  where  "  waiting  turn "  at  docks, 
warehouses,  etc.,  is  still  in  vogue,  with  consequent  idleness  and 
waste  of  time. 
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Since  the  average  vehicle  loses  more  time  at  the  loading  point 
than  at  any  other  part  of  its  route,  devices  which  assist  rapid  loading 
are  perhaps  most  numerous  as  a  means  of  improving  that  .'•tate  of 
things.  Removaole  bodies  or  variations  of  the  demountable  principle 
are  probably  the  most  effective  of  such  devices,  and  isolated  cases 
have  been  in  use  for  a  considerable  number  of  years.  In  an  extensive 
system  using  such  an  arrangement  of  body,  a  cheap  slow-speed 
electric  vehicle  Which  might  be  designated  the  (onveyor,  and  used 
to  lift,  convey,  and  deposit  the  bodies  as  dealt  with,  could  in  the 
cas?  of  railway  transport  supply  the  link  between  the  wagon  and 
the  road  vehicle  without  any  upheaval  of  existing  methods  or  the 
provision  of  expensive  machinery  and  buildings.  Full-loads  between 
stations  would  be  dealt  with  on  the  same  bodies,  but  by  employing 
overhead  cranes  for  the  transfer  from  rail  to  conveyor  or  road 
vehicle,  K  further  modilic  tion,  and  one  used  where  no  means  exi.st 
for  supporting  the  bodies,  consists  of  providing  special  legs  with 


hinged  feet  wliich  are  turned  up  out  of  the  way  to  give  road  clearance 
when  travelling.  Fig  4  shows  such  a  body  as  fitted  to  a  2-ton 
electric  vehicle  by  the  Edison  Accumulator  Company.  The 
lifting  gear  is  driven  by  a  separate  small  electric  motor  which  is 
arranged  with  an  automatic  oit-off  to  pn^vent  overrunning.  To 
provide  for  easy  entrance  of  the  chassis  under  the  body,  the  front 
legs  of  tlie  latter  are  made  to  pull  out  to  give  additional  clearance 
(position  1,  Fig.  4)  and  when  pushed  to  the  normal  position  present 
no  obstruction  in  traffic.  The  provision  of  lifti-  g  gear  of  this 
description  allows  the  driver  to  discharge  a  loaded  body  and  take 
on  another  in  a  very  few  minutes  unaided  and  with  no  special  exer- 
tion. 

Several  methods  employing  bodies  which  can  be  rolled  oft  are  in 
use,  such  as  the  Stamper  loading  truck,*  and  known  at  he  D.C.C. 
system,  the  inventors  being  Messrs.  Dalziel,  Crocker  and  the  author. 
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Fig.  4. — De.mouxtable  Body  wrrn  Legs. 


Tlie  main  miderlying  ideal  n  this  case  is  the  provision  of  a  loose  frame 
(tarrying  the  body,  which  can  be  twisted  in  any  dii-ection  or  tra- 
versed across  so  as  to  bring  its  rails  into  true  alignment  with  those 
of  the  other  vehicle,  the  two  vehicles  having  previously  been  only 
approxunately  and  quickly  placed  in  alignment.  The  rollers  in 
this  system  are  fitted  to  the  bodies,  which  rmi  on  raUs  carried  by 
the  vehicles,  whilst  disused  horse-lorries  are  generally  made  use  of 
as  the  tender-vehicles.  Short  telescopic  rails  conneet  the  two 
vehicles  and  the  rails  on  the  tenders  arc  formed  into  loose  frames 
carried  on  rollers  and  controlled  by  levers  and  chains  from  either 
side.  In  this  case  after  the  vehicles  have  been  roughly  positioned 
and  the  connecting  rails  dropjied  into  their  sockets,  one  or  both 
ends  of  the  frame  carrying  tlie  rails  on  the  tender  are  drawn  across 
until  the  rails  are  in  alignment  with  those  on  the  motor-veliide. 
It  will  bo  readily  seen  that  an  operation  such  as  this  is  necessarily 
much  quicker  and  easier  than  trying  to  meet  the  same  end  by 
see-sawing  the  motor  back  and  forwai-d.  A  feature  of  the  D.C.C. 
system  is  that  the  body  can  be  taken  off  or  put  on  to  the  tender- 
lorry  at  either  end  whichever  hajipens  to  be  handiest  at  the  moment. 
With  any  of  these  foregoing  arrangements,  bodies  can  be  exchange*! 
in  a  few  minutes,  and  an  added  advantage  from  the  loader's  point  of 
\'iew  is  that  the  loading  can  be  carried  out  at  his  convenience  and 
to  the  best  advantage.  In  some  cases  it  is  desirable  that  bodies 
which  have  been  dealt  with  should  be  removed  from  the  loatling 
deck  to  make  room  for  others,  and,  when  tender-lorries  are  in  use, 
this  can  be  readily  aicomjilished  by  a  horse  or  cheap  form  of 
tractor.  The  warehouses  and  yards  of  private  traders,  however, 
may  not  allow  of  the  use  of  tender-vehicles,  in  which  case  the 
frames  for  alignment  may  be  placed  on  the  decks  so  that  the  bodies 
may  form  part  of  the  floor  space.  By  such  an  arrangement  one 
of  the  objections  to  the  (Jattie  system,  namely,  the  difficulty  of 
handling  the  containers  at  the  average  trader's  premises,  can  be 
readily  overcome. 

*  See  Engineering,  March  30,  1917. 
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What  amount  in  eft'ect  to  removable  bodies  are  the  traileis. 
semi-trailers  and  road  trains,  whilst  they  have  the  advf)ntago  under 
favourable  ciK-unistances  of  enabling  a  greater  load  to  be  hauled 
by  the  :  arae  power  unit.  Quite  extraoixlinarv  claims  have  been 
made  fo.-  the  performance  of  trailers,  espeeially  in  .\merica,  and 
no  doubt  or  bulk  loads,  and  on  easy  routes,  they  have  their  place, 
but  the  wholesale  adoption  of  trailers  behind  ordinary-  vehicles 
carrying  loads  cannot  be  ju.stilied.  as  a  trailer  takes  power  to  haul  it, 
rc<luces  the  s{x?ed  of  working,  accelerates  depreciation  of  the  mecha- 
nism, and  increases  type  wear.  In  ■  his  conniH-tion  the  law  regulating 
the  construction  and  use  of  trailers  has  dene  much  to  limit  their 
adoption,  the  main  jxiints  to  which  exception  may  be  taken  being 
that  the  sjieed  of  a  motor-vehicle  hauling  a  trailer  must  not  exceed 
five  miles  per  hour,  ai-.d  that  it  must  not  haul  more  than  one  at  a 
time.  There  is  no  reason  whatever  why  trailers  should  not  be 
operatt  d  safely  up  to  10  miles  per  hour,  and  this  would  at  one  sweep 
double  the  nominal  cajwcity  of  the  combination  for  doing  work, 
and  by  fitting  them  univeri-ally  with  rubber  tyre  no  more  damage 
would  be  done  to  the  roads.  For  bulk  loads,  trailers  or  road  trains 
drawn  by  suitable  tractors  form  a  very  economical  combination,  but 
their  use  in  congested  areas  should  be  cor.Hned  to  night  work.  The 
tractors  for  such  work  must  be  specially  designed,  as  they  require 
to  be  very  robust  to  withstand  the  sudden  and  violent  strains  to 
which  they  are  subjected  in  starting  and  braking  the  trail  ng  load, 
wlilst  in  tractors  of  the  internal  combustion  type,  as  '  he  pOAver  unit 
is  run  more  nearly  at  full  load  for  considerable  periods  than  is  the 
case  in  ordinary-  vehicles,  particular  attention  should  be  paid  to  the 
cooling  surfaces,  and  it  is  also  usual  in  thi-  type  to  provide  more  than 
the  usual  number  of  gear  changes.  A  comf  arison  between  the  full 
raUer  and  the  semi-trailer  is  interesting  as  showing  the  work  for 


on  the  tractor  with  the  cup  on  the  trailer.  In  the  four-wheel 
refuse  wagon  drawn  by  a  Lloyd  electric  tractor,  the  rear 
wheels  are  lifted  off  the  ground  by  means  of  a  screw- 
gear.  Such  a  combination  gives  a  three-axle  machine  with 
good  manoeuvring  (jualities,  but  necessitates  a  front  wheel  drive 
and  steer,  which  is  obtained  by  fixing  an  electric  motor  directly 
to  each  front  wheel  which  is  driven  by  internal  gear.  This  is  the 
Mossay  system  used  in  the  construction  of  the  smaller-sized  "Orwell' 
vehicles  built  by  Messrs.  Ransomes,  Sims  &  Jcft'eries.  It  has  not 
been  found  advisable  to  use  four-wheeled  trailers  \\  ith  petrol  vehicles 
for  the  reasons  already  given,  but  numbers  of  two-wheeled  trailers 
have  been  employed  for  special  military  purposes  sucli  as  for  the 
conveyance  of  aeroplanes,  etc.  It  is  very  questionable,  however, 
whether  the  conditions  in  this  country  are  ever  severe  enough  to 
warrant  the  extra  expense  in  first  cost  and  maintenance  occasioned 
by  the  adoption  of  this  design  of  vehicle,  although  it  has  much  to 
recommend  it  in  the  case  of  heavy  tractors.  Vehicles  cons' rueted 
on  the  caterpillar  or  track-laying  system  are  not  likely  to  come 
into  use  for  general  purposes,  and  they  will  no  doubt  be 
restricted  to  work  on  bad  roads  and  rough  land  or  for  military 
purposes. 

Unloading,  as  a  rule,  presents  less  difficulty  than  that  of  loading, 
and  in  the  case  of  rough  material  such  as  sand,  road  metal,  etc.,  the 
now  familiar  tipping  body  is  the  most  commonly  used.  Electric 
tipping  lorries  are  extremely  useful  for  refusal  disposal,  coal  transjxjrt 
and  such  work,  the  tipping  gear  being  either  hand-  or  power-operated 
by  a  small  separate  electric  motor.  In  the  Or«  ell,  the  tipping  gear  is 
arranged  with  two  screws  of  different  pitch,  and  in  such  a  manner 
that  during  operation,  the  body  is  carried  to  the  rear  at  the  same 
time  as  it  i  5  being  tipped,  whilst  in  the  G.  V. -Constable,  the  body 
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which  each  type  is  most  suitable.  The  full  trailer  is  a  separate 
vehicle  on  four  wheels,  and  can  be  more  readily  left  for  loading 
and  unloading  whilst  the  tractor  is  away  on  other  work,  but  the 
combination  has  the  disadvantage  of  being  very  deficient  in  manoeu- 
vring properties,  espe.  ially  in  backing.  This  has  been  got  over  in 
certain  trailers  by  the  provision  of  individual  steering-gear  and, 
when  desired,  forecarriages  at  each  end  which  can  be  locked 
at  will.  , 

With  the  semi-trailer  the  tractor  partly  cairries  and  partly  hauls 
the  load,  the  front  end  of  a  two-wheeled  vehicle  being  carried  on  a 
platform  directly  over  the  rear  or  driving  wheels.  About  -JO  per 
cent,  of  the  load  is  usually  taken  in  this  manner,  the  remaining  60 
per  cent,  being  carried  on  iron-tyred  wheels.  A  load  of  10  tons  can 
be  easily  dealt  with  by  this  combination  without  the  truck  having 
to  be  made  excessively  heavy,  as  it  otherwise  would  be  if  designed 
to  carrj'  the  total  load,  if  that  were  feasible  under  axle-weight 
restrictions.  Additional  load  on  a  semi-trailer  provides  additional 
adhesi  e  weight,  but  never  more  than  40  percent,  of  the  total.  The 
three-axle  arrangement  thus  obtained  is  allowed  to  run  up  tol2  m.p.h. 
it  is  more  compact  than  the  four-axle  with  two  independent  vehicles, 
and  much  easier  to  manceuvre,  being  somewhat  on  a  par  in  this 
respect  with  a  horse  and  lorry,  although  the  side-stepping  action 
of  the  horse  can  never  be  wholly  equalled.  By  propping  uj)  the 
front  end,  the  trailer  may  be  left  for  loading  or  unloading,  but  this 
operation  takes  more  time  than  the  uncoupling  of  a  four-wheel 
trailer,  with  which,  however,  there  is  always  the  danger  of  a  man 
being  crushed.  For  this  rea.son  some  form  of  automatic  coupling 
is  advisable,  which  should  then  be  arrangefl  for  release  by  the  driver 
without  his  having  to  leave  his  seat.  In  an  el:  ctrie  tractor  and 
semi-trailer  refuse  wagon  as  made  by  the  General  Vehicle  Company 
the  connection  is  made  by  a  rocking  fifth  wheel  and  cone  bearing  • 


is  moved  out  by  a  single  screw  until  a  balance  is  obtained  and  then 
tipped,  the  power  required  being  thereby  reduced.  A  special 
feature  is  the  method  of  mounting  the  door  so  that  it  remains  in 
position  whilst  the  body  falls  away  from  it  and  leaves  a  very  free 
opening.  The  advantages  of  the  "  electric  "  for  municipal  and  all 
town  collection  and  delivery  work  are  being  rapidly  recognised, 
and  a  great  increase  in  this  type  is  to  be  looked  for  in  the  near 
future.  An  electric  vehicle  which  has  been  specially  designed  by 
the  author  for  such  house-to-house  visitation  work  is  shown  in  Fig.  6. 
In  this  ca.se  the  entrance  is  at  the  front,  the  driver's  cab  being 
dropped  between  the  side  members  of  the  chassis  to  such  an  extent 
that  only  one  step  up  is  required  to  enable  the  driver  to  mount, 
considerable  lime  and  energy  being  thereby  saved.  A  special 
"inching"  or  "leading"  control  is  also  provided  when  desired 
for  use  in  refuse  collection,  whereby  the  vehicle  vnn  be  steered  and 
driven  slowly  from  ground  level,  thus  obviating  the  necessity  for  the 
driver's  mounting  into  the  driving  seat  for  a  movement  of  probably 
only  a  few  yards  between  stops.  This  gear  is  "  I'oolproof  "  and  can 
instantly  be  put  out  of  action  to  allow  of  ordinary  driving  being 
resumed.  It  has  been  shown  for  clearness  at  the  front  of  the 
vehicle,  but  might  be  equally  well  used  at  the  sides.  Fig.  5 
shows  the  possibilities  of  using  specially  designed  unloading 
machinery.  * 

Heavy  go  ds  which  cannot  be  dealt  with  by  tipping  bodies  may 
be  lifted  off  by  self-contained  cranes,  either  hand  or  power-operated. 
An  ingenious  piece  of  apparatus,  which  may  be;  considered  as  a 
direct  product  of  the  war,  is  the  Wilkins  trui^k  emptier.  This  is 
an  adaptation  of  the  roller-blind  shutter  which,  as  an  unloading 
device,  has  the  advantage  that  any  fra<:tion  of  the  load  can  be 
readily  dumped  as  desired,  whilst  it  can  also  be  used  to  facilitate 
loading. 
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In  the  loading  of  all  heavy  goods,  bariOHS  of  some  description 
are  necessary,  and  for  the  actual  picking  up  and  moving  of  packages 
it  is  difficult  to  Knd  a  more  efficient  machine  than  the  so-called  miller's 
two-wheeled  hand-barrow,  the  toe  of  which  can  be  so  conveniently 
inserted  under  a  package  and  used  as  a  lever  to  lift  and  carry  the 
same.  The  capacity  of  such  a  barrow,  however,  is  strictly  limited, 
and  if  any  considerable  distance  has  to  be  covered  it  is  advisable 
to  adopt  power  haulage.  Considerable  numbers  of  hand-operated 
trucks  with  lifting  tops  and  of  capacities  up  to  locwt.  are  now  in 
use.  These  are  sometimes  known  as  jack-trucks,  being,  as  the 
name  implies,  a  combination  of  lifting  jack  and  truck,  and  are  made 
in  various  forms  to  suit  individual  requirements.  Where  long  runs 
obtain,  electric  baggage  trucks  carrying  loads  up  to  2  tons,  or  acting 
as  tractors  for  trains  of  small  trailers,  are  useful  in  expediting  the 
loading  and  unloading  of  the  road  vehicles,  whilst  for  special  cases 
they  can  be  provided  with  power-operated  lifting  platforms  and 
loading  trays  or  small  cranes  for  heavy  loads.  A  lifting  platform 
truck  operating  on  war  material  is  reported  to  have  dealt  with 
1.51)  tons  of  material  in  one  day,  whilst  trucks  working  on  long  runs 
with  trailers  regularly  deal  with  200  tons  and  upwards  per  week. 
Where  there  is  a  steady  stream  of  standard  pieces  to  be  transported, 
it  pays  to  have  the  trailers  specially  designed  to  suit  the  work, 
saving  in  time  being  thereby  efleoted  in  packing,  arranging  and 
se:niring  the  articles. 

The  steam  vehicle  for  commercial  work  is  a  most  reliable  and 
useful  machine,  but  is  handicapped  against  universal  adoption  by 
the  boiler,  which  does  not  appear  capable  of  further  improvement 
in  the  necessary  direction.  What  is  popularly  known  as  the  petrol 
ve'ii  le  has  a  characteristic  governed  by  that  of  the  internal-com- 
bus  i  n  engine  on  which  it  depends  for  its  power  of  locomotion. 
This  motor  is  essentially  a  one-speed  machine  with  comparatively 
little  flexibility,  and  has  therefore  to  be  combined  with  some  form 
of  starting  and  speed-varying  gear.  The  necessity  for  gear  changing 
has  been  reduced  to  some  extent  by  the  fitting  of  excessively  large 
engines,  but  only  at  the  expense  of  fuel  consumption,  car  tax  (in 
the  case  of  passenger  cars),  etc.  The  petrol  vehicle  is  best  suited 
therefore,  for  work  involvmg  few  stops  and  high  speed,  where  start- 
ing and  gear  changing,  with  the  attendant  racldng  stresses,  will  be 
a  minimum.  The  electric  vehicle,  on  the  other  hand,  having  no 
change-speed  gear,  low  maximum  speed,  high  acceleration,  no 
reciprocating  parts,  easy  control  in  traffic,  and  limited  radius  of 
action  is  best  fitted  for  short-distance  frequent -stop  serv'ice  through 
congested  areas,  although  it  is  also  very  suitable  and  has  been  usefl 
as  a  tractor  for  heavy  haulages. 

It  will  therefore  be  observed  from  a  consideration  of  the  charac- 
teristic's of  the  various  types  of  machines  that  there  should  be  Ittle 
comj^etition  between  them,  each  having  a  fairly  well-defined  sphere 
of  usefulness.  The  competition  is  rather  between  horse  and  motor, 
and  even  then  only  for  short-distance  work,  where  in  some  cases 
the  former  still  has  some  advantages.  Fig.  7  shows  the  relative 
positions  of  these  three  main  classes  of  vehicles  when  their  running 
costs,  based  on  their  nominal  capacities,  are  comjiared,  and  it  will 
be  noticed  that  the  "  petrol "  after  the  3-ton  jwint  is  reached  has 
to  give  place  to  the  "  steamer,"  whilst  the  latter  also  approaches 
very  closely  to  the  "  electric  "  after  5  tons  is  reached.  Beyond 
capacities  of  5-6  tons  it  is  probable  that  the  electric  would  be  built 
as  a  tractor  with  trailer  or  semitrailer.  The  deductions  to  be 
drawn  from  this  chart  agree  very  well  with  the  conclusions  obtained 
from  the  consideration  of  the  characteristics  of  the  type  of  machine, 
and  the  approximate  field  of  usefulness  when  the  conditions  are 
favourable  to  the  type  is  shown  by  the  solid  line.  The  vei-y  wide 
range  of  "  The  Electric  "  should  be  noted,  and  if  the  "  Petrol- 
Electric  "  be  admitted  to  this  class  all  work  excepting  where  speed 
is  <i  ^sine  qua  lion  comes  within  its  scope. 

It  is  only  in  Britain,  and  perhaps  more  especially  in  England, 
that  the  steam  vehicle  has  been  used  to  any  con.siderable  extent, 
ample  supplies  of  suitable  fuel  no  doubt  contributing  largely  to 
this  result.  The  boilers,  as  previously  indicated,  are  chiefly  of  the 
lire-tub?  variety,  whilst  the  locomotive  type  predominates.  Steam 
tractors  and  traction  engines  have  been  improved  chiefly  in  the 
direction  of  increased  economy  by  the  introduction  of  com]X)unding, 
etc.,  whilst  many  of  them  are  now  fitted  with  rubber  tyres.  The 
heavier  type  of  steam  tractors,  known  by  tlie  generic  name  of 
"  traction  engines,"  are  fitted  with  engines  and  boilers  capable  of 
developing  on  the  larger  sizes  50-60  h.p.  and  of  dealing  with  loads 
up  to  25  tons,  whilst  their  weight  in  working  order  may  be  anything 
up  to  16  tons. 

One  of  the  most  powerful  petrol-engine  tra  tors  is  the 
Foster  105  b.h.p.  tractor  capable  of  hauling  30-35  tons  at 
a  speed  of  5  m.p.h.  The  engine  has  a  goveined  speed  of 
1,000  r.p.m.  and  transmits  its  power  through  worm-gear  to  a  diffe- 
rentially-geared cross-shaft  which  carries  a  ])inion  on  each  end, 
gearing  in  to  toothed  rings  on  the  road  wheels.     The  rear  road 


wheels  are  8  ft.  diameter  and  2  ft.  wide.  The  petrol  vehicle  as  a 
whole  is  well  known  and  has  not  altered  greatly  in  design  within 
recent  years,  although  it  has  been  improved  considerably  in  detail 
design  and  by  the  use  of  alloy  steel  in  construction  ;  both  of  these 
have  made  for  greater  reliability,  freedom  from  breakdown  and 
reduction  in  weight.  The  greatest  strides  in  the  u.se  of  the  internal- 
combustion  engine  for  transport  and  haulage  work  have  been  made 
in  tractor  design  for  military  and  agricultural  work,  much  of  which 
was  the  outcome  of  necessities  occasioned  by  the  late  war.  Purely 
agricultural  tractors  cannot  bulk  largely  in  road  transport,  owing 
to  damage  which  would  be  caused  to  the  roads  by  wheels  made 
suitable  for  work  on  the  land,  and  the  logical  conclusion  is  that  the 
tractors  designed  for  work  on  the  land  should  be  restricted  to  such 
work,  and  that  the  haulage  of  the  produce  on  the  roads  be  carried 
out  by  road  vehicles  of  the  ordinary  type,  or  where  badly  made 
yards  or  field  entrances  have  to  be  negotiated  frequently,  by  four- 
wheel  drive  machines. 

Electric  battery  vehicles,  although  rapidly  increasing  in  number 
in  this  country,  are  not  a  very  familiar  sight  in  the  streets,  and, 
except  to  those  specially  interested  in  them,  may  be  looked  upon 
as  a  new  aspirant  in  the  field  cf  mechanical  road  traction.  It  may 
be  pointed  out,  however,  that  heavy  electric  vehicles  have  been  in 
u.se  in  America  for  about  18  years,  many  of  the  original  vehicles 
being  still  on  the  road,  whilst  in  England  and  on  the  Continent 
numbers  have  been  in  use  for  many  years.  In  greater  Xew  York 
it  is  understood  that  about  43  percent,  of  the  total  number  of  vehicles 
used  for  commercial  purposes  are  electric.  After  the  failure  of 
various  attempts  at  batteryjtraction,  between  1885  and  1898,  it  was 
practically  abandoned  in  this  country,  but  in  America,  France,  and 
Germany  it  was  continued,  with  the  result  that,  especially  in  the 
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former,  it  was  soon  on  a  fairly  satisfactory  basis.  Great  credit  is 
due  to  American  cnguuers.  who  slowly  but  surely  overcame  the 
mechanical  and  electrical  disabilities  of  the  lead  battery  and  brought 
the  alkaline  cell  up  to  the  point  of  being  a  commercial  success.  The 
chassis  of  some  of  the  early  nuichines  which  are  still  running  are 
rejwrted  as  showing  no  deterioration  whatever,  which  is  no  doubt 
due  to  the  low  maximum  speed  and  absence  of  vibration  in  the 
driving  mechanism.  The  advantage  of  '"  Tne  Electric  "  might  be 
briefly  stated  thus: — Cost  of  energy  is  low,  and  until  the  ett'eet  of 
war  conditions  was  felt  had  been  steadily  decreasing,  no  power  is 
consumed  whilst  at  rest,  can  be  easily  controlled  by  unskilled  labour, 
horse  drivers  being  taught  to  drive  etliciently  in  a  few  days  or  even 
hours,  the  overall  len{.t'i  is  short,  they  have  a  high  figure  of  relia- 
bility due  to  simple  construction  and  the  absence  of  rotating  ports, 
and  consequently  low  repair  costs,  they  are  clean,  sanitary  and  free 
from  fire  r.'ks.  The  most  common,  in  fact  practically  the  only, 
criticism  levelled  at  the  electrii;  vehicle  is  its  low  speed,  but  what  is 
required  for  town  \\ork,  where  this  type  has  its  lieUI,  is  the  main- 
tenance of  a  reasor.ably  high  average  speed.  This  is  obtained  by 
electric  vehicles  because  of  tlieir  easy  control  and  l.igli  acceleration, 
and  numerous  observations  go  to  show  that  when  c-omiwrcd  with 
petrol  vehicles  on  the  question  of  speed,  the  latter,  with  probably 
75  per  cent,  greater  maximum  speed,  has  no  lime  saved  to  its  credit 
at  the  end  of  the  day.  The  "  Central  Station  "  of  America  published 
some  time  ago  the  loUowing  results  of  a  series  of  tests  between  a 
petrol  and  an  electric  lorry  geared  respectively  for  a  maximum 
speed  of  12  and  18  miles  per  hour.    The  course  was  triangular  and 
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1               Average  Speeds. 

(a)  Leg  1  level 

1         Electric 
10-76 

Petrol 
9-41 
8-85 
7-2 

"•08 

ll-l-> 

Average  .... 

0-6r> 

8-48 

(6)  Leg  1  level 

11-4 

1008 
7-83 
10-56 

•2  up 

6-9 

ll-S 

Average    .... 
G^eral 

I         1003 

1           9-84 

9-48 
8-98 

the  roads  good.  Duration  of  stops  in  the  case  of  (a)  2  minutes. 
(6)  1  minute,  number  of  stops  24,  distance  between  stops  042  mile. 
This  shows  the  average  speed  of  the  electric  lorry  to  be  approxi- 
mately 10  per  cent,  higher,  although  geared  and  powered  for  a  30 
jiCT  cent,  lower  speed.  The  reliability  of  the  electric  vehicle  is 
becoming  proverbial,  and  if  need  be  it  would  be  quite  feasible  to  run 
an  electric  vehicle  for  365  days  in  the  year.  Brockman,  in  a  .Paper 
given  at  Glasgow,  gave  the  relative  ratios  of  working  days  to  days 
in  commission  as  electric  95  ])er  cent.,  petrol  90  per  cent.,  steam 
8.5  per  cent.,  whilst  the  author  would  be  inclined  to  place  the  electric 
at  2  per  cent,  better  than  this.  Little  difficulty  is  experienced  in 
obtaining  adequate  supplies  of  electricity,  and  tlie  position  in  regard 
to  this  i  improving  daily  Electric  power  is  exceedingly  flexible 
in  its  application  and  will  readily  admit  of  vehicles  being  designed 
for  special  purposes  in  a  way  which  will  allow  of  the  maximum  possible 
duty  being  obtained  from  them. 

The  ■■  Fram,"  which  was  a  French  machine,  is  an  instance  of  the 
possibilities  of  designing  electric  chassis  for  special  purposes,  and 
these  machines  were  used  in  large  numbers  for  refuse  collection  by 
the  Municipality  of  Parife.  The  power  unit  is  complete  in  the  form 
of  a  detachable  forecarriage  with  battery  and  motors  coupled  direct 
to  each  wheel.  A  feature  of  the  Fram  control  is  that  steering 
is  assisted  by  accelerating  the  outside  motor  above  the  speed  of  the 
other  by  means  of  an  automatic  attachment  to  the  steering  wheel. 
This  throws  27  oeUs  out  of  the  complete  44  on  to  the  motor,  which 
requires  to  run  the  faster,  as  against  17  on  the  other.  The  front 
wheels  revolve  on  a  fixed  axle,  and  in  steering,  the  whole  forecarriage 
turns  as  in  a  horse  vehicle,  an  extremely  large  lock  being  obtamed. 
Regenerative  braking  is  used,  and  in  descending  stifi  gradients 
currents  up  to  80  amperes  are  returned  to  the  batterj'. 

Wheel  drives,  where  the  motors  are  built  into  the  wheels,  have 
been  used  to  a  considerable  extent,  and  these  allow  of  two  or  all 
four  wheels  being  driven  and  also  a  certain  amoimt  of  additional 
latitude  in  the  design  of  sjx'cial  purjwsc  chassis.  In  this  class 
beside  the  Fram  and  the  Mossay  we  may  note  the  Cedes,  in 
which  a  slow  speed  gearless  motor  is  built  into  the  wheel ;  the 
C.T.  internal  gear  drive,  the  motor  and  pinion  being  concentric 
with  the  gear  ring  and  engaging  through  a  cluster  of  idler  inter- 
mediate wheels,  and  the  Couple  Gear  in  which  a  high  speed  motor 
is  carried  in  a  horizontal  position  within  the  wheel  itself  and  having 
a  bevel  pinion  on  each  end  of  t!ie  shaft  gearing  with  two  level  rings 
on  which  the  road  wheels  are  mounted.  The  motor  is  set  at  a  slight 
angle  to  the  plane  of  the  wheel  so  that  the  pinions  engage  with  their 
respective  halves  of  the  racks  whilst  being  free  of  the  other  half. 
A  reduction  of  25-1  is  used  and  an  efficiency  of  97  J  percent,  is  vouched 
for  by  the  American  Bureau  of  Standards. 

Witli  regard  to  the  driving  gear  in  general,  final  chain  drives 
are  efficient  when  new,  but  tend  to  soon  become  noisy  owing  to 
the  multiplicity  of  small  joints  which  are  exposed  to  dust,  dirt 
and  the  action  of  the  elements,  and  which  it  is  very  difficult  to 
keep  lubricated.  Bevel  gear  drives,  double  reduction  and  worm 
gears  as  usually  designed  all  mean  a  heavier  rear  axle  than  the 
chain  drive,  and  owing  again  to  this  increase  in  weight  the  gears 
themselves  require  to  be  made  heavier  to  stand  the  severer  shocks 
entailed  and  to  which  they  are  subjected.  Bevel  gears  necessitate 
exceedingly  fine  adjustment, 'and  therefore  skilled  attention,  and  for 
these  reasons  are  not  desirable  comjOTnents  of  a  road  vehicle.  Its 
use  on  the  heavier  vehicles  has  already  been  much  reduced  whilst 
it  is  being  slowly  eliminated  from  the  lighter  ones.  AV'orm  gear 
has  been  much  improved  during  recent  years,  but  its  overall  effi- 
ciency under  varj-ing  road  and  load  conditions  is  a  vers'  questionable 
quantity,  and  its  use,  especially  with  electrically  driven  vehicles, 
is  not  at  all  desirable.  Wherever  possible  spur  gear,  and  preferably 
internal  gear,  should  be  made  use  of  for  the  heavier  classes  of  vehicle. 
To  enable  vehicles  to  cope  with  distances  which  are  beyond  the 
capacity  of  battery  vehicles  and  yet  to  retain  the  advantages  of 
electric    transmission,    several    petrol-electric    systems    have    been 


successfully  develope<l  and  used  with  advantage  for  omnibus  service, 
especially  where  heavy  routes  have  to  be  covered.  In  the  Tilling. 
)Stevens  s^'stem,  illustrated,  the  gear-box  of  a  petrol  motor  is  re- 
placed by  an  electric  generator  coupled  to  the  engine  which  supplies 
current  to  a  motor  driving  a  live  axle  of  usual  type.  Durtnall 
in  his  .Paragon  transmission  employs  a  petrol-driven  A.C.  generator 
with  what  he  terms  a  clutch  motor,  the  case  of  which  revolves 
fixedly  ^vith  the  engine  and  generator.  Control  is  obtained  by 
altering  the  connections  of  the  clutch  motor  field  so  as  to  drive  its 
rotor  at  50  per  cent,  below,  at  engine  speed  or  at  50  per  cent,  above 
engine  speed  as  desired,  the  rotor  being  coupled  direct  to  a  standard 
type  rear  axle.  On  the  second  speed  a  magnetic  clutch  drives  the 
rotor  mechanically,  and  the  clutch  motor  electrical  losses  are  then 
cut  out. 

The  Thomas  transmissions  is  a  further  variation  of  the  petrol- 
electric  drive  where  the  lower  speeds  are  dealt  with  electrically, 
but  on  full  speed  the  electric  motor  is  cut  out  and  its  losses  elimi- 
nated by  a  direct  mechanical  drive.  Hydraulic  transmission  with 
oil  as  the  working  fluid  has  been  tried  to  a  limited  extent,  and  the 
variable-stroke  pump  driven  by  the  engine  gives  an  easy  speed 
control  with  an  infinite  number  of  steps. 

An  unique  system  of  electric  traction  is  in  use  in  Bradford 
^^•hich,  although  apparently  having  only  a  limited  scope  at 
present,  may  contain  germs  capable  of  great  future  develop- 
ment. A  chassis  is  equipped  with  two  500-volt  20  h.p.  motors  with 
series  parallel  control  and  switch  gear  to  allow  of  its  running  on 
railless  routes  with  positive  and  negative  wires,  on'  tramway  routes 
with  earthing  shoe  on  rail,  or  off  the  main  routes  by  means  of  the 
battery.  The  connections  are  so  arranged  that  the  battery  can 
be  jjlaced  in  series  with  fthe  motors  for  charging  whilst  running 
on  the  trolley  routes.  The  battery  consists  of  the  124  Edison 
B4  cells,  which  have  a  capacity  sufficient  to  run  the  vehicle  for 
10  miles  on  average  roads.  The  vehicle  was  put  into  service  in 
May,  1916,  and  has  operated  since  then  chiefly  on  the  collection 
and  delivery  of  tramway  stores,  although  for  the  past  six  months 
it  has  also  been  used  on  a  parcel  service  between  Bradford  and 
Leeds. 

Mention  is  made  in  the  report  previously  referred  to,  that  it 
would  be  advisable  to  provide  facilities  for  carrying  out  tests  on 
the  roads,  and  the  author  would  draw  attention  to  the  ease  and 
accuracy  with  which  tests  can  be  made  on  electrical  apparatus. 
Even  figures  taken  in  the  course  of  ordinary  daily  running,  which 
can  only  be  approximately  correct,  give  very  useful  information,  and 
information  with  an  accuracy  which  cannot  hope  to  be  approached 
with  steam  or  petrol  vehicles.  Fig.  8,  for  instance,  shows  the 
consumption  of  electricity  throughout  twelve  months  for  three 
vehicles  of  different  capacities  and  working  on  different  routes. 
It  will  be  noticed  that  they  all  exhibit  the  same  general  contour, 
and  bring  out  the  fact  that  for  that  particular  jxsriod  there  were 
three  jjeaks  of  bad  weather  and  road  surfaces,  whilst  in  the  case 
of  L.JI.  9,940  the  high  peak  in  January  was  found  to  be  the  result 
of  running  the  vehicle  with  a  broken  spring.  Defects  such  as  this 
are  quickly  detected  if  such  records  are  properly  inspected  and  the 
information  obtained  made  use  of  intelligently.  Another  instance, 
showing  the  case  with  which  defects  are  noticed  on  electric  vehicles, 
occurred  when  two  identical  vehicles  were  run  out  on  trial,  sup- 
posedly after  being  properly  tuned  up,  when  it  was  found  that 
one  gradually  drew  away  from  the  other  and  showed  a  speed  of 
1  h  miles  per  hour  faster.  Investigation  showed  that  tlic  front 
wheels  were  out  of  alignment,  and  after  these  were  adjusted  the 
two  vehicles  made  the  return  journey  together,  only  a  few  yards 
separating  them  the  whole  way. 

The  following  is  also  a  case  in  jwint,  and,  as  the  results  are  some- 
what interesting,  the  author  takes  the  liberty  of  quoting  them 
here.  A  short  time  ago  cars  without  differential  were  built  in 
America,  whilst  similar  construction  is  contemplated  in  this  country, 
and  as  the  desirability  of  eliminating  the  differential  was  obvious 
as  allowing  of  simpler  and  cheaper  design,  the  author  was  prompted 
to  run  a  series  of  tests  with  a  view  to  putting  a  value  on  this  item 
of  the  vehicle  mechanism.  A  15-cwt.  van  built  by  the  Electro- 
mobile  Ltd.,  was  available,  and  the  series  of  tests  given  in  the  * 
table  below  were  run  over  the  same  course,  by  the  same  driver, 
and  under  the  same  weather  conditions.  The  vehicle  was  designed 
for  a  speed  of  15  miles  per  hour  and  weighed,  complete  with  battery, 
."iO  cwt.  The  electrical  equipment  consisted  of  a  60-cell  A4  Edison 
battery  supplying  current  to  a  double  commutator  motor  and  with 
a  modified  series  parallel  system  of  control.  The  chassis  was  arranged 
with  an  all-gear  drive,  the  motor  driving  the  live  a.\le  through 
double  reduction  double  helical  gear,  whilst  a  bevel  dilt'crcnf  ial  of 
normal  type  was  fitted.     The  diftercntial  was  securely  locked  when 
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required,  by  the  insertion  of  brass  blocks  between  the  pinions  and 
meshing  with  the  same,  no  movement  being  then  possible.  The 
•current  consumed  was  measured  by  a  Sangamo  ampere-hour  meter, 
and  showed  current  as- charged  to  the  battery,  not  battery  output, 
as  is  more  generally  the  case.  It  will  be  observed  from  the  tabulated 
results  tliat  both  light  and  loaded  the  consumption  of  current  is 
greater  when  the  diiiereutial  is  out  of  action,  the  percentage  difference 
increasing  with  increase  of  load.  This  is  to  be  expected,  as  with 
increased  lead  the  tyres  will  grip  the  road  better  and  more  power 
be  required  to  cause  one  wheel  to  slip  when  travelling  on  a  curve. 
As  the  machine  runs  entirely  on  ball-bearings,  the  whole  of  the 
■additional  power  is  apparently  absorbed  by  e.Ktra  wear  on  the  tyres, 
the  face  of  the  tyres,  even  after  only  a  small  mileage  had  been  run, 
presenting  a  totally  different  appearance  from  that  of  a  type  running 
under  ordinary  conditions. 
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The  question  of  passenger  transport  has  not  been  specifically 
treated,  but  from  what  has  already  been  said  it  will  be  clear  that 
the  bulk  of  the  general  work  will  be  carried  out  by  petrol  vehicles, 
although  the  steam,  eleutric  battery,  and  petrol  electric-driven 
buses,  and  where  the  traffic  route  is  well  defined  the  electric  trolly 
bus  and  tramcar  have  their  fields.  The  latter,  however,  appears  to 
have  had  its  day  of  usefulness,  and  in  all  likelihood  will  largely  be 
rejilaccd  by  railless  vehicles,  the  obstruction  caused  by  the  track 
and  its  cost  of  maintenance  being  the  belt  iioir  of  the  rail-bound 
system.  Electric  lanabouts  and  small  closed  cars  will  no  doubt 
come  largely  into  use  for  town  work  and  be  used  by  ladies  for  shop- 
ping purposes  and  by  professional  and  business  men  making  calls, 
tlieir  ease  of  control,  cleanliness,  quietness,  and  economical  opera- 
tion being  greatly  in  their  favour. 

In  conjl  ision,  tae  goods  transjxjrt  problems  might  be  summarised 
&i  folio ivs: — (a)  The  collection  and  delivery  of  miscellaneous 
traffic  from  traders  having  an  intermittent  daily  average  of  only  a 


few  cwts.  (6)  The  collection  and  delivery  of  miscellaneous  traffic 
from  traders  having  sufficient  traffic  to  warrant  the  use  of  con- 
tainers or  demountable  bodies,  (c)  The  transport  of  bulk  loads 
for  short  distances,  (d)  The  transport  of  bulk  loads  for  long  dis- 
tances, (a)  Calls  for  the  use  of  economical  vehicles  with  high  accel- 
eration and  easy  control  such  as  is  obtained  in  the  electric  vehicle, 
the  high  powered  petrol  vehicle  on  such  a  service  being  wasteful  of 
fuel  and  highly  expensive  in  repairs,  and  the  provision  of  sorting 
facilities  at  one  or  both  ends  of  the  main  journey.  (6)  Necessitates 
the  provision  of  apparatus  for  loading  and  unloading  the  complete 
bodies  wdtji  an  average  weight  of  probably  3  tons,  together  \\ith 
the  provision  of  sorting  space  at  one  or  both  ends  of  the  main  journey. 
(c)  The  most  economical  method  of  dealing  with  the  bulk  loads  for 
short  distances,  except  possibly  in  cases  where  railway  sidings  and 
loading  machinery  is  already  installed  would  appear  to  be  by  road 
vehicles  with  bodies  designed  to  suit  the  par- 
ticular traffic  to  be  dealt  with,  and  by  the 
adoption,  as  far  as  possible,  of  loading  and 
uidoading  labour-saving  devices.  The  use  of 
road  vehicles  has  the  advantage  of  reducing 
the  handling  of  the  goods  to  a  minimum,  (d) 
Goods  in  bulk  to  be  transmitted  long  distances 
appears  to  call  for  containers  of  some  form 
suitable  for  transfer  to  and  carriage  by  rail. 
This  means  haulage  by  road  vehicle  and  the 
lifting  of  the  body  into  the  rail  wagon  by  over 
head  crane.  Where  machinery  exists  for  even 
the  loading  only  of  material  such  as,  say,  lime- 
stone, coal  and  iron,  it  would  not  aj^x-ar  to 
be  economical  to  provide  separate  containers, 
the  additional  tare  weight  and  possible  reduc- 
tion of  net  paying  load  more  than  compen- 
sating for  any  saving  which  might  accrue  from 
their  use.  The  miscellaneous  traffic  may  be 
long  or  short  distance  and  all  of  it  required  to 
be  sorted.  The  railway  companies  and  a  few 
of  the  haulage  and  express  deli^  ery  contractors 
have  the  necessary  sorting  space,  and,  there- 
fore, all  miscellaneous  traffic  shoiUd  be  more 
economicallj'  dealt  with  by  them  and  the  short 
distance  goods  then  conveyed  by  road  from  the 
terminal  station  to  points  within  a  radius  of,  say, 
10  milps,  arrangements  being  made  so  that  the 
vehicles  call  on  the  return  journey  for  miscel- 
laneous goods.  Handling  woidd  be  reduced 
and  much  time  saved  on  short  distance  goods, 
and  the  luieconomical  local  goods  stations  done 
away  with  or  only  used  for  bulk  traffic  where 
such  exists.  For  all  such  traffic  the  road 
vehicles  should  be  provided  with  removable 
bodies  into  which  the  traffic  can  be  sorted 
ready  for  the  vehicle  on  its  return  to  the 
station.  Traders  delivering  their  own  goods 
would  preferably  use  electric  vehicles  witliin 
a  radius  of  10  miles  and  petrol  vehicles 
beyond  this,  with,  when  required, '"  steamers  " 
for  the  heavier  work. 

It  is  to  be  hoped  that  sufficient  has  been  said 
to  show  the  present  state  of  the  art  of  road  transix)rt  fn>m  the 
mechanical  engineering  side  and  to  point  out  means  of  improve- 
ment in  economy,  which  are  already  available.  In  doing  so, 
further  means  may  now  suggest  themselves  and  greater  progress  be 
made  in  the  near  future.  In  transport  work,  as  elsewhere,  careful 
selection  of  the  right  tools  is  imperative,  and  a  great  mi.stake  is 
often  made  by  commercial  men  in  pushing  the  sale  of  vehicles  of 
a  type  unsuited  to  the  j)artic\dar  business  under  review,  a  jxilioy 
whit'h  is  inimical  to  the  advancement  of  road  loconiotiou. 


The   Eleetxical   Location   of  Sunken  Ships. — We  notice 

in  the  "Electrical  Kxperiinentor "  a  su^mostion  that  the 
induction  balance  could  be  employed  in  locating  suukeu 
ships,  which  in  general  form  isolated  masses  of  metal.  It 
is  proposed  that  the  two  coils  forming  the  terminals  of  a  Hughes 
induction  balance  might  be  submerged  and  towed,  at  a 
considerable  distance  apart  over  the  area '  where  the  ship  is 
believed  to  have  been  sunk — a  method  that  might  have 
advantages  in  cases  iu  which  the  ship  has  become  partially 
covered  with  sand  or  encrusted  with  baruacles,  and  therefore 
has  become  dithcult  for  divers  to  observe  visually.  We 
believe  tliat  a  similar  idea  was  suggested  during  the  war  for 
the  location  of  submarines,  and  it  appears  to  have  possibilities. 
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What  the  Electrical  Development  Association 
Has  Done  and  Will  Do. 


FORMED  on  a  co-operative  basis  by  the  leading  electrical 
associations  and  societies  to  carry  out  publicity  and 
propaganda  work  on  behalf  of  the  electrical  industry,  the 
K.D.A.  has  now  been  in  active  operation  for  about  six  months. 
Xaturally  the  establishment  of  this  sorely  needed  branch  of 
the  industry  hasj  led  to  the  emission  of  criticism  from  certain 
quarters  where  persons  thought  that  the  E.U.A.  had  but  to 
be  started  and  there  woidd  immediately  be  a  great  blowing 
of  trumpets.  We  therefore  thought  it  would  be  of  service  to 
our  readers  if  we  obtained  first  hand  information  regarding 
what  had  been  accomplished  and  what  difficulties,  if  any,  had 
retarded  ])rogre-!s.  Our  representative,  therefore,  interviewed  >Ir. 
J.  W.  Beaucliamp.  the  director  and  secretary  of  the  E.D.A.  at  the 
Association's  offices,  84,  Kingsway,  W.C'.2.  We  were  agreeably 
surprised  to  find  that,  despite  the  short  space  of  time  which  has 
passed  since  Mr.  Beaucliamp  \\as  appointed,  some  20  pieces  of 
literature  have  been  issued,  and  prepared  with  the  object  of  pro- 
moting the  use  of  electricity  for  lighting,  heating  and  cooking.  They 
are  oiiered  for  sale  to  supply  authorities,  manufacturers  and  con- 
tractors at  very  reasonable  prices,  and  the  large  buyer  is  able  to 
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obtain  a  discount  off  the3e  prices  in  proportion  to  the  quantity  taken. 
The  purchaser  of  fair  quintities  cari,  if  desired,  have  the  literature 
over-printed,  and  thus  obtain  well  illustrated  and  carefully  prepared 
j).ibli:ity  literature  at  a  much  lower  price  than  he  could  write,  print 
and  produce  it  himself.  We  illustrate  six  of  these  pieces  of  literature 
in  the  a'^co.Tipt'iying  illiistations. 

"■  LUjhl  ill  lilt  llotM  "  ( Xo.  27)  is  an  attractively  illustrated  1 6-page 
booklet,  with  a  pleasing  cover  printed  in  colours.  It  contains  illus- 
trations shoHiiig  how  the  best  effects  can  be  obtained  with  suitably 
placed  ele-ric  light  liftings  and  correctly  designed  shades,  and 
finishes  by  driving  Lome  the  advantages  of  cleanliness  and  economj' 
which  result  from  electric  lighting. 

■'  The  Land  of  Beatilifiil  Kealily"  (Xo.  C)  is  an  eight- page  booklet 
with  attractive  cover  and  illustrated  throughout  in  colours.  It 
opens  with  a  fairy  story,  in  which  electricity  is  the  fairy  that  banishes 
dirt  find  work,  and  con(ludes  with  a  concise  description  of  the 
advantages  to  be  obtained  by  using  electric  heating  and  cooking. 

■"  Silenl  Aiih  lo  Coiiiforl  "  (Xo.  29)  is  a  four-page  leaflet,  designed 
for  use  as  an  enclosure  with  letters  and  accounts.  It  deals  with  the 
subject  of  lamp-holder  devices,  such  as  kettles,  irons,  &c. 


"  L'se  Electric  Service"  is  an  illustrated  four- page  bulletin  forgeneral 
circulation,  and  mainly  aims  at  directing  public  attention  to  the 
waste  and  dirt  which  arises  from  the  direct  use  of  raw  fuel,  and  pro- 
pagates the  advantages  to  be  obtained  from  the  use  of  a  central 
point  for  the  distribution  of  light,  heat  and  power  in  the  form  of 
electricity. 

■■  Letters  of  a  Householder  "  (No.  23)  is  an  eight-page  leaflet  giving 
reprints  of  letters  received  from  a  satisfied  consumer.  They  describe 
how  this  consumer  altered  his  home,  and  finally  used  electricity  for 
lighting,  heating,  cooking  and  cleaning,  and  finally  dispensed  with 
servants. 

'■  After  Five  Years"  (Xo.  28)  is  a  four-page  leaflet  describing  the 
ad\antages  of  electricity  for  shop  lighting,  particularly  for  outside 
« indow  lighting.  f> 

It  will  thus  be  seen  that  much  has  been  accomplished,  although 
so  far  there  have  been  no  large  advertisements  in  the  daily  Press. 
There  have,  however,  been  several  paragraphs  in  the  editorial 
columns  of  the  v  eekly  and  monthly  Press,  which  directly  or  in- 
rlirectly  owe  their  origin  to  this  source.  The  blazing  of  truiniiets  so 
desired  by  some  will  come  in  due  course,  provided  funds  are  forth- 
coming, and  we  hope  that  those  who  so  desire  such  activity  will  be 
the  first  to  subscribe  liberally  to  the  funds  of  the  Association.  Quite 
,1  large  amount  of  time  has  been  taken  up  in  building  up  the  mem- 
bership of  the  Association,  and  in  arousing  the  interest  of  all  .sections 
of  the  industry.  Many  manufacturers,  supply  authorities,  in 
addition  to  the  B.E.A.M.A.,  have  generously  helped  by  subscribing 
themselves  and  arousing  the  enthusiasm  of  others  ;  but  there  are 
still  some  that  remain  outside.  This  is  naturally  inevitable.  All 
tilings  must  have  a  beginning,  and  there  will  always  be  a  certain 
number  of  faint  hearts.  When  the  now  strong  and  well  organised 
B.C.  G.A.  .*irst  started  there  were  large  concerns  that  remained  aloof. 
Those  municipal  supply  authorities  who  cannot  subscribe  to  the  funds 
liin  help  the  Association  and  their  own  electric  supply  department 
l)y  ordering  and  purchasing  the  literature  that  is  issued  from  time  to 
time. 

In  addition  to  the  publicity  literature,  which  is  a  positive  sign  of 
activity,  much  good  work  has  been  done  in  a  less  direct  way.  It 
has  been  arranged  to  provide  such  facilities  for  distribution  of 
information  that  the  E.D.A.  may  be  looked  upon  as  a  recognised 
source  for  distributing  reliable  information  concerning  the  problems 
of  the  industry,  to  the  .Press,  Government  departments,  &c.,  and 
ultimately  to  the  general  public.  Further,  it  is  hoped  to  make  this 
Association  a  link  between  all  users  of  electricity  and  suppliers  of 
electrical  energy  and  apparatus.  To  collect  and  distribute  infor- 
mation regarding  policy  and  design  which  will  be  to  the  ultimate 
benefit  of  the  industry  as  a  whole.  Also  it  is  intended  to  devote 
attention  to  the  promotion  of  that  feeling  of  goodwill  which  should 
exist  between  the  suppliers  and  users  of  a  public  utility  such  as 
electricity.  There  is  always  a  tendency  for  the  public  to  criticise 
adversely  and  grumble  at  any  public  utility  service,  however  good 
it  may  be,  and  this  tendency  can  only  be  remedied  by  means  of  an 
educative  publicity  policy.  The  value  of  maintaining  the  goodwill 
of  the  users  of  a  public  utility  service  has  long  since  been  realised 
in  the  United  States,  but  in  this  country  such  efforts  have  been 
Miair.ly  conlined  to  the  London  General  Omnibus  Company,  the 
I'nderground  Railways  and  few  others.  .Such  propaganda  interests 
the  |)ublic,  and  affords  a  means  of  getting  the  public  to  view  ,such 
undertakings  from  a  community  rather  than  a  personal  viewpoint. 

Within  the  past  month  or  so  the  E.D.A.  has  done  a  considerable 
amount  of  work  in  connection  with  the  housing  jiroblems.  Govern- 
me;it  officials  have  been  interviewed  and  literature  and  information 
has  been  distributed  to  Government  departments,  local  authorities 
and  electric  supply  undertakings,  all  with  a  view  to  promoting  the 
use  of  electricity  in  the  new  houses  that  will  ultimately  be  built. 
Lectures  and  addresses  have  been  given  be'orc  various  associations 
and  societies. 

The  E.D.A.  has  been  incorporated  as  a  coni])any  not  working 
for  profit,  and  its  revenues  will  be  devoted  to  furthering  the  objects 
in  view.  The  articles  of  association  will  shortly  be  ready  for  dis- 
tribution amongst  the  members.  We  iinderetand  that  provision 
has  been  made  for  members  in  the  various  groups  and  sections  of 
the  electrical  industry  to  be  represented  on  the  Governing  Com- 
mittee (juite  apart  from  the  representation  on  that  committee 
a -quired  by  the  Associations  which  stand  in  the  position  of  founders 
of  the   K.D.A. 
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Tlie  present  members  of  the  committee  and  also  the  members 
•of  the  executive  committee  are  to  be  congratulated  on  having  at 
last  brought  into  being  that  which  had  been  talked  of  for  several 
years  past.  That  the  need  for  such  an  association  exists  there  is 
not  the  slightest  doubt.  In  view  of  the  fact  that  the  next  few  years 
will  probably  produce  great  developments  in  the  manufacture  of 
electric  apparatus  for  household  purposes,  and  a  reduction  in  price 
of  tliese  articles,  it  would  be  fatal  to  allow  any  opportunity  for 
popularising  the  use  of  electricity  to  pass  by  unheeded.  The  lighting 
field  has  to  a  large  extent  beenwon,  the  other  fields  are  open  if  the 
industry  wakes  up  to  exert  itself  to  conquer  them.  The  means 
of  doing  so  is  now  at  hand  in  the  form  of  the  E.D.A.  ;  but  it  will 
not  be  fair  to  leave  the  burden  of  finding  the  funds  on  the  shoulders 
of  the  founders.  They  have  given  the  Association  a  good  start. 
The  industry,  as  a  whole,  must  now  support  its  youngest  offspring. 
The  suljscription  rates  have  been  designed  to  be  as  equitable  as 
possilile  to  all  parties,  and  even  those  who  are  not  qualified  to  join 
as  nuMulicrs  can  support  the  Association,  and  thereby  aid  the  industry 
which  indirectly  must  help  the  individual  by  becoming  associates. 
We  understand  that  the  subscription  for  an  associate  is  £1    per 


annum,  entitling  the  subscriber  to  copies  of  general  literature  issued 
and  any  assistance  the  Association  can  give.  All  therefore  have 
an  opportunity  of  helping  this  movement  forward.  Keen,  active, 
and  energetic  as  he  is,  the  director  and  secretary.  Mr.  Beauchamp, 
cannot  put  for\vard  his  best  efforts  on  behalf  of  the  As.sociation  if 
his  work  is  hamjH^red  by  lack  of  funds.  The  director  will  welcome 
suggestions  and  serviceable  information  from  all  interestefl  in  the 
furtherance  of  the  objects  of  the  Association.  We  are  pleased  to 
be  able  to  report  the  satisfactory  progress  that  has  been  made 
and  look  forward  to  still  greater  activities  at  an  early  date. 

For  several  ycm^  pi-t  iIh  re  has  been  a  continuous  direct  and 
indirect  propagaii(i:i  ^ m,  |,:ii-n  conducted  with  a  view  to  thwarting 
the  progress  of  tin-  clctiiial  industry  in  general,  and  the  supply 
industry  in  particular.  The  latter  is  the  main  artery  of  progress, 
for  if  the  development  of  electricity  supply  is  helrl  up.  manufac- 
turers, contractors  and  everyone  in  the  industry-  will  suffer.  It  is, 
threfore,  incumbent  upon  everyone  in  the  industrA-  to  whole- 
heartedly support  the  E.D.A.  iii  its  efforts  [to  ])romote  increased 
interest  in  the  use  of  .electricity  and  to  combat  the  efforts  of 
competitors. 


Electrically-driven  Winches    and    Capstans. 


AMOXC!  the  firms  that  have  specialised  in  electrically-driven 
plant  for  ship  and  dock-side  work  are  Messrs.  Laurence, 
Scott  &  Co.  Their  experience  in  this  direction  has  shown 
them'  that  only  in  exceptional  cases  has  the  ordinary  standard 
electric  motor  with  standard  control  gear  proved  suitable  for 
this  work.  They  have  therefore  developed  a  system  of  insulation 
to  I  meet  the  special  requirements,  and  thus  overcome  diffi- 
culties due  to  heat,  damp  and  rough  usage.  It  is  in  fact 
absolutely  necessary  in  their  opinion  that  micanite  should  be  much 
more  largely  employed  than  is  usual  in  ordinary  commercial  motors. 
The  impregnation  also  must  be  more  complete  than  is  usual.  Other 
disadvantages  to  be  guarded  against  are  tho.se  due  to  the  very 
onerous  sea  conditions  to  which  this  plant  is  subjected,  particularly 
sueh  as  their  being  submerged  by  heavy  seas  breaking  on  board, 
and  tro]5ical  conditions  of  heat  and  moisture.  To  allow  for  the 
heating  of  the  motors  on  deck  by  tropical  suns  it  is  advisable  to 
provide  a  large  margin  in  the  power  of  the  motor      Fig.    I   .shows 


^^^^ 


The  method  in  which  the  discriminator  is  used  is  shown  in  Fig.  2 
while  the  apparatus  itself  is  illustrated  in  Fig.  3.  The  device  is 
shown  applied  to  a  deck  winch,  but  it  is  equally  applicable  to  cranes, 
hoists  and  other  similar  apparatu.s.  It  consists  essentially  of  a 
means  of  diverting  the  main  series  winding  of  the  motor  by  an 
automatic  device  which  allows  resistance  to  be  put  into  and  out  of 
circuit  by  means  of  a  contactor.  When  this  contactor  is  closed  the 
series  winding  is  shunted  by  a  resistance  and  some  of  the  field  current 
is  therefore  diverted.  Under  normal  conditions  of  starting  and 
with  loads  requiring  the  ordinary  torque  the  whole  armature  current 
passes  through  the  series  field.  If.  however,  the  load,  and  conse- 
quentlv  the  motor  torque  and  armature  current  are  reduced  below 
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a  typical  motor  and  controller  designed  by  Messrs.  Laurence,  Scott 
for  thisjclas,-:  of  -work. 

Another  point  of  interest  is  the  tyiMS  of  motor  to  be  employed. 
The  series  motor  has  always  been  regarded  as  best  for  such  purposes 
as  driving  winches,  capstans,  etc.,  but  although  the  reduction  m 
speed  as^the  load  increases  is  an  undoubted  advantage,  at  the  same 
time  the'  ordinary  series  effect  of  series-wound  motors  which  give 
high  speeds  at  light  loads  and  low  speeds  at  heavy  loads,  has  the 
■d  feet,  in  ordinary  cases,  of  giving  slow  six-eds  at  half  load.  A 
device  known  as  the  Scott-Bentley  Load  Discriminator  has  been 
designed  to  overcome  this,  and  enables  the  designer  to  take  the 
fullest  advantage  of  the  series  effect  to  get  a  lower  full-load  speed 
than  is  usual,  because  this  lower  full-load  speed  does  not  bring  down 
the  half-load  speed  unduly. 


a  certain  value,  tlie  discriir.ii'.ator  arm  is  pusl.ed  down  by  a 
spring  and  the  contactor  is  closed.  Tlie  effect  of  this  is  to 
increase  the  current  in  the  motor  armature  owing  to  the  field 
being  weakened,  and  at  the  same  time  the  sixhhI  of  the  motor  increases. 
The  discriminator  can  be  designed  to  increase  the  siK-ed  to  a  value 
which  allow  stlic  motor  to  de\elop  its  full  lioi-se  jx')weron  the  reduced 
torque.  If  under  the^e  conditions  an  excessive  toixjue  is  exerted 
the  discriminator  cuts  out  the  divcrterand  the  motor  again  recei\-es 
its  full  fiekl  excitation.  It  should  be  pointed  out  that  the  discri- 
minator is  not  an  overload  device  as  such,  though  obviously  it  has 
the  useful  effect  of  anticipating  and  so  preventing  an  overload. 
Xormally  it  prevents  the  series  excitation  from  l)eing  diverted  by 
keeping  "the  diverter  resistance  circuit  open  if  the  toi-que  on  the 
armature  is  above  a  certain  predetermined  amount.     Arrangemeuts 
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can  bo  made  to  shunt  only  a  part  of  tlic  coil,  and  for  tliis  puriWh© 
three  terminals  ai-e  pi-ovided  as  sliown  in  our  ilhistration,  while  the 
operating  coil  is  also  sliimted  by  the  diverter  to  prevent  the 
electric  beU  action  which  would  otherwise  occur.  It  may  further 
he  pointed  out  that  friction  is  reduced  to  a  uiiuimuni  by  using  a 
knife  edge  fulcrum  for  the  discriminator  arm,  wliile  the  actual  move- 
ment of  the  arm  itself  is  also  very  small. 

The  best  effect  with  the  discriminator  is  obtained  by  using  a  motor 
which,  when  fully  loaded,  rims  at  quite  a  low  speed.  The  Laurence- 
Scott  Deck  Winch  electrical  equipments  have  been  arranged  to  lift 
7  tons  at  55  ft.  per  rain.,  5  tons  at  75  ft.  \iev  min.,  S  tons  at  120  ft. 
per  min.,  and  dead  light  loads  at  20U  ft.  per  min  (.see  Fig.  5),  these 


Fio.  3. — View  of  Discriminator. 

changes  of  speed  taking  place  quite  automatically,  according  to  the 
load  that  is  lifted  ;  and  these  ratios  can  be  increased  when  required- 
There  are  various  other  points  in  connection  with  the  design  of 
electrical  apparatus  for  this  class  of  work  which  may  be  mentioned. 
For  instance,  deck  winches  are  used  in  entirely  diflerent  ways  in 
different  ports  ;  in  some  ports  the  winding  drums  are  used,  whilst 
in  others  the  whipping  bollard  is  used.  They  are  operated  by  very 
rough  labour,  such  as  is  picked  up  at  the  ports  of  call,  so  that  skill 
in  operating  them  is  a  thing  that  must  not  be  looked  for.  To  meet 
this  condition  a  hand-operated  "master"  controller,  fixed  on  top 
of  the  motor  and  working  a  contactor  controller  stowed    under 
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Fici.  4. — ViKw  OF  Tubular  Dbaught  Resistasce. 


shelter  Ix-low  deck  has  been  designe<l.  This  cannot  lie  ojjerated  so 
as  to  blow  the  f  u.ses  or  otherwise  put  the  winch  out  of  action.  This 
arrangement  has  proved  a  very  great  success  on  the  ships  in  which 
it  ha.s  Ijeen  installed. 

Another  point  of  interest  is  the  design  of  the  regulating  resistances. 
In  wat<Ttight  resistances  the  heat  generated  in  the  resistance  metal 
has  to  soak  through  the  in.sulation  material  to  the  enveloping  metal, 
which  must  therefore  be  arranged  to  liave  a  large  surface,  and  the 
whole  rating  must  be  very  liljeral  to  prevent  the  chance  of  excessive 
heat  in  the  actual  resistance  metal.  With  ventilated  resistances 
the  heat  is  largely  given  off  to  the  circulating  air  direct  from  the 
resistance  metal  or  its  support.     To  dissipate  the  heat  in  the  best 


jwssible  way  Messrs.  Laurence,  Scott  &  Co.,  Ltd.,  have  settled  on 
the  form  of  tubular  chinnicy-draught  resistance  shown  in  Fig  4. 
This  consists  of  a  metal  tube  of  generally  4  in.  diameter,  wound  with 
micanite  and  other  insulating  material,  then  with  the  resistance 
metal,  in  the  form  of  thin  tape.  These  tubes  are  mounted  so  that 
there  is  a  free  circulation  of  air  both  inside  and  outside  tlie  tube,  and 
preferably  above  the  contactor,  as  shown,  so  that  the  heat  produced 
does  not  affect  the  contactors  themselves.  It  should  be  noted  that 
the  contactors  used  are  all  made  ^\■ith  a  very  large  margin  of  operat- 
ing power.  All  the  control  requirements  for  ship  wincli  working  are 
e  mbodied  in  this  controller.  Slow  speed  at  light  load  can  be  obtained 
on  the  first  step  by  working  on  the  foot  brake,  the  resistance  on  the 
first  step  bemg  proportioned  to  make  this  safe. 

Another  thing  that  is  found  to  be  desirable  for  deck  \\  incli  motors 
is  a  slipping  device,  so  that  in  the  event  of  the  hook  catching,  such 
as  in  a  coaming,  which  is  always  liable  to  happen,  the  inertia  of  the 
armature  does  not  cause  an  excessive  stress  on  the  rojje.  This 
armature  inertia  is  rather  a  serious  matter  in  connection  with  electric 
winches,  as  the  armature  acts  as  a  flywheel.  The  remedy  is  to  put 
in  a  slipping  device,  so  that  in  the  case  of  a  sharp  excessive  load  the 
armature  slips.  This  device  was  found  to  be  necessary  for  windlass 
motors  and  on  coaling  wiiiches  for  the  Xavy.     The  slipping  clutch 
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Fio.  5. — Deck  Winch  Electrical  Equipment. 

Series  wound  motor  with  speed-limiting  coils  and  centrifugal  brake 
Contactor  Controller  in  [Deck  ;House  or  below  and  Fool-proof  Master 
Controller  with  Reverser  or  Winch. 


is  combined  with  tlie  solenoid  brake  and  centrifugal  brake  and  face 
coupling,  for  connection  to  worm  or  spur  gearing.  The  centrifugal 
brake  is  to  prevent  excessive  speed  of  the  armature  when  lowering 
an  extra  heavy  load.  This  brake  only  comes  into  action  at  well 
below  the  safe  speed  of  the  armature,  and  it  thus  prevents  the 
armature  running  above  this  safe  speed  under  any  circumstances. 
The  centrifugal  brake,  being  mechanical  and  not  electrical,  is  invari- 
able in  its  action,  and  is  not  affected  by  the  rather  complicated 
electrical  effects  that  can  be  obtained  by  the  varying  conditions  of 
motoring  and  generating  which  may  occur  in  the  handling  of  cargo, 
etc. 

In  addition  to  plant  for  operating  winches  Messrs.  Laurence,  Scott  & 
Co.  have  made  a  large  number  of  electrical  equipments  forwarping 
capstans.  The  one  shown  in  the  illustration  (Fig.  6)  is  a  series- 
parallel  equipment  for  giving  a  maximum  pull  of  18  tons  at  KHI  ft. 
per  min.,  with  a  light-rope  hauling-in  sjx-ed  of  300  ft.  per  min.  The 
voltage  in  this  ca.se  was  110  volts,  and  each  motor  was  capable  of 
doing  75  b.h.p.  at  375  revs,  jier  min.  for  one  hour  with  a  maximum. 
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temperature  rise  of  80°  F.  The  full  e.xcitation  .speed  with  the  motors 
in  parallel  was  26.5  revs,  per  min.,  and  with  the  motors  in  series 
120  revs,  per  min..  The  current  required  to  give  18  tons  pull  at 
120  revs,  jjer  min.  on  the  motor,  representing  32  ft.  per  min.  on  the 
hawser,  is  480  amperes,  while  the  current  required  to  give  the  same 
pull  at  100  ft.  per  min.,  which  is  375  revs,  per  min.  of  the  motor, 
is  1,300  anifieres,  with  the  motors  in  parallel,  as  shown  in  Fig.  7. 


"master"  controller  can  be  thrown  right  over  to  the  full  speed 
position,  each  step  being  timed  at  the  contactor  controller  so  that 
the  contactors  cannot  close  faster  than  is  safe.  Taking  the  worst 
condition,  if  the  "  master"  controller  is  put  full  on,  with  the  motors 
in  parallel,  the  speed  will  run  up  to  its  maximum,  which  is  un<!er 
the  control  of  speed-limiting  shunt  coils.  Xow  if  the  load  comes  on 
the  speed  will  fall  owing  to  the  series  effect,  until  a  pull  of  18  tons 
is  on  the  hawser.  If  this  is  exceeded,  the  load- 
discriminator  ojierates  to  jjut  on  full  tield  and  the 
speed  will  come  down  to  77  ft.  per  min.,  and  if  the 
motors  are  still  overloaded  the  time  overload  will 
act  and  put  the  motors  in  series.  This  will  bring  the 
speed  down  verj^  much,  and  if  the  overload  still  con- 
tinues, the  resistance  will  remain  inserted  and  the 
motors  may  be  staUed  altogether.  The  motors  being 
in  series,  the  amount  of  stalled  current  is  very  much 
reduced,  so  that  a  resistance  of  moderate  size  can  deal 
with  it.  As  soon  as  the  pull  on  the  hawser  eases  oft 
somewhat,  the  contactors  atuomatically  cut  out  the 
resistance  ;  but  it  has  to  be  reduced  considerably 
before  the  contactors  for  paralleling  can  come  in. 
This  is  effected  by  the  discriminator,  which  will  only 
allow  the  parelleling  contactors  to  operate  when 
the  load    is    reduced    lielow  a    certain    amoimt.      The 


Fig.  6. — Electrical  Equiwient  for    Use   with  \V.\rping  C.\psta 


The  motors  are  controlled  by  a  main  contactor  controller,  which 
is  placed  in  a  special  compartment,  and  is  worked  from  a  small 
"  master"  controller  placed  in  any  convenient  position  on  the  deck, 
this  being  connected  to  the  main  contactor  controller  by  means  of  a 
multiple  cable  of  small  \\ires.  A  diagram  of  connection  is  given  in 
Fig.   8.     The   "master"   controller  has  only  four  steps  in  either 
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Fio.  7. — 150  B.H.p.  Wari'Inc.  Capstan  Ei.kctbioal  Ei;uipmi:nt. 

Two  motors,  each  75  b.h. p.,  110  volts.     Contactor   Controlk>r  in  Del; 
House  or  b^low  and  Fool-proof  Master  Controller  on  Deck. 


direction.  The  lirst  step  puts  in  the  starting  i-esislances  with  the 
motors  in  series.  The  second  step  cuts  out  this  resistance,  and  the 
motors  run  in  series  with  full  excitation  and  at  full  voltage.  On 
the  third  .step  the  motors  are  changed  from  .series  to  parallel  with 
full  excitation,  and  on  the  fourth  .step  the  excitation  is  reduced 
and  the  motors  speed  up  to  37.)  revs,  per  min.  when  fully  loaded  . 
running  up  to  1,125  revs,  per  min.  for  the  ligiit  hauling  siK'cd.     The 


Fn;.  8. — CoxsEcnoxs  for  Warpixg  Capslas  Motors. 


arrangement,  in  fact,  gives  the  ideal  capstan  drive  for  warping. 
slowing  down  automatically  to  a  standstill  when  the  load  is  excessive, 
and  automitieally  running  up  to  speed  when  the  load  is  reduced, 
The  series-p.irallcl  system  was  alopteil  in  this  case  because  the 
voltage  (110)  involved  such  very  big  amiierage. 


Hattery  Locomotives  for  Mine  Work. 


When  the  Kbliw  Vale  .Mining  Company  were  considering  pmblema 
coiuicctetl  w  ith  the  opening  up  of  their  new  mine  at  Irthlinglwrougb 
they  decided  to  eliminate  jwiiics  altogether  as  a  means  of  under- 
gix)und  haulage  and  to  substitute  elcitric  locomotives.  As  the 
outcome  of  their  ineniiry  the  British  F.lcctric  Vehicles.  Ltd.,  designed 
their  staiidai-d  lO-ton  locomotive,  the  lirst  two  of  which  were  de- 
livered in  .April  last.  These  locomotives,  which  have  been  working 
every  day  since  delivery,  aiv  designed  to  deal  w  ith  a  lead  of  220  tons 
and  run  about  15  miles  per  day.  Statistics  go  tc  show  that  they 
do  ,V)  per  cent,  more  work  than  two  jxinies,  and  thus  save  about 
I  luce  guineas  per  day. 

The  motor  on  these  locomotives  has  double  womul  fields,  so  that 
scries  parallel  control  is  jxisfible  and  every  running  shaft  is  fitted 
with  ball  bearings.  The  conti-oller  is  of  the  drum  type  and  the 
battery,  which  is  manufactured  by  the  Chloride  Electrical  Storage 
Company,  consists  of  24  Ironclad  Exide  Cells  and  has  a  caixu-ity  of 
103  ampeiv-hours.  The  rated  speed  is  about  6  miles  per  hour  light 
Mv\  5  miles  per  hour  when  loaded. 
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An    Electrically-Driven    Wagon    Hoist    in    a    Steel 

Works. 


SOMR  time  ago  tliei-c  was  installed  at  the  Acklam  Works,  Middles- 
borough,  an  ec|uipment  of  electrioallv-d riven  hoisting  machinery 
fertile  handling  of  wagons  up  to  :i'}  tons  gross.  At  the  present 
time,  when  transjwrting  and  conveying  problems  are  so  very  nuioli 
in  the  foreground,  a  description  of  an  electrically-driven  installation 
of  this  kind  will  not  \>e  without  interest,  esjiecially  in  view  of  tlio 
fact  that  it  takes  the  pla -e  of  hydraidic  plant  of  the  same  kind.  In 
order  to  avoid  interference  with  the  work,  a  new  steel  structure  and 
motor  house  was  built  do.se  to  the  old  hoi.st.  so  that  handling  of  tlie 
wagons  Avas  not  interfei-erl  witli  during  installation  of  the  new  elec- 
trical hoisting  plant  and  new  wagon  table. 

Fig.  1  shows  a  view  of  the  new  structure,  the  height  of  which  is 
(Kl  ft.  from  rail  to  rail.  The  hoist  is  of  the  usual  table  tyix>.  with  four 
sets  of  hoisting  roix-s  in  parallel,  each  set  being  directly  connected 
to  each  corner.  This  arrangement  enables  the  winding  drum 
diameter  to  be  kept  within  very  reasonable  limits,  as  the  drum 
diameter  must  Ix-  increased  with  every  increase  in  the  rope  diameter. 
The  wagons  are  bwered  to  ground  level  at  the  far  end  of  the  .store 


Flii.   1.       \IK«   OK  .StkI'i  TlKt  OF  -MKrKDCOLU  A.S-\r  liUU-.  , 
DRrVKX    \V.\OON    HOLST. 


bin  platform  by  means  of  a  gravity  hoist  of  the  usual  ty]K\  In 
order  to  equalise  the  cycle  of  o|>?rations,  a  tank  type  of  counter 
weight  is  suspended  by  means  of  two  pairs  of  ropes  from  the  winding 
drums,  and  is  .so  adjusted  as  regards  its  weight  that  the  unbalanced 
load  actually  hoisted  is  similar  on  the  average  to  the  net  load  being 
hoisted  as  the  table  descends  on  the  return  or  empty  journey.  The 
out-of-balance  load,  either  up  or  <lown,  should  he  equal  in  weight 
to  half  the  loaded  wagon,  and  the  counter-balance  weight  should  be 
equal  to  the  table  and  half  the  loaded  wagon.  In  practice,  a  certain 
amount  of  variation  iti  the  load  to  Ijc  lifted  is  always  met  with,  and 
the  weight  is  so  arranged  as  to  average  out  correctly  over  a  number 
of  winds.  The  two  winding  drums  are  0  ft.  diameter  and  are  spirally 
grooved  to  take  the  four  pairs  of  winding  rojX's  and  the  two  jiairs  of 
balmce  weight  roju-s.  The  guide  pulleys  which  spread  the  two 
pairs  of  ropes  to  the  distant  side  of  platform  are  of  an  improved 
type,  and  consist  of  drums  of  a  diameter  equal  to  the  main  drums 
(instead  of  sheaves  as  are  usually  employed),  and  they  are  also 
spirally  grooved  on  the  rope  treads.     This  arrangement  makes,  it 


is  claimed,  an  ideal  guide  for  tlic  roiH-  and  eliminates  all  "  angling  " 
of  the  roix-  on  the  horizontal,  and  almost  ail  the  less  material 
■'  angling"  in  the  vertical  planes. 

'I'he  drive  from  the  motor  sliaft  is  made  through  double  reduction 
gear,  a  counter-shaft  carrying  the  two  pinions  of  the  second  train 
running  in  front  of  tlie  drums.  The  gear  wheels  are  of  cast  steel, 
the  pinions  of  wrought  steel,  and  the  teeth  are  machined  cut  double 
helical  in  both  trains,  a  very  ample  width  of  face  and  strength  of 
tooth  being  provided  for.  The  result  is  that  noise  and  \ibration 
are  altogether  eliminated.  It  is  necessary  that  in  a  wagon  hoist  the 
table  should  stop  precisely  at  the  rail  level,  both  at  the  top  platform 
and  also  at  the  lower  loading  lerel  ;  and  this  accuracy  must  be 
maintained  under  all  conditions,  that  is,  with  light  wagons,  and  also 
with  wagons  fully  loaded  up  or  at  any  intermediate  state  of  loading. 
To  meet  these  conditions  a  Ward  Leonard  type  of  electrical  equip- 
ment combined  with  a  carefully  designed  electrically-controlled 
brake  is  ideal,  and  it  has  been  applied  in  this  case.  A  motor  gen- 
erator set,  consisting  of  a  250-volt,  77.t  revs,  per  min.  shunt-wound 
generator  coupled  to  a  200  H.P.,  two-phase  40  jxTiods  250-volt 
induction  motor,  and  also  a  separate  e.xciter  is  mounted  as  one  unit 
on  a  self-contained  cast-iron  bedplate,  and  supplies  energy  to  the 
lioisting  motor.  Two  switchboard  panels,  one  for  the  alternating 
current  and  one  for  the  direct-current  side,  are  mounted  in  the 
motor  house  and  are  fitted  with  the  usual  switchgear  and  instruments 
for  the  control  of  the  equipment. 


^-                        f«^ 

^^■■Pl  rli      IHI 

'^^^ 

Km.  L'.-   Metroi"Olit.\n-\  irKi;ns  HorsT  Motor  .\ni)  .Motor-(ii:xerat(ir 
SET  FOB  Drf^'iso  3.'5-ton  Waoon  Hoist. 


The  motor  is  a  shunt-wound  machine  of  175  B.H.r.  continuous 
rating,  running  at  a  speed  of  1,50  revs,  -per  min.,  mounted  on  a  heavy 
cast  all-round  bedplate,  with  the  main  shaft  and  pinion  extension 
shaft  carried  in  low  .set  jjedestal  bearings,  and  a  large  flexible  coup- 
ling is  fitted  connecting  the  two  shafts.  A  s|)ecially  large  and 
|)t)werful  tyjie  of  brake  is  built  as  an  integral  portion  of  the  bedplate 
of  the  machine,  which  has  been  moulded  with  bosses  and  facings 
to  rec^eive  the  brake  parts.  The  brake  is  applied  by  means  of  a 
.solenoid  connected  to  the  automatic  controller,  so  that  the  timing 
of  the  application  of  the  brake  is  accurate  in  relation  to  the  travel 
of  the  hoi.st  during  deceleration,  thus  ensuring  dead  level  decking 
of  the  table.  The  hoisting  time  is  somewhat  under  60  seconds,  so 
that  the  average  speed  is  about  1  ft.  per  second,  and  acceleration 
and  deceleration  are  accomplished  smootlily  without  shock  or  jar. 
The  moving  masses  in  a  hoist  of  this  tyjje  are  very  great,  being  in 
this  instance  nearly  2.000,000  kgm.  when  referred  to  the  drum 
diameter.  The  accelerating  tonjue,  owing  to  the  low  velocity, 
amounts  to  an  equivalent  of  only  a  fraction  of  the  static  torque,  and, 
consequently,  should  the  driving  torque  be  suddenly  removed  when 
working  the  moving  parts  would  come  to  a  stop  and  reverse  by 
gravity  within  less  thail  one  second's  time.  It  is  therefore  necessary 
to  maintain  somewhat  less  than  full  load  torque  until  the  end  of  each 
wind  when  the  brake  finally  determines  the  exact  stopping  point, 
the  forward  torque  being  removed  at  the  same  moment  as  the  brake 
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takes  over  the  duty  of  holding  the  load.  It  is  generally  found  con- 
venient, for  mechanical  reasons,  to  extend  the  retarding  period  and 
also  accelerating  period  t  about  4  or  5  seconds,  which  is  the  time 
requisite  to  move  automatically  the  controller  rheostat  the  distance 
necessary  to  increase  or  decrease  the  motor  torcjue  to  the  required 
figure.  If  the  time  or  distance  from  the  end  of  the  travel  at  which 
the  power  could  be  cut  off  to  enable  tlie  lioist  to  run  to  rest  at  the 
correct  level  were  the  only  consideration,  then  such  an  interval 
(0-82  second)  would  be  extremely  small.  Still  no  shock  would 
result,  as  the  rate  of  retardation  would  be  slightly  over  1  ft.  jier 


mounted  together  with  a  set  of  drivers'  indicating  instruments  in 
cast-iron  watertight  cases  situated  on  the  upper  and  lower  levels. 

The  Metrojwlitan-V'ickers  Electrical  Company-,  Ltd.  (formerly  the 
British  Westinghouse  Electric  &  Manufacturing  Company,  Ltd.), 
has  equipped  a  large  number  of  steel  works  hoists  with  alternating 
current  and  direct-current  drives,  as  well  as  with  a  type  of  equipment 
and  control  as  described  above.  From  the  wide  experience  which 
has  been  gained,  the  Company  are  of  opinion  that  the  Ward  I.«onard 
type  of  electrical  equipment  is  very  desirable  from  every  point  of 
view.      As    regards    the    installation    we    have    just    descrilx'd,    the 


i'ui.  o.—  Bkake  Magnet  .\nd  I^akt  of  the  Brake  Pulley',  4  ft.    U  i.n. 
IN  Diameter. 

secoiul,  and  higher  rates  are  common  with  other  types  of  hoists. 
For  the  reasons  given  above,  however,  the  time  is  generally  extended 
as  stated. 

The  automatic  controller  is  of  a  type  specially  develojjed  for  this 
class  of  work,  and  is  motor  operated  as  regards  the  movement  of 
the  rheostst  fingers  and  switches  required  during  acceleration.  The 
motor  is  started  by  means  of  a  master  switch  which  is  under  the 
control  of  the  operator  by  means  of  hand  levers  placed  at  both  top 
and  bottom  levels.  The  deceleration  and  stopping  of  the  hoist  is 
automatically  accomplished  by  means  of  two  sets  of  racks  and 


FlO.    4       Mill.  I     iiMN\i(Kn,s    Hnisi     "Moinii    \m.    I'om     Hk\k|s, 
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pinions  ojierated  by  the  upward  movement  of  the  table  or  counter 
weighf.  This  gear  restores  the  rheostat  through  the  medium  of 
quick  pitch  screwed  spindles  and  travelling  nuts  to  the  neutral  or 
"  off  "'  position.  Overwind  limit  switches  are  lifted  so  that,  in  the 
event  of  an  overwind  from  whatever  cause,  the  hoist  is  brought  to  a 
standstill  and  the  power  shut  off.  It  may  be  mentioned  that  the 
type  of  limit  switch  employed  in  this  instance  does  not  dejiend  for 
resetting  (as  in  the  case  with  most  designs)  on  the  reverse  movement 
of  the  hoist,  but  it  is  always  capable  of  dealing  with  rei)eated  over- 
winds, should  these  occur  through  carelessness  or  flurry  when  re- 
starting the  hoist.  Should  necessity  arise,  the  hoist  may  be  brought 
to  a  standstill  by  means  of  pish-button  tri])  switches,  which  are 


i<"K;.  5. — Metropolitan- Vickers  Hoist  Motor  and  Post   Br.vkes 
ALSO  THE  Spirally  Grooved  .Sheaves  and  Drums. 

M^ropolitan-Vickers  Electrical  Company,  Ltd.,  then  the  Britisli 
Westinghouse  Comp.iny,  were  responsible  for  the  electrical  equip- 
ment throughout,  and  the  Xorth  Eastern  Railway  Company's 
engineers  carried  out  the  design  and  equipment  of  the  mechanical 
parts  of  the  hpist. 


A  Large  Gantry  Crane. 

An  interesting  gantry  crane  of  a  particularly  large  size  has 
recently  been  installed  by  the  Ateliers  des  Construction  Oerlikon  at 
the  works  of  the  Schweizerische  Industrie-Gesellschaft  at  Xeuhausen, 
in  Switzerland,  for  handling  great  quantities  of  timber  in  the  rough. 
This  installation  has  a  total  lifting  capacity  of  6  tons,  the  span  from 
centre  to  centre  of  the  running  track  being  55-,t  m.  ( 152oft.)  with  a  lift- 
ing height  of  7-5  m.  (24-75  ft.)  and  a  total  clearance  to  the  underpart 
of  the  structure  of  8-;}  m.  (27-4  ft. ).  The  total  breadth  of  the  gantry 
is  67  m.  (221  ft.)  and  the  total  length  of  the  rails  on  which  it  rmis 
is  9.5  m.  (312-5 ft.),  giving  it  a  run  of  that  length.  The  gantrj-  is 
Htted  with  three  motors  withhorse-powersof  38,22  and  (i  respectively. 
These  give  a  travelling  speed  of  30  m.  (100  ft.)  per  minute,  a  lifting 
speed  of  II  m.  (36-3  ft.)  per  minute,  and  a  traversing  speed 
of  60  m.  (198  ft.)  per  minute.  One  of  the  portals  is  built 
ill  as  a  |!ixed  supixirt,  while  the  other  can  be  moved  inwards  if 
re  [uired.  The  gantry  rollers  are  carried  in  the  lower  members  of 
the  structure.  Current  is  supplied  to  the  gantry  as  well  as  to  the 
grab  through'  baie  copper  wires,  the  current  being  taken  oft  by 
means  of  trolley  arms.  The  hoisting  gear  consists  of  t«o  hoisting 
hooks  kept  apart  by  a  separating  piece  which  holds  them  at  a 
distance  of  3-5  m.  (11-5  ft.),  while  lifting.  The  weight  of  the  whole 
gantry  and  auxiliary  apparatus  is  about  75  tons. 

If  any  further  particulars  are  required  about  this  intei-estiug  in- 
stallation reference  should  be  made  to  Mr.  C..  Wuthrich.  London  re- 
presentative of  the  t)erlikon  C.unpanv.  34.  Norfolkstivet,  London, 
\\.C.2. 


New  Form  o!  Hand  Lamp.— We  notice  tlwt  a  new  form 
of  hand  lamp  wiiirli  is  used  neitlier  with  a  dry  cell  nor  an 
acciiniuiator,  has  been  brought  out  in  Germany,  and  is  the 
.subject  of  reference  in  "  Jjicht  uiul  Luinpe."  The  cell  is  of 
tlie  wet  type,  zinc  forming  one  pole  and  lead  oxide  the  other, 
the  eh'ctrolyte  being  dilute  sulphuric  acid.  A  feature  is  the 
arraiigeinent  by  which,  when  the  apparatus  is  in  its  normal 
po.sition,  the  liquid  is  removed  from  tlie  active  pole  so  that 
no  wastage  takes  place.  By  turning  the  lamp  over  through  a 
right  angle,  however,  the  cell  is  ]iut  into  operation.  It  is 
stated  that  2-4-2-.5  volts  is  obtained  across  the  terminals  and 
that  the  cell  will  keej)  a  lamp  burning  for  20  to  25  hours.  Li 
the  present  circuustaiices  the  cost  is  said  to  be  relatively  low. 
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An  Interesting  Grain  Handling  Equipment. 


THE  adaptability  of  ckxtrio  jxiwer  to  the  driving  of  grain-handling 
equipment,  espe<'ially  at  the  dockside,  is  admirably  exemplitied 
in  an  installation  recently  completed  at  the  grain  warehouse  of  the 
Mersey  Dock  and  Harbour  Board,  Waterloo  Dock,  Liverpool.  The 
installation  comprises  one  telescopic  elevator,  external  to  the 
warehouse,  two  elevators  inside  the  warehouse,  two  automatic 
weighing  macliines,  one  loading-out  shoot  from  the  warehouse  and 
one  loading-out  shoot  from  the  elevator  head.  A  general  idea  of 
the  elevator  equipment  will  be  gathered  from  the  adjoining  photo- 


Fig.  1,  which  is  a  side  view  of  the  elevator,  will  make  its  con- 
struction clear.  It  will  also  be  noticed  that  the  telescopic  elevator 
is  provided  with  three  motors.  One  of  22  n.p.  crane  rated  capacity 
is  carried  on  a  suitable  support  at  the  elevator  head,  whence  it 
drives  the  chain  of  buckets  through  gearing.  The  second  motor  of 
13  H. p.  (crane  rating)  is  fixed  at  the  warehouse  end  of  the  movable 
girder  arm,  supporting  the  elevator  proper  and  drives  a  small  wincli 
which  serves  to  raise  and  lower  the  telescopic  leg  of  the  elevator 
The  third   motor,  crane  rated  for   10n.r.,  which  drives  a  winob 


Fio.  1. — Side  View  of  Elevator  in  Position. 


graphs  and  drawing.  Thewholc  of  the  plant  is  electricallyoperatcd, 
and  it  is  interesting  to  note  how  the  motors  have  been  introduced 
lor  the  driving  of  the  elevator  buckets  and  for  the  raising  and 
lowering  gear.  It  will  be  seen  from  Fig.  2  that  the  elevator  is  fitted 
with  a  telescopic  arrangement  whereby  the  delivery  Ijuckets  can  be 
raised  or  lowered  in  accordance  with  the  depth  of  the  barge  or 
vessel  to  be  unloaded.  The  whole  elevator  is  also  so  supported 
that  further  limits  of  travel  up  and  down  are  obtainable  by  the 
movement  of  the  latticed  girder  supporting  arm  which  is  pivoted 
at  ita  outer  end  at  the  elevator  head  and  its  inner  end  on  the  wall 
of  the  building.  Fig.  '.i  is  a  near  view  of  the  elevator  during  course 
of  construction  at  the  maker's  works.  1'he  elevator  is  l.'ift.  long 
and  can  be  extended  t-o  77  ft.  by  means  of  an  electric  winch. 


througli  gearing  is  u.scd  for  raising  and  lowering  the  latticed  girder 
arm.  To  maintain  an  even  load  on  this  motor  the  arm,  carrying 
the  telescopic  elevator,  is  provided  with  a  counterpoise  system  in 
which  is  included  a  method  of  balancing  which  ingeniously  adjusts 
the  balance  weights  according  to  the  particular  jxisitiun  of  the 
telescopic  elevator.  It  is  clear  that  at  the  lowest  limit  of  its  travel 
the  elevator  will  require  full  balance  weights  and  the  opjxfsite  will 
be  the  case  for  the  upper  limit.  Fig.  2  .shows  that  in  the  former 
case  the  full  number  of  balance  weights  will  have  been  picked  up. 
When  less  counter  balance  is  necessary  the  weights  concertina 
together.  The  side  elevation  shows  how  the  grain,  after  being 
raised  to  the  elevator  head  is  discharged  through  a  chute  into  a 
small  receiving  hopper  in  tlie  wall  of  the  building  which  communi- 
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•cates  by  a  chuto  inside  the  warehouse  to  [lortable  siwuters  delivering 
to  plants  and  thence  to  the  main  elevators.  This  is  the  function  of 
the  gear  for  discharging  from  barges  or  large  vessels.  Conversely 
ihe  equipment  provides  telescopic  chutes  whicli  admit  of  the  loading 


to  as  to  bring  the  elevator  closer  in  for  operation  from  vesscLs  close 
against  the  dockside.  This  .slew  ing  gear  is  actuated  by  a  separate 
winch,  and  as  it  is  only  occasionally  used  this  winch  is  designed  for 
hand  mov<-mcnt. 


I''ii;.  :{. — The  Elevator  in  Cockse  im-  C 


-of  barges  eitlier  from  the  building  itself  oi-  by  means  of  the  telescopic 
elevator  from  one  barge  to  another  or  from  a  large  vessel  or  to  a 
barge  alongside.  The  designers  of  the  equipment  have  provided  a 
slew  ing  machine  which  is  operated  by  hand  and  which  admits  of  the 
travel  of  the  telescopic  head  towards  the  building  in  either  direction 


Tlic  ci|uipmcut  has  been  attached  to  an  existing  warehouse 
without  structural  alterations,  arid  it  has  a  grain-handling  capacity 
of  120  tons  per  hour.  It  has  been  installed  by  Messrs.  Henry 
Simon.  Ltd.,  of  Manchester,  to  who.=e  engineers  we  are  indebted 
for  tlie  foregoing  particulars. 


Modern  Belt  Conveyor  and  Grab  Transporter  Plant. 


PL.VNT  for  the  rapid,  safe  and  economical  handling  of  all  kinds  of 
material  from  coal  and  iron  ore  for  shiploading  and  unloading 
in  iron  and  steel  works,  &c.,  down  to  cardboard  boxes  and 
packages  of  fragile  goods  is  manufactured  within  the  organisation 


of  the  General  Electric  Company.  The  en.suirg  particulars  and 
illustrations  will  serve  to  give  an  idea  of  what  has  been  accomplished 
and  will  act  as  a  guide  to  some  of  the  directions  in  which  modern 
material  handling  plant  may  be  adopted  with  the  idea  of  speeding 


Jr'n..    1.— Uke  Haml.no   I'la.nt  ok    im.r.Aiiii..-,  MiMsi.  Companv,  Almi.i.ia.     (;i,.Nt;uAL  \iew  oi   I'i.a.m,  .siiuWLNti  \essee  bei.nu  Loaiiki). 
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up  tlie  process  and  relieving  congestion,  saving  iaijour  and  super- 
vision, reducing  breakages  and  total  costs. 

The  extent  to  which  belt  conveyors  have  been  developed  and  are 
in  most  satisfactory  operation  in  factories,  mines  and  boiler  houses 


Fig. 


T.NSHORE  EXD  OF  TRANSPORTER  UXDER  ERECTION  AT  RoUEN. 


for  handling  material  in  bulk,  such  as  coal,  ore  and  grain,  is  well 
known.  In  adilition,  this  system  lias  proved  highly  successful 
for  the  shipment  of  bulk  material  in  large  quantities.  The  process 
of  loading  ships  is  comparatively  an  easy  question  when  belt  con- 
veyors are  employed  as  well  constructed  plant  with  belts,  designed 
with  the  proper  thickness  of  rubber  covering  and  disiwsition  of 


cotton  duck  plies  for  the  material  being  handled,  has  proved  satis- 
factory. The  range  of  this  method  of  loading  is  practically  unlimited. 
The  greater  the  capacity  the  less  is  the  tendency  to  any  ineehanical 
difficulties,  it  being  [xwsible  to  produce  plant  that  will  ship  at  the 
highest  rate  boats  can  take  the  material.  The  most  efficient  method 
of  conducting  unloading  operations  in  shipping  is  certainly  that  in 
which  grabs  and  transporters  are  used,  as  these  have  a  large  capacity- 
range.  Many  plants  which  have  been  erected  for  the  more  impor- 
tant railways  and  dock  companies  are  dealing  with  large  quantities 
of  coal  or  ore,  and  in  combination  with  conveyors  delivering  the 
material  to  distant  storage  entirely  without  the  inter\-ention  of 
hand  labour. 

We  may  mention  two  typical  plants  on  these  lines  which  were 
constructed  by  Fraser  &  Chalmers  Engineering  Works  for  the 
French  Government  during  the  war,  one  for  the  Port  of  Dunkirk, 
and  one  at  the  new  quay  L"I!e,  Rouen  (see  Figs.  2  and  3).  In 
the  former  four,  and  in  the  latter  two  electrically-driven  grab 
transporters  are  employed,  each  grab  having  a  capacity  of  2  tons, 
which  is  designed  to  handle  coal  or  ore  in  the  following  manner: — 
Unloading:  (1)  From  the  boat  to  lighters  and  barges  moored 
alongside;  (2)  From  the  boat  to  railway  trucks  standing  on  three 
sets  of  tracks  between  the  transporter  legs;  (.3)  From  the  boats 
in  any  position  along  the  quay  front  direct  to  a  belt  conveyor 
running  alongside  and  discharging  to  store  bunkers,  from  which 
wagon  can  be  loaded  through  the  chutes  provided.  The  grabs  are 
also  designed  to  undertake  loading  operations  from  railway  trucks 
to  the  ships"  holds. 

In  the  Rouen  plant  the  transporters  travel  the  whole  length  of 
the  quay  front  and  have  a  working  reach  of  72  ft.  from  the  quay 
wall.  They  are  fitted  with  hinged  jibs,  which  can  be  raised  verti- 
cally when  travelling,  thus  decreasing  the  resistance  and  increasing 
the  spe?d  of  travel  to  considerable  advantage.  Each  transporter 
is  capable  of  dealing  with  1.'0  tons  of  coal  per  hour  in  the  hrst  case, 
and  appro.ximately  1""  tons  per  hour  in  the  second,  corres]X)nding 
to  the  Avorking  distance  between  boit  and  lighter.  When  dis- 
charging to  storage  bunkers  the  grab  delivers  into  a  tixeel  hopper 
situated  at  the  end  of  the  transporter  structure,  through  which  a 
Xo.  1  belt  conveyor  is  loaded.  This  belt  has  a  capacity  of  200  tons 
p3r  hour.  It  is  run  the  entire  length  of  the  quay,  over  which  the 
transporters  operate,  to  the  storage  bin.  At  this  point  a  bucket 
elevator  is  employed  to  raise  the  material  to  the  Xo.  2  conveyor 
which  runs  the  length  of  the  bunkers,  and  from  which  an  automatic 
tripper  evenly  distributes  the  material  throughout  the  bin.  The 
b.nikers  are  of  ferroconcrete  construction  with  a  cajiaoity  of  2.000 
tons  of  coal,  and  are  arranged  to  feed  by  gravity  through  valves 
on  four  lines  of  rail  track,  each  line  being  provided  with  four  valves 
operated  by  hand.  The  operation  of  the  grabs  and  the  travelling 
of  the  transporters  is  of  course  entirely  electrical,  and  is  controlled 
by  one  man  in  a  cabin  provided  level  with  the  grab  so  that  full  view 
of  manipulation  can  at  all  times  be  obtained.  Another  interesting 
plant  is  shown  in  Fig.  1.  which  illustrates  a  belt  conveying  plant 
which  has  recently  been  installed  at  Almeria.  This  plant  has  a 
capacitv  of  7(10  tons  of  iron  ore  ]wr  hoav. 


Fio.  :j. — 1''rasi:r  \' 
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A  New  Design  of  Ball   Bearing. 


The  author,  who  has  been  known  for  many  years  as  being 
interested  in  F.  and  S.  Ball  Bearings,  and  latterly  in  connection 
with  ■'  The  Coventry  "  Chain  Company,  Ltd.,  whose  London  manager 
and  chief  representative  he  was  for  the  jjast  nine  years,  has  been 
instrumental  in  helping  to  put  on  the  market  a  ball  bearing  and 
a  disc  bearing,  both  of  which  are  most  interestmg  from  the  jxjint 
of  view  of  design  and  construction  and  from  the  quality  of  steel 
from  which  they  are  made.  A  large  company  \vi]l  shortly  be 
■registered  under  the  title  of  The  Northern  Ball  Bearmgs,  Ltd., 
with  its  registered  offices  at  115,  Great  Portland-street,  London,  W.l, 
from  which  the  entire  sale  organisation  will  be  conducted  under 
the  management  and  sole  control  of  the  author. 

Below  is  appended  an  article  in  which  the  chief  points  of  interest 
in  connection  with  these  bearings  are  set  out,  and  these  should 
be  of  great  interest  to  readers  of  the  "  Electrician." 

The  term  ball  bearmgs  is  a  commonplace  designation  conferred 
by  engineers  o  j  a  component  introduced  into  their  designs  to  support 
the  load  of  revolving  parts  and  to  eliminate  friction  ;  that,  in  brief, 
sums  up  the  objects  in  life  of  a  ball  bearing.  Fortunately  the 
designers  and  manufacturers  of  ball  bearings  are  continually  striving 
to  attain  greater  perfection  of  their  productions,  and  for  the  purpose 
•of  this  article  the  writer  will  endeavour  to  show  to  what  extent  the 
•designers  of  the  X.K.A.  ball  bearing  have  achieved  that  object. 
Allowing  that  the  tolerances  for  the  inner  and  outer  rings  and  the 
spherity  of  the  balls  are  within  the  finest  limits  that  human  element 
can  control,  aided  by  and  vouchsafed  for  by  the  use  of  world-re- 
nowned and  celebrated  Johannsen  gauges  and  other  elaborate 
measuring  appliances  w-hich  ensure  the  interchangeability  of  one 
type  of   ball  bearing  with  any  other,  it  now  remains  to  be  shown 
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ticance,  and  together  with  the  patent  cage  construction,  allows  the 
diameter  of  the  balls  for  a  given  size  of  bearing  to  be  much  greater 
than  in  any  other  make  (the  advantage  being  that  the  load  carrying 
capacity  depends  entirely  on  the  number  of  baUs  supjKirting  the  race 
and  their  diameter).  By  shortening  of  the  utmost  minimum 
of  the  bridge— which  is  formed  by  separating  the  balls  wide  apart, 
a  f  lult  common  to  many  bearings  where  the  cage  is  of  a  cast  type, 
an  1  which  must  be  considered  a  serious  defect  and  weakness  in  the 
design  of  a  ball  bearing  is  avoided. 

One  other  point  to  be  noted  in  connection  with  this  type  of  ball 
separator  is  its  extreme  lightness  resulting  in  the  abnost  entire 
elimination  of  the  vagaries  of  centrifugal  force  which  in  many  other 
types  of  cages  of  heavy  construction  is  very  self-evident,  and 
which  in  abnost  every  instance  of  rapid  ball-bearing  slackness  is 
the  primary  cause  of  trouble.  The  designers  have  not  been  content 
to  allow  their  activities  to  rest  in  having  achieved  such  an  advance 
in  ball-bearing  design,  but  have  also  produced  what  is  known  as  a 
disc  bearing.     This  is  described  below. 

The  advantages  which  have  followed  on  the  introduction  of 
ball  and  roller  bearings  have  been  of  such  a  nature  as  rapidly  to 
expand  the  field  of  application  of  this  type  of  equipment.     The 


Fig.  1. 


how  the  ball  bearing  which  we  have  mentioned  above  fulfils  the 
conditions  we  have  laid  down  and  has  greater  claims  to  the  premier 
position  of  all  ball  bearings  over  others.  Here  then  is  the  reason  : — • 
The  designers  of  the  N.K.A.  ball  bearing  have  set  out  to  construct 
a  ball  bearing  that  shall  for  a  given  size  have  a  greater  load  carrying 
capacity  than  any  othe^  ball  bearing,  and  they  have  achieved  this 
object  by  employing  a  ball  cage  or  seperator  of  special  design. 
This  is  constructed  from  a  selected  steel  wire  formed  by  a  special 
rolling  process  and  dies  to  the  exact  shape  of  the  ball,  and  is  looped 
ao  that  the  jxjints  of  the  balls  just  take  a  light  bedding  in  the  loop, 
and  are  therefore  prevented  from  touching  each  other.  At  the 
same  time  the  separator  is  (irmly  held  against  the  possibility  of  com- 
ing adrift  {see  Fig.  1).  It  will  be  noticed  that  there  is  an  entire 
absence  of  rivets,  pins  and  other  cage-fastening  devices  in  the 
construction  of  the  cage.  These  devices  have  in  fact  frequently 
brought  about  the  early  destruction  of  a  bearing,  whereas  in  the  cage 
under  review,  owing  to  the  flexibility  of  the  wire,  it  is  immune  from 
the  possibility  of  distortion,  and  thus  has  nothing  in  its  construction 
to  impair  the  longevity  of  the  bearing. 

It  is  therefore  possible  by  reason  of  this  ball  cage  to  introduce 
the  maximum  number  of  balls  into  the  race,  or  in  other  words,  the 
eq^uivalent  of  a  full-ball  type  bearing  (see  Fig.  2)  with  the  entire 
•elimination  of  its  inherent  defects.  Further,  by  the  use  of  the 
very  highe.st  grade  chrome  steel,  and  by  subjecting  it  to  exhaustive 
mechanical,  chemical  and  raetallographical  examination  and  tests, 
the  race  sections  can  be  of  a  lighter  construction  than  is  possible 
by  use  of  other  gra<lcs  of  steel,  and  by  the  employment  of  most 
accurate  heat-treatment  and  hardening  process  regulated  by  the 
aid  of  self-registering  pyrometer  gauges,  uniformity  of  hardness 
of  the  ball  tracks  is  guaranteed — but  without  the  danger  of  brittle- 
ness  being  existent.     Therefore,  this  fact  is  of  the  utmost  signi- 


ball  bearings  especially  have  had  a  very  large  and  varied  field  of 
usefulness,  whereas  the  roller  bearings  have  been  applied  mostly 
in  special  cases  where  the  loads  to  be  carried  have  been  severe  and 
the  speed  of  rotation  slow.  In  spite  of  their  property  of  high-carry- 
ing capacity  the  ordinary  roller  bearings  possess  several  disadvan- 
tages, such  as  increased  frictional  resistance  as  compared  with 
ball  bearings,  inability  to  resist  a  thrust  load,  etc.  All  the  good 
features  of  the  ball  bearings  have  not  been  realised  in  the  existing 
roller  bearings.  With  the  above  conditions  in  mind  the  scientific 
department  of  the  Northern  Ball  Bearing  Company  have  for  some  time 
past  conducted  extensive  experiments  in  order  to  develop  a  new 
and  improved  type  of  bearing.  The  result  of  those  cxjx;rimcnts  is 
the  design,  which  has  been  termed  a  "crowned  disc  bearing."  This 
can  be  regarded  as  an  improved  roller  bearing,  possessing  all  the 
advantages  of  both  the  ball  and  roller  bearings,  but  eliminating  their 
fundamental  disadvantage.s. 

The  new  disc  bearing  consists  of  two  rings,  like  the  ball  bearmgs, 
those  rings  having  raceways  in  their  cylindrical  surfaces.  Instead 
of  balls,  however,  the  rolling  elements  consist  of  rollers  having 
plane  sides  and  a  spheroidal  bearing  surfaces.  As  will  be  seen  in 
Fig.  3  each  roller  consists  of  a  disc  cut  out  of  a  spool  or  barrel- 
shaped  body.  By  employing  this  shape  of  roUer  it  is  possible  to 
obtain  the  same  area  of  contact  as  that  of  a  considerably  larger 
ball,  without  increasing  the  diameter  of  the  roller.  By  a  certain 
proportioning  of  the  two  radii  of  curvature  of  the  roller  in  the 
axial  and  the  radial  plane,  there  is  obtained  the  great  advantage 
of  a  self-aligning  roller,  i.e.,  the  roller  when  working  in  the  bearing 
will  automatically  assume  such  a  position  that  the  resultant  of  the 
external  forces  acting  on  the  roller  will  coincide  witli  the  radial 
plane  through  its  centre.  At  high  speeds  of  rotation  there  is,  further, 
a  stabilisation  of  the  motion  by  virtue  of  the  dynamical  forces.     On 
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acoount  of  the  peculiar  shajje  of  the  rollers  it  is  possible  to  insert 
a  full  number  of  them  between  the  rings  of  the  bearing  without 
resorting  to  any  special  arrangements.  The  rollers  are  then  turned 
round  when  fitted  into  the  raceways.  The  roller  case  is  so  con- 
structed as  to  permit  the  above-mentioned  self-aligning  action  of 
the  roller  to  take  place. 

f.The  advantages  over  roller  bearings  of  the  self-aligning  rollers 
jjiay  be  stated  as  follows  :  In  all  ordinary  roller  bearings  it  is  neces- 


FiQ.  3. 

sary  forcibly  to  guide  the  rollers  by  means  of  tlie  cage  or  other 
«,rrangement.  This  necessity  introduces  additional  pressure  and 
friction,  which  naturally  increases  the  resistance  in  the  bearing  as 
well  as  the  wear,  and  thus  shortens  the  useful  life  of  the  bearing. 
In  the  N.K.A.  new  disc  bearing  these  undesirable  features  are 
non-existent,  as  its  rollers  are  self-aligning.  The  purpose  of  the 
roller  cage  in  an  ordinary  bearing  is,  therefore,  the  same  as  that 
of^the  ball  cage  in  the  ball  bearings,  namely,  to  keep  the  rolling 


elements  apart  so  as  to  prevent  each  from  gliding  against  its  neigh- 
bours. As  is  well  known,  a  ball  bearing  has  a  considerably  lower 
frictional  resistance  than  the  ordinan,-  roller  bearings.  In  this 
new  type  the  rollers  act  in  much  the  same  way  as  the  balls  in  a 
ball  bearing,  and  the  friction  in  this  bearing  is  therefore  directly 
comparable  with  that  in  a  ball  bearing.  Ordinary  roller  bearings 
cannot  be  subjected  to  a  high  rotative  speed,  as  their  comparatively 
high  internal  friction  will  cause  an  undue  heating.  In  this  respect 
also  the  new  discbearing  is  directly  comparable  with  the  ball 
bearings,  but  will  have  an  advantage  even  over  the.se  in  the  fact 
that  the  mass  of  its  rollers  is  less  than  the  mass  of  the  balls  of  an 
equal  strength,  so  that  the  action  of  the  centrifugal  forces  will  be 
even  less  in  the  N.K.A.  disc-bearings.  Ordinary'  roller-bearings 
have  generally  no  cajjacity  for  carrying  a  thrust.  In  the  new  disc 
bearing,  as  has  been  explained  above,  the  rollers  always  move  in 
such  a  way  that  the  resultant  of  the  applied  forces  coincides  with 
their  central  plane.  Therefore,  when  a  thrust  load  is  put  on  this 
bearing  its  rollers  instantly  align  themselves  at  an  angle  to  the  plane 
of  rotation  of  the  bearing  so  as  to  resist  this  thrust  load.  From 
the  extent  of  the  deviation  of  the  rollers  the  angle  of  reaction  is 
determined  by  the  amount  of  the  thrust  load.  Thus  it  will  be  seen 
that  this  bearing  can  carry  not  only  a  radial  load  but  an  axial  load 
too.  In  a  ball  bearmg  the  radial  load  carrying  cajiacity  is  pro- 
portional to  the  square  of  the  diameter  of  the  ball.  By  examining 
Fig.  3  it  will  be  seen  that  the  bearing  surface  of  a  roller  can  be  con- 
sidered as  consisti  g  of  a  part  of  the  spherical  surface  of  a  ball, 
the  diameter  of  which  is  greater  than  the  distance  between  the 
raceways  in  the  bearing  rings.  Thus  if  the  carrying  capacity  of 
the  roller  is  in  proportion  to  the  square  of  this  increased  diameter, 
this  new  disc  bearing  will  be  able  to  carry  a  load  considerably 
greater  than  that  of  a  ball  bearing  of  the  same  size.  On  account 
of  the  shape  of  the  rollers  i :  is  possible  to  make  the  new  bearings 
narrower  than  the  corresponding  ball  or  roller  bearings. 


A  30  cyvi.  Lo-^v  Portal  Gantry  Crane. 

It  isjdesirable  wlien  erecting  cranes  for  quayside  work  that  the 
front  leg  of  the  crane  should  be  as  near  as  possible  to  the  side  of  the 


View  of  thk  Low  Portal  Gvntrv  Crank. 


basin  or  dock  to  avoid  an  abnormal  length  of  jib  and  to  permit  as 
great  a  stability  as  possible.  In  order,  however,  that  the  crane  may 
not  interfere  with  other  traffic  to  a  greater  extent  than  is  absolutely 
necessary  its  base  must  be  so  arranged  that  railway  wagons  and 
other  vehicles  may  pass  beneath  it.  This  condition  has  given  rise 
to  the  well-kno\m  .Portal  type  of  crane.  An  interesting  type  of 
crane  of  this  kind  has  recently  been  designed  by  Messrs.  Craven 
Brothers,  Ltd.,  and  is  showii  in  the  accompanying  illustration.  The 
crane  is  of  an  electrically-driven  low  jwrtal  gantry  wharf  crane  with 
a  normal  load  of  30  cwt.  It  is  fitted  with  the  Craven  patent  der- 
ricking  motion,  a  large  number  of  which  have,  we  understand, 
recently  been  supplied  for  docks  at  home  and  abroad.  The  special 
feature  of  this  motion  is  that  the  rope  passes  from  the  barrel  directly 
over  a  single  jib  sheave,  exactly  in  the  same  manner  as  in  a  crane 
with  ordinary  derricking  motion.  This  jib  sheave  is  carried  by  a 
special  compensating  beam  at  the  jib  head.  This  beam  is  pivoted 
at  about  its  middle  and  at  the  end  opjiosite  to  that  fitted  with  the 
jib  sheave  is  attached  to  a  jjoint  on  the  revolving  superstructure  by 
a  radius  rope  or  rod.  The  effect  of  this  radius  rope  is  to  give  such 
movement  to  the  beam,  relative  to  the  jib  structure,  as  to  caxise  the 
sheave  to  move  in  approximately  a  jiarabolic  pith,  so  that  the  sum 
of  the  distances  from  the  hoisting  barrel  to  the  sheave,  and  from  the 
sheave  to  the  lifting  hook  in  all  positions  of  the  jib  is  constant.  This 
ensures  a  level  path  being  taken  by  the  liook  wliilst  derricking,  and 
consequently,  whilst  derricking,  a  complete  balance  is  maintaineil 
as  far  as  the  effect  of  the  load  is  concerned.  The  power  taken  to 
derrick  is,  therefore,  reduced  to  that  required  to  overcome  friction 
only,  apart,  of  course,  from  raising  the  weight  of  the  jib.  This  latter 
amount,  when  so  desired,  can  be  balanced  by  a  sejmrate  gear,  such 
as  is  shown  at  the  tail  end  of  the  superetructure  on  the  accorapanjang 
pliotograph.  This  consists  of  ropes  passing  off  from  the  derricking 
liarrcl  round  a  rising  and  falling  oounterw  eight.  It  sliould  be  noted 
in  this  gear  that,  in  contradistinction  from  nearly  all  other  motions 
which  give  a  level  path  of  liook  whilst  derricking,  the  rope  does  not 
pass  romid  any  additional  sheaves  whatever,  and  a  maximum  of 
efficiency  is,  therefore,  claimed  for  the  Craven  system.  As  is  well 
known,  passing  the  hoisting  rope  roimd  sheaves  very  considerably 
reduces  its  life,  and  further,  and  more  important,  seriously  reduces 
its  elficiency. 

Wliilst  tlie  fact  of  obtaining  a  constant  path  of  hook  by  any 
system  of  sheaves  will  certainly  reduce  the  power  required  to 
derrick,  this  is  of  small  moment  when  the  period  of  time  in  which 
tlic  derricking  motion  is  in  operation  is  taken  into  consideration  and 
is  compared  w  ith  the  loss  of  efficiency  in  hoisting,  this  latter  motion 
being  bv  far  tlie  one  most  constantly  used. 
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The  "Orwell"  Electric  Lorry. 


As  Mr.  (onradi  shows  in  his  Paper  {see  page  682),  the  electric 
vehicle  has  in  recent  years  come  to  its  own,  and  in  its  particular 
•sphere  has  shown  itself  reliable,  cheap  and  adaptable.  That  ijar- 
ticidar  tield  is.  of  course,  the  short  haul,  especially  in  towns  where 
cleanliness  and  quietness  are  of  primary  iraiiortance.  In  general, 
it  mav  be  said  that  the  efficiency  of  the  combination  of  the  modern 
storage  batterv,  with  an  electric  motor  or  motors  and  a  simple  trans- 
mission svsteni  is  very  high  and  enables  about  60  to  70  per  cent,  of 
the  ener^'  in  the  battery  to  be  transmitted  to  the  road  wheels. 
Further,  the  electric  vehicle  has  no  engine  to  be  left  running  when 
the  car  is  standing,  thus  eliminating  one  source  of  waste  ever  present 
with  the  petrol-driven  combination.  On  the  contrarj-,  regenerative 
control  enables  an  appreciable  amount  of  energy  to  be  restored,  to 
the  battery  when  making  trips  tlown  hill.  Low  maintenance  cost, 
the  possibility  of  gradual  starting,  small  type  wear  and  cheap  in- 
surance are  other  factors  in  favour  of  the  electric  vehicle. 

One  of  the  most  interesting  of  the  modern  electric  vehicles  is  the 
••  Orwell "    which   is   manufactured   according   to    the   "  Mossay 
system  by  Messrs.  Ransomes,  Sims  and  Jeffries,  Ltd.,  whose  selling 
agents  are  Messrs.  Mossay  &  (.'o. 

In  this  case  the  chassis  is  driven  by  two  direct-current  motors 
either  geared  to  the  front  wheels,  or  operating  on  the  back  wheels 
by  means  of  chains  and  sprockets.  It  is  usual  to  tit  the  front  wheel 
drive  on  vehicles  up  to  2.\  tons  capacity,  and  the  rear  wheel  drive  on 
the  larger  sizes.  In  cases  where  the  roads  are  particularly  bad,  tlie 
rear  wheel  drive  may  be  fitted  to  vehicles  of  the  lower  capacity. 
The  motors  are  total'ly  enclosed  and  are  provided  with  aluminium 


by  pulling  a  handlebar,  thus  ensuring  easy  handling.  Fig.  2  shows 
tlie  battery  pulled  out  for  examination.  The  operation  of  raising 
the  handle-bar  lifts  the  battery  box  a  fraction  of  an  inch,  throwing 
its  weight  on  to  rollers.  By  pulling  the  handle  the  battery  slides 
out  and  is  thus  readilv  accessible  for  examination.     When  tlie  boxes 


Fio.  1. — Motor  of  21  ton 
Vehicle  from  C'ommut.\tor 
Cover  removed. 


end-shields  ai;d  watertight  covers  which  can  be  easily  removed  for 
inspection  of  the  commutators.  In  the  front  wheel  drive  the  motors 
are  bolted  to  the  swivel  axles,  and  the  motors  drive  the  front  wheels 
by  helical  gears  on  the  armature  shafts  which  mesh  with  internal 
helical  spur-rings  on  the  wheel  hubs.  These  rings  and  the  pinions 
are  made  of  high  grade  steel  and  run  in  dust-proof  and  water-proof 
casings  tilled  with  grease.  In  the  rear  wheel  drive  the  motors  are 
bolted  on  to  each  side  of  the  chassis  frame,  and  (irmly  secured  to  the 
longitudinal  and  transverse  members. 

The  power  of  each  motor  is  transmitted  bj'  enclosed  helical  gear 
to  an  independent  countershaft  carrj-ing  a  chain  sprocket,  which 
in  turn  transmits  to  a  rear  road  wheel  by  a  roller  chain.  Ball 
bearings  are  u.sed  throughout.  This  adds  to  the  lirst  cost,  but  is 
ab.solutely  essential  if  the  overall  efficien<-y  of  the  battery  is  to  be 
sustained.  Fig.  1  shows  the  motor  of  a  21  ton  "  Orwell  "  vehicle 
with  the  cover  removed. 

An  important  point  in  the  design  of  electric  vehicles  is  the  battery 
suspension,  .so  that  the  shocks  which  are  often  very  great  on  our 
present  roads  are  not  communicated  to  this  relatively  delicate 
apparatus.  The  batterj-  of  the  "  Orwell  "  vehicle  is  slung  under 
the  chassis  in  two  boxes,  each  box  being  arranged  to  slide  sideways 


2. — Battery  pulleu  ch't 

are  pushed  back  into  position  the  handle-bars  are  dropped,  releasing 
the  weight  from  the  rollers  and  locking  the  battery  in  position.    • 
The  electrical  control  equipment  (Fig.  3)  is  located  under  the 
driver's  seat.     There  are  two  controller  drums.     The 
main  drum  is  operated  by  a  gate  change  lever  mounted 
oa  the  side  of  the  driver's  seat.     It  has  four  running 
positions  for  the  forward  direction,  and  one  )K)sition 
for  reversing.     The  auxiliary  or  rheostatic  drums  are 
controlled  by  a    pedal.     In  its  nonnal  position  the  two 
resistance  steps   are   short-circuited.     Before  passing 
from  one  position   to  another  on  the  main  controller 
the  pedal  must  be  depressed  ;  this  inserts  the  two  re- 
sistance steps  into  the  circuit  and  then  interrupts  the 
current  when  the  pedal  is  fully  depressed.      In  this 
position  the  passage  to  the  next  position  of  the  main 
drum  takes  place  without  sjiarking.     By  releasing  the 
pedal  the  circuit  is  re-established  through  the  two  steps 
of  the  resistance  that  are  successively  cut  out  as  the 
pedal  is  released.     Thus  no  sparking  can   take  place 
on  the  main  drum,  all  the  wear  being  taken  upbj'the 
starting  drum,  which  is  protected  by  a  magnetic  blow- 
out, and  is  quite  inexpensive  to  renew.     It  is  obvious 
that  the  repeated  insertion  of  the  resistance  steps  causes 
the  passage  from  step  to  step  of  the  main  controller  to 
be  extremely  gradual  and  free  from  current  rushes.    The 
operation  of  the  rheostatic  drum  by  means  of  the  foot 
pedal  is  exactly  analogous  to  the  operation  of  the  clutch 
on  a  petrol  vehicle.     It  enables  the  driver  to  coast  in 
traffic  and  to  ease  off  when  turning  sharp  cornere  with- 
out intcrJ'ering  with  the  main  controller  aiul  leaving 
Vioth  hands  free  for  steering  and  signalling  purposes, 
which  ^everyone  will   agree  is  very  desirable   in    the 
crowded   streets   of   a   town.       In   this   design   every 
effort  has  been  made  to  assure  great  strength  and  reliability.     No 
combustible  material  is  used  in  the  construction,  while  the  finger 
tips  and  segments  are  all  renewable  and  may  be  reversed  so  as  to 
double  their  life.     The  cam  on  the  rheostatic  drum  is  arranged  so 
as  to  give  a  "  quick  break  "  when  passing  from  any  position  to  the 
next,  and  so  as  to  prevent  the  drum  from  remaining  between  the 


'  Orwell  ' 
End    with 


F  Controller. 
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ruiuiing  positions.  The  provision  of  a  magnetic  blow-out  prevents 
arcing  between  the  finger  tips  and  the  drum  segments.  Accessi- 
bility is  ensured  by  the  provision  of  hinged  doors  both  at  the  front 
and  the  top  of  the  controller  so  that  all  contacts  can  be  easily  reached. 
The  steering  is  by  worm  and  segment  with  adjustable  step- bearing 
for  taking  up  any  play.  It  operates  through  two  ball-socket  joints 
on  to  a  bell-crank  lever  pivoted  at  the  centre  of  the  front  axle.  This 
bell-crank  lever  acts  on  the  wheels  by  two  short  tie-rods.  By  this 
construction  the  stresses  in  the  steering  rods  and  links  are  reduced 
to  a  minimum.  The  axes  of  the  pivots,  about  which  the  wheels  turn 
when  steering,  pass  through  the  points  of  contact  of  the  wheels  with 
the  road.     As  a  consequence  of  this  arrangement  shocks  are  not 


it  is  claimed  the  motors  are  more  accessible  than  in  other  types,  and 
daily  inspection  is  possible  by  the  simple  operation  of  removing  the 
end-(.overs.  The  electrical  connection  of  the  motor  sensures  an 
excellent  differential  action  without  the  intenention  of  any  mech- 
anical parts.  With  the  front-wheel  drive  the  absence  of  all  pro- 
pelling mechanism  from  the  back  axle  makes  it  possible  to  sweep 
the  frame  downwards  when  it  is  desirable  to  have  the  platform  at 
the  back  ver^^  nei  r  to  the  ground,  as  is  often  required  for  ambulances, 
fire  engines,  tower  wagons  and  other  special  vehicles. 

Figs.  4,  5  and  (i  are  examples  of  the  "  Orwell"  electric  vehicle. 
Fig.  6  shows  one  (itted  with  end-tipping  gear.  This  can  be  arranged 
for  working  by  hand  power  or  by  electric  pov\er  controlled  from  the 


Fig.  4. — The  "  Oewell  "  Van  .\ppi,ied  to  Railway  Service. 

transmitted  to  the  steering  wheel  which  is,  therefore,  particularly 
easy  to  manipulate.  Further,  it  is  claimed  there  is  no  tendency  for 
the  front  wheels  to  deviate  from  the  set  course  by  unevenness  of  the 
road,  and,  in  case  of  emergency,  the  car  can  be  driven  by  one  motor 
alone  without  strain  on  the  steering  mechanism. 

In  all  electric  vehicles  some  easy  method  of  changing  is  essential. 
In  the  "  Orwell "  vehicle  the  chassis  is  fitted  with  the  standard 
charging-plug  approved  by  the  Electrical  Vehicle  Committee,  the 
socket  being  provided  with  a  cover  that  is  so  interlocked  with  the 
controller  drum  that  the  charging  plug  cannot  be  inserted  unless  the 
controller  is  in  the  '  oft' "  position.  In  this  {wsition  the  controller 
parts  are  "  dead."  Furthermore,  the  controller  is  locked  by  the 
charging  plug  so  that  the  vehicle  cannot  be  started  until  the  charging 
plug  is  withdrawn. 

Turning  to  mechanical  details  the  two  independent  mechanical 
biakes  ^^ith  which  the  "  Orwell"  is  fitted,  are  of  exceptional  power 
and  ieliabiht\      Tli   \  1..  (Ii   M  u|,..„  tlu-  IkuU  ubccls  and  arc  of  the 


Orwell  "  Vehicle  showing  Tipprxo  Gear  is  Action. 

driver's  seat  in  the  following  way  :  A  protected  powerful  horizontal 
square-threaded  shaft  workmg  through  a  heavy  bronze  crosshead 
is  connected  by  links  and  rollers  to  the  channel  framework  to  which 
the  body  is  secured,  and  is  driven  by  a  cross-shaft  through  enclosed 
bevel  gearing.  The  cross-shaft  is  fitted  with  winch  handles  for 
hand  power,  or,  if  desired,  it  can  be  driven  by  an  independent  electric 
motor  through  chain  reduction  gear.  The  motion  is  a  compoimd 
one,  the  vertical  movement  of  the  body  being  preceded  by  a  hori- 
zontal movement  of  the  body  towards  the  rear  of  the  chassis. 

Table  I. — Approximate  Running  Cost  of  a  2h-ion  Ortfell  Electric  Lorry. 
Total  Cost,  £1,1C0.     Energy  Consumption,  0-85  nnit  per  mite  at  UO  volts. 

Annual  mileage     |    6,0001    8,000     10,000     12,000 

£65 
140 
45 
20 


Current  (at  lid.  a  unit)  

Battery  maintenance  (18,000  miles  life) 

Tyres  (12,000  miles  life) 

Chassis  maintenance    


Running  cost    £133 

Driver    £150 

Interest  at  o   per  cent,   (averaged  on 

diminishing  value)    28 

Depreciation    of   vehicle,    less   battery 

and  tyres  10  per  cent,  per  annum.. 


Insura 


0,  &c. 


I    ]     Total  operating  cost    1     £4ll|     £456       £502 

Total  operating  cost  in  pence  per  mile  i      16-5      13-7        12-1 


£270 
£150 


£548 
11-0 


Table  II. — .ipproximate  Running  Cost  of  a  3.V-(«»  Orwell  Electric  Lorry. 
TotalCost,  £1,300.     Energy  consumption,  1-1  units  per  mile  at  1)0  roUs. 

Annual  mileage     6,000    8000    10,000    12,000 

Current  (at  Ud.  a  unit)  £40J  £55  £69  £82 

Batterv  maintenance  (18,000  miles  life)  "8  104  130  156 

Tyres  (12,000  miles  life) 28  37  47  .56 

Chassis  maintenance    13'  17  21  24 


THE  Same  Duty. 


internal  expanding  type.  The  service  brake  is  actuated  by  a  foot- 
pedal  and  the  emergency  brake  is  actuated  by  a  lever  tliat  can  bo 
held  on  by  a  ratchet.  Both  brakes  are  compensated  so  that  equal 
pressures  are  jjroduced  on  both  rear  wheels.  All  joints  in  the  trans- 
mission of  the  braking  action  aro  provided  with  lubricators.  The 
frame  consists  of  pressed  steel  girders  supfxirted  on  springs  over  each 
axle,  and  all  the  bolts  in  the  springs  are  enclosed  in  brass  bushes  and 
fitted  with  lubricators.  The  centres  and  rims  are  of  wrought  steel 
pressed  to  shape  and  riveted  together.     The  hubs  arc  of  cast  steel. 

Various  advantages  besides  high  efficiency  in  the  transmission  of 
power  are  claimed  for  the  two  motor  drive  used  on  the  "  Orwell." 
For  instance,  it  renders  unnecessarv' the  use  of  a  complicated  change- 
speed  gear  l)ox,  differential  gear,  cardan  and  universal  joint,  while 


Driver    

Interest  at  5  per  cent,  per  annum  (aver- 
aged on  diminishing  value) 

Depreciation  of  vehicle,  less  battery 
and  tyres  10  per  cent,  per  annum... 

Insurance,  So 


Total  operating  cost  in  pence  per  mile. 


1  £159 

.   150 

£213 
150 

£267 
150, 

£318 
150 

32 

32 

32 

32 

100 
15 

100 
15 

loo' 

15, 

100 
16 

£456 

£510! 

£5tU 

£615 

18-2 

lo-3 

13-5  1 

12-3 

After  all,  however,  the  value  of  any  vehicle,  electric  or  otherwise, 
depends  on  what  it  is  going  to  eost  to  run.  It  is.  therefore,  of  interest 
to  be  able  to  reproduce  the  figures  in  the  above  tables  which  refer 
to  the  2i-toi}  and  3.V-ton  "  Orwell "  vehicle  respectively.  It  will  be 
.agreed  that  the  showing  is  exceedingly  good. 


702 


THE  ELECTRICIAN. 


December  12,  1919. 


G.E.C.  Electric  Vehicle   Equipments 

The  manufacture  of  electric  vehicle  and  trucks  for  urban  deliverj^ 
services  and  for  use  in  and  about  railway  stations,  factories,  stores, 
&c.,  is  imdertaken  at  tlie  Witton  Works  of  the  General  Electric 
Company.  These  appliance.*;  need  very  spi-cial  attention  in  manu- 
facture, and  all  parts  must  be  easily  accessible,  strong  and  correctly 
designe<l,  and  in  addition  the  electrical  gear  must  be  "fool-proof." 
Two  details  of  the  G.E.C.  vehicles  will  be  considered  here.  The 
first  is  the  electric  motor,  and  the  second  the  controller.     A  typical 


Fiu.    1.— G.E.C.    Co 


iTRULLKR      KUK      ELKI 

Rk.moved. 


TKCIMUBILES 


illustration  of  the  former  is  given  in  Fig.  2,  and  of  the  latter  in 
Fig.  1,  from  which  the  details  of  construction  can  be  seen.  G.E.C. 
'■  Witton  "  motors  for  electromobiles  are  made  in  several  sizes, 
according  to  the  output  required.  For  i-ton  lorries  the  motors 
run  at  1,500  r.p.m.,  taking  18  amps,  at  60  volts.  For  1-ton 
lorries  the  speed  is  the  same,  the  current  taken  being  25  amps,  at  60 
volts.  For  the  3-5  ton  vehicles  the  speed  is  1 ,200  r.p.m.,  and  the  current 
35amijs.  at  60  volts  :  while  for  the  trucks  the  speed  is  1,000  r.p.m., 
and  the  current  40-45  amps,  at  24  volts.  Two  ratings  of  motorare 
supplied  according  to  the  use  towhich  themotoris  to  be  put; 
(1)  Intermittent  latinL'fortnuks.      This  is  based  on  the  one 


and  with  the  covers  off.  The  temperature  rise  must  not  exceed 
.■j0°C.  by  the  thermometer.  Xo  artificial  ventilation  is  used  during 
the  tests. 

ThefoUowingaresomeoft  lie  principal  particulars  of  the  motors: — 
The  frame  is  of  cast  steel,  and  the  whole  machine  is  of  tlie  totally 
enclosed  type,  access  to  the  inside  being  obtained  by  a  liinged 
aluminium  door.  The  armature  is  of  the  drum  slot  type  and  is 
carefully  balanced  to  run  perfectly  true,  and  is  set  in  the  magnetic 
field  in  such  a  way  as  to  obviate  anj-  tendency  to  end  thrust  on  the 
shaft.  The  commutator  is  built  up  of  hard  drawn  copper  bars, 
insulated  by  pure  mica.  These  bars  are  forced  by  means  of 
hydraulic  pressure  into  a  cast-iron  clamp  ring,  and  whilst  held  in  this 
position  the  V  in  the  ends  of  the  segments  for  receiving  the 
micanite  insulating  rinrs  is  turned.  The  micanite  insulating 
rings  are  moulded  from  carefully  manufactured  micanite  sheets 
in  steam-heated  moulds,  under  jiowerful  pressure,  by  which  means 
a  practicaUy  solid  mica  cone  is  obtained.  The  commutator  is  then 
assembled  in  a  strong  cast-iron  spider,  and  thoroughly  baked  in 
order  to  drive  out  all  moisture.  Each  commutator  is  tested  both 
for  insulation  against  the  frame,  as  well  as  for  insulation  against 
adjacent  bars.  Although  the  armatures  have  to  work  at  voltages 
up  to  100  volts  only,  they  are  tested  with  an  alternating  current 
of  I  ..WO  volts  to  frame,  after  the  armature  is  wound  and  in  a  hot 
condition.  The  brushes  are  adjusted  to  the  correct  position  when 
the  machine  is  tested,  and  no  shifting  of  the  brushes  is  aftenvards 
required  for  any  conditions  of  load  between  no  load  and  overload. 
Only  two  rows  of  brushes  are  used,  which  are  placed  on  the  upper 
portion  of  the  commutator  where  they  are  easily  accessible  by 
opening  the  inspection  door.  Ball  bearings  are  used.  The  leads 
are  taken  otf  the  brush  gear  and  carried  through  the  frame  in  bushed 
lioles,  so  no  separate  terminals  are  needed. 


The  Tilling-Stevens  "  Petrol  Electric." 

A  system  which  attempts  to  make  the  best  of  two  possible  worlds 
in  traction  problems,  and  to  a  great  extent  succeeds,  is  the  petrol- 
electric,  in  which  it  will  be  remembered  those  characteristics  of  the 
fjetrol  engine,  which  are  undesirable  for  this  class  of  work,  are  elimi- 
nated by  the  introduction  of  what  is  really  electric  gearing  between 
the  prime  niover  and  the  road  wheels.  An  example  of  this  feature 
of  traction  practice  is  the  TiUing-Stevens  vehicle,  an  example  of  one 
of  which  engaged  on  war  work  we  give  in  the  accompanying  illus- 
tration. In  this  case  it  is  interesting  to  note  the  dynamo  which  ig 
used  for  driving  the  vehicle  also  supplies  current  for  operating  the 
searchlight. 


Fig.  2. — "  Witton 


hour  full  load  taken  with  thctopcoveroH.  The  temperature  rise  of 
the  windings  does  not  then  exceed  75'C.  measured  by  thermometer 
or  100°C.  when  measured  by  resistance,  the  motors  running  at 
full  load  current  at  normal  speed.  (2)  Motors  for  vehicles  are  run 
continuously  for  four  hours  at  full  load  current  at  normal  speed 


The  principle  on  which  the  Tilling-Stevens  petrol-electric  is 
projx'lled  is  the  utilisation  of  electric  energy  transmitted  from  a 
dynamo  driven  by  a  petrol  internal  combustion  engine  to  a  motor, 
which  drives  the  back  axle  through  the  medium  of  a  cardan  shaft 
and   worm   gearing.     The  current   from   the   electric   generator  is 
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governed  by  means  of  the  engine  throttle  and  a  variable  resistance, 
which  is  introduced,  increased  or  decreased  at  will  by  the  operation 
of  a  resistance  lever ;  this  makes  the  control  and  driving  of  the 
vehicle  as  simple  as  possible.  It  should  be  noted  that  there  are 
no  gears  to  change  or  clutches  to  operate,  and  therefore  starting  or 
stopping,  increasing  or  decreasing  speed  is,  it  is  claimed,  effected 
without  any  jar  or  jerk  whatever,  and  running  under  all  conditions 
is  always  even  and  sweet.  This  feature  alone  makes  the  Tilling- 
Stevens  petrol-electric  a  favourite  for  passenger  conveyance,  and  its 
suitability  for  this  purpose  when  compared  with  gear-driven  vehicles 
cannot  be  too  strongly  emphasised,  while  the  same  characteristic  is 
also  advantageous  when  the  question  of  conveying  goods  comes  to 
be  considered.  To  stop  the  Tilling-Stevens  petrol-electric  vehicle 
it  is  only  necessary  to  throttle  do«-n  the  engine  and  apply  the  brakes, 
the  slow  speed  of  the  d\niamo  not  then  being  sufficient  to  generate 
enough  current  to  move  the  vehicle.  To  start  the  vehicle  again,  the 
brakes  are  taken  off  and  the  throttle  opened,  and  speed  from  rest  is 
gathered  with  far  greater  facility  than  in  the  case  of  the  gear-driven 
vehicle,  owing  to  the  elimination  of  gear  changing,  clutching  and 
de-clutching. 

The  utility  of  the  petrol-electric  system  is,  however,  by  no  means 
confined  to  passenger  conveyance  :  in  fact,  this  is  only  one  sphere 
of  work  in  which  it  is  being  used  with  distinction.  The  fact  that  the 
{lower  of  the  dynamo  can  be  used  for  auxiliary  purposes  when  the 
vehicle  is  at  rest  in  itself  places  the  petrol-electric  vehicle  as  the 
premier  vehicle  for  qmte  a  number  of  commercial  and  municipal 
purfXises.  As  an  instance,  we  might  quote  that  the  Tilling-Stevens 
petrol-electric  chassis  forms  the  basis  of  portable  arc  welding  sets, 
and  by  this  means  welders  are  able  not  only  to  save  time  by  the 
qaick  transportation  of  the  welding  set  to  where  the  work  is  required, 
but  also  save  money  by  the  utilisation  of  the  power  normally  to 
propel  the  chassis  to  ojjerate  the  welding  set.  Further  instances 
where  this  dual  utility  of  the  dynamo  is  taken  advantage  of  can  be 
found  in  fire  appliances,  where  power  for  the  pump  or  ladder  exten- 
sion is  supplied  from  dynamo-to\\  er  vehicles  for  repairing  electric 
tramway  wires  and  vacuum  cleaning  outfits — all  of  which  have  been 
used  with  success. 

Regarding  running  costs  we  are  informed  that  these  compare  very 
favourably  with  gear-driven  vehicles,  while  in  maintenance  charges 
the  advantage  is  decidedly  in  favour  of  the  petrol-electric.  The 
smoothness  of  running,  elimination  of  gear  changing  and  entire 
absence  of  mechanical  connection  between  engine  and  back  axle  are 
reflected  in  longer  engine  life  and  reduced  tyre  depreciation. 


S^vitch^ear  for  Materials  Handling 
Plant. 


As  regards  the  driving  of  plant  and  equipment  for  materials 
handling  by  modern  methods  the  electric  motor  reigns  supreme. 
This  jKsition  of  pre-eminence  carries  with  it,  however,  certain 
problems,  among  them  being  the  design  and  manufacture  of  suitable 
control  gear  in  order  that  full  advantage  may  be  taken  of  the  em- 
ployment of  remote  control  methods  and  automatic  fool-proof 
and  safety  devices.  Among  the  firms  which  liave  given  this  cjuestion 
close  attention  for  some  years  are  Electric  Control,  Ltd.,  and  in 
what  follows  we  give  some  account  of  their  activities  in  this  direction. 

We  may  first  deal  \\  ith  the  "  Empire  "  continuous  current  single 
solenoid  starter  which  is  shown  in  Fig.  I.  This  type  of  controller 
is  built  in  three  sizes  and  will  ojierate  motors  up  to  50  r.p.  heavy 
duty  (-to  starts  per  hour,  not  exceeding  150  per  cent,  full  load  toique) 
and  200  p.p.  light  duty  (5  starts  per  hour,  not  exceeding  50  per  cent, 
full  load  torque)  at  500  volts  and  correspondingly  smaller  motors  at 
lower  voltages. 

There  are  four  levers  carrying  solid  copper  butt  contacts.  The 
two  larger  sizes  have  in  addition  a  short-circuiting  laminated  copjicr 
brush.  The  levers  are  hinged  to  the  lower  pole  piece  of  the  solenoid. 
the  lower  ends  of  the  levers  passing  througli  a  brass  frame,  which  is 
attached  to  the  plunger  or  core  of  the  magnet.  The  frame  acts  as  a 
mechanical  interlock  when  the  starter  is  in  the  open  jwsition,  as  it 
is  then  impossible  to  close  any  of  the  levers  by  hand.  On  energising 
the  solenoid,  by  means  of  a  control  switch,  tappet  switch  or  pressure 
regulator,  the  plunger,  with  frame,  is  lifted  and  the  rate  of  lifting  is 
regulated  by  means  of  the  oil-dashjwt,  which  is  designed  so  as  to 
splash  no  oil  and  to  be  easily  adjusted  from  the  outside.  At  the 
lower  end,  on  the  inside  of  each  lever,  is  a  cam  device  which  is 
struck  by  a  roller  on  the  frame  ;  \vhen  struck  the  lever  is  then  in  a 
position  free  of  the  frame,  so  that  it  can  close.  Each  lever  has  a 
different  shape  of  cam  so  that  they  close  one  after  the  other  with 


a  proper  time  interval  between  them.  The  levers  arc  madejof 
malleable  iron  and  form  part  of  the  magnetic  circuit  of  the  solenoid. 
When  released,  therefore,  by  the  U])ward  motion  of  the  frame,  they 
are  puUed  into  the  magnet  pole  and  held  there  firmly  by  the  strong 
magnetic  puU.  When  the  solenoid  is  de-energised  the  plunger  and 
frame  in  dropping  knock  the  levers  off.  The  cop]x?r  contacts  have 
a  quick  make-and-break  action  on  tc  solid  carbon  blcKks.  Above 
2.50  volts  the  first  lever  is  fitted  with  a  magnetic  blow-out,  as  it 


1. — "  Totally-Enclosed  "   Type. 
Duty). 


3o  H.P..   .500  Volts   (Heavy 


always  ruptures  the  arc.  The  starter  is  u.sually  momitcd  on  an 
enamelled  slab  panel,  and  is  designed  so  as  to  be  easily  removable 
from  the  front.  It  can  also  be  mounted  on  mica-insulated  steel 
bars.  Owing  to  the  complete  absence  of  sliding  contacts,  this 
design  has,  we  understand,  proved  capable  of  0]x^rating  under 
continuous  and  Iicavy  snvice.     It  is  especially  suite<l  for  controlling 


-Hoisting    Controller    (Open    Type). 
Direct  Current. 


JO  H.r..    220  Volts 


lifts,  printing  presses,  pumps  and  raaehhie  tools.  It  is  supplie<l  as 
a  separate  unit,  in  "  open,"  "'  pn)tected  "  and  "  totally-enclosed  " 
types,  and  also  in  combination  witli  reversing  switches,  automatic 
contactor  type  or  hand  operated,  with  shmit  regulators,  automatic 
or  hand  operated,  and  with  cont.ictor  tyjx"  circuit   breaker  with 
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overload  relays  and  safety  diseonnw^ting  switch  of  the  "  totally- 
eiiclostxl-fool-pi\)of  "  type. 

Fig.  2  shows  a  contac'or  controller  with  seven  hoisting  spoeds  and 
seven  lowering  s|)eods,  whii'h  include  four  "  rlieostatie  braking" 
jwints.  The  series  current  relays  prevent  to*>  rapid  acceleration. 
The  ease  of  oixration  of  the  master  controller,  which  is  of  small 
size  even  for  the  largest  motors,  reduces  the  chance  of  accidents 
due  to  faulty  opt-ration.  By  installing  it  beside  the  motor  the 
main  copjier  connw^lions  between  the  motor  and  the  ojXTator's 
cabin  are  t^avc<l.  the  only  cable  refiuirtnl  being  a  nudti-cored  control 
cable.  For  modem  large  shipyard  aiul  dockyanl  cranes  it  is 
practically  essential  to  have  contactor  cont ml.  so  that  the  ninnei\)Us 
.<imall  master  controllers  can  be  within  easy  reach  of  the  ojjcrator. 
For   controlling    the    "  cio.-:s-traver"    or   "  travei-se,"    and    "long- 


C»0«  TWvt. 


fl     CUOiS  TRAva.  SLtWlClC  t  HOlSTIMC 
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Furnace   charger 


Fu!.   :{. — Di.M-.RAM   snowiSG  Complete  Contaitor  Control  for 
Chargiso  M.\chink. 

travel"  or  "slewing"  motors  the  same  number  of  control  points 
is  not  required  as  in  "  hoisting,"  and  consequently  the  controller 
is  smaller  and  simpler,  but  it  has  the  same  safety  features  ar\d 
advantages.  \'erv  similar  control  gear  witli  the  same  genenil  type 
of  master  controller  as  illustrated  and  described  above  is  suitable 
for  the  control  of  movable  cantilever  and  swing  bridges,  and  large 
mining  hoists  and  haulages. 


oloser  proximity^to  the  operator  of  all  the  various  controllers.  .-Vs 
this  duty  is  exoeptionally  severe,  oontaotors  will  stand  it  much 
better  than  ordinary  drum  controllers,  and  the  series-relay  affords  a 
proteotion  to  the  motors  and  equipment,  which  is  non-existent  in 
the  older  form  of  control.  It  is  also  ]X)ssible  to  save  many  of  the 
main  coiuiections  as  can  be  seen  by  referring  to  the  diagram  (Fig.  :{). 
The  blast  furnace  hoist  controllers  made  by  this  lirm  are  of  the 
contactor  type  and  go  through  a  complete  cycle  of  operations 
automatically.  When  loaded  they  are  usually  started  by  a  push- 
button. The  controller  then  accelerates  the  motor  to  full  speed 
until  it  reaches  near  the  top  of  the  furnace,  when  the  sjx-ed  is 
decreased  to  a  creeping  sjieed,  after  which  the  load  is  automaticallv 
tipped,  the  motor  stopj)ed  at  a  delinite  jwint  by  a  dynamic  brake 
and  then  rcverse<l  and  the  cage  lowered  at  normal  speed.  On 
nearing  the  bottom  it  is  again  slowed  down  and  stopjied  at  a 
deiinite  ]>oint.  The  slowing  down,  stopping  and  reversing  is  con- 
trolled by  taiqK't  switches  placed  at  top  or  bottom  or  by  a  switch 
gcarc<l  to  the  w  inding  drniir  and  driven  by  it.  While  the  controller 
has  all  the  features  of  a  lift  controller  it  is  stated  to  be  much  more 
automatic  in  its  oireration.  The  above  type  of  control  is  also 
suitable  for  conveyors  in  which  the  trucks  or  buckets  do  not  travel 
on  ai\  cirdless  rope,  but  ha\c  the  ro]ie  reversed  when  the  truck  is 
emptied. 


Progress  in  £dison  Vehicles. 

It  is  becoming  a  truism  to  say  that  the  development  of  the 
electric  vehicle  and  its  employment  for  all  sorts  of  purposes  are 
increasing  by  leajw  and  bomids.  As  some  contirmation  of  this 
we  may  say  t  hat  we  have  learned  from  the  Kdi.son  Accunrulators,  Ltd. , 
that  I  lie  ni  m'ler  of  onfer-s  received  by  them  has  considerably  in- 
crea.'^'d  itx'ently,  and  that  they  have  now  a  waiting  list  for  various 
classes  of  vehicles  amoimting  to  at  least  600.  This  development 
has  necessitated  a  large  incrca.se  in  the  size  of  their  works,  with 
the  ivsult  that  their  (jresent  factory  at  Marylcbone  is  being  con- 
verted into  offices,  showrooms  and  stores  for  spare  jwrts  and  in 
their  stead  very  large  premises  in  Landor-street,  Birmingham,  arc 
being  fitted  up  with  miudiines  of  the  most  up-to-date  character. 
This  development,  however,  has  been  to  some  extent  retardetl  by  a 
nunrber  of  unfortunate  strikes  and  other  similar  troubles.  It  is 
hoped,  however,  that  these  difficulties  will  shortly  be  overcome 
and  that  the  ideal  of  the  Company  to  obtain  a  weeldy  output  of 
15  chassis  will  be  r-ealised. 

Our  illustrations  show  two  typical  types  of  Edisoir  vehieles,and 
these  ai-e,  we  understand,  meeting  the  i-equirements  of  the  customers 
of  the  linn  for  such  work  as  local  deliveries  for  which  the  electric  is 
c«lHvially  suitable.  Modiiications  in  the  original  design  have, 
however,  been  necessitated  when  it  comes  to  their  cini)loyment  for 
municipal  work.  In  this  coimeetion  a  vehicle  has  rixcntly  been  put 
on  the  market  which  is  lifted  with  an  electrically-operated  tipping 
body  \\  ith  a  very  low  loading  line  of  4  ft.  11  in.  The  chassis  of  these 
vcliiclcs  have  been  designed  for  carrying  uatcr  tanks  for  street 


Flo.  4.     Ma'-tkr  Costboller  (.stkel  Mill  Tver:). 


Kio.  1. — TvpKS  OF  Modern  Kdison  Veuiclks. 


\  master  cont  roller  for  use  in  steel  mills  is  shown  in  Fig.  4.     This  watering  to  accommodate  as  miu-h  as  7.50  to  1  .(HM)  gallons  of  water, 

controller  is  verv  strong,  as  can  be  seen  from  the  illustration,  so  as  As  these  vehicles  are  only  required  for  a  relatively  short  season  in 

t  .  withstand  tlu-  worst  usage.     It  is  made  in  the  three  and  also  in  the  summer,  the  tank  has  been  made  easily  removable  and  the 

the  single  «iint  designs.  chassis  can  then  be  Htted  with  either  a  tipping  or  flat  body,  so  that 

Bv  using  contactor  controllers  with   small   crane   tvi>e   master  it  can  be  used  for  other  purpiscs  and  thus  be  kept  in  employment 

controUersgreat.rcaseof  operation  is  gaincil,  due  to  the  faot  of  the  throughout    the   year.     In    imnincial   towns   whero   the   drainage 
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system  is  not  perhaps  on  quite  so  up-to-date  lines  as  it  miglit  be 
there  is  a  demand  for  veliicles  capable  of  proceeding  through  back 
lanes  for  the  removal  of  house  refuse,  night  soil,  &o.  As,  however, 
many  of  these  lanes  are  narrow  and  frequently  have  sharp  angles 
and  awkward  corners,   it   l\as   been  found  necessaiy  to   provide  a 


The  Industrial  Outlook. 


vehicle  which  is  capable  of  carrying  out  this  work,  and  a  design 
for  this  purpose  is  now  under  consideration.  The  building  of 
I)latfonn  trucks  of  \\hich  a  large  number  have  been  brought  from 
America  for  workshop,  dock  and  railuay  working  is  now  proceeding 
at  the  Birmingham  factorj'  of  the  Edison  Accumulators. 


The  Victory  Magneto. 


On  Stand  166  of  the  Cycle  Motor  Cycle  and  Cycle  Car  Exhibition  at 
Olympia,  the  well-known  Acton  firm  of  Messrs.  C.  A.  Vandervell  & 
Company.  Ltd.,  exhibited  their  new  light-weight  magneto,  models 
K.'J.l  and  K.U.2,  and  also  lighting  sets  for  motor  cycles.  The  new 
magneto,  which  has  been  adopted  by  most  of  the  leading  motor  cycle 
manufacturers,  is  made  in  two  tyjx-s,  viz.,  for  single  cylinder  engines 
up  to  about  3  H.p.  and  for  horizontally  oppo.sed  twins  of  the  same 
power.  The  principal  features  of  previous  C.A.V.  models  are  incor- 
jjorated,  including  the  contact  breaker  which  works  without  a  rocker 
arm.     All  working  parts  are  entirely  protected  from  dust,  mud,  &c. 


Viicw  oi-  THK  Victory  Macneto. 

These  magnetos  can.  in  fact,  be  immei'sed  in  water  and  will  even  then 
work  perfectly.  Tiie  company  have  also  issued  a  leaflet  which  gives  an 
illustrated  descriptiuii  of  the  magnetos,  and  this  should  be  in  the  hands 
ijf  all  those  interest' il  in  the  use  of  this  type  of  electrical  apparatus. 

The  lighting  djiiamo,  although  primarily  intended  for  small  cars,  has 
licen  found  to  be  admirably  suited  for  motor  cycle  work,  and  owing  to 
the  great  advantage  of  its  Ix-ing  able  to  run  at  engine  speed,  ccimjilicated 
gearing  is  done  away  with.  The  usual  method  of  driving  the  d_\Tiamo 
is  by  means  of  a  i)uliey  on  the  engine  shaft,  which  takes  the  place  of  the 
li.\ing  nut.  C.A.\'.  batteries  have  already  been  proved  for  their  excel- 
lent properties  of  withstanding  the  extra  vibration  experienced  on  motor 
cycles,  and  give  the  most  satisfactory  service  when  used  for  battery 
lighting  only,  viz..  without  d^^lanul.  A  varied  assortment  of  lamps  t<> 
suit  all  types  of  machines  will  also  be  on  exliibition. 


Sir  AuoKLAXD  Geddes,  lecturing  on  this  subject  at  a  meeting  of  the 
Industrial  League  and  T'ouncil  last  week,  said  we  were  empluying  in 
industrj-  over  300,000  more  men  and  women  than  we  eniployed  before 
the  war.  In  consequence  of  the  stoppage  of  emigration  during  the  war, 
which  had  added  1,600,000  to  our  pnpulation,  of  the  fall  in  the  value  ol 
money,  which  had  made  it  necessary  for  an  increased  number  of  people 
to  go  out  to  work,  of  the  increasingly  independent  spirit  of  women,  and  of 
the  fact  that  men  formerly  engaged  on  the  land  or  in  domestic  work  now 
sought  work  in  the  industrial  world,  we  should  require  in  future  to  em- 
ploy loj  million  persons.  Employment  in  industrj-  presupposed  pro- 
duction, and  to  absorb  the  products  we  had  to  iind  market*.  We  had 
lost  some  of  our  best  customers,  Germany,  Austria -Hungary  and  Russia, 
and  the  purchasing  ca[)acity  of  France.  Italy  and  Belgium  was  greatly 
reduced.  At  present  we  had  only  two  serious  competitors — the  United 
States  and  Japan — supplying  goods  to  those  markets  in  other  parts 
of  the  world  which  were  able  to  pay  in  ])roducts  which  we  could  not 
produce,  hut  there  were  indications  that,  apart  from  anything  the  U.S.A. 
and  Japan  were  able  to  supply,  there  was  an  enormous  demand  to  bo 
fulKUed.  But  the  things  those  markets  required  were  not  the  sort  of 
things  the  Kuropean  markets  took  from  us  b3fore  the  war.  So  we  had 
not  only  to  increase  production,  but  to  change  the  ty|>e  of  things  pro- 
duced. It  was  not  impossible  to  do  this  if  we  approached  the  niatt<r  with 
a  spirit  of  determination.  Changes  in  wages  and  working  hours  made 
nmsiMiiu  nti:il  adjustments  necessary.  There  was  a  dislocation  in  the 
ll'iw  Ml  iiiihistrv  which  was  raising  the  cost  of  all  .sorts  of  gcxKls.  The 
f.ii  t  that  the  daily  average  of  work  fell  necessitated  an  increase  in  the  cost 
i)t  everything  in  the  country.  Ships  were  not  getting  the  same  work, 
and  the  result  was  the  price  of  our  goods  for  export  and  our  own  cost  of 
living  was  up.  The  fall  in  the  usage  of  railway  wagons  and  ships  affected 
the  ])rosi)cctivc  absorptive  power  of  the  markets  wc  supplied.  Our 
industries  were  resting  upon  an  artificial  basis.  We  were  s<'lling  coal  for 
industrial  and  private  purposes  below  the  cost  of  production,  and 
recouping  tnirselves  out  of  the  price  of  coal  exjxirtcd  or  sold  for  bunker 
purposes.  In  so  far  as  coal  was  being  supplied  for  bunker  purposes,  this 
])roccdun'  had  a  direct  effect  on  freights  for  raw  material  and  for  our 
manufactured  goods.  If  the  industrial  demand  for  coal  rose  sharply 
the  price  of  coal  must  inevitably  rise.  As  wo  pushedforward  thedcvelop- 
Munt  of  industry  we  were  bringing  nearer  the  moment  when  a  cheek 
would  come  to  industrj-  im  the  fuel  side.  The  fuel  difficulty  arose  |>artly 
as  tlie  result  of  the  reduced  number  of  hours  worked  in  the  mines,  |>artly 
from  transport  difficulties,  and  partly  from  the  difficulty  of  replacing 
plant  in  mines.  Unless  more  coal  were  produced  or  unless  .some  other 
fuel  could  be  got  to  take  its  place,  pushing  forward  our  industry  would  be 
like  pushing  it  into  a  noose.  There  was  a  great  development  in  the  use 
of  oil  fuel.  In  a  few  weeks  the  greatest  liners  would  go  to  sea  with  oil 
The  use  of  oil  brought  a  new  set  of  factors  into  the  industrial  outlook 
It  meant  that  the  ships  which  formerly  carried  coal  on  their  outward 
journeys  would  go  empty,  and  the  goods  coming  back  would  therefore 
have  to  pay  double  freight.  We  had  to  get  a  higher  level  of  skill  in 
industry,  aiul  if  the  population  was  to  stay  here  we  must  be  more  highly 
industrialised  than  ever  before.  Our  output  must  be  greater,  and  there 
must  be  a  far  greater  willingness  to  adapt  our  products  to  the  require- 
mcntsof  the  markctswe  hoped  to  secure.  The  goods  we  pro<lueed  must 
possess  a  higher  work  value  than  hitherto,  and  that  meant  technical 
education.  The  great  adjustments  necessarj-  coukl  only  be  made  if 
those  engaged  in  industry  — employers  and  employed — understood  what 
was  passing  on  around  us.  The  Government  could  not  t-ake  over  the 
whole  of  industry  and  run  it  them.sclves.  They  could  only  prewide  the 
opportunities  for  effective  instruction  and  be  ready  to  help  at  any 
moment.  Anything  such  a  body  as  the  Industrial  Ix-ague  and  Council 
could  do  to  promote  co-o])eration,  mitigate  strifcand  increase  the  under- 
standing of  the  problems  by  which  industry  was  governed  wouKI  be 
beneficial  to  the  wage  earners  and  the  country  as  a  whole. 


Patents  and  Designs  Bill. 


This  Bill  has  now  been  passed  by  the  Hou.se  of  Lotvls.  On  the  Com- 
mittee stage,  an  amendment  to  clause  1,  which  contains  provisions  for  the 
prevention  of  abuse  of  monopoly  rights,  was  re>ject<^d. 

On  clau.se  6,  which  increases  the  duration  of  patents  from  14  to  16 
years,  Karl  Grey  moved  an  amendment  providing  that  the  perio<l  from 
Aug.  4.  1!)14.  to  the  official  diiU-  for  the  t  rniiuation  of  the  war  .shall  not 
be  "taken  into  account,  but  after  discussion  the  amendment  was 
withdrawn.  ' 

Lorxl  Parmoor  moved  the  insertion  of  a  new  clause  to  provide  that 
where  by  reason  of  national  ser\-ice  in  connection  with  the  wara  patentee 
had  been  wholly  or  partially  |)ivvented  from  dealing  with  or  developing 
his  invention,  he  might  apply  to  the  Comptndler  in  the  prescribed 
manner  for  an  ext<-nsion  of  the  term  of  his  jwtent. 

Viscount  Pbel  pointt-d  out  that  the  duration  of  all  pii tents  had  luuler 
the  Bill  been  extended  by  two  years.  In  addition,  paU-ntees  wo<ild 
have  an  opportunity  of  obtaining  a  further  extension  if  they  could  show 
that  they  had  suffered  loss  or  damage  in  consequence  of  hostilities. 

The  new  clause  was  rejected  by  33  to  12,  and  the  Bill  reitorted  to  the 
House. 
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Electricity  (Supply)   Bill. 


The  adjounietl  debate  on  the  Second  Reading  of  tliis  Bill  was  con- 
cluded by  the  House  of  Lords  on  Monday. 

On  the  4th  inst.,  on  the  motion  for  the  Second  Reading,  the  Lorb 
Chaxcellob  .stated  that  unusual  care  and  deliberation  had  been  exercised 
in  recommending  the  proposals  to  the  House.  In  the  past  there  had  been 
an  extraordinary  anil  most  inconvenient  variety  of  pressures  and  fre- 
quencies of  sujjjily.  which  had  prevented  those  concerned  from  acting 
together,  and  had  enormously  increased  charges. 

Lord  DowNH.VM  expre.ssed  the  oj-inion  that  the  setting  up  of  some 
department  to  super\-ise  and  regulate  electricity  was  long  overdue  ;  but 
what  grounds  were  there  for  the  hope,  so  often  expressed,  that  the  Bill 
would  provide  "a  cheap  and  abundant  supply  of  electricity"  ?  The 
cost  of  putting  up  each  station  he  estimated  at  £6,000,000.  Therefore 
the  16  stations  would  cost  £96,000,000.  Add  to  that  another  £50,000,000 
which  would  have  to  be  found  for  equipping  the  stations,  putting  up  main 
transmission  lines,  &c.  ;  that  gave  a  total  of  nearly  £ir)O,OOO,000.  Then 
there  were  the  maintenance  charges.  Coal  was  double  the  pre-war  price, 
wages  were  also  double,  and  rates  would  before  long  be  double  also. 
The  supplv  might  be  abundant,  but  what  was  the  use  of  holding  out  to  the 
people  the  idea  that  it  was  going  to  be  cheap  ?  If  the  present  under- 
takers were  treated  justly,  he  believed  they  would  be  willing  to  come 
together  to  provide  schemes  by  which  smaller  stations  might  be  scrapped 
and  larger  stations  provided  for  combined  purposes. 

Lord  JIoTJLTOS  maintained  that  the  Bill  would  not  only  nationalise 
the  industry,  but  bureaucratise  it.  If  ever  there  was  a  moment  when 
we  ought  to  be  chary  of  seeking  future  benefit  on  borrowed  money  it 
was  the  present.  Surely  the  policy  ought  to  have  been  to  postpone  those 
grandiose  schemes  until  the  normal  industrj-  of  the  country  had  received 
what  it  stood  in  need  of.  There  had  not  been  the  faintest  adumbration 
of  what  the  sums  of  money  required  would  amount  to.  To  select  an 
industry  not  specially  suitable  for  Government  handling  for  nationaEsa- 
tion  seemed  to  be  a  thing  that  required  more  defence  than  it  had  received. 
The  community  found  itself  hampered  as  it  never  expected  to  be.  Why 
should  they  seek  in  those  circumstances,  without  waiting  to  see  how 
transitory  exbting  troubles  were,  to  make  our  industrial  life  more  com- 
plex ?  Why  should  they  supply  our  big  towns  with  the  absolute  neces- 
saries of  light  and  heat  by  means  of  mains  hundreds  and  hundreds  of 
miles  long,  all  of  which  were  subject  to  destruction  by  a  mere  individual 
fanatic  or  in  pursuance  of  a  policy  of  hostility  to  society  ? 

On  the  resumption  of  the  adjourned  debate  on  Monday,  Viscount 
Haldahe  reminded  the  HoiiJ-e  tliat  he  had  presided  over  a  Committee 
of  exiXTts  appointed  to  inquire  into  the  great  waste  that  took  place  in 
our  u.se  of  coal,  and  that  the  Committee  came  to  unanimous  conclusions 
which  had  taken  shape  in  the  BUI  before  the  House.  At  present  we 
generatK'd  motive  power  from  about  600  stations,  and  the  Committee 
found  that  the  work  could  be  donefarmore  efficiently  by  16  such  stations. 
One  of  the  reproaches  against  the  Bill  was  that  it  did  not  take  account 
of  the  gas  industry.  No  one  had  any  desire  to  injure  that  industry  ;  nor 
did  he  feel  that  the  principles  of  the  Bill  would  injure  it.  Gas  was  pro- 
duced in  a  costly  fashion  at  present.  The  purpose  of  what  was  proposed 
under  the  Bill  was  very  largely  to  increase  productive  power  in  this 
countrj'.  That  had  been  done  extensively  in  the  United  States,  in  the 
Rand  and  in  Westphalia,  and  the  success  had  been  such  as  to  produce 
unbroken  t<-.stimony  to  the  enormous  increase  of  output.  We  had  never 
really  thought  out  the  electricity  question  in  this  country,  and  had  left  it 
to  private  enterprise.  A  system  had  grown  up  so  antiquated  and  old- 
fashioned,  and  yet  on  .so  large  a  scale,  that  it  was  im])ossible  for  the 
private  individual  to  deal  with  it.  The  Bill  was  largely  in  the  interests 
of  the  consumer,  and  unless  the  consumer  was  able  to  get  for  his  works 
power,  lighting  and  heating  itwasuseless  to  talk  of  the  conditions  of  this 
country  as  regarded  production.  The  Bill  was  the  only  one  of  a  practical 
kind  which  had  b?en  brought  forward  for  increasing  j)roduction.  With 
regard  to  the  financial  liabilities  ))ro])osrd,  he  expressed  the  view  that 
there  was  not  a  single  penny  to  be  expended  which  would  not  almost 
certainly  come  back  t  >  the  State. 

Lord  Inchcai'E  held  that  the  backbone  of  the  success  of  this  country 
had  been,  and  would  be  in  the  future,  not  Government  control  or 
nationalisation  of  industry,  but  individual  enterprise  and  initiative.  If 
the  Bill  iKcame  an  Act.  our  el<itrical  undertakings  would  eventually  be 
nationalised,  and  the  whole  d'clncity  of  the  country  would,  in  effect, 
be  in  the  hands  of  the  Government.  He  viewed  with  considerable  alarm 
the  expenditure  which  the  Bill  would  entail.  The  country  was  being 
promised  cheap  electricity,  but  he  did  not  think  that  anything  provided 
by  the  Government  so  far  had  been  cheap,  though  perhaps  it  had  been 
nasty.  This  scheme  meant  more  (Jovernment  offices,  more  jobs,  more 
fat  Government  appointments  at  the  very  time  when  the  country  was 
crving  out  for  reductions. 

The  Marquess  of  Salisbury  said  they  were  all  agreed  that  some 
measure  was  required  to  co-ordinate  the  electrical  undertakings,  but 
there  was  a  prima  facie  case  for  the  cont<>ntion  that  the  Bill  would 
entirely  press  out  in  electrical  development  the  whole  of  private  enter- 
iirlse.  The  power  companies  and  the  provisional  order  companies 
criticised  the  Bill  on  the  .same  lines,  and  the  Association  of  Municipal 
Corporations  were  doubtful  about  the  financial  provisions  of  the  Bill 

Lord  AsHTON  OF  Hyde  thought  the  Bill  i>r,-mat»re.  It  would  be  very 
much  better  to  let  the  subject  rest  for  two  or  three  years.  He  was  not 
sure  that  those  great  power  hou.ses  were  absolutely  desirable. 

Lord  Emmott  submitted  that  there  was  a  case  for  the  second  reading, 
l)ut  that  the  whole  matter  deserved  more  consideration  than   it  had 


received.  In  addition  to  the  danger  of  current  being  cut  off  by  any 
discontented  clement  in  the  population,  there  was  another  danger  in  the 
event  of  our  being  involved  in  another  war,  arising  from  the  fact  that  the 
situation  of  the  transmission  lines  must  be  widely  known,  and  that  they 
might  be  made  the  object  of  concentrated  attack,  which,  if  successful, 
would  seriously  affect  tlie  carrying  on  of  industry.  He  was  very  sceptical 
as  to  the  alleged  enormous  saving  by  the  use  of  electricity.  He  did  not 
believe  that  any  Government  system  could  supply  electricity  anything 
like  as  cheaply  as  the  existing  power  undertakings.  Time  would  not  be 
wasted  if  they  simply  setuji  the  Commission  and  got  on  with  the  work  of 
surveying  the  situation. 

Lord  Pakmoor  said  that  were  the  Bill  to  become  law  no  private 
individual  or  company  would  be  able  either  to  erect  or  extend  a  gene- 
rating station.  Had  such  a  BiU  been  in  force  in  South  Africa  there  would 
have  been  no  Victoria  Falls  Company,  with  its  ample  electric  power  for 
business  and  other  purposes. 

The  Lord  Chancellor  having  replied,  the  Bill  was  then  read  a- second 
time. 


Trade  Marks  Bill. 


The  Committee  stage  of  this  Bill  was  taken  in  tlie  House  of  Lonls  on 
Monday. 

An  amendment  to  Clause  2  by  Lord  Moulton  was  agreed  to,  with  the 
object  of  making  it  clear  that  there  should  be  no  obligation  on  the 
Registrar  to  make  a  search  in  every  case. 

To  Clause  6  an  amendment  was  made  providing  that  "  no  word 
which  is  the  only  practical  name  or  description  of  any  single  chemical 
element  or  single  chemical  compound,  as  distinguished  from  .a  mixture, 
shall  be  registered  as  a  trade  mark." 

At  the  instance  of  Lord  Moulton,  a  new  clause  (in  place  of  Clause  II) 
dealing  with  the  registration  of  assignments  was  agreed  to,  and  an 
amendment  was  also  made  to  Clause  13,  substituting  April  1  for  January  1 
1920,  as  the  date  on  which  the  Bill  comes  into  operation. 

The  Bill  was  then  reported  to  the  House. 


Electricians'  Wages. 

We  are  informed  that  ata  meeting  of  the  Electrical  Trades  Union  with 
the  London- Section  of  the  National  Federated  Electrical  A.s.sociation 
(representing  the  electrical  contractors)  on  the  3rd  inst.  the  offer  of  the 
employers  to  bring  London  into  the  National  scheme  of  standardised 
wages  for  the  electrical  contracting  industry  by  which  London  men 
would  be  paid  2s.  per  hour  from  Dec.  1.  was  unconditionally  refused  by 
the  London  Committee  of  the  E.T.U.  The  refused  offer  included  certain 
allowances  which,  in  the  opinion  of  employers  would  have  the  effect 
of  increasing  the  men's  earnings  on  the  average  considerably  above 
what  would  have  been  obtained  by  the  offer  of  June  last  which  worked 
out  at  2s.  OJd.  The  rate  in  the  London  area  as  a  result  of  the  refusal 
therefore  remains  unaltered  at  Is.  7d.  per  hour,  plus  12J  per  cent,  on 
earnings,  whereas  the  rates  for  the  rest  of  the  countrj'  have  been  agreed 
at  23.,  Is.  lid..  Is.  lOd.,  and  Is.  9d.  inclusive  for  the  respective  grades 
into  which  the  country  has  been  divided.  LTnder  the  circumstances 
the  employers  who  consider  that  the  deadlock  caused  by  the  refusal 
would  operate  hardly  on  the  rank  and  file  of  the  E.T.U.,  have  decided 
that  the  inclu.sive  rate  of  2s.  per  hour  for  London  shall  be  paid  forth- 
with, and  the  rate  for  auxiliary  workers  over  21  .shall  be  Is.  7d.  per  hour. 

It  is  reported  that  a  ballot  of  the  E.T.U.  has  resulted  in  an  over- 
whelming majority  in  favour  of  action.  The  Executive  of  the  union  is 
now  empowered  to  take  whatever  action  it  tliinks  lit  and  wlicn  it  thinks 
advisable. 


The  National  Joint  Industrial  Council  agreed  unanimously  on  Nov.  27 
to  recommend  to  the  members  of  the  E.T.U.,  the  N.F.E.A.  and  the 
E.C.A.  of  Scotland  the  adoption  of  the  following  proposals  : — 

The  standard  rate  of  wages  for  the  towns  and  districts  in  Great  Britain 
and  Ireland  to  be  as  follows  : — 

Grade  A,  2s.  per  hour  ;  towns  and  districts  left  open. 

Grade  B,  Is.  Ud.,  covering  Mersey  district.  Manchester,  those  towns 
or  districts  in  Lanes  which  follow  the  .Manchester  rate,  and  South  Wales. 

Grade  C,  Is.lOd.,  Belfast,  Londonderry,  Scotland,  N.E.Coast,  Northum- 
berland, Durham,  Yorkshire,  those  towns  and  districts  in  Lanes  and 
Cheshire  not  covered  by  agreement  to  follow  Mersey  district  or  Man- 
chester rate,  Carlisle,  Eastern  Counties  (Lines,  Norfolk,  Suffolk,  and 
Essex  and  Herts)  outside  London  area,  Nottinghamshire,  I.ieice8ter- 
shire,  Derbyshire  and  Northamptonshire,  Bournemouth,  Plymouth, 
Devonport,  Bristol,  Birmingham  and  towns  following  Birmingham 
rate,  Coventry,  Wolverhampton  and  the  Potteries.  The  grading  of 
Taunton  is  left  over  for  further  consideration. 

Grade  D,  Is.  9d.,  r.Mnaining  towns  and  districts,  other  than  London, 
in  England  and  Wahs  ;  L\iton  is  left  over  for  local  agreement,  and 
the  grading  of  Ireland,  other  than  Belfast  and  Londonderry,  is  to  be 
settled  locally. 

The  above,  which  includes  the  12|  per  cent,  and  all  past  and  future 
awards  up  to  March  1,  1920,  are  to  be  standard  rates  and  shall  not  be 
altered  except  in  accordance  with  this  agreement.  The  new  rates  to 
take  effect  as  from  the  i)ay  day  in  the  week  ending  Saturday,  Dec.  6, 
1919,  provided  that  (a)  where  earlier  dates  have  been  agreed  locally 
such  earlier  dates  shall  be  substituted  for  that  given,   and  (6)  where 
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the  increase  in  any  district  exceeds  3d.  per  hour,  the  increase  payable 
as  above  shall  be  3d.  only,  and  the  balance  of  such  increase  shall  come 
into  effect  six  months  later.  Any  variation  in  the  above  general  rato? 
to  be  a  national  variation  and  to  be  applied  to  all  grades.  A  town  or 
district  may  only  alter  its  grade  by  local  agreement,  or  by  decisions  of 
thp  N..J.I.C.  faUing  local  agreement. 

After  March  31,  1920,  there  shall  b?  a  review  of  wages  in  February 
and  July  of  each  year.  Any  application  for  increase  or  reduction 
must  be  in  the  hands  of  the  Joint  Secretaries  of  the  N.J.I.C.  not  later 
than  January  1  and  June  1  for  consideration  at  the  following  meeting. 
Any  application  for  regrading  of  towiis  shall  be  considered  by  the 
D.J.I.C.'s  during  December  and  May,  and  mutual  recommendations 
or  failure  to  agree  shall  b^  submitted  to  the  National  .Joint  Secretaries 
not  later  than  Jan.  1  or  June  1  of  each  year. 

The  agreement  applies  to  all  qualified  journeymen  being  members 
of  the  E.T.U.  who  are  employed  by  electrical  contractors,  except 
employees  engaged  for  full  time  on  manufacturing  work  under  agreed 
engineering  conditions. 


Gommercial  Topics. 


Patent  Record. 


SPECIFICATIONS  PUBLISHED. 

The  /allowing  abstract  from  some  of  the  specifications  recently  published  have  been 
specially  compiled  by  Messrs.  Mewburn,  Ellis  &  Co.,  Chartered  Patent  Agents, 
70  and  72,  Chancery-lane,  London,  W.C. 

Whenever  the  date  applied  for  difjers  from'the  date  on  which  the  application  was  lodged 
at  the  Patent  Office  the  former  is  given  in  brackets  after  the  title, 

1918  Specifications. 

133.342  Western    Electric   Co.    &   Polinkowsky.    (Western    Electric   Co.  partly). 
Machine  switching  telephone  exchange  systems.     (17/1/18.) 

133.343  Western    Electric  (jo.    &   Polinkowsky.    Western    Electric   Co.    partly). 
Machine  switching  telephone  systems.     (25/1/18.) 

133.36!  Revel  &  BoLDORiNl.     Electric  steam  generators.     (19/6/18.) 

133.365  Pridham  &  Jensen.     Method  of  and  apparatus  for  telephonically  transmitting 
speech  in  an  improved  manner.     (26/6/18.) 

133.366  Western  Electric  Co.     (Western  Electric  Co.)     Modulating  means  for  high- 
frequency  oscillations.     (28/6/18. ) 

133,370  MORDEY  &  Hughes.     Electrical  searchlight  and  other  projectors.     (10/7/18.) 
133.376  Heape  &  Grylls.     Carbons  for  electric  arc  lamps.     (2/8/18.) 

133.403  Case.     Electric  resistances.     (10/9/18.) 

133.404  Case.     Light  reactive  electric  resistance  elements.    (10/9/18.) 

133.406  Fletcher.     Electrically-heated  warming  or  cooking  plates  of  the  enclosed 

type.     (18/3/19.) 
133.413  Murray.     Electric  vacuous  bulb  thermionic  devices.     (4/10/18.) 
133.422  Gill.     (Woods.)     Electrically-heated   water   and   like  services  and  systems. 

(7/10/18.) 
133.439  B.T.H.  Co.     (G.E.  Co.)     Electric  welding,     (9/10/18.) 
133.453  Shipman.     Trolley  shoes  or  collectors  for  electricity.     (11/10/18.) 
133.483  Oldham  &  Oldham.     Gas  exits  for  galvanic  batteries.     (25/10/18.) 
133.485  Kent.     Electric  furnaces.     (28/10,18.) 
133.499  PicKARD  &  DoBSON.     Electrical  ignition  for  internal  combust'on  engines  and 

the  like.     (5/11/18.) 
133,510  Grylls  &  Heape.     Electric  arc  lamps,     (11/11/18,)     (Addition  to  4,866/17,) 

(Cognate  Apolication  20,955/18,) 
133,513  EwEN.     Inductance  coils.     (13/11/18.) 
133,521  JowETT  &  Wilkinson.    Shuttles  for  weaving  in  electrically-stopped  looms. 

(20/11/18.) 
133,541  M.-voR  &  CouLSON  &  Moore.     Electric  alternating-current  slip-ring  motors. 

and  short-circuiting  and  brush-lifting  gear  therefor.     (14/12/18.) 
133.545  L02AN0.     Electrically-heated  utensils.     (23/12/18.) 
133,718  Hope.     Electric  lighting  of  machines  driven  by  electric  motors.    (21/3/18.) 
133,724  iMRAV,     (Bosch    Akt.-Ges.    R.)    Regulating    device    for    electric    machines. 

(11/6/18.) 


23.928 
23,940 
23.949 
23.952 
23,955 
23,956 
23,976 
23,977 
23.978 
23,979 
23,981 


24,064 

24,074 
24,080 
24,103 
24,105 
24,106 
24,114 
24,115 


24,164 
24,190 
24,197 
24,173 
24,214 
24,224 
24,225 


24  243 
24,246 
24,267 
24,290 


Stirling. 
Murray. 

BOORNE 


APPLICATIONS  FOR  PATENTS. 

Note. — Names  within  parentheses  are  those  of  communicators  of  inventions, 

September  30,  1919. 
Motor  and  dynamos. 
Trolley  adjuster. 
Electrodes. 
MAN,    Terminals  and  connections  for  electric  cables,  &c. 
Tedeschi.     Insulators  for  fixing  cables  to  walls,  &c.    (5/12/18,  Italy.) 
Tedeschi.     Insulators  for  fixing  cables  to  walls,  &c.     (18/2/19,  Italy.) 
Eckerslev  &  Prince.     Means  for  regulating  voltages  of  self-excited  generators. 
Anzani.    Contact  breakers  for  high-tension  magnetos.    (2/10/18,  France.) 
Anzani.    Contact  breakers  for  high-tension  magnetos.    (9/10/18,  France.) 
DouvRY.     Wireless  telephone  apparatus. 
Eayres-Gardner,    Directional  wireless  installations, 

October  1.  1919, 
Marks.    (rCoehler  Mfg.  Co.)     Electric  storage  batteries. 

Marks.    (Macfarlane  Communications  Corpn.)     Electrical  system  of  train  com- 
munication. 

October  2.  1919. 
Royston.     (Chadburns  Ship  Telegraph  Co.)    Sound  increasing  apparatus  for 

telephone  receivers. 
Donaldson.     Electric  appliance  for  heating  electric  irons. 
Barbour.    Starters  and  controllers  for  alternating-current  induction  motors. 
Thomson.    Mechanism  for  operation  of  electric  switches. 
B.  T.-H.  Co.  &  Taylor.    Alternating  current  dynamo  electric  machines. 
B.  T.-H.  Co.  &  Clinker.     Static  electrical  condensers. 
Mapks.    (Koehler  Mfj  Co.)     Electric  lamos. 

Marks.    (Maciarlane  Ommunications  Corpn.)     Electrical  system  of  communi- 
cation. 
American  Bosch  Magneto  CORPN.     Ignition  apparatus.    (1/10/18,  U.S.) 
American  Bosch  Magneto  Corpn.     Brush  holders  for  magnetos.    (26/10/18, 
U.S.) 

October  3.  1919. 
Morgan,  Shepherd  &  Shannon.    Fitment  for  attaching  magneto  to  engine. 
OuAiN.     Electric  heating  and  lighting. 
Mascarenh/  s.     Electric  lamps. 

Western  Electric  Co.     Electric  transmission  signalling  systems. 
Resonance,  Ltd,,  Dibdin  &  Glover.    Sound  reproducers  for  telephones,  &c. 
Mellersh- Jackson,    (American  Bosch  Magneto  Corpn,)    Magnetos, 
BoREL.    Apparatus  for  operation  of  receiver  with  plurality  of  separate  elements 
by  a  transmitter  with  comparatively  few  elements  and  conversely, 
October  4.  1919. 
Shanks.     Magnetically  operated  friction  clutches. 

Automatic  Telephone  Mfg.  Co.  &  Archer.     Electric  heating  apparatus. 
Pilgrim,     Electric  cooker  and  heater. 
Graham,    Telephone  apparatus. 


An  Industrial  Court. 

In  pursuance  of  the  new  Industrial  Courts  Act  the  .Minister  »f  Labour 
has  constituted  a  standing  Industrial  Court  for  dealing  with  trade 
disputes  which,  with  the  consent  of  the  parties  thereto,  may  be  referred 
for  settlement  by  arbitration.  The  fir?>t  members  of  the  Court  are 
Sir  William  W.  Mack-nzie,  K.C.,  K.B.E.  (President) ;  Mr.  F.  H.  McLeod, 
C.B.  (chairman);  Messrs.  D.  C.  Cummings.  C.B.E..  .1.  McKic  Bryce. 
Eniest  J.  Brown  and  F.  S.  Button,  with  MLss  Violet  Ma rkham  (Mrs.  .Jame.s 
Carruthers)  and  Miss  Cecilie  Matheson.  The  secretary  of  the  Court  is 
Mr.  G.  T.  R?id.  Other  chairmen  and  other  members  will  be  available 
to  form  additional  divisions  of  the  Court  if  neeessarj-. 

The  first  ease  to  come  before  the  Court  is  the  dispute  b?tween  the 
employees  and  directors  of  the  Array  &  Navy  Stores  and  the  result  will 
be  watched  with  some  interest. 

*  «         *         * 

Double  Income  Tax. 

The  Royal  Commission!  on  the  Income  Tax  has  complet^^d  the  hearing 
of  evidence.  Among  the  last  witnesses  heard  was  Sir  Arthur  Steel- 
Maitland,  who  gave  evidence  on  the  important  subject  of  double  income 
tax.  As  an  illustration  he  took  the  case  of  the  Rio  Tinto  Company. 
He  expressed  the  opinion  that  double  taxation  would  not  only  cause 
existing  companies  whose  operations  were  mainly  carried  on  abroad  to 
transfer  the  control  abroad,  but  that  enterprises  which  may  be  projected 
in  the  future  would  be  so  arranged  that  they  were  not  subject  to  the 
disadvantages  arising  out  of  the  control  being  in  the  United  Kingdom. 

The  subject  is  of  particular  interest  to  the  electrical  industry,  as  therr 
are  many  colonial  and  foreign  electric  supply  and  tramways  under- 
takings with  head  offices  in  London  who  are  adversely  affected  by  the 
present  arrangement,  and  it  is  to  be  hofjed  that  the  Commission  will 
suggest  a  suitable  remedy  in  | the  report  which  i-^  now  under  con- 
sideration. 

*  *         *         * 

Progress  of  the  Marconi  Company. 

It  was  recently  decided  to  increase  the  capit.ll  of  Marconi's  Wireless 
Telegraph  Company,  Ltd..  by  the  creation  of  1,500,000  new  ordinary 
shares  of  £1  each  in  order  to  ])rovide  capital  for  many  imjiortant  ex- 
tensions and  developments  of  the  Company's  business.  A  number  of 
valuable  contracts  have  been  secured  for  the  erection  of  wireless  telegraph 
stations  in  all  parts  of  the  world,  including  China  and  South  America, 
and  negotiations  are  proceeding  in  r.'sard  to  several  others,  while  the 
Company  also  desires  to  be  ready  to  carry  out  the  offer,  if  and  when 
called  upon  to  do  so.  which  it  has  made  to  the  Government  to  construct 
and  organise  a  thorough  and  efficient  wireless  telegraph  service  between 
all  distant  parts  of  the  Empire  and  the  mother  country.  The  distribu- 
tion of  a  cash  bonus  to  the  shareholders  was  considered  inexpedient,  but 
it  has  been  decided  to  issue  the  whole  of  the  new  shares  at  a  premium 
of  only  £2.  As  the  present  quotation  for  the  .shares  is  £4  the  issue  is 
being  made  at  an  attractive  price  and  in  vi:w  of  this  and  of  the  excellent 
prospects  of  the  company  no  doubt  the  present  issue,  which  is  bein.c 
offered  to  shareholdei-s  on  the  register  on  4th  inst.  will  be  taken  up 
promptly. 

Australian  Trade  Marks  Legislation 

A  Bill  to  amend  the  law  relating  to  Trade  Marks  (which  has  been 
introduced  into  the  Commonwealth  Parliament)  will  prevent  the  use  of 
such  words  as  "  Anzac."  "  Aussie."  and  similar  words  as  trade  marks. 
Power  is  given  to  the  Governor-General  to  proclaim  any  prohibited 
word  or  mark,  and  to  declare  that  the  word  prohibited  shall  not  be  used 
as  a  trade  mark  or  part  of  a  trade  nuirk  either  at  all  or  after  a  date  to  be 
specified  in  the  proclamation.  It  is  jiroposcd  to  jirevent  injury  to  trade 
byany  (x-rson  who  claims  to  own  a  trade  mark  threatening  anyother 
])erson  with  legal  proceedings  or  liability  for  infringement,  unless  the 
])erson  making  the  threat  commences  and  prosecutes  an  action  for 
infringement  with  due  diligence. 

By  the  Trade  Marks  Act  of  190.5  it  is  within  the  power  of  a  State  to 
authorise  the  use  of  the  Arms  of  the  Commonwealth  in  connection  with 
a  trade,  business,  calling  or  profession,  but  under  the  Bill  this  power 
will  be  confined  to  the  Goveniment  of  the  Commonwealth  or  some 
department  of  it.  the  King,  or  some  member  of  the  RotoI  Family,  or 

the  Governor-General. 

«         *         *         * 

Norway's  Industrial  Progress. 

Nonvay  has  inadi'  ninarkable  commercial  and  industrial  progress 
in  recent  years,  but  partieularlyduring  the  war,  and  attempts  are  being 
made  to"  make  the  country  self-supporting.  During  the  period 
1897-1915  the  number  of  industrial  undertakings  grvw  by  75  per  cent., 
and  the  number  of  industrial  workers  by  95  per  cent.  A  number 
of  new  industrial  enterprises  were  launched  during  the  war.  In  the  elec. 
trical  industry  the  country  was  formerly  practically  deiH>ndent  on  outside 
supplies.  Generators. cables. lamps,  insulators, enginesand  transformers, 
etc.,  had  to  be  imported  ;  but  a  great  change  has  been  made  in  this 
respect  during  the  past  four  years.  A  number  of  large  Norwegian 
companies  have  taken  up  various  branches  of  these  manufactures. 
The  chemical  and  electro-chemical  industries  have  develoixnl  grvatly  ; 
there  have  also  been  developments  in  the  manufacture  of  aluminium 
sulphate,  labrador  stone,  and  ferro-mangan  (us-d  in  the  manufacture 
of  tool  steel)  and  of  graphite  enicililos.  In  1917  the  A.S.  Sodium  Works 
were  established  at  Trondhjem  for  the  production  of  chlorine  and  alkali 
products  by  the  electiMlytic  sejw  ration  of  six  It. 
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Electricity  Supply. 

The-  salary  »i  the  bniHiigh  eloctrical  cniriiicr  (Mr.  H.  Woods)  has 
Ik-i'ii  increased  to  £500  by  ToRvr.w  Cori)onition. 

At  St.  Anne"s-on-Se.\  the  electrical  engineer  (Mr.  .7.  H.  Clothier) 
rei>orts  an  exceptional  demand  for  electric  fires. 

.At  a  confety?nce  of  [delegat<>s  from  Scottish  electric  supply  under- 
takings and  of  trade  union  representatives  it  has  been  decided  to  form 
a  District  Corscit,  for  Scotland. 

Vi^T  the  purpose  of  extending  the  R.\\vtenst.\ll  C'orjioration  electricity 
undertaking  application  has  been  made  for  .sanction  to  a  loan  of  £117,000, 
of  which  £87,000  is  rei|\iired  for  immediate  ])urposes. 

We  regret  to  learn  that  tlie  health  of  Mr.  F.  H.  Rudd,  borough  elec- 
trical engineer  of  Rochd.\le  has  broken  down,  and  the  Electricity  Com- 
mittee have  grant^l  him  a  month's  leave  of  absence. 

-Marvlebose  (l/mdon)  Borough  Council  has  bsen  granted  a  loan  of 
£t>.200  by  the  I.ondon  County  Council.  Of  this  sum  £2,750  is  for  mains 
and  is  rej)ayable  within  2o  years  and  the  balance  for  house  services 
n-payablc  in  12  years. 

It  has  been  decided  to  increase  the  salary  of  the  Bolton  electrical 
engineer  (Mr.  W.  J.  H.  Wood)  from  £800  to  £!)bo  a  year,  that  of  the  tram- 
ways manager  (Mr.  John  Barnard)  from  £700  to"£800,  and  that  of  the 
chief  tramway  trafHc  assistant  (Mr.  C.  Ormrod)  from  £200  to  £250. 

Peterbobovoh  Corporation  has  decided  to  reorganise  its  electric 
supply  undertaking  in  accordance  with  the  recommendations  of  the 
consulting  engineer.  Mr.  Wni.  Selvey.  The  present  low  tension  system  is 
to  be  replaced  by  high  t<>nsion  at  an  estimated  cost  of  £40,000.  Changes 
are  also  suggeste<l  in  the  staff  and  management,  and  further  develop- 
ments, involving  an  exp?nditure  of  probably  £1  00,000,  are  contemplated- 

An  inquir\-  has  been  held  at  Plymouth  into  the  application  of  the 
Coqjoration  for  sanction  to  borrow  £69,7.50  for  the  electric  supply 
department,  including  extensions  of  plant  at  Prince  Rock  station  and 
for  extensions  of  mains.  Compared  with  March,  1915,  the  present 
demand  represents  an  increase  of  4,282  kw..  and  the  committee  has  been 
forced  to  appeal  to  consumers  to  economise  in  the  use  of  electricity 
during  certain  hours. 

The  Orimsbv  Lighting  Committee  has  b.^en  infonned  by  the  electrical 
engineer  ( Lieut.-Col.  W.  A.  Vignoles,  D.S.O.)  that  his  estimate  of  2,000  kw. 
as  the  load  on  the  plant  at  the  electricity  .station  this  winter  had  been 
exceeded  by  200  kw.  on  more  than  one  occasion  during  the  "  peak  " 
hours,  and  in  order  to  deal  with  that  load  the  spare  plant  had  to  be 
employed  temporarily.  He  had  made  efforts  to  keep  down  the  "  peak  " 
load,  but  the  next  few  weeks  would  be  an  anxious  period.  The  Com- 
mittee has  decided  not  to  use  the  public  lamps  until  5  p.m.,  in  order  to 
relieve  the  situation. 

The  Gl.\sgow  Electricity  Committee,  which  has  been  considering 
the  effect  of  tl>e  recent  reduction  in  the  price  of  coal  on  the  cost  of 
electricity  supply,  states  that  the  quantity  of  electricity  sold  for  domestic 
]>ur])oses  is  a  very  small  proportion  of  the  total  consumption,  and  for 
the  half-year  ended  May  31  the  reduction  was  equal  to  £1,425.  This 
would  only  permit  of  a  reduction  of  one-fifth  of  a  penny  per  imit,  or 
an  average  of  2s.  6d.  to  each  consumer.  The  electricity  department 
did  not  increase  the  rates  when  the  price  of  coal  went  up  6s.  per  t«n, 
and  the  present  rates  are  only  50  per  cent,  over  the  pre-war  scale.  The 
6s.  i)er  ton  on  coal  represents  £68,000  additional  expenditure  to  the 
department  per  annum. 

On  the  occasion  r>f  his  leaving  the  Aberdeen  Corporation  Electricity 
Department,  to  take  up  duty  as  assistant  mains  superintendent  with  the 
Dundee  Corporation,  Mr.  George  Troup  was  made  the  recipient  on  the 
2.Sth  ult.  of  a  watch  and  chain  and  pendant,  slide  rule  and  a  copy  of 
Dick  &  Femie's  "  Electric  Mains  and  Distributing  Systems."  Mr. 
McKa)',  who  (in  the  unavoidable  absence  of  Mr.  J.  A.  Bell)  made  the 
pre»<'ntation,  congratulated  Mr.  Troup  on  his  well-earned  appointment 
and  wishid  him  every  success. 

On  Friday  night  the  staff  and  employees  of  the  Aberdeen  Corporation 
electricity  works  entertained  some  HO  of  the  Kx-Scrvice  men  who  had 
returned  to  the  works  at  an  "At  Hemic  and  Dance."  The  company 
totalled  nearly  1:J0,  over  which  the  city  electrical  engineer  (Mr.  J. 
Alex.  Bell)  jiresided.  Songs  were  rendered  during  the  evening.  After 
supper,  the  toast  of  "  The  King  "  having  been  honoured,  Mr,  Bell  asked 
the  company  to  stand  while  he  read  the  names  of  the  three  men  whose 
loss  they  mourned  and  whose  memory  they  honoured.  These  were 
T.<eading  Seaman  William  Smith.  Corj)l.  .James  B.  Thomson  and  Private 
Charles  .McDonalrl.  Fifty-nine  men  in  all  left  the  department,  repre- 
senting approximately  .50  percent,  of  the  average  working  staff  during 
the  war.  The  four  prisoners  of  war  (Messrs.  R.  Aitken,  F.  .McDonald, 
F.  C;las8  and  .J.  C.  Aiken)  were  released  at  the  Armistice,  and  he  was 
glad  t<i  see  them  present.  He  congrjtulate<l  .Major  Webster  on  winning 
the  .Military  Cro.ss,  Corpl.  Geo.  Troup  and  A.  .M.  B.  Ross  on  gaining  the 
Military  Medal,  and  S<-rgt.  W.  Ogg  on  having  received  the  .M.S.M.  In 
calling  on  the  convener  t<j  address  the  meeting,  Mr.  Bell  pointed  out  that 
of  the  210  hospital  trains  which  arrived  at  Aberdeen,  Mr.  Gibb  had  met 
205,  at  all  hours  of  the  night  and  day.  That  represented  some  30.000 
patients.  Mrs.  Gibb  also  worked  very  hard  for  the  R:-d  Cross  and  had 
given  every  one  of  the  men  cigarettes. 

Mr.  Gibb  briefiy  addressed  the  meeting  and  was  followed  by  fMr.  Fyfe 
on  behalf  of  the  rank  and  file.  Lieut.  W.  Hodson,  replying  for  the  guests, 
called  on  the  Ex-ser\ice  men  to  give  three  hearty  cheers  for  those  who 
had  providc^d  them  with  such  an  enjoyable  entertainment. 

A  vote  of  thanks  to  -Mr.  Bell  for  pr-siding  was  heartily  given  on  the 
call  of  Mr.  Knox,  chairman  of  the  Sports  and  Works  Committee. 


Electric   Traction. 

The  Bklk.ist  tramw.TV  enqilnvii-.s  liavc-  brcn  granted  an  advance  of 
4s.  in  war  wages. 

Nelson  Council  has  increased  the  salary  of  the  Electrical  and  Tram- 
ways Manager  from  £425  to  £480. 

Wigan  Corporation  have  appointed  Mr.  Benjamin  Hall  numager  of 
their  tramways  at  a  salary  of  £450,  rising  by  £25  annually  to  £600. 

The  Minister  of  Tcansjiort  has  extended  by  one  year  from  Aug.  18, 
1920,  the  iierind  limited  by  the  Halifax  Corporation  Act,  1911,  for  the 
completion  of  23  lengths  of  tramway. 

For  the  pa.st  half-year  there  was  a  loss  of  £14,000  on  the  Hull  tram- 
ways, and  owing  to  the  high  cost  of  materials,  &c.,  the  Tramways  Com- 
mittee hesitates  to  embark  upon  the  proposed  extension  to  Stoncferry. 

The  Lancaster  Corporation  tramways  have  never  been  a  financia 
success  and  a  consulting  engineer  is  to  be  engaged  to  report  upon  the 
subject  and  also  upon  the  advisability  of  running  motor  omnibuses. 

The  Minister  of  Transport  has  recently  confirmed  the  Liverpool  and 
Prescot  Light  Railway  (Amendment)  Order,  1919,  amending  the 
Liverpool  and  Prescot  Li  lit  Railway  Order,  1898,  anil  authorising  the 
Liverpool  Corporation  to  purchase  the  undertaking  authorised  by  that 
Order. 

For  the  year  ended  March  31  last  the  total  revenue  of  the  Preston 
Corporation  tramways  was  £77.930,  working  expenses  and  war  service 
allowances  were  £52,876,  and  gross- profit  was  £25,053,  against  which  was 
charged  interest  (£5,889), income  tax{£3,291),sinkingfund(f6,291),and 
old  tramway  debt  (£1,290),  leaving  a  profit  of  £8,229. 

The  accounts  of  the  Ipswich  tramways  department  for  the  year  ended 
March  31  last  show  revenue  £38,775  (against  £34,817  in  previous  year, 
and  net  profit  £2,294  (£1,478).  Revenue  jier  car-mile  was  19-637d. 
(13-365d.),and  working  expenses,  including  ])ower,  were  r481d.  (l-359d.). 
Passengers  carried  were  6,224,608  (6,009,777),  and  car-miles  run  473,893 
(625,224), 

Stoke-on-Trent  has  decided  to  proceed  with  the  Bill  to  authorise 
the  purchase  of  the  tramway  undertikings  in  North  Staffordshire  and 
to  work  and  run  tramways,  light  railways  and  omnibuses.  A  recom- 
mendation of  the  Special  Tramways  Committee  not  to  purchase  the 
tramways  but  to  promote  a  bill  for  power  to  purchase  and  run  omnibuses 
was  rejected. 

The  preliminary  arrangements  in  connection  with  the  formation  of 
the  Institute  of  Transport  are  now  well  advanced,  and  it  is  hoped 
that  the  work  of  the  Institute  may  commence  early  in  the  new  year. 
Office  accommodation  has  been  acquired  at  No.  2,  The  Sanctuary, 
Westminster,  and  pending  the  appointment  of  a  permanen t  secretary 
Mr.  H.  E.  Blain  is  acting  as  honorary  secretary  to  the  Council. 

The  tracks  of  the  London  Electric  and  Metropolitan  District 
Railways  will  be  rearranged  west  of  Baron's  Court  and  Hammersmith. 
It  is  proposed  to  rearrange  the  westward  tracks  and  to  carry  four  lines 
of  metals  from  just  east  of  Hammersmith  to  join  the  hues  of  the  L.  & 
S.W.  Railway  at  Ravenscourt  Park.  The  Piccadilly  Tube  trains  will 
then  be  able  to  run  direct  to  Richmond,  Acton  Town  and  Ealing. 

In  a  report  on  proposed  extensions  of  the  tramways  the  York  Tram- 
ways  Committee  recommend  that  it  is  unwise  to  embark  on  an  expensive 
scheme  at  present  owing  to  the  high  cost  of  materials.  It  would  be 
better  to  construct  the  suggested  lines,  including  those  in  Poppleton-ioad, 
Leman-road, Clifton, and  Burton-lane  gradually,  and  to  aim  at  a  general 
policy  in  the  completion  of  the  system.  The  total  cost  of  the  extensions 
will  be  about  £143,000. 

Sheffield  City  Council  is  recommended  to  increase  the  tramr 
way  fares  from  IJd.  to  2d.  An  increase  from  Id.  to  l§d.  was 
made  last  February,  but  the  tramways  manager  estimates  that  if  income 
is  not  increased  there  will  be  a  loss  of  £3(),900  at  the  end  of  the  cuiTent 
year,  and  of  at  least  £72,500  by  the  end  of  next  year.  The  increase  of 
fare  will  bring  an  increased  revenue  of  £115.908  per  annum,  which  will 
be  only  sufficient  to  cover  increased  exix-nditure. 

The  London  County  Council  has  authorised  the  expenditure  on  cajiital 
aeeoimt  r)f  £11,725  for  the  provision  of  new  junction  lines  between  the 
tramways  in  Stockwell-road  and  Clapham-road  and  in  Tooting  High- 
street  and  Mitcham-road. 

On  Tuesday  tlie  County  Council  approved  the  Tramways  and  Imprf)ve- 
ments  Bill  of  1920  and  ordered  the  Council's  seal  to  be  affixed  to  the 
}»tition  for  leave  to  bring  in  the  Bill.  An  estimate  of  £33,000  on  capital 
account  for  the  installation  of  coal  conveying  plant  at  the  Greenwich 
generating  station  was  also  i)as.sed. 

The  official  re|)ort  on  the  accident,  to  a  light  railway  car  on  the  Burton 
&  AsHBY  Light  Railway  on  October  8  has  been  issued,  and  the  insjiector 
(Major  G.  L.  Hall,  R.E.)  states  that  the  slipping  of  the  wheels  immedi- 
ately prior  to  the  run-back  was  caused  by  the  exceptionally  bad  condition 
of  the  rails,  and  from  the  fact  that  the  motorman  was  unable  to  release 
the  sand  before  his  car  had  come  to  a  stand,  owing  to  the  collap.se  of  his 
sand  pedal.  He  faili'd  to  control  the  run-back  immediately,  as  his 
brakes  would  not  hokl  without  sand.  This  was  not  supplied  by  the 
conductress,  who  at  the  time  was  on  the  top  deck.  He  failed  to  regain 
control  of  the  ear  by  injudiciously  relinquishing  his  magnetic  brake.  If 
he  had  retained  the  magnetic  brake  in  use  he  would  at  least  have  kept 
the  speed  of  the  car  below  the  limit  of  danger.  He  did  not  consider  the 
motorman  acted  with  that  degree  of  judgment  which  might  reasonably 
have  been  expected  of  him,  but  both  driver  and  conductress  deserved 
credit  for  remaining  at  their  posts. 
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Imperial   and  Foreign  Notes. 

The  directors  of  the  Doiniriion  Steel  Corporation  and  its  constituent 
companies  had  decided  that  the  Dominion  Iron  &  Steel  Company,  a 
subsidiary,  shall  sell  to  a  sjTidicate  of  prominent  British  capitalists 
50,000  shares  of  the  ordinary  stock  of  the  Dominion  Steel  Corporation, 
which  the  Iron  &  Steel  Company  will  acquire  from  the  parent  corporation. 

Two  years  ago  Moorabein  Council  entered  into  an  agreement  with  the 
Melbourne  Electric  Supply  Company  to  carry  their  mains  into  the  shire, 
and  to  light  the  streets  within  the  district.  This  work  has  not  yet  been 
undertaken  owing  to  the  high  cost  of  copper,  but  the  Company  has 
promised  to  carry  out  its  agreement  as  soon  as  cables  are  procurable  at  a 
reasonable  price. 

Preparations  have  been  made  for  the  erection  of  a  great  weir  on  the 
Murray,  9  miles  from  ALBtrRY  (N.S.W.),  where  it  Is  proposed  to  erect 
hydro-electric  works.  Electric  current  will  be  supplied  for  pumping 
and  irrigation  purposes  on  farms,  &c.  Already  motors  are  in  use  on  some 
farms,  and  their  many  advantages  have  created  a  great  demand  for  their 
extension  in  the  district. 

Works  for  the  manufacture  of  sulphate  of  lead  are  being  erected  at 
LAtTNCESTON,  Northern  Tasmania.  The  first  unit,  which  will  require 
400-h.p.  of  electric  current,  will  produce  100  tons  a  month,  but  the  com- 
pleted plant  will  require  about  10,000  h.p.  of  electric  current.  The 
additions  are  to  be  made  as  soon  as  the  C4overnment  Hydro-Electric 
Department  can  supply  the  power. 

Telephone  communication  has  b?en  established  b3tween  Germany 
and  Sweden.  There  is  a  suBMARfNE  telephone  cable  of  87  miles, 
which  is  the  longest  of  its  kind  in  the  world. 
'  The  COMPANiA  Telefonica  y  Luz  Electeica  del  Chubut  has  bsen 
formed  in  Buenos  Ayres  to  acquire  the  imdertakings  of  the  Emprcpa 
Telefonica  del  Chubut  RecheletY  Cia,  the  Empresa  de  Luz  Electrica  de 
Trelew,  &c. 

Miscellaneous. 

It  has  been  decided  to  abolish  the  order  requiring  licences  for  retail 
TKADEKS  as  and  from  the  31st  inst. 

According  to  the  Ministry  of  Labour  there  are  now  51  Whitley 
Councils  in  existence,  representing  over  4,000,000  workers,  and  that 
negotiations  are  proceeding  with  regard  to  16  other  professions  and 
industries,  representing  over  765,000  workers. 

A  complete  Inter-Departmental  Telephone  installation  has 
been  recently  erected  at  the  works  of  Messrs.  Jas.  Mackie  &  Sons,  of 
Belfast,  by  the  Automatic  Telcjilione  Mfg.  Company.  The  equipment 
is  designed  to  accommodate  100  lines,  and  is  entirely  automatic  in  action. 

In  the  House  of  Commons  on  Frilay,  the  Workmen's  Compensation 
(WARADDITION^  Amendment  Bill  was  read  a  second  time.  The  object 
of  the  Bill  is  to  increase  the  percentage  of  workmen's  compensation 
from  25  to  75  percent,  overthe  rate  payable  by  the  1908  Act,  in  order  to 
meet  the  increased  cost  of  living.  The  Bill  will  operate  during  the  period 
of  the  war  and  six  months  afterwards. 

The  Executive  Council  of  the  Imperial  Institute  of  Patentees 
have  elected  Sir  Harry  S.  Foster,  D.L..  President  of  the  Institute  in 
place  of  the  late  Sir  Joseph  Lawrence.  An  Administrative  Committee 
has  been  created  for  advising  and  assisting  poor  inventors  in  protecting 
his  interests.  Communications  to  the  Organising  Secretary,  Mr.  Godfrey 
Cheesman,  6,  Holbom  Viaduct,  London,  E.C.I. 

Non  manual  workers,  whose  remuneration  is  between  £160  and  £250, 
a  year,  and  who  desire  to  claim  exemption  under  the  N.ational  Health 
Insttrance  Act,  1919,  Should  make  their  claims  not  later  than  the  31st 
inst.  The  appropriate  form  of  application  is  obtainable  at  any  post 
office.  Until  exemption  has  been  granted  the  weekly  contributions 
are  at  the  ordinary  rate  (7d.  for  men,  6d.  for  women),  and  if  exemption 
is  not  claimed  within  the  time  allowed  the  jierson  will  thereafter  remain 
subject  to  compulsory  insurance  under  the  normal  conditions. 

The  National  Union  of  Manufacturers  Lave  published  a  revised 
list  of  their  members.  We  are  informed  that  every  name  in  it  is  that 
»f  a  purely  British  manufacturing  firm,  and  that  it  can  be  alluded  to 
as  a  "white"  list.  No  merchants  are  admitted  to  full  membership 
of  the  Union.  The  list  has  been  published  in  order  to  meet  the  desire 
of  many  that  members  should  trade  with  one  another  as  far  as  possible- 
It  is  stated  that  the  list  will  be  freely  circulated  throughout  the  whole 
of  the  Dominions  and  other  countries  with  whom  the  Empire  enjoys 
friendly  relationship. 

On  Friday  last  a  large  gathorinf;  of  cm^iloyees  of  the  We.stern  Elec- 
tric Company  took  place  at  the  Drill  Hall,  Wnohvirh,  when  gold  .service 
badges  were  presented  to  over  250  employees  of  the  comjiany  who  had 
been  on  the  pay  roll  for  10  years  or  more.  .Mu.sica  1  selections  having  been 
jjcrformed  by  the  Royal  Artillery  band,  Mr.  H.  M.  Pease,  managing 
director,  gave  a  brief  account  of  the  method  of  operation  of  the  pension 
system.  This  system  ensures  that  every  employee  on  reaching  the  age 
of  60  years,  and  who  has  had  continuous  service  of  20  years  or  more  with 
the  firm,  becomes  eligible  for  a  jx-nsion  amounting  to  1  per  cent,  for  each 
year  of  service  of  the  average  salary  of  his  last  10  years.  It  should  be 
pointed  out  that  this  pension  scheme  is  entirely  non-contributory.  At 
the  same  time,  it  applies  to  all  employees,  without  distinctiim  of  rank, 
and  all  pensions  throughout  the  firm  are  computt-d  in  exactly  the  same 
way.  The  speeches  being  over,  the  programme  was  concluded  by  an 
enjoyable  dance,  for  which  the  Royal  Artillery  band  again  provided 
music.     The  attendance  was  about  2,000. 


Educational. 

A  Ix-quest  of  £4,000  has  been  made  to  .Max  iiESTER  Univeesitt  by 
the  late  Mr.  Wm.  Kirtley  for  founding  a  scholarship  to  be  called  "The 
WiUiam  Kirtley  Scholarship,"  for  the  promotion  of  the  study  of  mechan- 
ical engineering. 

The  Council  of  the  Institution  of  Electrical  Engineers  has  awarded  a 
David  Hughes  scholarship  of  the  value  of  £.50  to  Mr.  Bernard  Cronin. 
who  is  studying  at  the  University  College  of  S.  Wales  and  SIon- 
MOUTHSHiEE  for  the  degree  of  B.Sc.  in  electrical  engineering. 

The  prizes  and  certificates  at  the  Northampton  Polytechnic  Insti- 
tute were  presented  on  Friday  last  by  the  Marquis  of  Northampton- 
The  principal  (Dr.  R.  Mullineux  Walmsley)  reported  that  the  classes 
in  the  current  year  were  fuU,  and  he  gave  a  nifist  creditable  record  of 
war  work.  Naturally  the  ranks  of  the  students  were  rapidly  thinned  ; 
but  the  institute  was  able  to  employ  its  staff  and  equipment  in  the 
training  of  artillerists  for  Kitchener's  Army  ;  in  the  actual  manufacture 
of  mechanical  and  notably  optical  munitions  ;  and  the  training  both 
of  munition  workers  and  of  disabled  sailors  and  soldiers  on  their 
return  to  civil  life.     It  also  trained  many  ambulance  war  workers. 

Mr.  William  Oliver,  B.Sc,  A.M.I.C.E.,  has  recently  been  appointed 
lecturer  in  the  organisation  of  industry-  and  commerce  by  the  EniN-  ' 
BUEciH  University  Court,  after  consultation  with  representatives  of 
the  Edinburgh  Merchant  Company,  the  Edinburgh  and  the  Leith 
Chambers  of  Commerce,  the  Institute  of  Bankers  in  .Scotland  and  the 
Leith  Shipowners'  Society.  Mr.  Oliver,  who  was  educated  at  fieorge 
Watson's  College,  Edinburgh,  and  at  the  Edinburgh  University  (gradu- 
ating in  Science  with  distinction)  has  been  in  the  em]>loyment  of  Messrs. 
Bruce  Peebles  &  Company,  Ltd.,  Edinburgh,  since  he  left  .school,  and 
he  now  holds  the  position  of  contract  engineer  to  that  Company,  which 
position  he  will  still  hold  in  addition  to  the  new  lectui-eship.  As  he  has 
had  experience  in  all  the  chief  departments  of  ilcssrs.  Bruce  Peebles' 
works  and  offices,  and  some  time  past  has  been  intimately  connected 
with  the  commercial  side  of  the  business,  first  as  chi.-'f  of  the  sales  depart- 
ment and  now  as  chief  of  the  contract  department,  ^Ir.  Oliver's  experience 
will  stand  him  in  good  stead  in  connection  with  the  new  lectureship  in 
the  important  subject  of  the  organisation  of  industry  and  conunerce. 
There  were  over  50  applicants  for  the  lectureship. 

Tenders  Invited  and   Accepted. 

The  Victorian  Railway  Commissioners  require  tenders  by  11  a.m.. 
•Jan.  7,  for  the  supply  of  steel  strand  g.-i.  wire  (contract  32,718). 

.Johannesburg  (Transvaal)  Council  require  tenders  for  copper  wire 
cable  insulators  and  steel  poles  (contract  548).  Tenders  to  the  Town 
Clerk  by  noon  Jan.  8. 

Tenders  are  required  by  noon,  Dec.  18,  for  three  months'  electrical 
and  engineers'  supplies,  ironmonger^-.  &c.,  for  the  Toxteth  Park 
Guardians.  Forms  of  tender  from  the  Clerk,  15,  High  Park-street, 
Liverpool. 

Halifax  Corporation  want  tenders  by  .Jan.  5  for  13  months'  supply  or 
tramway  stores,  including  Ughting  fittings,  insulating  materials,  v.r 
cable,  wires,  trolley  and  overhead  line  materials,  castings,  &c.  Forms 
of  tender  from  the  Tramw-ays  Engineer. 

Palmekston  North  (New  Zealand)  Council  require  tenders  by  4  p.m. 
March  2  for  the  supply  of  two  400  h.p.  pressure  prixlucers  and  auxiliaries. 
3,000-volt  generating  sets,  converters,  battery  switehboards,  &c.  Speci- 
fications can  be  inspected  at  the  Department  of  Ovei-seas  Trade  (Room 
40),  35,  Old  Queen-street,  London,  S.W.I. 

Belfast  Corporation  invite  tenders  for  the  manufacture  and  erection 
at  the  new  harbour  power  st.ation  of  steam,  water  and  other  pipework.' 
Specifications  from  Messrs.  Preece,  Cardew,  Snell  &  Rider,  8,  Queen 
Anne's  Gate,  S.W.I,:  or  Mr.  T.  W.  Bloxam,  M.I.E.E.,  city  electrical 
engineer.     Tenders  to  Town  Clerk  by  Monday  Dec,  22. 

The  Electric  Supply  Committee  of  the  City  of  Sheffield  invite 
tendei-s  for  the  supply  cf  materials  and  works  requiivd  in  connection 
with  the  supply  and  laying  of  6-core  e.h.t.  split  conductor  cable.  Specifi- 
cations, &c.,  from  the  general  manager  and  engineer.  Sir,  S.  E.  Feddeii, 
Commeicial-street,  Sheffield,  where  tenders  are  to  be  delivered^by  Jan.2. 

Barnes  L'rban  District  Council  invite  tender  for  the  supply  of  water- 
tub?  boilers,  econoniisers.  draught  plant,  turbo-altomators,  condensers- 
air  and  circulating  pun>ps,  transformers  and  rotary  convertcRi,  Specifi- 
cations from  the  engineet  and  manager,  Mr,  C.  S.  Davidson.  M.I,M,E., 
M.I.E.E.,  Electricity  Works,  High-street,  Mortlake,  S.W.14.  Tenders 
by  noon  of  .Ian.  12. 

Southpdrt  Electricity  Committee  has  accepted  the  tender  of  the 
Oneral  Electric  Com|>any  for  the  supply  of  a  switcliboaiil.  at  £3,538. 

Sunderland  Tramways  Committee  has  accepted  the  tender  of  the 
English  Electric  Company,  Ltd.,  for  six  double-deck,  covered-m  single 
truck  care. 

The  following  tenders  have  been  accepte<i  by  Grimsby  Corporation  : — 
Metroixilitan-\'ioUei-s  Electrical  Company,  converting  i>lant.  £12.693  ; 
Stothert  &  Pitt.  3(1  ton  electric  travelling  crane,  £2,1  S5  ;  Smith  &  Sou,  well 
boring,  £t>94 :  New  Switchgear  Construction  Connxiny,  e.vtra  high 
tension  switchgear,  £4,773. 

Stepney  (London)  Borough  Council  has  accepted  the  tender  of  th* 
Sloan  Electrical  Corapanv  for  the  supplv  of  10.000  pairs  of  carbons  at 
£175.  The  General  Electric  Company  tendered  at  £196  and  Messrs" 
Wm.  White  &  Company  at  £257.  10s. "  The  Council  has  also  purchased 
200  demand  indicators  at  15s.  each. 
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Appoiniments  Vacant. 

A  shift  engineer  and  a  jointirare  rcquirnl  at  the  Aldershot  electricity 
"works.  Applications  to  the  Electrical  Engineer,  Laburnum-road, 
Aldershot. 

Two  assistant  lecturers  in  physics  are  required  at  the  University  of 
Birmingham.  Stipend  £.3(10.  Further  particulars  from  the  Secretary 
and  applications  to  be  in  by  Dec.  17. 

A  senior  lectured  in  mechanical  engineering  is  required  at  the  Man- 
chester College  of  Technology.  Salary  £600  jter  annum.  Conditions  of 
appointment  and  forms  of  application  from  the  Registrar,  to  whom 
applications  by  Jan.  1.5. 

Three  charge  engineers  are  required  by  the  Shanghai  Municipal  Council 
Commencing  salary  300  taeLs,  rising  to  450  taels  per  month.  Applications 
to  the  consulting  engineers,  Messrs.  Preece.  Cardew,  Snell  &  Rider, 
8,  Queen  .\nne's  gate.  Westminster,  S.W.  1,  by  Jan.  1. 

A  chief  lecturer  in  electrical  engineering  (salary  £;JOO-£10-£450  per 
annum)  and  an  assistant  lecturer  in  physics  (£i!50-£10-£350)  are  required 
at  West  Ham  Municipal  Technical  Institute.  Applications  to  the 
Principal,  Romford-road,  Stratford,  E.15,  by  Dec.  15. 

Applications  are  invited  for  the  position  of  assistant  in  the  electrical 
engineering  department  of  the  Sunderland  Tcclinical  College.  Com- 
mencing salarj-  £250-£.370,  with  annual  increments  of  £15  to  £400,  and 
of  £10  to  £450."    Applications  to  the  chief  education  officer  by  Dec.  17. 

An  additional  assistant  lecturer  and  demonstrator  is  required  in  the 
civil  and  mechanical  engineering  department  and  also  in  the  electrical 
engineering  and  applied  physics  department  of  the  Northampton  Poly- 
technic Institute.  Commencing  salary  £225-£315,  rising  to  £400  or 
£450.  Particulars  and  forms  of  application  from  tlie  Principal,  Dr.  E. 
Mullineux  Walmsley. 

Business  Items. 

Victor  Gascoigne  and  Herbert  Geo.  Hoad,  electrical  and  mechanical 
engineers,  36,  St.  JIartin's-court,  Charing  Cross-road,  London,  W.C., 
have  dissolved  partnership.     Debts  by  Mr.  Hoad. 

The  partnership  between  Hy.  G.  and  Matthew  R.  Scarth  (trading  as 
Taylor  &  Scarths).  electrical  and  mechanical  engineers,  Bridge  Works, 
Fountain-street.  Morley,  Yorks.  has  been  dissolved.  Debts  by  Mr. 
H.  G.  Scartli.  who  coiftinues  as  H.  G.  Scarth  at  the  same  address. 

Mr.  F.  Peake  Sexton,  A.R.C.S.,  A.M.LE.E.,  who  has  during  the  war 
been  assisting  Mr.  S.  G.  Brown  in  the  development  of  hi-  gyro-compass 
has  resigned  his  position  to  resume  his  conpulting  practice,  and  will 
devote  special  attention  to  gyroscopic  compasses  and  their  installation. 
Until  a  London  office  is  open  his  address  will  be  16,  Market-place, 
Kingston  -  on  -Th  a  nies. 

By  direction  of  the  Disposal  Board  there  will  be  an  important  sale  by 
auction  of  machinerj',  electrical  plant  (including  dynamos  and  motors) 
and  miscellaneous  engineering  stores  at  AVatford  on  the  21st  prox. 
Catalogues  and  particulars  may  be  obtained  from  tlic  auctioneers, 
Messrs.  Hunter  &  FUnt,  11,  Serle-street.  Lincoln's  Inn.  London,  W.C, 
and  Watfonl. 

The  Simoon  Engineering  Company,  Ltd.,  of  Bramber-road,  West 
Kensington,  W.14.  has  issued  the  first  part  of  its  new  catalogue,  which 
deals  with  the  "  Simoon  "  d.c.  motors.  The  catalogue  contains  a 
specification,  tables  of  approximate  speeds  for  110,  220  and  440  volts, 
dimensions  and  other  particulars.  Copies  will  be  suppUcd  to  those 
interested. 

Mr.  W.  Hope  Wilson,  M.I.Mech.E.,  for  many  years  general  manager 
of  the  H.S.  engine  and  turbine  department  of  Messrs.  Jame  Howden  & 
<!ompany.  Ltd.  (and  who  formerly  held  a  responsible  position  with 
Messrs.  WUlans  &  Robinson),  has  commenced  business  as  a  consulting 
engineer  at  29,  St.  Vincent-place,  Glasgow.  In  addition  to  consulting 
work  generally,  he  will  specialise  in  steam  turbines,  engines,  boilers  and 
electrical  jiower  plant. 

Messrs.  C.  A.  Vander\'ell  &  Company,  Ltd.,  achieved  a  remarkable 
record  at  the  Motor  Show  andagainatthcMotorCycleShowatOlympia. 
Upon  care  fitt<-d  with  the  now  almost  universal  lighting  and  starting  sets 
the  Acton  firm  was  easily  first,  having  their  sets  upon  128  cars,  or  32  per 
cent,  of  the  number  of  entire  exhibits.  At  the  Motor  Cycle  Show,  148 
machines  were  fitted  with  C.A.V.  magnetos.  |)ractic<illy  the  same  large 
percentage. 

Messrs.  R.  Vi.  Winfield  &  Company.  Cambridge-street  Works,  Birming- 
ham, gave  an  exhibit  ion  of  electric  lighting  early  this  week  in  one  of  their 
showrooms.  The  room  had  been  arranged  as  a  drawing  room,  and  was 
light<-d  by  means  of  a  Crompton  arc  lamj)  jilaccd  in  a  large  opal  glass  bowl, 
supported  on  a  ]K-de»tal  in  the  middli'  of  the  rnoni.  the  light  from  which 
was  reflected  on  the  ceiling,  and  .so  diffused  throughout  the  room.  The 
remainder  of  the  works  were  also  lighted  by  means  of  Cromjiton  arc  and 
Swan  incandescent  lamps,  the  current  being  generated  by  Burgin 
machines.  Mining  lamps,  tabic  lamps  and  brackets  and  fittings  of  all 
kinds  manufactured  by  Messrs.  Winfield  were  also  shown. 

In  list  No.  31,  which  has  just  been  issued  by  the  India  Rubber,  Gutta 
Percha  k  Telegraph  Works  Company.  Ltd..  of  Silvertown,  E.  16,  parti- 
culars are  given  of  the  various  types  of  primary  batteries  and  cells, 
batt<-ry  zincs,  carbons,  chemicals,  &c.,  manufaetund  by  them.  The  list, 
which  Is  well  illustrat<'d,  includes  descrijitions  of  the  numerous  forms  of 
Leclanche,  Grove,  Bichromate,  Bunsen,  iMniell.  Minotto.  dry  and  inert 
-cells,  with  details  of  the  E.M.F.,  internal  resistance,  weight  of  cell  and 
size  of  container.  &c.  The  Company  has  a  very  long  ex|>crience  in  the 
manufacture  of  cells  for  all  puqiows,  including  telegraphy  and  telephony, 
■signalling  and  domestic  bell  work,  and  great  care  Is  exercised  in  the 
manufacture  and  testing  of  all  batteries  manufactured  by  them. 


Gompanies'  Reports,  &c. 

The  directors  of  the  Lancasihre  Dynamo  &  Motor  Companv.  Ltd.. 
have  decided  not  to  make  an  interim  distribution  at  present. 

The  din-ctors  of  Messrs.  Ferranti  Limited  have  declared  a  dividend 
of  6  per  cent,  on  the  preference  shares. 

The  directors  of  the  Pernamiiuco  Tramways  &  Power  Company 
are  making  an  issue  of  £200,000  8  per  cent.  10-year  notes  at  par. 

The  Canadian  Gener.al  Electric  Cojipany  has  declared  a  dividend 
of  2  per  cent,  for  the  quarter  ending  Dec.  31  on  the  common  stock. 

The  dire-ctors  of  the  C'onsoudated  Signal  Company.  Ltd..  recom 
mend  a  dividend  on  the  ordinary  shares  of  2s.  per  share  (less  tax)  for  the 
past  year. 

The  receipts  of  the  Charlton  (Victoria)  Electric  Light  and  Power 
Company,  Ltd.,  for  the  year  ended  June  30  were  £1,066  (increase  £177). 
A  dividend  of  6  pel  cent,  has  been  declared. 

The  accovmts  of  Electric  Welding  Company,  Ltd.,  ended  Nov.  30, 
1918,  show  a  loss,  after  charging  debenture  interest,  of  £1,056,  thus 
increasing  the  debit  balance  to  £44,456,  which  includes  £17,491  unpaid 
debenture  interest. 

The  London  Electric  Wire  Company  &  Smiths,  Ltd.,  is  making  an 
issue  of  350,000  7A  per  cent,  cumulative  preference  shares  of  £1  each  in 
order  to  providCj  capital  for  enlarging  the  Anaconda  works  at 
Manchester,  erecting  a  new  rolling  miU  in  Trafiord  Park,  and  equipping 
additional  shops  at  the  Leyton  works. 

The  capital  of  the  Electro-Bleach  &  By- Products  Company,  Ltd., 
was  recently  increased  to  £480,000  by  the  creation  of  a  further  200,000 
preference  and  200,000  ordinarj'  shares,  of  which  80,000  preference  and 
80,000  ordinary  shares  have  been  agreed  to  be  purchased  by  George 
Clare  &  Company,  and  are  offered  for  sale,  the  preference  shares  at  par 
and  the  ordinary  at  17s.  per  share.  The  proceeds  are  to  be  applied  to 
the  repayment  of  a  Government  loan,  for  the  extension  of  the  works  at 
Middlewicli  and  for  the  purchase  of  machinery,  &c. 

The  profit  of  the  Venezuela  Telephone  &  Electrical  Appliances 
CoMPAJiv,  Ltd.,  for  the  year  ended  June  30  last  was  £21,540.  After 
paying  £7,340  for  interest  on  debentures  and  loans.  £1,547  for  income 
tax,  and  £2,258  for  excess  profits  duty,  the  balance  is  £10,395.  It  is 
proposed  to  pay  the  dividend  of  8  per  cent,  on  the  cumulative  preference 
shares  for  the  year,  to  provide  £700  for  first  debenture  sinking  fund,  to 
add  £6,000  to  reserve  for  renewals  and  depreciation,  and  to  carry  £3,213 
to  undivided  profits  account.  The  sum  of  £9,907  has  been  spent  of 
capital  account  during  the  year.  The  number  of  subscribers  shows  ar. 
increase  of  254,  compared  with  1917-18. 

The  report  of  the  India  Rubber,  Gutta  Percha  and  Telegraph 
Works  Comp.an  y,  Ltd.,  for  the  year  ended  Sept.  30  last  states  that,  after 
making  provision  for  doubtful  debts  and  excess  profits  duty,  there  is  a 
net  profit  of  £71,913,  and  the  disposable  balance,  after  deducting  the 
preference  dividend  and  the  interim  dividend  on  the  ordinary  shares,  is 
£137,868.  The  directors  recommend  a  final  dividend  of  15s.  per  share 
(tax  free)  on  the  ordinarv  shares,  making  10  per  cent,  for  the  year, 
absorbing  £37,500,  and  leaving  £100,368  to  be  carried  forward.  "  The 
various  difficulties  arising  out  of  the  reconstruction  period,  in  connection 
with  labour,  supplies,  &c.,  have  had  the  anticipated  effect  of  reducing 
the  output  below  the  War  standard,  with  a  corresponding  reduction  of 
profit. 

The  report  of  the  Makaos  Tramways  and  Light  Company,  Ltd., 
for  the  year  ended  30th  April  last  states  that  trade  depression  and  the 
severe  influenza  epidemic  affected  the  financial  results.  The  returns 
since  April  show  an  increase  of  approximately  38  per  cent,  in  net  revenue 
compared  with  the  same  period  under  review.  Remittances  were  re- 
ceived at  an  average  rate  of  12'81d.,  the  loss  in  exchange  amounting  to 
£7,952.  Gross  receipts  decreased  to  £111,276,  against  £122,495,  the 
decrease  l>eing  almost  entirely  in  the  tramway  earnings.  Operating 
expenses  were  £83,921,  against  £84,003,  the  net  operating  revenue  being 
£27,355,  agauist  £38,492.  After  deducting  debenture  interest  and 
sinking  fund,  interest  on  loan,  etc.,  there  remains,  £558,  which  wtih 
£11,856  brought  forward,  makes  £12,414  to  be  carried  forward. 

The  report  of  the  Western  Telegr.aph  Company,  Ltd.,  for  the  year 
ended  June  30,  1919,  states  that  the  revenue  amounted  to  £1,963,780. 
8s.  5d.  and  the  working  expenses  to  £663,390.  9s.  9d.  After  providing 
£32,747  for  debenture  stock  interest,  and  £536,625.  1.5s.  6d.  for  income 
tax  and  excess  profits  duty,  there  remains  £731,017.  3s.  2d.  ;  to  this  is 
added  £33,129.  18s.  lid.  brought  forward,  making  a  total  of  £764,147 
2s.  Id.  The  directors  have  transferred  £450,000  to  general  reserv'e  fund, 
£30,000  in  further  reduction  of  the  amount  of  capital  cxiii'iiditure  in 
excess  of  the  share  capital  and  debenture  stock  Issued,  £.'i(I.IM)(l  tci  iiiaiii- 
tenance  ships  resen-e  fund,  and  £30,000  to  land  and  buildings  ih  prcciation 
fund.  Three  interim  dividends  of  IJ  ])rr  cent,  each  and  a  final  dividend 
of  IJ  per  cent.,  also  a  bonus  of  2  percent,  have  been  paid,  amounting 
together  to  £166,344,  making  a  total  distribution  of  8  per  cent.,  tax  free, 
for  the  year,  leaving  £37,803.  2s.  Id.  to  be  carried  forward. 

The  report  of  the  directors  of  the  Eastern  Telegraph  Company,  Ltd., 
for  the  year  ended  Dec.  31,  1918,  states  that  the  revenue  amounted  to 
£3,365,049.  lis.  4<1.,  from  which  are  deducted  £889,232.  ISs.  Ijd.  for 
ordinary  expenses,  and  £664,3.58.  10s.  lid.  for  expenditure  relating  to 
maintenance  of  cables,  sundry  differences  in  exchange,  income  and  war 
taxes  payable  abroad,  share  of  contribution  to  the  pension  and  super- 
annuation funds  towards  depreciation  of  investments,  and  payments  to 
staff  and  other  expenses  in  connection  with  the  war,  leaving  a  balance 
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of  £1,811,458.  5s.  After  providing  for  income  tax  and  excess  profits 
duty  payable  in  England,  interest  on  mortgage  debenture  stock  and 
dividends  on  the  preference  stock,  which  in  allabsorb  £1,011,303.  Os.  lOd., 
there  remains  £800,155.  4s.  2d.,  to  which  is  added  £64,369.  1.5s.  2d. 
brought  forward,  making  a  total  available  balance  of  £864,524.  19s.  4tl. 
The  directors  have  placed  f.500,000  to  the  general  reserve  fund.  Three 
interim  dividends  of  IJ  per  cent,  each,  a  final  dividend  of  li  per  cent, 
and  a  bonus  of  2  per  cent,  have  been  paid  on  the  ordinary  stock,  amount- 
ing together  to  £.'520,000,  making  a  total  distribution  of  8  per  cent,  tax 
free)  for  the  year  1918.  These  appropriations  absorb  £820,000  and  leave 
£44,524.  19s.  4d.  to  be  carried  forward.  

The  revenue  of  the  Eastern  Extension,  Australasia  &  China 
Telegraph  Company,  Ltd.,  for  the  year  1918  amounted  to  £2,070,118. 
18s.  9d.,  from  which  are  deducted  £406,347.  10s.  lOd.  for  ordinary  ex- 
penses, and  £214,009.  6s.  2d.  for  maintenance  of  cables,  and  other  special 
expenditure,  leaving  a  balance  of  £1,449,762.  Is.  9d.  After  providing 
£860,611.  4s.  2d.  for  income  tax  and  excess  profits  duty  payable  in 
England,  and  £30,096  for  interest  on  the  mortgage  debenture  stock, 
there  remains  £5.59,0.54.  17s.  7d.,  to  which  is  added  £72,261.  13s.  brought 
foi'ward,  making  a  total  available  balance  of  £631,316.  10s.  7d.,  out  of 
which  the  directors  have  placed  £350,000  to  general  reserve  fund.  Four 
dividends  of  li  per  cent,  each  and  a  bonus  of  2  per  cent,  have  been  paid, 
amounting  together  to  £240,000,  making  a  total  distribution  for  the 
year  of  8  per  cent.,  tax  free.  These  appropriations  absorb  £590,000 
and  leave  a  balance  of  £41,316.  10s.  7d.  to  be  carried  forward.  The 
directors  record,  with  deep  regret,  the  death  of  Mr.  Francis  A.  Bevan, 
who  had  been  a  member  of  the  Board  since  the  formation  of  the  Company 
in  1873.  The  vacancy  in  the  directorate  occasioned  by  the  death  of 
Sir  .John  Wolfe  Barry  has  been  filled  bv  the  appointment  of  Mr.  Jolm  H. 
Wilson,  C.B.E. 

The  annual  meeting  of  the  Alby  United  Carbide  Factories,  Ltd., 
was  held  last  week  when  Major  C.  H.  Campbell,  who  presided,  gave 
particulars  of  the  progress  of  the  company.  He  said  they  had  made 
excellent  progress  at  the  electrode  works  at  Hebburn-on-Tyne.  After 
termination  of  the  war  many  of  the  electric  steel  furnaces  in  England 
were  closed  down  owing  to  the  lack  of  demand  for  special  steels  in  the 
manufacture  of  which  they  had  been  employed  during  the  war.  That 
meant  a  temporarily  decreased  demand  for  our  electrodes.  They 
utilised  the  opportunity  to  carry  out  further  experimental  work  in 
various  directions,  and  the  result  of  that  had  been  very  satisfactory  in 
the  extreme.  The  quality  of  the  electrodes  had  been  enormously 
improved.  It  was  highly  gratifying  to  be  able  to  record  progress  of  that 
nature  in  an  entirely  new  brancli  of  industry,  and  the  effect  should  be 
of  very  great  importance  to  their  works  in  Norway,  where  they  consume 
several  thousand  of  tons  of  electrodes  per  annum. 

The  report  and  accounts  were  adopted,  and  at  a  subsequent  extra- 
ordinary meeting  it  was  resolved  to  approve  the  proposed  amalgamation 
with  the  Nitrogen  Products  and  Carbide  Company,  Ltd.,  but  the  matter 
has  had  to  be  postpoiied  in  order  that  negotiations  with  the  Norwegian 
Government  could  be  concluded.  It  is  proposed  to  increase  the  capital 
of  the  company  to  £2,332,916  by  the  creation  of  1,607,916  new  ordinary 
shares  of  £1  each,  which  will  rank  pari  passu  with  the  existing  ordinary 
shares.  The  total  capital  will  then  be  £2,332,916. — Preference  shares 
in  issue,  £82,916  :  ordinary  shares,  £2,250,000. 

At  the  leoent  extraordinary  general  meeting  of  Sir  W.  G- 
Armstrong,  Whitwoeth  &  Company,  Ltd.,  the  Chairman  (Mr.  J.  M. 
Falkner)  gave  some  particulars  of  recent  developments  of  the  company's 
business.  They  had  turned  such  portions  of  their  heavy  gun  and 
carriage  shops  at  Elswick,  as  were  not  to  be  reserved  for  national  needs, 
into  marine  engine  works  on  a  very  large  scale  ;  and  the  old  shipyard 
site  at  Elswick  was  now  partly  covered  by  a  large  boiler  .shop.  They 
had  also  converted  the  ammunition  works  at  Scotswood  into  loco- 
motive works.  Many  orders  had  been  received  at  adequate  prices. 
Another  portion  of  their  works  had  been  converted  for  the  production 
of  brass  and  aluminium  castings  of  all  types  and  qualities  on  a  com- 
mercial scale,  of  brass  sheets,  and  of  bronze  and  aluminium  powders. 
During  the  war  their  drop-stamping  department  at  Elswick  was  greatly 
expanded,  and  they  had  taken  steps  to  increase  further  the  department 
in  order  to  meet  the  growing  demand.  It  had  also  been  thought  expedient 
to  exjjand  further  the  capacity  for  the  production  of  pneumatic  tools. 
They  had  been  making  carriages  and  equipments  for  the  Government 
at  the  Close  Works,  Gateshead,  and  had  now  bought  both  site  and  shops 
from  the  Government.  They  were  extending  the  place  and  turning 
it  into  an  immense  iron  foundry  for  commercial  purposes. 

In  their  great  works  at  Manchester  many  changes  were  being  made. 
New  steel  works  Jiad  been  erected  there  on  a  very  complete  scale  for  the 
imiduction  of  high-class  steel  by  the  most  improved  proccs.ses.  Theywere 
satisfied  that  the  manufactureof  niotorcarson  a  largescalewasa  paying 
proposition,  and  they  had  arranged  for  a  fusion  of  interests  with  the 
well-known   Siddeley-Deasy  Motor  Car  Company  at  Coventry. 

They  had  imrchased  a  controlling  interest  in  the  electrical  works  of 
Messrs.  Crompton  &  Company  (Ltd),  of  Chelmsford.  The  products  of 
that  company  had  an  excellent  reputation,  and  their  quality  was  of 
the  highest.  By  that  connection  they  should  be  able  to  equip  with 
electric  motors  the  machine  tools  manufactured  at  their  Man- 
chester works,  and  to  obtain  on  satisfactory  terms  their  other  require- 
ments of  electrical  machinery.  In  addition  they  expected  to  use 
Messrs.  Crompton  &  Company  as  a  base  for  jjrejiaring  large  electrification 
schemes.  They  had  also  bought  a  controlUng  interest  in  the  business 
of  the  constructional  engineers,  Messrs.  A.  and  J.  Main  &  Company,  Ltd. 

The  resolution  to  increase  the  capital  to  £11,012,500  by  the  creation 
of  1,500,000  new  ordinary  shares  of  £1  each  was  passed. 


Marconi's  Wireless  TelegraphjCompany.] 

The  following  circular  has  been  Issued  bj'  the  directors  of  Marconi's 
Wireless  Telegraph  Company,  Ltd.,  Marconi  House,  Strand,  London, 
W.C.2,  to  its  shareholders  :— 

On  the  13th  ultimo,  at  an  extraordinary  general  meeting  of  the  com- 
pany, a  resolution  was  passed  authorising  the  increase  of  the  company's 
capital  by  £1,.500,000.  The  "  Times  "  report  of  the  proceedings  of  this 
meeting  was  duly  forwarded  to  you.  On  the  28th  ultimo  the  confir- 
matory meeting  was  held,  and  a  copy  of  the  "  Times  "  report  of  the 
proceedings  of  that  meeting  is  enclosed  herewith.  At  these  meetings 
the  chairman  informed  you  of  the  important  and  extensive  develop- 
ments of  the  company's  business  and  the  necessity  for  the  substantial 
increase  of  the  company's  capital  in  order  to  provide  for  the  commitments 
already  entered  into  and  to  be  ready  to  carry  out  the  offer,  if  and  when 
called  upon  to  do  so,  which  the  company  has  made  to  the  Government 
to  construct  and  organise  a  thorough  and  efficient  wireless  telegraph 
service  between  all  distant  parts  of  the  Empire  and  the  Mother  Country. 

In  these  circumstances,  and  for  the  reason  which  has  already  been 
given  at  the  extraordinary  general  meeting  on  Nov.  13,  it  was  regarded 
as  inexpedient  to  distribute  a  cash  bonus  to  the  shareholders,  but  a 
promise  was  made  that  this  should  be  comp?nsat*d  for  by  the  terms  of 
the  issue  of  the  new  capital.  The  directors  have  pleasure  in  informing 
you  that,  in  fulfilment  of  this  promise,  they  have  decided  to  issue  the 
whole  of  the  increased  capital  to  shareholders  only  at  £2  per  share  pre- 
mium. This  will  entitle  every  shareholder,  whether  he  holds  preference 
or  ordinary  shares,  to  secure  one  new  share  at  the  price  of  £3  for  every 
share  he  may  hold  on  Dec.  4,  1919,  when  the  register  wUl  be  closed. 
Letters  of  allotment  and  renunciation  will  be  posted  to  both  classes  of 
shareholders,  and  due  provision  will  be  made  for  the  holders  of  share 
warrants  upon  fulfilment  of  the  necessary  formalities.  The  new  shares 
will  rank  for  dividends  declared  in  respect  of  the  period  commencing 
Jan.  1,  1920  ;  but  in  all  other  respects  will  rank  pari  passu  with  the 
existing  1,250,000  ordinary  shares  of  £1  each.  The  transfer  books  will 
be  closed  from  Thursday,  Dec.  4,  to  Tuesday,  Dec.  9.  inclusive,  for  the 
preparation  of  allotment  letters,  which  will  be  posted  to  the  shareholders 
on  or  about  the  8th  instant. 

It  wdl  be  remembered  that  the  profit  and  loss  account  for  the  year 
ending  Dec.  31, 1918,  showed  a  net  profit  of  £597,938.  9s.,  which,  together 
with  the  amount  brought  forward,  left  the  sum  of  £974,698  14s.  8d.  to 
the  credit  of  jirofit  and  loss  account.  After  payment  of  dividends 
amounting  to  25  jDer  cent,  for  the  year  on  the  ordinarj'  shares  and  22  per 
cent,  upon  the  preference  shares,  and  transferring  £150,000  to  general 
reserve  account  (making  a  total  to  the  credit  of  general  reserve 
of  £1,250,000).  a  balance  of  £463,786  14s.  8d.  was  carried  forward  to  the 
current  year's  account.  With  the  considerable  additional  capital  which 
this  issue  wiU  provide,  and  having  regard  to  the  immense  development 
of  wireless  telegraphic  and  telejjhonic  business  throughout  the  world. 
the  earning  powers  of  the  company  should  be  greatly  enhanced.  The 
directors  are  confident  that  the  profits  of  the  current  year  will  justify 
them  in  maintaining  the  rate  of  dividend,  and  there  is  everj'  reason  to 
hope  that  the  increase  in  the  capital  of  the  company  should  at  least 
produce  a  proportionate  increase  of  profits  in  future  years. 

In  a  subsequent  circular  by  the  company  (dated  the  8th  inst.)  it  is 
stated  that — 

The  directors  now  offer  1.500,000  new  ordinary  shares  of  £1  each  at 
the  price  of  £3  per  share,  pursuant  to  the  memorandum  and  articles  of 
association  of  the  com))any,  to  persons  appearing  on  the  register  of 
members  on  Dec.  4,  1919,  and  to  holders  of  share  warrants  to  bearer, 
issued  on  or  prior  to  that  date  in  proportion  to  their  respective  holdings — 
namely — one  new  share  for  each  onlinarj'  and/or  preference  share  held 
by  them  respectively. 

The  shares  now  offered  will  rank  for  dividends  declared  in  respect  of  the 
period  commencing  Jan.  1.  1920,  but  in  all  other  respect  will  ra  nk  pari 
pansu  with  the  existing  1,250,000  ordinary  shares  of  £1  each. 

Acceptances  must  be  received  by  the  London  Coimty.  Westminster  & 
Parr's  Bank,  Ltd.,  21,  Lombard-street,  London,  E.C.3,  on  or  before 
December  19,  1919,  together  with  a  payment  of  5s.  per  share  (which 
includes  3s.  on  account  of  premium),  being  the  amomit  of  the  first 
instalnu'ut. 

The  balance  of  £2  15s.  per  share  will  be  i)ayable  as  follows  :  10s.  per 
share  (which  includes  6s.  on  account  of  premium)  on  Jan.  30,  1920,  20s. 
per  share  (which  includes  12s.  on  account  of  preniium)  on  March  31 ,  1920, 
and  25s.  per  share  (which  includes  19s.  on  account  of  premium)  on 
May  31.  1920.  Failure  to  pay  any  of  these  instalments  on  its  due  date 
will  render  all  previous  payments  liable  to  forfeiture. 

Payment  in  full  may  be' made  upon  acceptance  (but  not  otherwise),  in 
which  event  interest  at  5  per  cent,  per  annum  will  accrue  from  that  date 
on  the  amomit  jirejiaid.  Interest  at  the  same  rate  will  be  chargeable 
on  overdue  instalments. 

Share  certificates  will  be  ready  on  Jan.  15,  1920,  and  will  be  issued 
on  or  after  that  date  at  the  company's  oflSce,  Marconi  House,  Strand, 
London,  W.C.2,  in  exchange  for  the  "banker's  receipt  for  the  first  instal- 
ment. 

Shareholders  may  transfer  the  whole  or  a  pa  rt  of  their  rights  to  the  new 
shares. 

Application  will  be  made  for  the  special  permission  of  the  London 
Stock  Exchange  for  dealing  in  these  shares. 

If  tin-  conditions  as  to  acceptaneo  and  payment  are  not  duly  obser\-ed, 
the  right  to  participate  in  the  above-mentioned  issue  will  be  absolutely 
forfeited,  and  the  directors  will  deal  with  the  shares  for  the  benefit  of  the 
company  at  their  discretion. 
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NcM'  Companies. 


cox  ENGINEERING  COMPANY  (BIRMINGHAM).  LTD.  (Hit'-iSO)— 
Private  company.  Reg.  Nov.  7.  capital  £o.000  in  £1  .shares,  to  carry  on 
the  business  of  general,  motor  and  electrical  engineers,  &c.  First 
directors  are  T.  J.  Priestman.  P.  Wright  and  E.  Cox.  Sec.  :  P.  Wright. 
Reg.  office  :   27,  Xewtown-row,  Birmingham. 

BWAKT  &COLLIS,  LTD.  (1(50,605)— Reg.  Nov.  U,  capital  £425,000 
in  200,000  8  per  cent,  cumulative  preference  shares  and  225,000  ordinary 
shares  of  £1  each.  Objects  :  To  acquire  all  or  part  of  the  business, 
assets  and  liabilities  of  Ewart  &  Son  and  J.  Collis  &  Sons,  or  either  of 
them,  and  to  carry  on  the  business  of  gey.ser  manufacturers,  ventilating 
and  hot  water  engineers,  electrical  and  general  engineers.  &e.  First 
directors  are  Sir  Hv.  O.  Bax-Ironside,  K.C'.M.G..  Sir  Robert  W.  Carlyle, 
K.C.S.I..  C.I.E..  A.'  ColUs.  S.  Ewart.  G.  H.  Ewart,  J.  W.  Ewart,  A.  Sams- 
bury,  A.  Waixlellaiid  W.  Harrison.  Reg.  office  :  350,  Euston-road,  X.W 

GEORGE  McGHEE  &  COMPANY,  LTD.  (10.7-17)— Private  eompanv. 
Beg.  in  Edinburgh  Xov.  13.  capital  £2,000  in  £1  shares.  Objects  :  To 
take  over  the  businei's  carried  on  as  George  JIcGhee  &  Comi>any  at 
Glasgow  as  mechanical  and  electrical  engineers,  gas  engine  makers,  &c. 
Agreement  with  G.  McGhce.  First  directors  are  G.  McGhee,  J.  Soye  and 
R.  Soye.     Reg.  office  :   30,  Easterhill-street,  Glasgow. 

HYDE  JE  THOMSON,  LTD.  (160.322)— Private  company.  Reg. 
Xov.  5,  capital  £2,000  in  £1  shares.  Objects  :  To  carry  on  the  business 
of  electrical  engineers,  manufacturers  of  and  dealers  in  machinery  for 
use  in  connection  with  the  generation,  distribution,  supply  and  emjiloy- 
mcnt  of  electricity  ,indiarubliirmanufacturers,&c.  First  directors  arcA.W. 
Hyde(Qucen's  Dock  C'liaT]\li  rs.Hiill)  andX.K.Thomson(both  permanent). 

JACKSON  BROS.  (SHEFFIELD,;,  LTD.  (160,424)- Private  company. 
Beg.  Nov.  8,  capital  £5,000  in  £1  shares.  Objects  :  to  carry  on  the 
business  of  toolmakers,  jig  and  gauge  makers,  electricians,  &c.  First 
directors  are  J.  C,  A.  H.  and  W.  L.  Jackson. 

MIDLAND  ARC  ELECTRIC  WELDING  COMPANY.  LTD.  (160.429)— 
Private  company.  Reg.  Nov.  8.  capital  £10.000  in  £1  shares.  Objects  : 
To  take  over  the  business  of  electric  welders  and  boiler  repairers  carried 
on  by  L.  Falconer  and  P.  H.  Rich  at  Mansfield,  Notts,  as  the  Midland  Are 
Welding  Companv.  First  directors  are  H.  H.  Bradford,  J.  Falconer, 
P.  H.  Rich  and  R.'W.  .Smith.  Sec.  :  W.  G.  Milton.  Reg.  office  :  Bishops 
Chambers.  West  Gate,  ilansfield,  Notts. 

MIDLAND  FARM  SERVICE  COMPANY,  LTD.  ( 160,561)— Private  com- 
pany. Reg.  Nov.  13,  capital  £30,225  in  30,000  onlinary  shares  of  £1 
each  and  4,500  deferred  shares  of  Is.  each,  to  acquire  a  sole  licence  under 
the  Wolfryn  patents  for  the  electrification  of  seeds  in  the  counties  of 
Leicester,  Warwick  and  Worcester  and  elsewhere,  &c.  Directors  :  H. 
Sturmey  (managing  director)  and  J.  Hewitt.  Reg.  office  :  2,  Radford- 
villas,  Coventrj'. 

SCIENTIFIC  &  PROJECTIONS,  LTD.  (160,273)— Private  company. 
Reg.  Nov.  3,  capital  £10,000  in  £1  shares.  Objects  :  To  carry  on  the 
business  of  manufacturers  of  and  dealers  in  cinematograph,  photo- 
graphic, scientific,  philosophical,  electrical  and  optical  instruments,  &c., 
and  to  enter  into  an  agreement  with  F.  W.  Larkins  and  T.  R.  Bailey. 
First  directors  are  C.  Fairweather  (chairman),  A.  S.  March  and  F.  W. 
Larkins.     Reg.  office  :    5.  Crawford-passage,  Farringdon-road,  E.C. 


Prices  of  Metals,  Chemicals,  &c. 


TuEsn^Y.  Dec.  9. 


Price 
£111  o 
£111     0 

Is.     2i 


Is. 


Iiic 
0     £6     0     0 
11     £4,0     0 

r«d. 


Is.  6fi. 
II-.    lUl 


per  ton 


Copper — 

Bestselected per  ton 

Electrolytic  bars  ...  „ 

H.C.  wire  basis per  lb. 

Sheet 

Phosphor -hronzt  Wire — 

Phosphor-bronze 

wire,  basis   ,, 

Brasn  60/40— 

Rod,  basis     „ 

Sheet,  basis   

Wire,  basis     „ 

Iron — 

Cleveland  Warrants 

Galvanised      steel 

wire,  basis     

Lend  Pig — 

English  

Foreign  or  colonial 
Tin — Ingot    

Wire, basis    perlb. 

Salammoniac. — Percwt.80s.and75s. 
Sulphur  (Flowers).— Per  ton  £23. 

„      (Roll  Brimstone). — Per  ton 

£22  IOh. 
^vlphuric    Acid    (Pyrites.  168°).— 

Per  ton,  £7  183.  9d. 

.S»eJ/a<-.—6Ki-.-61 .-,-.. 

Ruhher.—Vxnv  line.  2^.  6d. :    plantation  1st.  latex  2s.  .5|d.  lb. 

The  metal  prices  are  supplied  by  the  British  Insulated  &  Helsby  Cables, 
Ltd.,  and  the  rubber  figures  by  W.  T.  Henley's  Telegraph  Works  Company. 
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b.             (J     3 

9          1  Jd. 

Copper  Sulphate. — Per  ton  £40. 
Boric     Acid  (Crystals) — Per    ton 

£72, 
Carbon  Bisulphide. — Per  ton  £55. 
Sodium  Bichromate. — Per  lb.  lid 
Sodium  Chlorate  — Per  lb.  6d. 


Thirty-Seven  Years  Ago. 

[From  The  Electrician,  Dec.  9,  1882.] 

A  Che-lp  B.\ttery. — It  is  stated  that  Dr,  Brard  has  devised  a  cheap 
battery  by  turning  to  account  the  action  of  nitrates  in  igneous  fusion 
on  incandescent  charcoal. 

Students  ok  Electricity  in  Gl.^soow. — The  number  of  members 
of  the  Glasgow  College  of  Science  and  Arts  Classes  is — in  electricity{103, 
and  in  elertrical  engineering  76, 

New  CoMr.vNY, — The  Incandescent  Electric  Lighting  Company  has 
been  formed  with  a  capital  of  £2.50,000  in  £1  shares.  Mr.  R.  E.  B. 
Cromjiton  is  one  of  the  first  subscribers. 

Electric  Lighting  of  a  Town  Hall. — The  new  Town  Hall,  West 
Brighton,  which  is  to  be  opened  on  the  13th  inst.,  will  be  lighted  by 
.Swan  lamps.  The  work  is  being  carried  out  by  Mr.  Magnus  Volk,  of 
Brighton. 

Electricity  and  the  Evaporation  of  Fluids, — Prof,  Freeman,  of 
the  John  Hopkins  University  of  Baltimore,  concludes  from  a  long  .series 
of  experiments  that  electricity  is  not  demonstrably  disengaged  by  the 
evaporation  of  fluids. 

Life  of  the  Edison  Lamp, — It  has  b?en  stated  recently  that,  out  of 
130  Edison  lamps  used  to  light  a  factor}'  in  the  United  Kingdom  for 
some  time  past,  only  nine  have  broken  since  the}'  were  first  put  in,  and 
that  the  remainder  have  been  burning  over  2,400  hotirs. 

The  Telephone  in  Germany. — It  appeai-s  that  the  telephone  ex- 
changes in  18  (Jcrman  cities  comprise  no  less  than  3,788  different  stations. 
The  total  length  of  telegraph  lines  utili3?d  by  the  telephonic  service  is 
540  miles-,  giving  a  length  of  single  wire  equal  to  4,017  miles.  ♦*»>>• 

The  Bradford  Technical  Exhibition,  1882. — This  exhibition, 
which  was  brought  to  a  close  last  week,  has  been  liglited  since  its  com- 
mencement by  the  Yorkshire  Brush  Electric  Light  it  Power  Company, 
of  Leeds,  who  have  bsen  awarded  a  gold  medal  for  their  exhibit  of 
electrical  apparatus  at  the  above  place. 

Electric  Light  at  Jarrow. — Messrs.  Palmer  k  Company,  ship- 
builderp..  of  .Jarrow,  who  have  been  lighting  their  works  for  some  time 
past  with  Brush  lamps,  have  now  requested  the  Hammond  Electric 
Light  Company  to  put  in  a  40-light  machine  and  more  lamps.  Pre- 
viously they  were  employing  a  16-light  machine  only- 

Electric  Lighting  in  Leeds. — We  barn  that  the  Yorkshire  Brush 
Electric  Light  &  Power  Company,  of  1,  East-parade,  I.^eds,  have  secured 
a  contract  for  the  lighting  up  of  the  market  place  and  principal  streets 
of  Dewsbury,  Yorkshire,  during  the  forthcoming  Christmas  holidays, 
and  this  Company  is  now  putting  down  machines  and  erecting  wire  and 
lamps  for  running  about  16  2.000  candle-power  Bru.sh  arc  lights. 

Electric  Lighting  in  Sheffield. — The  large  premises  of  Mr.  Davy, 
provision  merchant,  Fargate.  Sheffield,  have  been  lighted  by  120  Swan 
incandescent  lamps,  which  are  fed  by  one  of  Siemens"s  W,  alternate- 
current  machines.  The  local  press,  in  commenting  upon  the  installation, 
state  that  "  Messrs.  Tasker  Sons  &  Company,  by  whom  the  whole  of 
the  arrangements  have  been  carried  out,  are  to  be  congratulated  upon  a 
success  which  has  no  parallel  in  this  neighbourhood." 

Illness  of  the  Postmaster-General. — At  the  request  of  Mrs.  Faw- 
ectt.  the  Secretary  of  the  Post  Office  has  issued  a  notice  conveying  her 
grateful  thanks  for  the  expressions  of  sympathy  which  she  has  received 
from  the  postal  and  telegraph  staff  in  different  ])arts  of  the  United 
Kingdom.  It  is  impossible  for  herat  present  to  individually  acknowledge 
their  kindness,  but  she  is  confident  that  they  will  not  doubt  that  .she 
he.irtily  appreciates  it.  At  the  time  of  our  going  to  press  Mr.  Fawcett's 
condition,  though  still  precarious,  was  more  satisfactory. 

Strand  District  Boabd  of  Works. —  Kn  influential  body  of  members 
of  tliis  board  visited  the  works  of  Messrs.  Verity  &  Sons,  on  Wednesday 
night,  for  the  purpose  of  inspecting  the  Edison  electric  lighting  installa- 
ti(m  on  the  premises  of  the  above-named  firm,  in  King-street,  (!!ovent- 
garden.  The  display  was  a  most  brilliant  and  artistic  one.  Mr.  Edison's 
incandescent  lamp  being  shown  to  the  utmost  advantage  in  every 
conceivable  situation  and  pattern.  The  electrolier  manufactured  by 
Messrs.  Verity,  and  exhibited  at  the  Crystal  Palace,  which  we  illustrated 
at  the  time  in  these  pages,  was  far  excelled  in  beauty  of  design  and 
richness  of  material  by  some  that  were  shown  on  this  occasion.  For 
every  purpose  of  indoor  lighting,  whether  appimded  to  simple  brackets 
or  worked  into  the  design  of  costly  electroliers,  the  lam))s  were  effective 
and  agreeable.  The  deputation  seemed  highly  satisfied  with  the  in- 
stallation. 

Thunderstorms  at  Great  Heights. — Being  desirous  of  examining 
the  air  at  great  heights  in  order  to  ascertain  the  proportion  of  ammonia 
present,  as  well  as  some  facts  as  to  atmospheric  nitrification,  Messrs. 
.Vluntz  k  Aubin  recently  examined  the  record  of  thunderstorms  kept  at 
the  I'ic  du  Midi  (Jbservatory,  some  9,.590  ft,  above  the  level  of  the  sea, 
(tf  the  184  thunderstorms,  observed  from  1873  to  18H2,  they  found  that 
cjnly  23  had  been  produced  at  a  height  above  7,700  ft,  (where  the  original 
station  of  I'lantade  is  situated).  In  the  latter  the  sunnnit  of  the  Pie 
was  surrounded  by  clouds,  whence  the  discharges  came.  It  may  be 
said  in  general  that  in  the  Pyrenean  region  the  viohnt  electric  ])heno- 
mena  of  thunderstorms  neverexceed  a  heightof  lO.ddilft.  (3,(I(M»  nu-ti-es) 
and  that,  consequently,  the  formation  of  nitrates  under  the  influence  of 
electricity  is  below  this  limit.  Atmospheric  nitrifieatiim  seems  to  be 
chiefly  pnxhieed  in  the  zone  between  the  sea-level  and  the  mean  height 
of  clouds.  This  absence  of  fine  powders  of  nitrates,  the  authors  also 
remark,  certainly  contributes  to  the  remarkable  transparence  of  the 
air  in  high  regions,  and  shows  that  the  plants  on  high  mountains  and 
the  soil  they  have  fonned  can  only  obtain  their  nitrogenised  matter 
from  the  ammonia  of  the  air. 
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Notes. 


Science  and  Industry. 

Ix  order  that  full  advantage  may  be  taken  of  the  scientific 
knowledge  at  our  di.sposal  and  lying  latent,  the  organisation 
of  research  is  a  paramount  necessity.  One  of  the  results  of 
this  need  has  been  the  formation  of  the  Department  of 
Scientific  and  Industrial  Re.search,  and  at  a  conference  of  the 
representatives  of  the  research  organisations  connected  with 
this  Department  which  was  held  last  week  under  the  presi- 
dency of  Mr.  A.  J.  Balfour,  it  was  possible  to  see  what 
progress  is  being  made.  At  the  present  time  the  Department 
is  carrying  out  its  operations  in  three  directions.  It  is 
stimulating  the  production  of  workers  by  making  grants  to 
men  who  show  ability  to  do  useful  research.  It  has 
inaugurated  a  scheme  by  which  industries  are  to  be  en- 
couraged to  use  first-rate  men  of  science  for  the  solution  of 
their  special  problems  and  it  is  organising  enquiries  into 
scientific  and  industrial  problems  of  national  importance  by 
means  of  research  councils.  This  i.s  all  to  the  good.  But  in 
dealing  with  this  question  of  organised  research  those  who 
are  responsible  have  a  diflicult  course  to  pursue.  On  the  one 
hand  they  must  avoid  the  error  of  making  the  research  depend 
too  closely  on  the  needs  of  any  particular  trade,  and  at  the 
same  time  they  must  not  allow  the  demands  of  pure  science 
to  draw  away  researchers  from  the  more  material  character 
of  the  work.  They  must  neither  allow  the  cart  to  draw  the 
horse  nor  the  horse  to  run  away  with  the  cart.  At  the  present 
time  it  would  seem  that  of  these  two  errors  the  former  is  the 
most  likely  to  be  conimitted,  and  that  there  is  a  tendency  in 
this  research   work  to   neglect   the   claims   of  pure   science. 


^\  hen  the  Department  was  first  formed  the  PRESiDEXTTof 
the  EoYAL  Society  pointed  out  that  the  science  which  is 
the  typical  result  of  university  training,  rather  than  that 
other  science  which  is  deliberately  tuned  to  industrial  needs, 
has  s])ecial  claims  to  consideration,  while  Mr.  BAi.ForR,in  his 
presidential  address,  thought  right  to  lay  stress  on  the  same 
point.  Now,  it  is  interesting  to  consider  why  the  authorities 
we  have  quoted  are  so  concerned  with  this  point  of  view, 
especially  having  in  mind  that  the  progress  of  English  industry 
has  not  generally  been  along  this  path,  although  there  are 
outstanding  examples  to  the  contrary.  On  the  other  hand, 
in  Germany,  where  pure  science  and  industry  have  been 
always  closely  allied,  the  progress  made  in  the  commercial 
world  was  for  many  years  at  a  greater  rate  than  that  of  our 
own  country,  simply  owing,  as  many  consider,  to  the  en- 
couragement given  to  scientists  and  to  the  wealth  expended 
on  research.  Fas  est  et  ah  lioste  doceri,  says  the  old  tag. 
Pure  science,  Mr.  Balfour  remarked,  is  the  main  engine  of 
human  advance,  and  this  dictum  will  no  doubt  be  taken  to 
heart  by  the  Department  of  Scientific  and  Industrial  Research. 
At  the  same  time  the  other  pitfall  of  making  the  science  too 
pure  must  be  avoided,  though  in  this  case  there  is  always  a 
counteracting  commercial  tendency  at  work.  We  wish  the 
Department  of  Scientific  and  Industrial  Research  all  success 
and  hope  that  in  due  course  they  will  turn  their  attention  to 
engineering  and  electrical  problems. 


The  Electricity  (Supply)  Bill. 

The  amendments  introduced  by  the  Lord  Chancellor  in  the 
Electricity  (Supply)  Bill  in  the  House  of  Lords  on  Tuesday 
are  but  another  example  of  the  workings  of  the  kaleido- 
scopic Government  under  which  we  live.  The  effect  of  these 
amendments  is  to  dispense  for  the  present  with  the  District 
Boards,  round  which  much  controversy  has  ranged.  Inci- 
dentally this,  of  course,  removes  the  powers  by  which  the 
generating  stations  of  electricity  supply  imdertakings  can  be 
compulsorily  acquired.  The  finance  of  the  Bill  is  materially 
altered,  since  the  £25,000.000  with  which  the  Commissioners 
could  finance  the  District  Boards  is  necessarily  deleted.  The 
political  aspect  of  this  is  that  the  stations,  as  regards  ownership, 
will  remain  as  at  present,  and  the  quasi-nationalisation  which 
the  ownership  by  District  Boards  would  have  entailed  is  com- 
pletely done  away  with.  The  transitory  powers,  however, 
which  include  the  grant  of  £20,000.000  for  the  development 
of  schemes  in  the  interim  i)eriod  are  retained.  This 
alteration  should  meet  the  views  of  most  sections  of  the 
industry,  and  is  a  great  score  for  those  who  have  worked  so 
indefatigably  for  the  private  interests  all  through  the  long 
and  tortuous  career  of  the  Bill.  It  would  be  invidious  perhaps 
to  attempt  to  apportion  the  credit  for  this  change,  but  we 
may  perhaps  mention  the  name  of  the  Provincial  Electric 
Supply  Committee  and  its  chairman.  Mr.  H.  B.  Rexwick, 
in  this  connection,  as  the  only  memorandum  of  views  actually 
sent  to  the  House  of  Lords  emanated  from  them.  At  the 
moment  the  whole  ailair  has  been  so  rushed,  and  the  effect 
of  the  proposed  amendments  is  so  uncertain,  we  prefer  to 
jjostpone  further  comment  until  next  week. 
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Submarine  Cable  Progress. 

A  FEW  years  ago  there  were  those  who  were  j)roi)hesving 
that  with  the  develoiiment  of  wireless  telegraphy  the  sub- 
marine cable  would  become  derelict  in  the  depths  of  the  sea. 
The  annual  report  of  the  Eastern  Telegra])h  Company  does  not, 
however,  lend  any  confirmation  to  tliis  idea,  as,  in  s])ite  of  the 
disabilities  placed  upon  submarine  cable  development  by  the 
war,  progress  has  been  very  satisfactory,  not  only  during  the 
war  itself,  but  since  the  signing  of  the  armistice.  In  the  year 
under  review  the  gross  revenue  was  £1,902,205  above  the 
pre-war  figure,  and  £463,470  in  excess  of  that  obtained  in  1917. 
Owing  to  the  large  amounts  which  have  to  be  paid  out  in  excess 
profits  duty  and  income  tax,  the  amount  available  for  reserve 
and  dividend  on  the  ordinary  stock  is  £20,000  less  than  in  1917, 
and  when  £500.000  has  been  placed  to  the  general  reserve  fund 
the  amount  carried  forward  to  the  1919  account  is  £20,000 
less  than  in  the  previous  year,  the  same  dividend  being  paid 
as  before.  With  this  increase  in  business,  however,  there  has 
been  an  increase  in  the  cost  of  cables  and  material  generally, 
and  the  amount  expended  under  this  head  has  increased  from 
£107,021 — which  was  the  average  in  the  five  years  prior  to  the 
war— to  £257.786. 


The  Service  to  be  Improved. 

Ix  spite  of  this  satisfactory  state  of  things,  howev'er,  the 
delays  are  very  great,  and  we  are  glad  to  see  that  the  company 
recognise  that  the  commercial  service  still  falls  short  of  what 
it  should  be,  and  that  they  are  doing  their  best  to  improve 
matters  in  this  respect.  The  present  unsatisfactory  state  of 
things  may  be  said  to  be  due  to  four  causes.  The  Eastern  and 
Associated  Companies  recently  had  to  take  over  the  traffic  which 
was  formerly  dealt  with  by  other  companies  whose  routes 
passed  through  Germany  and  Eussia.  Owing  to  the  unpre- 
cedented increase  in  traffic  due  to  this  and  other  causes,  the 
])revious  margin  of  safety  in  the  network  has  been  reduced  to 
practically  nothing,  while,  owing  to  the  war  conditions,  no 
arrangements  could  be  made  to  manufacture  or  lay  additional 
cables  to  meet  this  emergency.  Maintenance  also  was  rendered 
extremely  difficult,  in  spite  of  the  fact  that  extra  ships  were 
placed  at  the  company's  disposal.  The  last  factor  was  shortage 
of  staff.  Added  to  all  these  troubles,  Government  telegrams 
increased  enormously  in  volume,  while  a  large  number  of  words 
were  sent  free  in  connection  with  Red  Cross  and  other  benevo- 
lent in.stitutions.  The  total  number  of  words  sent  in  1917  was 
about  64,000,000.  This  increased  in  1918  to  over  180,000,000. 
It  was  hoped  that  the  volume  of  traffic  would  comparatively 
diminish  with  the  abolition  of  censorship,  but  the  reverse  has 
taken  place.  However,  the  company  is  making  every  effort 
to  get  back  to  normal  conditions  as  soon  as  possible,  and 
another  fast  speed  cable  is  shortly  to  be  laid  between  Porth- 
curnow  and  Gibraltar,  while  extensions  between  Gibraltar  and 
the  Far  East,  leading  to  an  expenditure  of  about  7,000  miles 
of  cable,  are  also  contemplated.  We  hojie  that  these  efforts 
will  be  crowned  with  success,  and  that  jirogress  in  the  future 
will  be  equal  to  that  in  the  jiast. 


The  Patent  Office  Library. 

A  siioi'.i  time  a;.'o  \v(f  remarked  that  the  hours  during 
which  the  Patent  Office  Library  is  available  to  the  public 
had  been  slightly  extended  since  the  termination  of  the  war. 
But  these  restrictions  have  not  yet  been  completely  removed, 
and  it  is  very  desirable,  in  our  opinion,  that  the  library  should 
now  be  kept  open  to  the  peace-time  hour  of  10  p. in.  We 
have  always  held  that  the  curtailment  of  access  to  this  library, 
in  many  respects  of  unique  value  to  engineers  and  technical 
students,  was  a  short-sighted  economy.  When  the  expense 
of  collecting  and  hbu.sing  a  good  collection  of  works  and 
journals  has  once  been  incurred,  it  is  obviously  a  most  retro- 


grade step  to  limit  their  usefulness  to  the  public,  as  has  been 
done  in  this  particular  instance.  In  the  case  of  many  busy 
professional  men,  who  are  necessarily  occupied  during  the  day, 
the  evening  is  the  only  time  available  when  they  can  use  the 
Patent  Office  library.  At  a  time  when  so  much  is  being  said 
on  the  need  for  encouraging  research,  invention  and  scientific 
study,  it  is  surely  an  anomaly  that  this  simple  step  to  jn-ovide 
better  facilities  for  study  should  be  deferred.  We  are  glad 
to  note  that  a  movement  is  on  foot  to  present  a  petition  to 
the  Board  of  Trade  asking  for  pre-war  conditions  to  be  restored. 
We  understand  that  the  request  has  the  backing  of  leading 
scientific  and  technical  bodies,  and  that  copies  of  the  petition 
can  be  obtained  from  Mr,  Charles  Salter,  33,  Park  Hall-road, 
East  Finchley,  N,  2,  who  is  organising  this  movement.  We 
recommend  all  our  readers  to  sign  the  petition  and  hope  it  will 
be  successful. 


Electricity  and  the  Housing  Problem. 

The  GoviTnment  method  of  dealing  with  the  housing  ])ro- 
blem  is  not  the  best  that  could  have  been  devised  if  we  are  to 
judge  by  results.  For  months  past  attempts  have  been  made 
by  means  of  legislation,  subsidies  and  propaganda  to  bring 
about  the  erection  of  the  houses  which  are  sorely  needed  in  all 
parts  of  the  country,  not  only  for  the  accommodation  of  the 
working  classes,  but  of  the  jwpulation  generally.  These  efforts 
have  not  so  far  resulted  in  much  that  is  tangible,  though  in  one 
or  two  parts  of  the  country  a  start  has  been  made.  Architects 
have  been  hard  at  work  ;  what  has  the  electrical  engineer 
been  doing  ?  For  the  modern  houses  one  of  the  most  im- 
portant questions  is  that  the  adequate  supply  of  artificial 
lighting,  and  hand  in  hand  with  that  goes  the  provision  of 
proper  means  for  cooking  and  heating.  Now  though  many 
will  argue  about  the  cheeriness  and  comfort  of  the  open  fire, 
it  will  not  be  denied  that  it  is  perhaps  about  the  least  efficient 
method  of  heating  a  dwelling  and  about  the  best  way  of  wasting 
our  fuel  resources.  It  is  high  time  something  was  put  in  its 
place,  and  the  opportunity  presented  therefore  to  electricity 
supply  engineers  by  the  erection  of  these  houses  is  one  which 
should  be  too  good  to  be  lost.  Every  effort  should  be  made 
to  ensure  that  these  new  houses  are  not  only  wired  for  electric 
light,  but  that  suitable  provision  is  made  for  the  employment 
of  electric  heating  and  cooking  apparatus.  This  has  already 
been  done  on  a  large  scale  at  the  Swanpool  Garden  Suburb, 
near  Lincoln,  and  it  is  an  example  which  should  be  followed 
in  other  parts  of  the  country  where  housing  schemes  are  being 
considered.  The  task  is  not  hard.  It  will  need  very  little 
propaganda  work  to  convince  ])eople  of  all  classes  that  in  these 
modern  days  electric  lighting  is  the  only  possible  source  of 
illuminant,  and  if  hand  in  hand  with  this  go  a  tariff  and 
conditions  of  service  which  allow  employment  of  electric 
cooking  and  heating  apparatus,  the  develojiment  of  electricity 
along  these  lines  should  be  most  satisfactory  to  all  concerned. 
Now  is  not  the  time  to  stand  on  the  rigid  letter  of  the  law 
relating  to  electricity  supply,  and  all  concessions  jiossible 
should  be  made  in  order  to  obtain  this  mo.st  desirable  load. 
For  it  is  in  the  domestic  field  that  at  the  moment  the  greatest 
devcldpmciit  of  electricity  su])ply  is  possible. 


The  Cobbler  and  the  Last. 

AMi).\(iS'i'  the  |)iec('s  of  advice  which  have  recently  been 
addressed  to  engineering  institutions  on  the  subject  of  how  to 
make  their  meetings  more  attractive  to  the  majority  of  their 
members  was  one  in  which  the  critic  expatiated  adversely  on 
the  growing  tendency  of  ])residents  to  go  outside  the  bound- 
aries of  pure  engineering  for  the  subject  of  their  address.  It 
is  an  old,  old  complaint  for  which  at  first  sight  there  seems  no 
remedy.  Here  is  a  man,  says  the  critic,  who  has  risen  high  in 
his   profession   by  reason   of  his   professional   attainments,  let 
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him,  therefore,  tell  us  how  he  did  it  so  that  we,  if  we  can,  may 
go  and  do  likewise.  It  is  something  on  that  subject  we  want 
to  hear  from  him,  not  his  views  on  education  or  on  the  value 
of  literary  pursuits  to  the  engineer.  So  runs  the  argument. 
But  is  it  incontrovertible  '.  There  certainly  is  another  side 
to  the  question.  A  man  who  is  considered  worthy  of  election 
to  the  presidential  chair  of  an  engineering  institution  has  not 
reached  that  eminence  only  because  of  his  professional  quali- 
fications, but  because  he  possesses  in  addition  other  qualities 
which  impress  themselves  on  those  he  meets.  Chief  among 
these  must  be  a  certain  breadth  of  view,  and  such  breadth  of 
view  cannot  accompany  a  narrowness  of  vision.  Thus  it 
happens  that  our  hypothetical  president  is  forced  by  the  very 
number  of  his  interests  to  go  outside  the  usual  bounds  set  by 
the  objects  of  the  institution  of  which  he  is  temporarily  the 
head,  and  to  range  over  wider  fields  in  which  he,  though 
possibly  not  all  his  hearers,  can  find  something  that  is  worth 
attention.  A  presidential  address,  in  our  opinion,  forms  an 
excellent  opportunity  for  considering  a  material  subject  from 
a  human  point  of  view.  As  far  as  electrical  engineering  is, 
concerned  this  is  a  di.stinct  advantage.  There  is  no  reason, 
moreover,  why  the  address  should  be  non-controversial.  By 
custom  it  cannot  be  formally  discussed  at  the  meeting,  but  it 
may  be  widely  discussed  afterwards,  and  this  often  is  the  best 
type  of  discussion.  It  therefore  seems  to  us  that  it  does  not 
so  much  matter  whether  the  president  addresses  his  audience 
on  a  professional  or  on  a  non-professional  subject  so  long  as 
the  address  is  interesting  and  stimulating.  That  is  the  crux 
of  the  question.     Nothing  else  matters. 


■Steel  Structures. — "Steel  Structures'"  for  October  con- 
tains some  interesting  photographs  of  steel  work  in  the 
devastated  areas  in  France,  which  illustrate  the  advantages 
of  steel  fragments  in  building  operations.  Among  other 
examples  we  note  articles  descriptive  of  the  Tay  Bridge  and 
the  Ferro-C'ari  il  Central  Argentino-Retiro  Station  Buildings 

at  Buenos  Ayres.  

Institution  of  Electrical  Engineers,  North-Western  Section. 
- — The  14th  annual  dinner  of  this  centre  will  be  held  on  Friday, 
February  6,  1920,  at  the  Grand  Hotel,  Manchester.  This  being 
the  first  annual  dinner  to  be  held  for  six  years  the  Committee 
hojje  there  will  be  a  good  attendance.  Tickets,  at  10s.  6d. 
each,  may  be  obtained  from  Mr.  A.  G.  Ellis,  of  Thorncliffe, 
Lisson  Grove,  Hale,  Cheshire,  and  all  che([ues  or  postal  orders 

should  be  made  payable  to  Mr.  A.  L.  Gicen. 

"Present  Position  of  the  Theory  of  lonisation." — We 
have  received  from  the  Faraday  Society  an  account  of  the 
general  discussion  on  this  subject  which  was  held  at  the  meeting 
of  the  Society  on  January  21,  1919.  This  is  now  bound  up 
in  book  form.  It  contains  the  introductory  address  by  Dr. 
George  Senter  and  the  rest  of  the  Papers  read  on  that  occasion, 
together  with  the  discu.ssion  thereon.  It  forms  a  useful 
account  of  the  present  knowledge  on  this  important  subject. 

Eirmingham  and  District  Electric  Club.— The  fifteenth 
annual  meeting  of  this  Clul)  was  held  at  tlie  Grand  Hotel  on 
Saturday  evening.  The  secretary  (Mr.  N.  Deykin)  reported 
that  the  past  year,  under  the  presidency  of  Mr.  W.  H.  Vernon. 
had  been  the  most  successful  the  Club  had  known,  the 
membership  being  now  well  over  100.  Mr.  H.  W.  Woltou 
was  elected  president  for  the  ensuing  year  and, for  the  sixth 
successive  year,  Mr.  Norman  Deykin  was  elected  honorary 
secretary.  Mr.  R.  A.  Chattock  headed  the  poll  in  the  election 
for  the  eonunittee. 

Electrocution  of  a  Radiologist. — Considerable  uneasiness 
has  been  caused  by  a  report  from  Paris  of  the  death  by  electro- 
cution of  a  doctor  while  using  the  X-ray  apparatus.  We 
understand  that  the  victim  was  Dr.  Jaugeas,  and  that  the 
equipment  consisted  of  a  small  high-tension  transformer 
working  from  an  alternating-current  circuit  without  a  rotating 
rectifier,  and  with  a  radiator  type  of  Coolidge  tube.     The  high- 


tension  wires  from  the  transformer  to  the  tube  were  hanging 
in  the  form  of  a  loop.  The  tube  stand  was  not  earthed,  and 
during  the  course  of  experiments  it  came  into  accidental 
contact  with  the  hanging  wire.  Dr.  Jaugeas,  whose  hand  was 
on  the  wheel  of  the  tube  stand,  thereby  receiving  a  fatal  shock. 
This  accident  points  to  the  need  of  proper  precautions  being 
taken  in  the  installation  of  X-ray  apparatus,  especially  with 
regard  to  the  proper  protection  of  the  high-tension  wire  and 
the  earthing  of  the  apparatus. 

Distinctive  Marking  of  Electrical  Apparatus.— Mr.  F. 
Beckoff,  in  the  ■■  Electrical  World,"  empha.-^i.M-s  the  desira- 
bility of  adopting  distinctive  marking  of  all  electrical  apparatus 
in  factories,  ,so  that  the  nature  of  transformers,  isolated  oil 
and  disconnecting  switches,  starting  apparatus,  &c.,  may  be 
clearly  indicated.  This  is  more  necessary  in  industrial  work 
than  in  the  case  of  central  stations  where  workers  are  familiar 
with  electrical  apparatus.  Besides  bemg  helpful  from  the 
safety  standpoint  this  practice  facilitates  repairs  and  eliminates 
errors.  The  nature  of  the  lettering  is  specified  in  some  detail. 
The  positive  and  negative  terminals  or  cables  for  direct  current 
and  the  numbers  of  phases  for  alternating  current  should  be 
shown,  and  where  different  voltages  are  in  operation  this 
should  be  clearly  indicated.  Special  distinctive  mark-ing 
should  be  employed  for  high-tension  conductors,  steel  eioss 
arms  on  transmission  iioles,  &c. 

Obitaary. 

We  regret  to  roeord  the  death  of  Sra  John  J.^cksox,  the  nell-known 
civil  engineer  and  contractor,  who  was  responsible  for  the  construction 
of  .several  railwavs  and  other  public  works,  including  the  last  section  cf 
the  Manchester  Ship  Canal,  the  foundations  of  the  Tower  Bndge,  the 
great  Dover  Harbour  works  and  the  Admiralty  docks  at  Keyham, 
Devonport. 

We  also  regret  to  record  the  death,  which  took  place  on  Friday  last 
of  Mr.  W.  G.  CoNMER,  eldest  son  of  Mr.  J.  Conner,  O.B.E.,  manager  of 
■\Iessrs.  Dick,  Kerr  &  Co.'s  works,  Preston.  Deceased  was  33  years  of 
age.  At  the  outbreak  of  war  he  was  in  Spain  on  work  connected  with 
Spanish  ores,  but  the  directors  reaUsing  the  necessity  of  getting  tools 
and  machines  for  making  munitions,  sent  him  to  America,  where  he  was 
verv  successful.  After  the  armistic?  he  was  sent  on  a  business  tour 
through  America  and  Japan,  and  on  his  return  wasapiwinted  to  a  respon- 
sible position  at  the  works. 


Personal. 

The  Home  Secretary  has  appointed  Mr.  William  Walker  to  be  Chief 
Inpecto-  of  Mines,  in  place  of  Sir  Richard  Redmaj-ne,  now  chairman  of 
the  Imperial  Mineral  Resources  Bureau. 

On  Friday  last  the  administrative  staff  of  the  traffic  side  of  the  C^BDrFF 
tramways  department,  presented  the  late  manager,  Mr.  Arthur  Elhs, 
with  a  sUver  inkstand  and  tray.  In  acknowledging  the  g'ft.  Jlr  tUis 
said,  although  he  was  leaving  the  service  of  the  Corporation  he  should 
still  remain  in  Cardiff. 

Mr  Hector  Tabossi,  M.Amer.I.E.E..  A.AI.I.E.E..  commercial  engineer 
with  the  British  Thomson-Houston  Company,  Rugby,  is  leaving  on  the 
16th  prox.  per  .ss.  "Andes"  for  a  six  months'  trip  to  the  Argentine 
Republic  Mr.  Tabossi,  who  is  an  Ara;entine  citizen,  received  his  techni- 
cal training  in  the  U.S.A..  and  is  an  M.Sc.  of  Harvard  •  I  niversity. 
Previous  to  joining  the  staff  of  the  B.  T.-H.  Com,«iny.fouryeareago, 
he  was  with  Messrs.  J.  tJ.  White  &  Company  as  an  assistant  engmeer. 
This  is  ilr.  Tabossi's  tirst  trip  to  his  home  country  for  a  period  of  lo  years. 

Arrangements  for  the  Week. 

FRIDAY,  Dec.  ISth  (to-day) . 

iNSTrrUTION"   OF  MeCH.\NICAL   LNlilNEERS. 

6 p.m.     At  Storv.y-s  Gate,  St.  Jamess  Park.  London   S.W.     Paper 
on  '•  Cutting  Power  of  Lathe  Turnmg  Tools,     by  Mr.  G.  « . 

NoRTH-E.vsT  Co.^sT  IxsTm-TioN-  OF  Enj^neers  .^SD  .Shipbi;ii.ders. 

Clop.m.     At  the   Literary  and  Philosophical  Society.  \Ae*tgate- 

road,  Neweastleon.T>nie.     Paper  to  be  read.  "  The  Application 

of  Geared  Turbines  to  Merchant  Ships, '  by  Mr.  R.  J.    Walker. 

JrmoK  iNSTrruTiox  of  Encixeebs. 

7.30vm      At  the   Roval  Unit<>d  Service   Institution,   Whitehall. 

'      Lndon,  S.W.     Presidential  Addn-ss,   '"The  Intluence  of  the 

War  on  Engineering '"  by  Sir  E.  H.  Tennyson  D  Ex-ncourt, 

K.C.B. 

Society  of  Techsic.\l  Esgisekrs. 
7  30pm      At    the    Memorial    Hall.    Albert-square.    Manchester. 
Address  on   "'  The  ^"alue  and  Purposes  of  Organisation,     by 
Mr.  E.  Murray  Wrong. 
TUESDAY,  Dec.  23rd.  ^ 

IXSTlTUTIOX    OF  MeCH.\NICAL   ESGINEEKS. 
;  p  m      At  the  Engineers-  Club.  JIanchester.     Pai)er  on  "Cutting 
Power  of  Lathe  Turning  Tools,"  by  Mr.  G.  W.  Burley. 
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Scientific  Management:    A  Solution  of  the  Capital 

and  Labour  Problem.* 


My    Copl.    J.    ,M.  SCOTT  MAXM'KLL,    IS.So. 


The  first  attack  of  science  against  rule-of-thumb  methods  in 
industn-  was  directed  to  the  problem  of  tinding  the  true  solution  of 
the  various  factors  governing  maoliine-shop  practice.  The  late  Dr. 
F.  W.  Taj-lor,  of  Philadelphia,  started  his  epoch-making  experi- 
ments in  the  autumn  of  1880,  and  carried  tlieni  on  over  a  period  of  26 
years.  While  carrying  out  this  A\ork,  many  ideas  were  evolved  con- 
nected with  management.  The  great  new  fact  was  elementary- 
rate-fixing.  General  recognition  of  the  term  "  Scientific  Jlanage- 
ment  "  is  not  yet  10  years  old.  Public  interest  in  the  subject  of 
efficient  management  wa«  first  aroused  by  the  action  of  the  eastern 
railroads  in  the  United  States,  which  raised  their  rates  because  of 
increased  costs,  mainl\-  due  to  higher  wages.  A  public  investigation 
was  ordered  which  lasted  about  six  months,  Mr.  Louis  D.  Brandeis 
acted  as  chief  counsel  in  the  interest  of  the  traders,  and  fought  the 
railroads  on  the  plea  that  if  all  the  railroads  adopted  a  system  of 
management,  which  he  termed  "  scientific  management,"  a  saving  of 
one  million  doOars  a  day  could  be  effected.  Late  in  1910  a  con- 
ference of  American  engineers  interested  in  efficient  management 
decided  to  adopt  the  designation  Scientific  Management,  after  dis- 
carding such  terms  as  the  Taylor  System,  Functional  Management, 
Shop  Management,  Efficiency. 

Before  the  war  the  term  was  seldom  heard  in  this  country,  and 
there  is  a  still  failure  to  grasp  the  great  significance  of  the  principle  of 
scientific  management.  The  real  cause  of  the  strong  opposition  is 
that  scientific  management  is  the  first  system  to  realise  tliat  the 
human  factor  must  come  first.  This  is  a  revolutionary  idea  to  the 
capitalist,  who  still  considers  that  he  comes  first.  Scientific  manage- 
ment is  revolutionary  to  the  trade  unions  because  it  enables  work  to 
be  accurately  measured  for  the  first  time  in  the  history  of  industry. 
To  many  socialists  and  social  reformers  it  is  also  revolutionary 
because  they  think  that  it  is  better  for  the  character  of  the  worker 
that  he  should  use  his  own  initiative  as  to  how  the  work  should  be 
done,  even  though  he  has  only  rule-of -thumb  to  guide  him.  The 
pioneers  of  the  movement,  who  are  aU  engineers,  regard  the  new 
mental  attitude  which  makes  it  obligatory  as  the  very  essence  of  the 
system.  All  the  devices  used  in  office  and  shop  as  means  of  efficient 
production  they  consider  in  the  same  light  as  mechanisms — i.e.,  of 
secondarj'  and  not  primary'  importance. 

The  traders'  ideal  has  always  been  to  buy  in  the  cheapest  market 
and  sell  in  the  dearest.  They  risked  much  capital  in  the  past  and 
employed  little  labour,  while  their  profits  bore  no  relation  to  costs, 
but  were  regulated  entirely  by  supply  and  demand,  excluding,  of 
course,  any  misadventure.  Engineering  advance  has  changed  every- 
thing, and  now  the  big  men  are  producers,  but  the  prestige  of  the 
merchant  is  still  maintained,  and  also  the  prestige  of  those  associated 
with  him,  such  as  tlie  bankers,  while  the  engineering  profession,  the 
creator  of  our  modern  wealth,  does  not  yet  enjoy  the  prestige  that  is 
its  due..  Merchants  prefer  a  high  profit  on  a  small  turnover.  .Pro- 
duction requires  low  profits  on  a  large  turnover.  The  merchant 
system  restricted  the  supply  and  thus  lessened  the  consumption  in 
order  to  maintain  or  increase  prices.  The  production  system 
cheapens  the  supply  in  order  to  maintain  or  increase  the  demand, 
and  thus  maintain  or  increase  consumption.  The  merchant  system- 
favoured  the  wealthy,  and  developed  aristocracies.  The  production 
system  favours  the  proletariat,  and  thus  develops  democracy.  The 
merchant  system  at  the  best  did  not  raise  the  status  of  the  workers. 
The  production  system  must  continually  raise  their  status  by  con- 
tinually raising  the  standard  of  living.  The  confusion  of  these  ideals 
is  very  great  at  the  present  time  amongst  all  classes  of  the  people, 
and  until  they  are  disentangled,  and  the  one  set  encouraged  and  the 
other  controlled,  we  arc  bound  to  have  continual  industrial  trouble. 
It  is  necessarj'  that  our  economic  conceptions  should  synchronise 
with  the  facts.     At  present  tlieyareentirelyout  of  step. 

In  applying  the  principle  of  cheap  production,  it  must  not  be  con- 
f  use<l  with  the  act  of  buying  commodities.  i.,abour  must  cease  to  be 
regarflcd  as  a  commodity,  which  is  one  of  the  worst  legacies  of  the  old 
system.  Labour  in  the  abstract  may  be  a  commodity,  but  in  the 
concrete  it  is  human  life.  Increased  output  and  payment  by  result 
is  the  sound  foundation  on  which  to  build,  but  it  ought  to  include 
everyone,  from  the  managing  director  down,  and  both  these  aims 
should  be  qualified  by  another — a  better  life  for  the  worker.  Scien- 
tific management  increases  output,  and  because  it  can  accurately 
measure  the  work  done  in  terms  of  human  effort,  payment-by-result 
is  the  fair  and  natural  sequel.  It  achieves  this  greater  output  by 
lessening  the  task  and  raising  the  status  of  the  worker.     Scientific 
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management  affects  the  individual  as  a  imit  worker,  the  workers  as  a 
group,  and  therefore  trade  unionism,  and  it  affects  all  industry  in  its 
relation  to  the  Government  and  to  the  consumers,  and  thus  involves 
the  whole  nation.  I  do  not  see  how  scientific  management  can  pro- 
gress at  all  unless  the  unions  are  included  in  its  scheme.  Progress 
wiU  only  commence  in  earnest  when  the  labour  leaders  grasp  the  full 
meanmg  to  the  worker  of  the  elimination  of  useless  work,  which 
will  lessen  the  total  burden  of  labour  ;  and  when  they  realise  that  the 
accurate  measuring  of  work  protects  the  workerf  rom  underpayment, 
and  that  the  greater  all  round  efficiency  makes  shorter  hours  and 
higher  wages  a  just  claim  on  the  community. 

The  author  then  deals  at  some  length  with  the  well-known  prin- 
ciples of  motion  and  time  study,  which  are  due  to  Taylor,  discussing 
the  three  factors  of  analysis,  execution  and  environment  in  their 
relation  to  the  worker.  This  study  gives  the  miminum  time  neces- 
sary for  the  job  under  the  best  possible  conditions,  and  the  time  must 
be  so  set  that  there  is  no  overstrain  or  loss  of  interest  such  as  were 
the  disastrous  results  of  excessive  overtime  during  the  early  part  of 
the  war  The  industry  should  bear  the  expense  of  continual  indus- 
trial research  both  in  methods  of  work  and  fatigue,  so  that  inter- 
national standards  of  production  can  be  found.  Scientific  manage- 
ment is  an  incentive  to  steady  and  efficient  work,  and  removes  many 
of  the  drawbacks  of  the  present  premium  and  piece-work  systems. 
It  makes  a  study  of  the  man,  and  selects  the  best  man  for  the  job, 
which  is  a  reason  why  trades  unions  are  against  it,  though  it  would 
seem  an  unsound  policy  to  penalise  the  best  men.  It  ceases  to  deal 
with  labour  as  a  commodity,  and  employers  should  therefore  pay  the 
same  amount  for  the  same  service  done  irrespective  of  the  situation 
of  their  works.  It  teaches  the  man  how  to  do  his  job.  This  gives  it 
the  same  tendency  as  the  introduction  of  improved  machinery.  But 
the  shop  and  office  organisation  must  be  specialised  on  the  same 
functional  basis  as  that  of  the  manual  worker. 

Xo  firm  should  attempt  the  introduction  of  scientific  management, 
even  with  the  approval  of  the  men  and  the  unions,  unless  the  office 
and  shop  organisations  have  first  of  all  been  put  into  shape.  Without 
this  organisation  to  assist  the  worker  at  all  jwints,  nothing  but  dis- 
aster will  result  from  the  attempt  to  increase  output  by  means  of 
scientific  management  in  the  machine  shop  and  factory. 

The  present  individualist  system  is  more  strongly  attacked  now 
than  it  has  ever  been,  and  the  Government  has  been  the  means  of 
greatly  discrediting  it.  The  cry  of  the  State  Socialists  is  that  the 
present  system  is  inefficient  and  a  failure.  Labour  knows  very  little 
about  the  difficulties  of  production  organisation,  and  nothing  about 
sales  and  finance,  and  consequently  it  assumes  there  is  little  or 
nothing  to  know.  It  sees  the  result  of  the  inefficiency  of  organisation 
every  day  in  the  daily  work,  and  the  agitators  do  the  rest.  Remove 
inefficiency,  raise  wages,  shorten  liours,  improve  conditions,  create 
incentive,  and  individualism  will  beat  any  form  of  socialism.  To 
quote  Dr.  Taylor :  "  Among  the  risks  of  a  manufacturing  business, 
by  far  the  greatest  is  bad  management.  This  risk  arises  not  so  much 
from  the  evident  mismanagement,  which  plainly  discloses  itself 
through  occasional  strikes  and  similar  troubles,  as  from  the  daily 
more  insidious  and  fatal  failure  on  the  part  of  the  superintendQiits  to 
secure  anything  even  approacliing  the  maximum  work  from  their 
men  and  machines."  Tliis  "  daily  more  insidious  and  fatal  failure  " 
is  pre-eminent  in  most  Government  undertakings.  Is  it  our  respect 
for  material  things  that  makes  us  us  accept  the  great  economies  in  its 
use  that  science  has  made  possible  ?  Is  it  our  ignorance  and  pseudo- 
respect  for  man  that  causes  us  to  refuse  the  application  of  science  to 
the  economy  of  human  effort,  and  thus  condemns  man  to  perform 
work  of  which  from  50  to  75  per  cent,  has  been  proved  to  be  useless 
whenever  science  has  been  applied  ?  Material  things  have  still  a 
stranglehold  on  humanity,  and  to  those  who  live  for  materialistic 
aims  the  economy  of  labour  only  appeals  from  that  vicious 
point  of  view.  That  may  satisfactorily  explain  the  prejudices 
of  socialist  and  social  refonner  to  scientific  management,  but 
it  says  very  little  for  the  long-distance  mental  vision  of  Iho 
intellectuals  that  they  think  it  jxissible  to  build  up  their  industrial 
Utopias  while  retaining  rule-of-thumb  methods  in  the  workshop. 
Guild  Socialism  seeks  to  raise  the  status  of  the  working  man  by  the 
methods  of  the  jxjlitician.  The  Mord  "  committee "  has  become 
almost  a  magic  one  in  these  days.  Whenever  there  is  a  difficult 
problem  to  solve  the  Government  appoints  a  committee  to  investi- 
gate it.  What  a  travesty  of  the  truth  it  is  to  think  of  the  late  Coal 
Commission,  for  example,  as  a  scientific  investigation.  It  was  one 
of  the  most  glaring  examples  of  how  investigation  should  not  be 
carried  out      It  was  the  negation  of  the  scientific  ideal.     We  are- 


December  19,  1919. 


THE  ELECTRICIAN. 


717 


ruled  by  opinion,  and  scientific  fact  is  held  to  be  of  secondary  value. 
The  imscientific  opinions  of  the  majority  are  not  the  truth.  Demo- 
cracy is  a  theory  of  politics  founded  on  payment  by  results.  If  the 
electorate  are  slack  orfoolish,  they  suffer  ;  if  wise,  they  are  rewarded. 
Our  politics  are  very  rule-of-thumb,  and  until  the  people  have  know- 
ledge, in  place  of  opinions  and  prejudices,  the  demagogue  will  always 
score  over  all  who  try  to  lead  and  not  fool  the  people. 

Scientific  management  is  condemned  by  the  Guild  Socialists  ab  an 
industrial  bureaucracy  which  destroys  the  freedom  and  responsi- 
bility of  the  workers.  How  can  the  endless  discussions  of  innumer- 
able committees  gain  greater  freedom  for  the  workers  when  the 
performance  of  utterly  useless  work  in  the  shop  is  considered  to  be  an 
essential  of  such  freedom  ?  How  does  the  execution  of  work  in  the 
most  efficient  manner  lessen  the  responsibility  of  the  worker  ? 
Unless  democracy  is  able  to  evolve  an  expert  bureaucracy  which  it 
will  be  able  to  control  as  its  servant,  and  not  suffer  it  to  become  its 
master  as  at  present,  then  the  pajauent  of  democracy  will  be  suffer- 
ing and  that  ultimately  meins  revolution.  Industry  is  a  simpler 
field  than  politics,  and  it  is  therefore  easier  to  arrange  the  necessarj" 
safeguards  which  have  been  described  above  and  which  will  ensure 
that  tliose  who  carrj'  out  scientific  management  are  the  servants  of  an 
intelligent  democracy  of  labour.  Individualism,  directed  by  the 
scientific  knowledge  of  experts,  and  recognised  as  such  by  the  edu- 
cated intelligence  of  the  workers,  wiU  carry  civilisation  more  quickly 
to  a  higher  plane  than  socialism  based  on  discursive  and  rule-of- 
thumb  methods  of  production.  Further  advance  will  be  by  know- 
ledge gained  in  the  laboratory,  and  the  application  of  the  scientific 
method  throughout  the  whole  realm  of  liuman  effort. 

In  1819,  a  oeuturj-  ago,  and  four  years  after  Waterloo,  this  coimtry 
reached  its  lowest  point  of  misery.  In  spite  of  that,  and  due  to  the 
invention  of  machinery,  we  became  the  greatest  producing  country  in 
the  world.  We  shall  probably  reach  our  lowest  point  in  less  than  four 
years  from  the  armistice,  but  it  is  not  likely  that  the  invention  of 
machinery  will  save  us  this  time.  Our  prosperity  a  century  ago  was 
due  to  the  fact  that  other  countries  did  not  have  machinery.  Kow  it 
is  common  to  the  civilised  world,  and  our  prosperity  will  depend  on 
our  ability  so  to  organise  human  effort  that  we  shall  be  able  to  pro- 
duce more  with  less  labour.  Material  wealth  must  no  longer  increase 
the  power  and  comforts  of  the  few  ;  its  justification  must  be  the 
amelioration  of  the  lives  of  the  many.  We  fail  to  distinguish  between 
wealth  and  our  attitude  towards  it.  We  cannot  have  too  much 
wealth  if  we  wiU  only  consider  it  of  secondary  importance.  It  is 
because  there  is  too  little  wealth  and  not  too  much  that  so  many 
abuses  have  arisei..  The  orthodox  view  of  life  is  that  character  is 
tleveloped  by  means  of  work,  and  there  is  no  qualification  that  it  must 
be  efficient  work.  We  must  surely  agree  that  some  work,  even  if 
efficient,  cannot  by  its  very  nature  develop  the  intelligence  and  the 
character  to  the  same  extent  as  other  work.  Granted  this,  we  must 
agree  that  a  great  amount  of  manual  labour  and  clerical  work  is  in 
this  category,  and  once  we  have  the  honest}-  to  face  this  fact,  we  see 
that  the  ideal  of  raising  the  workers'  outlook  bj'  means  of  his  work  is 
very  often  not  possible.  The  way  to  raise  the  social  status  of  these 
workers  is  to  reduce  their  working  hours  and  pay  them  more,  and 
thus  give  both  the  opportunity  and  the  means  to  become  better  edu- 
cated and  live  better  lives.  The  philosophy  or  religion  of  work — 
that  work  in  itself  is  good  for  one — belongs  to  the  upper  and  owning 
and  owning  class,  and  why  should  we  be  surprised  that  the  working 
class  does  not  believe  in  it  ?  Our  present  system,  being  very  ineffi- 
cient, can  give  leisure  and  opportunity  for  culture  only  to  the  few. 
If  democracy  is  to  win  against  anarchy,  it  must  win  leisure  and  oppor- 
tunity for  the  many. 

Labour  leaders  emphasise  the  waste  of  human  life  through  indus- 
trial accidents  and  bad  conditions,  but  they  fail  to  realise  that  the 
waste  of  human  life  because  of  inefficient  work  is  far  greater  in  its 
total  result.  They  not  only  fail  to  see  this  waste  of  life,  but  by  their 
teachings  and  action  do  everj-thing  to  maintain  it,  actually  arguing 
that  the  elimination  of  this  waste  would  be  bad  for  the  worker.  It 
is  because  we  are  now  struggling  for  something  better,  that  produc- 
tion must  be  made  so  much  more  efficient,  so  nnich  easier  for  the 
workers.  It  shouKl  be  jx)ssible  to  produce  material  w-ealth  so  easily 
that  it  will  cease  to  have  its  present  inflated  value,  and  the  amount  of 
wealth  owned  will  cease  to  be  the  measure  of  the  man. 

History  is  not  necessarily  progressive  in  its  sequence.  One  system 
is  not  displaced  by  another  because  the  new  system  is  better,  but 
because  the  old  is  bad.  There  is  no  guarantee  that  once  a  system 
has  been  destroyed  that  it  will  be  replaced  by  something  better. 
The  socialists  say  that  because  the  present  system  means  profits  to 
private  individuals  the  workers  will  not  and  should  not  become  more 
efficient,  and  they  claim  similarly  that  if  the  nation  or  the  producers, 
or  both,  owned  everything,  the  workers  would  tlien  willingly  become 
more  efficient  because  the  profit  would  go  to  the  whole  conunimity. 
These  are  expressions  of  opinion  disproved  by  what  experience  we 
have,  and  as  long  as  opinions  have  the  upixu-  hand  of  facts,  because, 


of  the  inability  to  distinguish  the  one  from  the  other,  so  long  will  the 
unscientific  attitude  dominate  the  countrj',  and  we  must  continue  to 
pay  for  so  many  mistakes  which  would  never  be  committed  if  the 
scientific  attitude  were  developed  in  the  Government  and  the  people. 
The  war  record  stares  us  in  the  face,  and  still  we  continue  the  same 
method.  The  socialists  are  beginnmg  to  realise  the  significance  of 
scientific  management,  and  are  bringing  all  their  batteries  to  bear  on 
it.  Tliis  is  a  time  when  ideas  are  being  quickly  changed  all  over  the 
world.  A  great  responsibility  rests  with  ever}'  member  of  a  scientific 
profession  to  see  that  the  truth  prevails  and  that  the  demagogues, 
whether  they  be  politicians  or  labour  agitators,  do  not  gain  too  much 
advantage  from  this  abnormal  state  of  mental  flux,  so  that  prejudice 
and  mere  verbal  opinion  do  not  triumph  over  scientific  knowledge. 

The  British  people  have  the  traditional  habit  of  belitthng  them- 
selves by  exaggerated  accusations  of  incompetency,  which  the  rest 
of  the  w  orld  would  seem  to  take  at  their  full  face  value.  Tliis  habit 
of  depreciation  has  a  verj'  bad  psychological  effect  on  ourselves.  It 
creates  a  disinclination  to  tackle  boldly  a  big  problem  in  a  big  manner. 
It  took  us  as  a  nation  a  long  time  to  visualise  the  ultimate  size  of  the 
w  ar,  and  our  time-lag  in  that  respect  made  it  last  so  much  longer. 
The  war  is  over,  and  we  have  a  tendency  to  react  again  to  little 
things,  or  the  tacklmg  of  big  things  in  little  ways  We  seem  to  lose 
again  our  courage  and  our  vision.  Never  in  all  our  history  have  we 
enjoyed  the  world  prestige  that  we  do  now,  and  never  have  our 
res]X)nsibilities  been  so  great. 

This  comitiy  is  faced  with  the  following  dilemma.  How  is  the 
population  of  the  British  Isles,  which  is  less  than  one-half  of  the 
United  States  and  about  three-quarters  that  of  Germany,  going  to 
produce  enough  capable  young  men  for  the  administration  of  India, 
Eg}i)t,  Mesopotamia  ?  How  are  we  to  supply  young  engineers  to 
execute  the  endless  tasks  waiting  in  these  countries,  not  to  speak  of 
the  allurements  of  our  self-governing  Colonies  ?  How  are  we  to  do  all 
this,  and  at  the  same  time  maintain  our  supremacy  at  home,  which 
is  the  foundation  of  it  all  ?  There  seems  only  one  way  to  guarantee 
the  supremacy  of  the  Jlother  Country-,  and  that  is  to  make  industry 
and  life  at  home  greater  and  more  fascinating  than  it  is  abroad. 
Industry  must  be  so  organised  as  to  attract  the  attention  and  hold 
the  interest  of  the  very  best  and  most  efficient  amongst  us — those 
with  the  highest  conception  of  social  senice.  To  make  industry  a 
very  much  better  means  to  a  higher  culture  and  to  give  the  captains  of 
indiistrj-  a  far  greater  part  in  the  development  of  that  culture  instead 
of  at  present  being  completely  immersed  in  the  production  of  the 
means  is  a  revolutionary  idea  which  makes  a  strong  appeal  to  the 
younger  generation. 

Scientific  management  is  a  higher  and  more  complex  t\-pe  of 
mamagement  and  requires  greater  discipline  and  intelligence  from 
everyone.  We  are  the  most  disciplined  of  i^eoples,  which  does  not 
meaii  the  autocratic  form  that  Gennany  tolerated  and  suffered  under, 
but  the  self-discipline  of  a  free  democracy.  Scientific  management 
is  only  advisable  and  possible  in  a  commimity  of  free  ixxiple.  Don't 
let  us" be  afraid  of  it.  and  while  believing  in  it,  tackle  it  by  small  and 
secret  methods.  Let  us  proclaim  it  w  idely  and  fight  for  it  openly  by 
every  fair  means.  We  are  probably  the  only  jieople  w  ho  can  tackle 
it  on  a  national  scale.  Nothing  short  of  a  national  movement, 
involving  capital,  labour  and  the  Government  will  achieve  what  is 
required.  It  is  a  very  big  thing  that  we  have  to  do.  One  of  our 
greatest  national  assets  in  the  present  difficult  times  is  the  advanced 
state  of  British  trade  union  organisation.  Do  not  let  us  lielittle  it  or 
fear  it.  We  lead  in  this  direction,  and  the  most  advanced  countries 
follow  us.  The  British  working  class  has  produced  many  men  of 
whom  we  have  every  reason  to  be  proud,  and,  in  spite  of  all  we  hear  to 
the  contrary,  the  liiass  of  the  workei-s  are  soimd  and  will  respond 
quickly  to  an  0{)en  and  honest  jwlicy  of  education  and  leadership. 
The  w  ar  has  tried  our  young  men  of  all  classes,  and  they  have  not 
been  found  wanting.  The  pix-sent  situation  requires  the  faith,  the 
courage,  the  optimism  cf  youth  to  oveivome  the  fowes  of  reaction, 
whether  on  the  extreme  right  or  left  of  the  industrial  and  jxilitical 
army.  Ciive  the  younger  generation  more  scojie,  encourage  them  to 
think  and  act  in  "these  matters,  and  the  country  will  win  through 
more  quickly.  We  have  in  the  stable  and  industrious  character  of 
our  |x>oplc  a  far  greater  asset  than  we  can  over  have  in  the  most 
ingenious  machines.  If  we  realise  that  fact  in  time,  the  histor}-  of 
Great  Britain  in  the  twentieth  century  will  eclipse  all  its  previous 
history  in  its  progress  towards  a  higher  culture  and  a  better  life  for  all. 


DISCUSSION. 
Mr.  LI.  B.  Atkinson-  said  no  progress  could  b?  made  without  the 
goodwiU  and  co-op.-ration  of  labour.  Tlic  dimculty  was  to  convince  the 
worker  tliat  he  would  get  more  tlian  his  pr^-seut  share  of  the  profit  if  a 
larger  output  were  seeur>-d.  It  was  not  true  to  say  everybody  would 
get  more  if  there  were  a  larcer  i)i-otit.  He  thought  it  would  be  possible 
to  devise  a  scheme  bv  which  thev  eon  Id  set  the  o-op.-ration  of  oraamsed 
Iab;>ur  in  introducing  improved  methods  and  to  discuss  with  the  labour 
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repr.-ientitives  the  legitimjt?  method  of  dividing  the  larger  profit  which 
might  be  secure<l. 

Mr.  .S.  Mavoe  Slid  the  wast:'  of  time  in  engineering  was  greater  than 
most  of  those  in  control  were  aware  of.  The  responsibility  for  increased 
production  lay  less  on  the  workmen  than  on  the  employers.  The  pos- 
sibiUty  of  incroase<l  production  by  the  use  of  properly  devised  machine 
tools  was  much  greater  than  any  possibility  of  increase"  through  increased 
effort  by  workmen.  The  author  said  that  75  ])er  cent,  of  tlic  time  re- 
quired for  an  op;>ration  was  absorbed  in  liandling  tools,  1.5  per  cent,  in 
handling  the  men,  and  only  10  per  cent,  in  doing  the  actual  job. 
That  was  true  of  the  average  machine  sho]).  Hedishked  the  suggestion 
that  the  system  (scientific  management)  should  be  imposed  upon  them 
by  the  Government. 

ilr.  R.  \\ .  Paul  was  of  opinion  that  the  consideration  of  muscular 
effort  was  not  their  business,  but  the  business  of  the  workman.  He 
should  cure  himself  of  the  habit  of  working  like  an  amateur.  They 
wanted  to  secure  good  feeliug  in  the  shops,  and  this  did  not  seem  likely 
to  be  effectxl  by  the  syst-ms  describ?d  by  the  author.  The  worker? 
felt  that  overhead  charges  were  unduly  higii,  and  said  while  their  wages 
were  measured  by  tenths  of  a  p?nny  it"costhalf  a  crown  tog  >t  a  split  pin 
out  of  the  stores.  In  the  early  days  the  efficient  men  weeded  out  the 
inefficients,  and  everything  went  well ;  but  with  rapid  expulsion  other 
men  had  to  b:-  called  in,  and  the  trouble  began.  They  had  to  guard 
agimst  industrial  boredom.  Men  gjt  bared  laoro  quickly  than  they  got 
tired.  H;  doubt3d  whether  this  countrv  ought  to  hi  eiigig^d  largely  in 
repetition  wurk.  It  was  b?tt?r  to  niake  Rolls-Royces  than  Fords. 
\Velfare  work  was  all  bjgey.  He  admired  scientific  "management,  but 
4t  would  take  another  two  gjnerations  before  they  would  be  ready  to  use  it. 
ilr.  Stavenhaoen-  (Electrical  Trades'  Union),  who  b?gin  by  aggres- 
sively stiting  that  himself  and  his  co-unionists  were  the  opponents  of 
the  Institution,  went  on  to  say  that  he  was  aware  that  the  Electrical 
Trades'  Union  was  not  regarded  with  great  favour  by  the  contracting  or 
technical  sides  of  the  industry.  Tne  working  class" feared  that  if  they 
accepted  a  payment  by  results  system  it  would  throw  them  more  rapidly 
out  of  work.     H»  saw  no  means  of  guarding  against  it. 

Mr.  J.  G.  Peakce  said  industrial  conditions  in  this  countrv  were  not 
comparable  with  those  in  the  United  States,  which  had  a  huge  home 
market  and  a  vast  foreign  born  population.  He  did  not  like  the  term 
'"  scientific  management.  "  and  there  was  a  tendency  to  confuse  it  with 
mass  production.  But  scientific  management  was  most  necessary  in 
works  which  produced  varied  products.  If  the  workers  were  properly 
educated,  it  would  develop  their  manipulative  skill  and  the  intelligence 
so  vital  to  the  success  of  the  system.  If  proper  safeguards  were  pro- 
vided, such  as  a  minimum  wage,  and  protection  against  so-called  fatigue, 
he  thought  it  probable  that  scientific  management  might  come  from  the 
labour  side. 

Mr.  J.  R.  Dick  siid  employers  were  themselves  living  in  a  fantastic 
age  with  topsy-turv^y  finance,  and  his  current  price  was  elastic  and 
covered  all  sorts  of  sins  besides  the  so-called  inefficiency  of  labour.  He 
was,  therefore,  not  in  a  position  to  enthus?  on  Taylor's  syst?m  on  any 
large  scale.  Workman  wera  not  opposed  tr)  higher  production,  but  were 
practically  indifferent  to  it. 

Sir  Georue  Gibb  siid  the  stxndard  of  Uving  could  not  b3  improved 
unless  the  production  of  wealth  was  increased,  and  m"tliiids  which  would 
serve  labourand  obtain  the  maximum  production  \v<.iil'l  ;issi-.|  this  end. 
Payment  by  results  must  be  extended.  The  K.iLli-h  |ir,,|,le  must 
abandon  their  habits  of  secrecy  and  ajiproach  the  woikim n  with  solid 
arguments.  He  believed  a  good  case  for  scientific  management  could  be 
established. 

-Major  Pells  said  unless  the  manufacturers  in  this  country  took  up 
some  system  of  scientific  management  we  should  be  behind  other  countries 
in  competing  in  the  world's  markets.  The  system  could  bo  appUed  to 
any  kind  of  work— not  only  mass  production.  There  was  a  danger  of 
confusing  the  two  sides  of  scientific  management :  (1)  Research  or  study, 
and  (2)  application — when  putting  the  matter  before  manufacturers  and 
employers.  He  thought  it  would  b?  a  mistake  to  aim  at  creating  an 
international  Unk  on  the  research  side. 

.Mr.  P.  G.  Pkttifob  said  there  was  an  implication  that  factories  not 
run  under  Taylor's  system  were  non-scientific  ;  but  without  mass  pro- 
duction the  full  b-nefit  of  the  system  could  not  be  secured.  He  did  not 
approve  of  the  suggestion  that  manufacturers  in  country  districts  should 
pay  the  difference  in  labour  rates  into  a  common  fund,  as  it  would 
encourage  manufacturer  to  come  into  the  congested  districts,  where 
they  would  get  frr-e  access  to  labour. 

Mr.  A.  Vines  said  nearly  every  works  in  England  had  adopted  scientific 
management  to  a  gr.-ater  or  less  c.\t?nt,  in  spit-  of  what  the  author  said 
about  manag-rs.  The  difficulty  was  getting  trained  rate-fixers  who 
would  fix  really  honest  rates  that  the  trade  unions  would  accept. 

Tii  •  AuncoR,  in  reply,  said,  in  regard  to  the  solution  of  the  capital 
and  lab-jur  problem,  the  whole  Pap/r  w.m  ni'-ant  to  explain  how  to 
remunerate  lab  »ur.  Tne  Taylor  system  was  an  effort  to  measure  human 
eff  irt.  One  it  could  b  ■  measured,  tli"y  could  have  a  square  deal.  He 
thought  that  in  the' near  future  a  40-hours  w -ek  was  a  possible  thing, 
and  that  with  scientific  management  more  output  could  be  obtained 
than  th"y  got  at  present.  If  adopt -d  on  a  national  basis,  with  the 
consent  of  the  employers  and  employees,  it  could  b:-  controlled.  In  the 
Unit  fl  St  ites  it  was  adopt :'d  by  employers,  who  exploited  their  workers, 
and  th-  Gn-.-rnm  mt  were  comp  -lied  tj  pass  legislation  making  scientific 
mmag-m  -nt  impisiible  in  any  Government  factjry.  He  did  not  want 
that  t)  happ-n  h;r.'.  The  Government  could  not  impose  the  system 
upm  them,  but  they  would  have  to  b;-  a  party  to  it.  The  setting  of 
tim'-s  or  the  studying  of  fatigue  would  not,  however,  b-  done  by 
them.     Mr.  Paul  said  under  present  conditions  the  etlieient  men  came 


to  the  top  and  the  inefficient-,  were  weeded  out ;  but  scientific  manage- 
ment said  every  man  must  b.-  found  a  job.  The  question  had  to  be 
looked  at  from  a  social  and  national  point  of  view.  If  the  skilled  man 
trained  the  unskilled,  the  inteUigence  of  the  less  skilled  man  was  de- 
veloped and  his  self-respect  raised,  and  he  was  given  more  money,  which 
did  not,  as  a  rule,  conduce  to  boredom.  The  crux  of  Mr.  Staveiihagen's 
argument  was  suspicion,  and  the  workmen  had  every  justification  for 
suspicion.  That  was  why  he  advocated  that  scientific  management 
should  be  brought  about  on  a  broad  basis,  and  not  in  individual  factories. 
He  thought  this  was  the  only  country  sufficiently  advanced  to  attempt 
to  ado])t  the  system  in  the  way  he  suggested.  In  America  the  em- 
ployers^not  the  trade  unions — were  the  greatest  obstacle.  Scientific 
management  was  not  really  a  system,  but  a  mental  attitude,  which  was 
difficult  to  define.  Mr.  Vines  said  decently  trained  rate-fixers  could  not 
be  got  at  jiresent.  That  was  the  whole  argument  for  scientific  manage- 
ment. 


Mr.  W.  B.  Hird  on  the 

Influence  of  Theory  on 

Practice.* 


The  many  inventions  and  developments  which  took  place  during 
the  war  were,  necessarily,  kept  secret  during  the  continuation  of 
hostilities,  and  are  now  only  just  becoming  generally  known  andojien 
to  discussion.  In  all  the  different  branches  of  engineering 
physios,  of  chemistry,  of  militarj^  science,  new  strides  \\ere  taken 
with  a  rapidity  which  only  the  great  stress  and  necessity  of  the 
times  could  have  brought  about,  a  rapidity  utterly  impossible  in 
times  of  peace  when  every  new  thing  must  show  at  any  rate  some 
prospect  of  commercial  success  before  it  can  hope  to  receive  en- 
couragement. The  particular  feature  to  which  1  would  speciallj' 
draw  your  attention  is  the  marked  tendency  towards  an  increas- 
ingly close  connection  between  pure  science  and  its  applications  in 
engineering  and  practical  work  generally.  An  example  of  this  is  to 
be  found  in  the  very  large  use  which  has  been  made  of  the  appa- 
ratus known  as  the  thermionic  valve.  For  some  years  the  atten- 
tion of  some  of  our  best  physicists  has  been  directed  to  investiga- 
tions of  the  electron,  but  it  was  scarcely  to  be  expected  that  invest  - 
gations  which  were  started  and  carried  on  solely  from  the  point  of 
view  of  pure  science,  and  which  were  directed  to  such  higlijy  abstract 
considerations  as  the  constitution  of  the  atom  of  matter  and  the 
changes  which  might  take  place  in  its  constitution  would  in  so  short  a 
time  have  developed  into  an  instrimient  of  great  practical  utility 
which  could  be  manufactured  in  quantities  by  comparatively  un- 
skilled labour  and  required  no  great  amount  of  training  in  those  who 
used  it  to  give  useful  results.  The  applications  of  thermionic  valves 
have  so  far  been  cliiefly  in  the  service  of  wireless  telegraphy,  and  in 
the  British  Navy,  Army  and  Air  Forces  the  progress  made  in  wireless 
communications  was  largely  due  to  the  introduction  of  thermionic 
valves  both  as  amplifiers  in  the  receiver  and  as  generators  of  high 
frequency  oscillations  in  the  transmitter.  In  the  Air  Force,  the 
wonderful  improvement  in  inter-communication  made  chiefly  by  the 
use  of  the  ionic  valves  is  strikingly  realised  when  we  learn  that  of 
the  aircraft  originally  sent  over  to  France  with  the  Expeditionary 
Force  one  only  was  fitted  with  wireless  apparatus,  while  at  the 
signing  of  the -Armistice  about  500  machines  were  so  fitted,  and  there 
were  2,000  wireless  stations  with  the  batteries  capable  of  com- 
mimicating  with  these  machines. 

The  rapid  progress  made  in  the  science  of  aviation  itself  has 
resiUted  from  the  action  and  re-action  of  practical  experience  and 
theoretical  investigations.  At  the  beginning  of  the  war  our  know- 
ledge of  the  laws  of  pressure  on  bodies  moving  through  a  fluid  was 
of  a  very  elementary  character.  One  of  the  most  useful  steps 
towards  increased  knowledge  w  as  the  publication  by  Lord  Rayloigh 
of  the  formula  for  the  variation  in  the  air  pressure  due  to  change  of 
dimensions  of  the  moving  body,  and  it  is  entirely  due  to  the  applica- 
tion of  the  law  thus  formulated  that  experiments  in  aviation  were 
kept  on  sound  lines,  and  that  the  results  have  proved  the  astounding 
success  which  we  have  seen. 

Another  totally  different  direction  in  which  we  can  sec  science 
coming  into  closer  contact  with  practical  work  is  in  connection  with 
the  methods  of  shop  organisations  now  being  so  widely  discussed.  The 
up-to-date  shop  organiser  is  no  longer  satisfied  merely  to  observe  for 
himself  the  effect  of  fatigue,  to  time  and  tabulate  the  different 
motions  gone  through  in  carrying  out  any  ojieration,  but  he  calls  in 
the  assistance  of  the  physiologist  and  the  psychologist  to  devise 
laboratory  experiments  and  to  draw  on  his  experience  in  quite  differ- 
ent spheres  to  advise  him  as  to  the  proper  proportion  of  work  and 
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rest  periods,  to  discuss  the  tlitferent  results  of  nerve  and  muscle 
fatigue,  and  the  mental  attitude  produced  in  diiterent  groups  of 
workers  by  changes  in  their  environment. 

If,  turning  from  the  past,  we  venture  to  glance  at  the  future,  it  is 
gratifying  to  find  that  an  increased  interest  is  being  taken  in  societies, 
such  as  is  this  our  owai  Institution,  which  are  the  most  powerful  link 
Ijetween  the  scientist  and  the  engineer,  that  we  are  all  increasing  our 
membership,  striving  to  add  to  our  splieres  of  activity  and  to  orga- 
nise and  tit  ourselves  for  the  work  before  us.  And  great  as  has  been 
the  work  of  the  engineer  in  the  past  century  in  bringing  into  our 
service  first  steam  and  then  electricity,  it  may  well  seem  that  we 
may  be  on  the  brink  of  a  new  era,  the  possibilities  of  which  are  as  yet 
imdreamed  of.  For  if  each  fresh  discovery  opens  up  ever  vaster 
fields  of  inquiry,  it  is  also  true  that  a  larger  and  larger  number  of 
workers  mentally  equipped  to  carry  out  the  exploration  are  each 
vear  available,  and  it  is  part  of  our  work  as  an  Institution  to  see 
that  the  supply  of  such  workers  is  kept  up  to  the  requisite  standard, 
and  that  their  work  and  efforts  are  properly  appreciated. 


It  is  only  necessary  to  glance  at  any  technical  or  scientific  journal 
to  see  how  large  a  proportion  of  the  time  and  attention  of  present- 
day  science  is  engaged  in  problems  of  radio  activity  and  of  the  con- 
stitution of  tlie  atom.  We  still  have  to  learn  as  to  the  properties  of 
the  electron  and  how  ifenters  into  that  combination  which  we  call 
the  atom.  There  is  one  point  on  which  there  can  not  be  considered  to 
be  any  doubt,  and  that  is  the  immense  quantity  of  energj-  stored  up 
in  the  atom  of  matter.  At  present  this  energy  is  entirely  out  of  our 
control,  the  atom  breaks  up  spontaneously,  and  we  have  no  means  of 
either  retarding  or  accelerating  the  process,  nor  have  «e  as  yet  any 
means  of  using  it.  Perhaps  we  never  shall  find  means  of  bringing  it 
under  control,  but  the  knowledge  that  such  an  inexhaustible  store 
of  energy  is  available  makes  it  possible  to  hope  « ithout  too  great  a 
stretch  of  the  imagination  that  some  means  of  using  it  will  some  day 
be  forthcoming,  and  we  may  then  anticipate  such  a  revolution  in  the 
conditions  of  living  as  will  absolutely  throxni  into  the  shade  the 
changes  of  the  last  100  years  brought  about  by  the  discoverj-  of  the 
steam  engine  and  the  electric  telegraph. 


The   Fessenden   Peloriis   (Wireless   Compass) : 
A   Caution   as   to   Its  Use. 


By    REGINALD    A.    FESSENIJEN. 


Siuce.  the  writer's  Pelorus,  or  wireless  direction -finder,  is 
now  coming  into  quite  general  use,  it  is  very  necessary  that 
users  of  this  device  should  be  made  aware  of  the  fact  that  the 
indications  given  by  the  original  form  of  the  apparatus,  which 
is  the  type  most  generally  used  at  the  present  time,  are  fre- 
quently in  error  as  much  as  20  deg.,  and  occasionally  as  much 
as  45  deg. 

The  present  note  gives  a  brief  description  of  the  various 
tvpes  of  the  Fessenden  Pelorus  ;  indicates  the  causes  of  the 
erroneous  readings,  and  describes  the  methods  which  must 
be  used  to  obtain  accurate  results. 


-5 


Fi2.1. 


& 


23;, 

\ 

,-12 

J? 

13^ 

'^1 

M5 

l^^"^ 

21- 

\\22 

23^ 

Pi6.3. 

27 

\ 

.12 

L-^'^ 

13n 

nM?4 

\  1 

[■U5 

'-T^" 

21- 

11 

X 

-22 

1     1                                                                                     ^ 

25 


\^fr26 


Pi!&.4:. 


The  discovery  that  the  electromagnetic  component  could 
be  utilised  by  means  of  vertical  coils  of  wire  with  or  without 
magnetic  cores  was  made  in  1899,  and  published  in  the  "■  Elec- 
trical World,"  August  12,  1899  (see  Figs.  1  and  2).  The 
fact  that  these  loops  for  utilising  the  magnetic  comiwnent  were 


peculiarly  well  adapted  for  determining  the  direction  of  the 
source  of  received  wireless  signals  was  made  a  couple  of  years 
later. 

Two  forms  were  develope<],  one  in  which  the  loops  were 
mounted  on  a  rotating  stand,  as  shown  in  Figs,  i  and  5  (taken 
from  U.S.  application  serial  No.  167,6-12,  filed  July  27,  1903  ; 
issued  in  part  as  U.S.  patent  No.  1,020,032.  Also  German 
patent  225,256,  January  H,  1907  (Fig.  1,  and  last  paragraph 
of  specification).  Or  by  arranging  a  number  of  them  radially, 
and  connecting  them  to  a  commutator  as  shown  in  Figs.  6,  7, 
8,  9,  10,  11,  12  (taken  from 
U.S.  application  No.  352,213, 
filed  January  14,  1907,  the 
corresponding  French  patent 
being  No.  385,897,  and  the 
corresponding  German  patent 
No.  225,256.  Also  Fig.  13, 
taken  from  U.S.  application 
serial  No.  754,058.  filed  March 
8,  1903,  and  issued  as  U.S. 
patent  No.  754,058).  Also 
Britsh  patents  4710,  Jan- 
uary 14.  1907,  and  28,412, 
1907. 

The      modification     siibse- 

quentlv     made     bv    Messrs. 

Bellini'     and     Tosi"     (British 

patent       specification       No. 

21,299,  September    26,  1907) 

consisted,  as  will    be   noted, 

in     modifying     the    wTiter's 

loop-method  by  substituting 

an    inductive    connection    in 

place  of  the  writer's  original 

■'''''■  '^'  conductive  connection  to  the 

loops. 

This  wireless  direction-finder  was  originally  designated   as 

the  Fessenden  Pelorus  for  the  reason  that  it  gives  the  direction 

of  the  source  of  electromagnetic  waves  relative  to  the  lubber 

line  of  the  ship,  and  has  no  relation  whatever  to  the  points 

of  the  compass.     Of  late  years,  however,  it  has   been  the 

custom  to  speak  of  it  as  the  wireless  compass  ;    but  for  the 

reasons  given  above — i.e.,  that  it  is  not  a  compass,  but  a 

Pelorus — the  original  designation  of  Pelorus  should  be  retained, 

even  if  the  name  of  the  inventor  should  be  dropped. 

The  first  experiments  made  with  this  type  of  apparatus  in 
the  years  1899-1901  were  iiiade  over  distances  not  exceetling 
20  liiiles  and  gave  quite  accurate  results,  and  the  aiiparatus 
was  demonstrated  and  tendered  to  the  U.S.  Navy  (letter  to 
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U.S.  Bureau  of  Equipment,  Na\T  Department,  Washington, 
D.C,  July  8,  1905  ;  also  London  Electrician,  February  22, 
1907)  :  but,  though  the  Xavv  Dejjartuiont  was  interested  at 
-the  time  there  was  no  demand  for  apparatus  of  this  character. 


rock  strata  which  come  to  the  surface  and  form  a  sort  of 
insulating  bowl  filled  with  conducting  soil,  this  conducting  soil, 
however,  being  insulated  fromlthe  exterior  country  by  the 
edges  of  the  insulating  bowl. 


Later  experiments,  1901-1906,  made  over  distances  exceed- 
ing 100  miles,  showed  that  the  method  frequently  gave  results 
in  error  by  as  much  as  20  deg.  from  the  tnie  direction  :  and 
in  later  tests,  1906-1907,  errors  of  as  nmch  as  45  deg.  were 
sometimes  observed.  As  the  result  of  numerous  experiments, 
the  writer  discovered  the  causes  of  these  erroneous  readings 
and  invented  a  new  type  of  wireless  direction  finder. 

The  cause  was  found  to  be  the  existence  of  regions  more 
or   less  opaque  to  the  travel  of  the  electromagnetic  waves, 


thereby  causing  the  production  of  shadows  and  the  bending 
of  the  direction  of  travel  of  the  electromagnetic  waves  around 
the  edges  of  the  opaque  regions. 

Over  land  these  opaque  regions  wore  found  to  be  due  to — 
(a)  Varying  local  conductivity  of  the  ground. 

Certain  sections  of  the  land  surface  appear  to  form  in.su- 
lated  pockets.  Such  a  pocket  e.xi.sts,  for  example,  just  outside 
ot  the  city  of  Pittsfield,  where  the  street  railway  could  not 
operate  its  system  in  1891  until  Mr.  C.  C.  Chesney  discovered 
the  trouble  to  be  due  to  the  extremely  high  resistance  of  the 
ground  return.    This  pocket  appears  to  be  formed  of  insulating 


.  7  TO  12. 

A  similar  insulating  bowl  was  described  by  Dr.  Kennelly 
in  the  London  Electriciax  at  one  of  the  cable  landings  in  the 
Canadian  Maritime  Provinces. 

(6)  Varying   local    and    temporal    absorption    due    to 
vegetation. 
As  pointed  oat  by  the  writer  in  1903,  every  tree  acts  as 
an  antenna  and  absorbs  energy,  and  the  amount  of   energy 
absorbed  depends  on  the  amoimt 
of  sap  in  the  trees  ("  Electrical 
World  and  Engineer,"  Novem- 
ber 14,  1903). 

Over  water  and  parallel  to  a 
coast  line,  such  as  that  between 
Cape  Henry  and  Cape  Hatteras, 
the  error  in  direction  was  found 
to  be  due  to — 

(c)    The    great  dilTerence 
between    the    resistance    of 
the  water  and  that  of  the 
sandy    boach,    causing    the 
electro   magnetic  waves   to 
bend  in. 
Over  the  sea,  and  also  over  the 
land,  directional  errors  were  also 
found  to  be  due  to  the  presence 
of   the   l;irg((    bodies    of   ionised 
air    discovered    by    the    writer, 
through   his    trans-Atlantic   ex-  24- 
periments,  to  exist  in  the  upper 
regions  of  the  atmosphere,  and 
described  by  him  in  the  "  Elec- 
trical   Review,"   March     11-18, 
1906. 

The  third  type  of  direction 
finder  (U.S.  application  serial 
No.  356,814,  filed  February  11, 
1907,  corresponding  British 
patent  No.  2,955/1908)  was 
based  on  the  application  of  hori- 
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zontal  electromagnetic  waves  instead  ( f  vertical  waves,  and 
was  found  to  give  in  ])ractice  considerably  more  accurate 
results  (ip  to  the  limit  of  its  range.  Its  range  was,  however, 
shorter  than  that  of  the  original  Fessenden  Pelorus  using 
veitical  waves. 

The  latest  type  i-.  a  modification  and  an  improvement 
of  the  original  vertical  wave  Fessenden  Pelorus,  and  is  based 
upon  the  writer's  discovery  that  the  amount  of  bsnding — i.e., 
the  amount  of  directional  error — is  a  function  of  the  wave- 
Ic.igtii  of  the  electromagnetic  waves  used  for  direction -finding. 
In  this  method,  instead  of  a  single-frequency  of  electromagnetic 
waves,  two  and  preferably  three  frequencies  are  used,  and  by 
means  of  the  readings  obtained  with  these  different  frequencies 
of  transmission  the  existence  of  an  error  is  detected  and  its 
amount  luay  be  estimated  witli  a  fair  degree  of 
accuracv . 

Fig.  14  illastrates  the  use  of  the  method.  Here  11  is  a 
wirele-is  station  arranged  to  emit  signals  of  a  plurality  of 
frequencies  ;  for  e.vample,  200,000  per  second  and  100,000  per 
second.  12  is  a  vessel  ec^uipped  with  a  Fessenden  Pelorus  of 
the  t\pe  shown  in  Fig.  5. 


will  hi'  the  same  as  the  path  (shown  by  the  line  of  circles  21) 
of  the  waves  of  frequency  100,000. 

But  the  vessel  23,  lying  in  the  shad  )w  of  th  •  mass  of  ionised 
air  22,  will  receive  the  waves  after  they  have  b?en  bent  by 
passing  around  the  edge  of  22,  and  as  the  amount  of  binding — 
as  the  writer  liHs  discovered  from  his  experiment; — varies 
with  the  wave-length,  the  paths  of  20  and  21  will  diverge 
after  passing  around,  the  edgj  of  22,  and  the  readings  obtained 
with  the  Pelorus  on  the  vessel  23  will  be  different  for  the 
difterent  frequencies  as  to  direction  ;  and  will  also  difter  in 
intensity,  which  latter  phenomenon  may  aho  be  made  use  cf 
as  a  check. 

It  will  b?  obvious  that  the  use  of  the  writer's  Pelorus  without 
means  for  discovering  and  estimating  the  errors  due  to  bending 
will,  in  a  considerable  percentage  ot  cases,  result  in  large 
errors  in  navigation.  As  an  illustration,  it  is  understood  that 
on  one  occasion  during  the  late  war  a  number  of  German 
Zeppelins,  which  had  located  their  course  by  readings  trom 
the  German  wireless  stations  and  had  .steered  accordingly, 
toimd  themselves  several  hundred  miles  out  ot  their  calculated 
irjsition  and  over  Frejch  territorv. 
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Owing  to  the  fact  that  the  waves  travelling  from  the  station 
11  to  the  vessel  12  move  imrallel  with  the  coast,  their  pat'h  of 
travel  is  inclined  as  mentioned  above,  and  the  dotted  lines 
13, 15, 17  maybe  taken  to  rejjresent  the  paths  of  travel  of  the 
waves  having  a  trequency  ot  200,000  per  second,  and  the  lines 
of  small  circles  14, 16, 18  the  paths  of  the  waves  of  frequency 
of  100,000  per  second.  The  observer  on  the  vessel  12  observes 
the  direction  as  given  by  the  Pelorus,  with  the  Pelorus  arranged 
to  receive  waves  of  200,000  frequency.  He  then  takes  a 
second  reading  with  the  Pelorus  arranged  to  receive  waves  of 
100,000  frequency. 

If  both  these  readings  give  the  same  direction ,  the  observer 
knows  that  there  has  been  no  bending  of  the  jjaths  of  either 
of  the  two  frequencies  of  electromagnetic  waves,  and  that  the 
direction  is  a  true  one.  If,  however,  there  is  a  difterence  in 
the  readings  for  the  two  frequencies,  he  laiow-s  that  the  path 
of  the  waves  has  been  b>?nt,  and  by  certain  fcrmula'  which  will 
be  giveu  in  a  later  Paper,  or  still  more  simiily  by  empirically 
observing  what  difierences  in  the  directional  reading  for  the 
two  frequencies  correspond  to  a  given  angle  of  bending,  he 
can  determine  the  true  direction. 

It  is  p'referred  to  use  also  a  third  trequency,  because  by  iising 
three  frequencies  comparisons  niay  b.^  made  between  three 
jjairs  of  frequencies,  and  the  results  obtamed  with  each  pair 
may  be  used  as  a  check  on  the  results  obtained  with  the  other 
I)airs. 

Fig.  14  also  shows  in  its  lower  section  the  efiect  of  a  large 
cloud  of  ionised  air,  22.  Here  tlu;  vessel  24  will  obtain  the 
same  directional  reading  on  both  frequencies,  because  the  path 
shown  by  the  dotted  line  20  of  the  waves  of  frequency  200,000 


The  apparatus  and  methods  de3crib3d  abave  were  disclosed 
to  the  U.S.  Army  and  Navy  Departments  in  December,  1914, 
but  on  account  of  the  order  oi  secrecy  coald  not  be  published 
before. 

Since  writing  the  atove  1  liave  been  furnished,  through 
the  kindness  of  the  Navy  Department,  with  a  set  of  readings. 
Fig.  1.5,  taken  between  two  Navy  stations  for  every  hour 
of  the  day  and  night  for  a  complete  week. 

It  will  be  noted  that  in  this  series  of  tests  the  errors  are 
greatest  during  the  night,  and  are  mainly  in  one  direction, 
this  being  the  shore  side  ;  but  the  errors  in  the  other  direction, 
while  fewer  in  number  are  occasionally  much  larger  in  magni- 
tude, which  I  attribute  to  their  being  caused  by  what  I  call 
iuHCphs  ;   i.e.,  clouds  of  ionized  air. 


Society  of  Technical  Engineers. — The  first  general  meeting 
(if  the  present  session  of  this  branch  was  held  at  Bristol  on 
Dec.  12.  when  Jlr.  F.  J.  ^lallett  ]iresided  over  a  good  nmster 
of  meuvbers.  After  routine  business  had  been  transacted,  an 
address  on  the  "'  Aims  and  Objects  "  of  the  Society  was  given 
by  Mr.  A.  Davis  (Morgan  Crucible  Company),  and  this  was 
followed  by  a  discussion,  the  trend  of  which  emphasised  the 
general  apathy  amongst  engineers  to  become  members  of  a 
protective  society.  It  was  decided  to  pursue  an  active 
projiaganda  during  the  winter  months  with  the  aim  of  enrolling 
every  eligible  engineer  in  the  west  of  England.  A  hearty  vote 
of  thanks  was  accorded  to  >lr.  Davis  for  his  address,  and  the 
date  of  the  next  nu'etini;  was  fixed  for  Jan.  16. 
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Mr.  W.  H.  Chanien  on  the  Financial  Side  of 
Electricity  Supply.* 
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All  engineers  must  be  profoundly  sorn-  that  considerations  of 
finance  have  to  enter  into  any  of  their  wonderful  schemes ;  and 
yet,  without  the  necessity  for  considering  the  financial  side  of  any 
scheme,  our  usefulness  would  be  largely,  if  not  entirely,  gone.  For 
it  is  economy  in  the  expenditure  of  money,  both  in  the  first  cost 
of  the  schemes  which  are  proiiounded  and  in  the  maintenance  of 
them,  which  governs  the  whole  matter.  The  object  of  electricity 
supply  for  jwwer  purixjses  is  economy  in  the  application  of  po^^  er 
to  a  gi-eat  diversity  of  purjx)ses.  If  electricity  does  not  enable 
people  to  do  something  at  less  cost  than  they  did  it  before,  or  to  do 
a  great  deal  more  for  the  same  money  that  they  previously  had  to 
spend,  the  demand  for  electricity  supply  and  the  development  cf 
our  .schemes  cannot  continue.  In  the  main,  therefore,  we  come 
down  to  the  sordid  fact  that  money  lies  at  the  root  cf  practically 
all  our  work. 

"Tn  starting  out  with  any  scheme  if  it  is  to  be  successful  we  must 
■consider  what  economies  that  scheme  is  likely  to  bring  about,  and, 
therefore,   what   chance   there   is   of   its   succeeding,   and,    having 
arrived  at  some  approximate  conclusion  on  that  side,  we  come 
to  the  painful  crnsideration  where  shall  we  get  the  money  with 
which   to   construct  our  scheme  ?     Now,  the   monej'  itself  comes 
from  the  public  in  one  way  or  another,  either  from  individuals, 
CT  from  companies,  and  so  it  must  surely  follow  that  in  seeking 
money  for  the  carrying  out  of  any  scheme  the  scheme  must  be 
propoimded  and  explained  in  such  a  \\ay  as  to  tempt  the  individual 
to  put  his  money  into  it.     Now,  there  is  a  difference  between  Govern- 
ment   or   JIunicipal    concerns,    and    f'ompaiiy    concerns.     In    the 
case  of   a   Government   or  Municipality   the   monej'   borrowed   is 
secured  by  being  made  a  charge  ujxjn  the  taxes  of  the  country  or 
the  rates  of  the  Municipality  or  other  local  authority  as  the  case 
may  be.         That  is  to  say,  that  if  the  scheme  does  not  prove  a 
financial  success  then  the  clefi^it  is  made  up  by  increasing  the  taxa- 
tion or  the  rating  of  the  individual.      For  this  reason  the  rate  of 
interest  on  money  lent  to  a  (;k)vernment  or  a  Municipality  is  low. 
But  with  a  Company  the  case  is  different.     The  element  of  enter- 
prise enters  in.     The  individual  who  lends  Ids  money  to  a  Company 
does  80  in  the  hope  and  expectation  of  receiving  a  dividend  which, 
in  the  first  place,  on  the  ordinarj-  shares,  is  not  limited  to  any  fixed 
rate  of  interest.     The  concern  may  not  be  successful,  and  he  may 
get  no  dividend  at  all,  or.  worse  than  that,  he  may  even  lose  his 
•capital.     It  is  not  difficult  to  see.  therefore,  that  unless  there  is  a 
possibility  of  a  shareholder  in  a  Company  getting  a  larger  rate  of 
interest  than  he  can  do  from  Government  or  Municipal  investment, 
not  a   penny  piece  will  be  invested  in  Companies.     This  fact  is 
seized  upon  sometimes  to  argue  that  all  schemes  ought  to  be  carried 
out  by  means  of  loans  issued  by  Government  or  Municipalities,  so 
as  to  secure  money  Vjeing  borrowed  at  a  low  rate  of  interest  and 
preventing  the  temptation  to  what,  in  these  days  is  called  pro- 
fiteering.    This  line  of  argument,  however,  loses  sight  of  the  fact 
that  the  Government  or  Municipality  has  to  repay  the  loan,  and 
•consequently  the  price  charged  for  electricity  must  be  sufficient 
to  cover  annual  payments  into  a  sinking  fund,  while,  on  the  other 
hand,  there  is  no  obligation  on  a  Company  to  put  by  a  sinking  fund 
for  repayment  of  capital  subscribed  for  ordinary  shares  or  even 
for  preference  shares.     Again,  there  is  no  obligation  on  the  part 
of  a  Company  to  put  u|)  the  price  of  electricity  to  such  a   figure 
a,s  will  ensure  payment  of  a  certain  dividend  on  the  shares  of  the 
Company  if  for  one  or  two  or  several  years,  the  development  of  the 
undertaking  does  not  allow  of  a  dividend  being  earned  when  reason- 
able prices  are  chargetl  for  the  energy  supplied.     The  shareholder 
knows  this  full   well,   and   often   makes   his   investment   knowing 
that  for  some  years  he  will  get  no  dividend,  but  he  hopes  that 
he  will  get  a  dividend  iii  the  end  which  will  recoup  him  for  the  lean 
years.     This  fact  stimulates  the  rate  of  development  by  Company 
enterprise,   and   the  cai>ltalist  is  willing  to  risk  money,  although 
for  the  time  being  no  dividend  can  be  i)aid.     It  not  unfrequcntly 
happens  that  from   various  causes  all  the  capital  subscribed  for 
ordinary  shares  is  s]X'nt  before  a  stage  of  development  is  reached 
sufficient  to  pay  any  dividend.     If  this  continues  money  can  only 
be  raised  by  the  issue  of  preference  shares  or  debentures.       'I  here 
is,  therefore,   considerable  risk  in  proceeding  by  means  of  Company 
enterprise,  which  obviously  must  be  comfK-nsated  for  by  the  pros- 
pect of  reasonably  good  dividends.     There  are,  however,  no  elec- 
tricity undertakings  run   by  Companies  which   are  free  to  make 
whatever  profit  they  may  like. 

*  Abstract  of  an   Addre.ss  delivered    l"-f..tr-   ilu    W.^t.  i,,    (Vntre    of 
the  Institution  i  f  Klectrical  Engineers. 


It  may  be  that  there  are  advantages  in  some  ways  in  the  Govern- 
ment or  Municipal  method  of  procedure,  but  on  the  whole  the 
advantage,  even  from  the  puljlic  iwint  of  view,  lies  with  a  properly 
guarded  and  projjerly  managed  Company  undertaking.  If  such 
a  limitation  were  imfMsed  uix>n  the  rate  of  dividend  or  interest 
which  a  Comjiany  might  pay,  as  to  reduce  it  to  the  level  of  a  Govern- 
ment or  JIunicipal  loan,  no  money  would  be  found  for  any  Company 
enterprise,  and  it  is  difficult  to  see  how  it  could  be  found  for  Govern- 
ment or  Jliuiicipal  enterprise  either,  for  a  very  large  number  of  indi- 
viduals are  not  satisfied  to  lend  their  money  at  very  low  rates  of 
interest,  in  spite  of  the  absolute  security  of  rates  and  taxes,  and  theie 
w  ould  come  a  time  when,  in  order  to  get  money,  the  rate  of  interest 
would  have  to  go  up.  It  is  surely  wiser  to  allow  reasonalde  and  proper 
freedom  for  the  earning  of  interest  on  capital  employed  in  public 
utility  undertakings  and  so  encourage  the  finding  of  more  and  more 
capital,  than  it  is  to  hamper  it  by  limitations  which  may  take  away 
all  the  spirit  of  enterprise,  and  which  must  also  tend  to  hamper 
energetic  and  rapid  development.  In  some  of  our  large  cities, 
of  course,  development  has  been  very  rapid,  because  of  the  enormous 
demands  for  ix)wer  supply,  coupled  with  the  public  spirit  of  the 
Municipal  authorities,  and  the  \\onderful  keenness  of  their  engineers, 
and  money  has  so  far  been  found  to  meet  the  requirements  of  those 
cases.  It  is  remarkable,  however,  that  the  Electricity  Bill  does 
nothing  to  encourage  the  idea  that  Government  will  readily  find 
large  sums  of  money  for  the  development  of  electricity  supply, 
though  it  provides  for  thit  being  done  more  or  less  as  a  last  resort. 
Elaborate  provisions  are  set  out  for  the  financing  of  District  Boards, 
if  such  Boards  are  formed,  but  they  all  seem  to  do  away  with  the 
clement  of  enterprise  and  take  the  form  of  jxiwers  granted  to  the 
District  Boards  and  to  Electricity  Commissioners,  to  borrow  money 
by  the  issue  of  stock  bearing  interest  at  some  fixed  rate,  and  re- 
deemable at  such  time  as  the  Electricity  Commissioners  may  decide. 
It  would  seem  very  doubtful  it  individuals  will  be  willing  to  invest 
their  money  in  this  way  unless  the  rate  of  interest  is  considerably 
higher  than  it  has  been  on  Municipal  or  Government  loans  hitherto ; 
and  this  interest,  as  well  as  the  repayment  of  the  loan,  must  all  come 
for  the  consumer  of  electricity,  which  means,  of  course,  that  the 
price  charged  for  electricity  supply  must  be  sufficient  to  cover  all 
these  charges. 

The  prosjject  of  getting  a  cheap  supply  of  electricity  under  a 
District  Board  does  not  seem  very  promising,  but  the  Bill  as  amended, 
and  now  passed  by  the  House  of  Commons,  does  not  make  tie 
formation   of   District   Boards   compulsory.     Under   Clause   5    (2) 
authorised  undertakers,  local  authorities,  railway  companies  using 
electricity  for  traction   purposes,   large   consumers  of   electricity, 
and  other  associations  or  bodies  within  the  district,  which  appear 
to  the  Commissioners  to  be  interested  are  given  an  opportunity  to 
submit  schemes  for  improving  the  existing  organisation,  if  it  needs 
improvement    in   the   views   of   the   Commissioners.     This   would 
seem  to  mean  that  in  many  areas  the  existing  authorised  under- 
takers, whether  Municipal  or  Company,  should  get  together  and 
endeavour  to   proixjund  some  scheme  under  which  the    existing 
powers  cf  all  or  any  of  them  can  be  brought  together  under  the 
control,  say,  of  one  joint  Committee  consisting  of  representatives 
of  the  various  interests  concerned  and  the  undertaldngs  of  all  of 
them  dealt  with  as  one  whole  so  as  to  avoid  waste,  overlapping, 
the  continuance  of  uneconomical  jxiwer  stations,  and  so  securing 
true  economy,  while  at  the  same  time  preserving  the  element  of 
enterprise  wlii(di  is  so  necessary  to  development  so  far  as  one  can 
see.     It  may  not  be  easy  to  suggest,  in  detail,  the  way  in  which 
this  can  be  done,  but  the  first  thing  to  do  is  to  create  the  desire 
for  such  a  scheme,  and,  having  done  that  it  is   wonderful  how 
diffi(^ulties  seem  to  dissolve  away.     The  problem   might   jx^ssibly 
be  dealt  with  by  the  giving  and  taking  of  bulk  supplies  between 
the   parties,   but  that  would   ])robably  entail   keeping  up  certain 
walls   of   separation  between  them,  and  it  would  probably  bo  far 
better   to    make   an   actual   amalgamation    between    the   different 
concerns  so  that  they  shall  all  really  become  one  and  work  with 
interest  throughout.     No  doubt  this  involves  the  difficult  question 
of  finding  a  way  to  unite  the  different  orders  of  capital.  Municipal 
and  Company.     There  cannot,  however,  be  any  insui^rable  difficulty 
about  this  matter,  unusual  though  it  may  seem,  and  it  must  bo 
remembered   that  the  alternative  is  the  District  Board   with  its 
purchase   of   all    jwwer  stations   and    its    practically   unavoidable 
waste  of  mon(>y  both  in  first  tost  and  in  mainlenance.     The  scheme 
cannot  be  complete  without  bringing  in  private  plants  which  are 
not  touched  by  the  Electricity  Sujtply  Hill,  but  the  owners  of  those 
plants  will  surely  be  willing  to  come  it)  and  join  the  amalgamation 
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and  to  help  in  finding  capital  for  it  rather  than  to  go  on  spending 
money  on  their  own  plants.  If  taken  advantage  of  in  this  way 
the  Electricity  Supply  Bill  opens  up  an  avenue  of  progress  such  as 
has  not  been  possible  before,  but  if  we  allow  the  formation  of  District 
Boards,  as  alternatively  provided  for,  we  shall  be  taking  a  retro- 
grade step  and  causing  at  once  a  strong  feelingof  want  of  confidence 
among  those  who  have  their  own  generating  plants.  Tliey  will  be 
p.,fraid  to  place  themselves  in  tlie  hands  of  District  Boards  on  the 
score  of  economy. 

All  that  has  noA\'  been  put  before  j-ou  assumes,  of  course,  that 
human  nature  remains  what  we  have  Icnown  it  to  be  up  to  now. 
There  is  a  great  talk  of  the  old  order  of  things  passing  and  of  new 
and  brigliter  things  to  come.  But  there  is  no  tangible  suggestion 
as  to  what  these  new'  and  brighter  things  may  be.  Can  anyone 
think  they  are  to  be  found  by  forcing  all  capital  to  a  dead  level 
rate  of  interest,  and  that  irrespective  of  whether  it  has  'been  earned 
or  not  ?  This  cannot  surely  be  argued  .seriously.  It  could  not 
hax-e  any  reforming  efieot  on  human  nature,  and  that,  after  all,  is 
what  we  want  to  get  us  out  of  all  our  troubles.  Human  nature 
cannot  be  reformed  by  coercion.  We  know  that  quite  well ;  and 
we  must  look  to  something  quite  different  from  District  Boards  to 
bring  about  that  unity  of  aim  and  interest  which  alone  can  give 
us  prosperity  and  peace. 

DISCUSSflON. 

Mr.  H.  FAR.4DAY  Proctor  said  that  he  was  advocating  a  district  board 
for  Bristol.  Mr.  Chamen  referred  to  the  difficulty  of  finding  a  sufficient 
number  of  investors  who  would  provide  raonjy  at  low  interest,  and 
he  also  remarked  that  the  interest  which  the  Government  or  local  autho- 
rity paid  was  less  than  that  which  eomp,inies  jjaid.  This  was  because 
they  could  get  money  at  a  low  rate.  If  money  was  cheap,  it  was  sufficient 
evidence  that  the  supply  was  sufficient.  He  did  not  quite  follow  Mr. 
Ohamen'sargumentabjutthe  financing  of  the  district  boards.  Twosums 
of  money  were  mentioned  in  the  Bill— £20,000,000  and  £25,000,000— 
neither  of  which  was  intended  for  the  systematic  financing  of  the  district 
boards.  Tiie  first  was  intended  for  carrying  out  interim  work,  before 
the  district  boards  were  estabUshed,  and  the  second  was  to  allow  the 
Board  of  Trade  to  advance  sums  to  district  boards  where  the  undertakers 
eould  not  raise  sufficient  funds  themselves  to  carry  out  the  necessary 
works.  In  a  district  board  wliich  included  municipalities  and  com- 
panies, he  took  it  that  each  municipahty  and  company  would  guarantee 
a  certain  proportion  of  the  capital  required,  and  security  and  interest 
at  a  low  rate  would  thus  b?  obtained.  In,  say,  an  agricultural  area 
which  it  was  necessary  to  develop  for  industrial  puqjoses,  sufficient 
guarantees  for  a  Urge  scheme  might  not  at  once  be  forthcoming,  and 
the  commissioners  would  then  provide  the  capital  from  the  sum  placed 
at  their  disposal.  There  was  not  of  necessity  very  much  difference 
between  the  district  board  and  a  joint  electricity  authority.  The  latter 
had  to  be  representative  of  authorised  undertakers  within  the  district. 
with  or  without  the  addition  of  representatives  of  other  interests.  A 
district  board  included  representatives  of  local  authorities,  companies, 
authorised  undertakings,  railway  companies,  labour  and  local  autho- 
rities and  county  councils  who  were  not  authorised  undertakers,  but 
who  provided  financial  assistance.  These  boards,  in  his  view,  would  not 
l)e  extravagant,  and  the  representation  of  large  consumers,  who  were 
the  persons  most  interested  in  the  production  of  cheap  electricity,  was 
the  very  best  form  of  representation  it  was  possible  to  have. 

Mr.  j.  H.  Edwards  (Edwards  &  Armstrong)  said  that  there  was  no 
question  that  finance  was  the  chief  thing  in  connection  with  electricity 
supply,  but  finance  meant  more  than  actual  money.  Taking  the  ques- 
tion of  coal,  in  saving  coal  we  were  saving  money,  and  in  their  preqiosal 
the  Government  were  aiming  at  conserving  the  coal  resources  of  the 
country.  By  giving  a  cheap  supjdy  of  electricity  a  srood  distance  would 
be  traversed  towards  the  sohitinn  of  the  housing  problem,  and  to  nl>taiii 
peace  between  the  capitalist  class  and  the  workers  some  attemjil  must  !),■ 
made  to  solve  the  problems  of  the  slums.  Was  it  a  reasonable  siigficstion 
that  the  actual  generation  of  electricity  and  the  provision  of  trunk  mains 
could  be  efficiently  nationalised  while  the  more  indirect  section  of  the 
work,  such  as  distrilmtion,  could  be  best  left  to  private  enteqirise  ? 

Mr.  W.  Hardy  (Bath  Tramways  Company)  said  he  was  interested  in 
the  Electricity  Bill  as  a  consunuT,  but  he  did  not  know  whether  con- 
sumers were  going  to  b>neHt  iu  the  price  of  electricity  supply,  though 
unification  should  assist  in  the  obtaining  of  a  chea|)er  rate,  provided 
the  cost  or  transmission  did  not  counteract  the  cheaper  cost  of  jmi- 
duction.  He  thought  that  electrical  engineers  did  not  produce  the  best 
value  from  coal.  Only  18  per  cent,  of  the  heat  in  the  coal  was  con- 
verted to  electrical  energy,  and  an  engineer  should  be  made  to  use  the 
heat  in  e.xhaust  steam  for  warming  or  other  industrial  ]nirposes.  This 
would  not  be  possible  in  an  electricity  scheme  with  a  large  distributing 
area. 

Mr.  H.  H.  Thompson  (Metropolitan-V'ickers  Electrical  Company)  ssid 
that  he  was  personally  optimistic  as  to  the  financial  success  of  electricity 
supi)ly  under  the  ))roposed  conditions.  Electricity  supply  had  beconu- 
a  prime  necessity  of  our  industrial  growth  and  economic  Ufe.  He 
thought  it  was  a  good  feature  that  the  new  loans  for  the  proposed  de- 
velopments should  be  raided  by  private  subscriptions,  and  direct  public 
interest  should  tend  towards  closer  scrutiny,  and  con.sequently  reduced 
exi)enditure.  One  s])eaker  was  fearful  of  the  effects  of  Government 
control,  or  of  what  h"  termed  '"  nationalisaticin  "'  :    but  wc  had  never  had 


sound  nationaUsation  in  any  branch  of  national  industrj'.  What  we  had 
had  was  mock  or  toy  management,  chiefly  by  a  union'of  lawyers  or  by 
such  people  as  retired  stockbrokers  and  other  amateurs,  who  endeavouretl 
to  );uide  and  manage  State  departments  and  enteqjrises  about  which 
they  knew  very  httle.  State  management  by  expert  officials  had  still 
to  be  tried  and  tested. 

-Mr.  H.  L.  Stanton  (Cosmos  Engineering  Company)  did  not  think  it 
correct  to  say  the  object  of  the  Bill  was  to  consent-  the  national  coal 
suppUes.  Coal  exports  would  not  definitely  cease.  St-am  raising  coal, 
such  as  WIS  at  present  used  in  generating  stations,  repre.sented  but  a 
small  fraction  of  the  coal  annually  produced,  and  by  the  time  the  national 
coal  resources  were  reaching  their  limit  scientific  developments  of  the 
age  would  have  invented  far  superior  methods  of  op-ration  than  tho.se 
now  employed.  He  thought  that  the  Electricity  Suijj.ly  Bill  was  a 
recognition  of  the  part  played  by  electricity  supply  during"  the  war,  and' 
aimed  to  utiUse  this  source  of  energy  to  a  far  greater  extent  as  an  element 
of  the  highest  importance  during  peace.  He  thought  there  should  be  no 
difficulty  in  obtaining  the  necessary  capital,  and  though  it  was  quite  true 
that  national  control  had  proved  incompetent  and  wasteful,  as  pro- 
fessional men  it  would  be  their  duty  to  endeavour  to  change  this  when 
deahng  with  national  el-SCtricity  supply.  If  Government  control  of 
utiUfies  had  proved  inefficient,  there  was  no  reason  why  it  should  con- 
tinue to  be  so.  It  was  in  their  power  to  raise  the  standard,  and  they 
should  use  this  power.  The  best  and  surest  way  of  obtaining  progressive 
efficiency  from  the  labour  element  was  to  prove  by  individual  actions 
that  the  place  of  this  element  in  the  universe  was  recognised,  and  that 
no  monopoly  of  inteUigence  existed  anywhere.  He  had  found  a  willing- 
ness to  meet  extraordinary  requirements  from  munici])al  engineers 
which  was  not  ahvays  experienced  from  private  enterprise,  where  per- 
sonal elements  seemed  sometimes  to  obstruct  progressive  effort. 

Mr.  W.  A.  Chamen",  in  reply,  s.-iid  the  scheme  which  he  favoured  was 
the  joint  electricity  undertaking.  Mr.  Hardy  had  said  he  did  not  know 
where  the  consumer  was  going  to  benefit  under  the  Government  .scheme. 
He  (the  speaker)  took  it  that  the  Government  .scheme  aimed  at  the  con- 
servation of  the  coal  supphes.  Utihsation  of  exhau.st  steam  was  also 
provided  for  in  the  Bill,  whether  there  was  a  district  board  or  not.  It 
seemed  to  him  more  satisfactory  to  arrange  a  unified  scheme  in  which 
the  big  consumers  took  their  jiait.  They  must  all  pull  the  same  way  to 
make  things  better  and  cheaper. 


Carbon  .Arcs  for  Searclilishts. 


We  give  below  an  account  of  the  discussion  which  took  place  in 
London  on  Messrs.  C.  C.  Paterson,  J.  W.  T.  Walsh,  A.  K.  Taylor  and 
W.  Barnett's  Paper  on  '"  Carbon  Arcs  for  .Searchlights."  An  abstract 
of  the  Paper  appeared  on  p.  625  of  our  issue  of  December  5,  1919. 

Capt.  J.  K.  Im  Thurn,  R.X.  (Admiralty),  said  actual  beam  investiga- 
tions had  been  made  out  of  doors  by  the  statlt  of  H.M.S.  ""  Vernon,"  and  the 
worjv  of  the  N.P.L.  had  been  of  the  greatest  assistance  to  them.  The 
X.P.L.  results  pointed  to  the  fact  that  any  two  types  of  carbon  gave  the 
same  total  hght  when  burning  imder  the  same  conditions.  Various 
outdoor  tests  confirmed  this.  From  the  N.P.L.  results  one  would  e.xpect 
a  considerable  increase  in  the  intensity  of  the  beam  for  a  given  current  by 
reducing  the  size  of  the  crater,  but  this  had  not  been  very  marked,  so 
|in  bibly  most  of  the  extra  light  did  not  reach  the  mirror.  Tiie  diameter 
of  an  unburnt  carbon  gave  no  definite  clue  to  the  size  of  its  crater.  The 
general  conclusions  arrived  at  from  the  "  Vernon  "  experiments  were 
that  the  high  current  density  an.  was  (he  most  suitable  for  long  range 
work,  particularly  if  the  carbon  manufacturers  could  prtiduce  carbons 
which  would  give  rays  of  the  wave-lengths  least  affected  by  absorption. 

Mrs.  Hertha  Avrton  first  gave  some  account  of  early  researches 
carried  luit  b_v  her  when  great  difficulties  were  experienced  owing  to  the 
])oor  quality  of  the  carbons  and  the  manufacturing  conditions  laid  down 
liy  the  Admiralty.  It  was  important  that  the  carbons  should  be  shaj^ed 
by  manufacturers  to  i\e  approximate  shajie  they  would  ultimately  t«kc, 
or  the  arc  nuist  be  kejit  burning  for  some  time  before  measurements  weiv" 
taken.  That  might  account  for  the  excessive  variitim  iu  the  results 
obtained  by  the  authors.  She  was  rather  astonished  that  they  imagined 
that  the  candle-power  was  going  to  change  considerably  with  the  P.I). 
aci-oss  the  arc,  because  Prof.  Ayrton  showed  at  Chieago  iu  ISSIo  that  with 
small  currents  there  was  a  considerable  region  across  the  are  in  which  the 
light  emitted  was  ))roctically  the  same,  and  this  had  be>u»  confirmed  by 
.M.  Blondel.  The  fact  that  the  candle-power  was  greater  as  the  arc 
shortened  was  due  to  the  fact  that  with  very  short  ares  the  nega- 
tive carbon  obscured  very  little  of  the  light.  If  the  arc  were  kept  burn- 
ing initil  the  negative  carbon  was  shajied  one  got  from  a  2  mm.  are  with 
certain  currents  a  very  pointed  negative  which  allowed  for  much  more 
light  to  be  emitted  than  in  the  ordinary  way.  For  that  reason  she 
thought  the  curves  at  the  end  of  the  Paper  and  the  equation  for  are 
1-ngtli  in  terms  of  diameter  and  obscuration  were  quite  fallacious  for 
short  ares.  In  the  author's  curve  connecting  candle-power  and  arc 
1  -ngth  the  observation  points  showed  that  the  obscuration  had  b.x»n  taken 
tn  be  much  too  great.  That  bore  out  what  she  said.  Tnc  authors  did 
not  say  whether  the  negative  carbon  was  soft  or  hard  corexl,  what  was 
the  thickness  of  the  copper  coating,  whether  the  carbons  burnt  away  at 
the  same  rate,  nor  whether  the  copper  dropped  on  to  the  mirror  and 
broke  i(.  Hollow  negative  carbons  burnt  more  steadily  and  better  than 
any  other  carbiuis  she  knew  of.  The  authors  had  not  really  measured 
the  intensity  of  the  current  agunst  the  crater's  brightness. 
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Capt.  J.  Paley  Yorke  said  the  Pap?r  was  a  comiwrison  i>f  carbons. 
withuut  reference  to  the  searchlight  beams.  The  total  flux  was  not  a 
criterion,  and  though  he  agreed  that  the  intrinsic  brilUancy  might  be 
more  of  a  measure,  yet  one  would  have  to  be  sure  that  the  craters  were 
of  equal  shajje  and  uniformly  luminous  per  .square  millimetre  of  surface, 
and  that  there  was  no  flame,  fume  ordiffen^nce  in  quality.  The  authors 
said  "the  more  imjwrtant  factor  is  the  total  flux  emitted  towards  the 
mirror  .  .  .  or  the  average  candle-power  of  the  crater  in  directions 
embriccd  l.\  the  mirn.r."'  This  did  not  go  far  enough.  It  should  be 
the  proportion  of  the  average  eandle-ptjwer  in  the  angle  embraced  by 
the  mirror  which  would  fall  upon  the  mirror  in  such  a  direction  that  it 
would  be  reflected  back  again  within  the  angle  of  the  dispersion  required 
by  the  beam.  That  was  often  a  verj-  different  thing.  He  thought  the 
only  way  of  comparing  ares  for  searchUgbts  was  by  Vurning  the  are  in  the 
manner  which  the  authors  originally  intended.  "  The  difficulties  of  this 
procedure  had  be<n  faced  b\  the  London  Electrical  Engineers,  who  had 
made  hundreds  of  tests,  and  taken  thousands  cf  readings  on  outdoor 
work,  and  had  obtained  a  crop  of  results  of  real  value.  The  difficulties  of 
outdoor  work  could  Ix-  overcome  to  some  extent  by  having  one  arc  as  a 
standani  of  reference,  employing  skillrd  personnel  and  holding  careful 
rehearsals.  They  had  tirst  examined  the  standard  beam,  then  the  beam 
they  were  testing,  then  the  standard  beam  and  again  the  beam  under  test 
very  rapidly.  On  different  nights  they  might  find  beam  A  was  twice  as  good 
as  beam  B  with  the  same  carbon,  "though  the  actual  reading  from  the 
beams  might  Iw  different  on  different  occasions.  With  another  pair 
of  carbons  the  relationship  was  not  the  same.  Sometimes  one  carbon 
was  half  as  good  as  the  other,  sometimes  three-quarters  as  good,  and  so 
on.  That  was  often  of  value.as  it  showed  the  danger  or  advantage  of 
using  some  i)articular  form  of  impregnation  in  the  carbon.  Carbons  8 
and  9  in  the  authors"  table  differed  very  little,  as  indeed  all  the  carbons 
did.  But  in  the  tests  he  was  describing  those  particular  carbons  differed 
so  tremendously  that  the  experimenters  would  have  had  no  hesitation 
in  rejecting  the  worse.  Everj-  objection  the  authors  raited  could  be 
overcome.  One  gathered  that  such  important  matters  as  the  reduction 
in  the  diameter  of  the  carbtns,  the  coppering  of  the  carbons  ar.d  the 
avolition  of  the  core  were  intrcduced  by  the  N.P.L.  He  was  sure  such 
an  impression  was  not  meant  to  be  conveyed.  He  thought  he  might  be 
pardoned  if  he  said  that  tho.se  improvements  wer?  introduced  by  the 
Anti-Aircraft  Se-archlight  Exi)eriment  EstabU-shmtnt  of  the  War  Office 
attached  to  the  London  Electrical  Engineers  at  a  elate  prior  to  the  tests 
recordeel  in  the  Paper. 

Mr.  H.  B.  Grvlls  .said  in  regard  to  the  curves  of  candles  and  arc 
lengths,  the  authors  pointed  out  that  practically  no  difference  existed 
when  arc  lengths  of  from  10  mm.  to  35  mm.  in  length  were  considered. 
But  the  re  was  considerable  difference  in  the  crater  areas,  and  as  the  P.D.s 
acrtss  the  arc  were  also  verj-  different  thes?  might  give  a  clue  to  the  most 
economical  carbons.  There  was  no  question  that  with  a  shorter  arc 
there  was  a  more  intense  crater.  Also,  a  .short  arc  with  a  rotating  posi- 
tive was  easier  to  manipulate  than  a  long  one.  He  did  not  know  whether 
that  would  hold  with  Capt.  Yorke's  device.  A  short  -ire  also  had  a 
smaller  drop  across  it  and  gave  a  more  intense  beam.  He  found  that 
carbons  impr,-gnat?d  by  the  process  for  which  Mr.  Heap  and  the  sjieaker 
were  respejnsible  had  a  lower  P.D.  at  any  arc  bngth  than  unimpregnatcd 
carbons,  and  if  they  were  cored  carbons  the  P.D.  was  still  less. 

Mr.  Haydn  T.  Harrisox  congratulated  the  authors  on  the  ingenious 
design  they  got^out  for  carrying  cut  measurements  on  carbons,  buthe 
could  not  add  the  words  "for  searchlights."  The  requirements  of  a 
3?archlight  wen-  not  the  spherical  candl-power,  but  only  20  per  cent,  of 
the  total  sphere.  The  authors'  methcel  of  testing  could  not  prove  the 
value  of  carbons  for  searchlight  purposes,  because  it  did  not  give  any 
indication  of  the  one  quantity  that  it  was  neces.sary  to  know,  the  luminous 
flux  which  would  fall  on  the  mirror.  It  was,  in  fact,  impossible  from  a 
luminous  flux  to  ascertain  the  relative  value  of  those  carbons  for  search- 
light purposes.  The  alternative  method  put  forward  was  the  intrinsic 
bnllianey  of  the  crater.  If  the  figures  given  of  the  brilliancy  were  meant 
for  the  intrinsic  brilliincy,  he  would  like  the  authois  to  state  how  they 
defined  the  edg'  of  that  particular  area  over  which  the  brilliancy  was 
taken.  It  was  mibading  to  measure  luminous  flux  in  candle-power 
unless  it  was  stated  the  exact  sort  of  candle-jKjwer  emjiloyrd. 

Mr.  M.  .SoLOMejN  agreed  that  the  ultimate  test  was  measurement  of  the 
beam  under  workii  g  conditions,  but  no  finality  would  ever  be  r,»ached  by 
that  meth.Kl  of  t<Miiig.  The  probh-m  was  coniplex.  and  the  various  parts 
must  1>L-  dealt  with  .sc|«irately,  and  a  large  number  of  those  parts  had 
bs-en  deah  with  in  Uiu  instance  ver>'  sati^ifactorily  under  l-iboiatory  con- 
ditions. The  authr>r)'  had  shown  that  the  composition  of  the  carbon  did 
not  mak  ■  any  verj-  materii  I  difference  to  the  candlc.|>ower.  The  N  P  L 
many  years  ago  ha<l  inv.stigated  the  qualities  of  carbons  S  and  io  at 
low  current  deii.vities,  and  had  found  that  the  composition  cf  No  10  was 
25  iK-r  c -nt.  Ix-tter  than  X...  ».  He  was  surj.rised  to  find  that  at  high 
current  densities  that  result  no  longer  held. 

Prof.  .1.  T.  .McOriEeioK  Mobhis  agreed  that  the  authors  had  tackled 
the  subject  in  the  nghl  way,  by  el  -aring  u].  one  or  two  points  before  deal- 
ing with  the  whol..  pmblcm.  He  ank(d  whether  carbons  which  wer- 
testeel  in  the  photomct*  r  were  dri  d  out  b<-fore  use.  .\Ir.  Eorre-st  found 
that  to  g,t  an  arc  to  burn  quietly  the  carbons  mm-t  b;-  heated  to  a  red 
heat  in  j.n  tictrie  furnace,  and  afterwards  kept  in  a  fairiv  air-tight 
chambir.  The  sp-ak'-r  also  rai-(e>d  a  numlx-r  of  questions  "about  the 
photome  trie  arrargements. 

Dr.  H.  F.  Haworth  was  hr)rriM;-d  to  hear  Pre.f.  MctJr  g,  r  .Morris's  sug- 
gestion to  bake  carbons  in  an  ov.  n.  He  thought  It  was  right  that  part  <>f 
the  work  should  be  tackl  d  at  a  time.  The  cur\'es  of  total  flux  measure- 
ments had  b«n  given  gn-at  prominence  in  the  PajHT.  but  the  crater 


intensity  current  curves,  which  were  more  interesting  from  a  searchlight 
point  of  view,  were  tucked  away  in  a  corner.  The  crater  brilliancy  was 
plotted  against  curwnt  for  one  particular  size  of  carbon.  Would  it  not 
be  fairer  to  take  several  sizes  and  test  them  so  that  the  crater  spread 
across  the  whol?  end  of  the  carbon.  With  No.  2  carbon  the  crater  bril- 
liancy varied  from  138  at  40  amperes  to  175  at  125  amperes.  If  the 
carbons  hael  been  so  proportioned  in  each  case  that  the  crater  hael  covered 
the  whole  carbon,  he  thought  the  crater  brilliancy  curve  would  be  much 
reduced.  The  statement  that  a  positive  carbon  taking  200  am])ercs  at 
70  volts  would  emit  the  .same  light  as  one  taking  200  amperes  at  100  volts 
seemed  to  Ix-  rather  contradicted  by  the  curve  relating  to  variaticm  of 
candle-power  with  P.D.  and  arc  length.  With  the  75-volt  arc  one  got 
75  ram.  length,  with  the  100-volt,  150  mm.  If  the  candle  anel  arc  length 
curve  were  continueel  downwards  it  cut  the  zero  candle  point  at  133  mm., 
so  the  positive  crater  would  be  giving  a  negative  illumination.  It  shoulcl 
be  stated  whether  all  the  curves  were  taken  with  the  Y'orke  control,  and 
whether  there  was  any  difference  in  intrinsic  brilliancy  proeluced  by  the 
Y'orke  control  as  against  the  old  standard  service  control  ?  If  crater 
brilliancy  was  fairly  constant  over  a  wide  range  of  current  the  size  of  the 
positive  carbon  was  practically  fixed  for  a  given  current.  The  question  of 
the  negative  carbon  was  more  difficult.  For  a  16  mm.  carbon  carrying  ■ 
200  amperes  the  current  density  might  have  to  b?  pushed  to  1  ampere 
per  sejuare  millimetre.  In  order  that  the  heat  shoulel  not  be  too  great 
for  the  negative  carbon  the  copper  sheath  hael  to  carry  90  per  cent,  of  the 
current,  anel  if  the  ccpfjering  was  uneven  the  copi>eroxidiseel  the  carbon 
got  red  hot  anel  was  soon  destroyed ;  also  if  there  were  too  much  copper  it 
was  dangerous  to  the  mirror. 

Mr.  A.  P.  Trotter  said  that  tests  in  the  open  country  must  be  the 
ultimate  method.  These  laboratoiy  tests  were  of  great  interest,  but 
they  seemed  to  relate  to  carbons  generally  rather  than  to  searchUght 
carbons.  He  coulel  not  understand  why  the  authors  gave  so  much 
att:ntion  to  the  total  flux  ;  intrinsic  brightness  was  the  only  thing  to  be 
consielereel.  With  a  crater  of  only  1  sq.  mm.  a  mirror  seen  from  a  dis- 
tance woulel  appear  full  of  light  if  it  were  a  good  one.  It  coulel  not  be 
more  than  full.  If  the  area  of  the  crater  were  increased,  this  woulel  only 
widen  the  angle  if  the  beam.  It  was  a  paradox,  but  the  candle-power 
of  the  beam  hael  nothing  to  elo  with  the  candle-power  of  the  crater.  The 
cube  used  by  the  authors  could  not  act  exactly  like  a  sphere,  but,  by 
using  eight  ceiuilateral  triangles  of  about  840  mm.  siele  to  cut  off  the 
comers,  a  good  approximation  to  a  sphere  would  be  obtained.  The 
diameter  of  the  crater  was  considerably  less  than  the  diameter  of  the 
carbons.  In  1894  he  had  done  some  work  on  the  intrinsic  brightness 
of  the  crater,  but  he  u.scd  a  diaphragm  with  a  small  hole,  and  no  lens 
at  all.  He  could  easily  calculate  the  candle-jjower  per  sepiare  millimetre, 
and  founel  it  to  be  about  160.  But  he  found  that  the  surface  was  by  no 
means  uniform.*  .Mr.  Forrest,  by  using  very  small  carbons  anel  a  high 
density  had  avoided  that. 

Mr.  A.  E.  Anoold  suggest?el  that  it  might  be  practicable  to  take 
beam  measurements  by  using  a  mirror,  focusing  at  a  short  distance 
on  to  a  disc  and  taking  the  c.p.  measurements  from  that,  thus  over- 
coming the  atmospheric  difficulties.  With  regard  to  the  improvement 
of  eandl.^  power  on  a  .short  arc,  was  it  not  possible  that  the  brilliancy 
increasL-el  because  the  radiation  was  restricted  to  a  narrow  angle  ?  In 
that  case  the  brilliancy  of  the  crater  would  be  no  guide  to  its  value. 
To  g?t  the  best  out  of  a  big  arc  he  thought  the  negative  stream  should 
bs  thrown  away  from  the  positive  and  not  allowed  to  impinge  straight 
into  the  crater.  Soft  carbons,  impure  carbons  or  carbons  impregnated 
with  the  Heape  and  CJrylls  solution  reduced  the  unst?aeliness  which 
occurred  with  pure  carbons  owing  to  the  hieher  temp:Tature  of  the  arc. 

Mr.  C.  ('.  Paterson,  re]ilyiii,L'  U>  i\[:-  ili<riiy-i  >n,  s.iiil  the  authors  would 
hs  sorry  if  they  left  the  inipr.  sxImi  Ihat  tlh  y  t  InniL/lit  that  the  methcds 
adapted  by  them  were  the  (jnly  methods  that  slioukl  be  used  in  judging 
a  searchlight  carban.  Open  air  tests  were  the  ultimate  criterion,  but 
the  method  they  had  aelopted  was  more  speedy.  Tests  in  the  open, 
unless  they  were  far  more  thorough  and  extensive  than  was  possible 
in  most  cases,  wer,^  unreliable.  One  knew  a  lot  of  Capt.  Yorke's  work, 
which  was  of  the  right  kind,  anel  they  were  looking  forward  to  seeing 
the  results  of  it.  Cai)t.  Yorke  and  his  colleagues  had  put  in  an  immense 
amount  of  labour  and  work  which,  combincel  with  work  that  could  be  done 
in  thelaboratory.wouldenabl  -a  true  judgme-n  t  of  the  quality  of  carbons  to 
be  formed.  He  thought  h,)th  the  flux  of  light  on  the  mirror  anel  the 
intrinsic  brilliancy  of  the  crater  must  be  considered  in  judging  carbons. 
If  one  wanteel  a  b:>am  of  minimum  divergence  and  the  greatest  light 
concentratiin  the  intrinsic  brilliancy  of  the  crater  was  the  one  important 
factor,  but  if  the  b_-am  was  to  bj  separated  out  the  total  flux  on  the 
mirror  was  mor."  important.  The  agreement  which  Prof.  Morris  pointed 
out  b^twe?n  the  authors'  work  and  ForreiSt's  was  interesting,  and 
he  would  b?  sorry  if  it  were  thought  the  authors  claimed  that  their 
determinations  of  crater  brilliancy  had  in  any  way  priority  to  Mr.  Forrest's 
excellent   work. 


Telephonic   Transmission   o£   Superimposed    Circuits. 

\  coiiiimiiiicutKjM  from  tlic  KIcct  roi  licinical  Laboratory  oi 
the  Dcijartiiient  of  (.'onituunications.  Tokyo,  suinmarise.s 
.some  researches  by  Mr.  K.  Ogawa  on  the  above  subject.  The 
paper  is  mainly  mathematical,  a  variety  of  special  ca.ses  being 
considered,  but  has  a  useful  ])ractical  bearing. 

*  Tin:  KLK<TRieiAN.  Vol.  XXXIII..  p.  297. 
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Heating  and  Cooking  Notes. 

CiRisTMAS  Utilities. 
How  many  supply  authorities  and  ooiitractors  are  making  an 
attempt  to  use  the  Cnristmas  season,  with  its  pleasant  habit  of  dis- 
tributing gifts,  as  a  means  of  furthering  the  employment  of  electrical 
heating  and  cooking  apparatus  ?  The  electric  iron,  \  coh'ee 
percolator,  egg-boiler,  toaster  and  kettle  are  all  comparatively 
inexpensive  articles  which  appeal  to  womenfolk  and  are  of  a  decided 
utilitarian  character.  The  nickel-plated  and  polished  finish  of  these 
■articles  are  in  keeping  with  the  idea  of  a  present,  and  as  a  labour- 
saving  device  they  act  as  a  constant  reminder  of  the  donor's  thought- 
ful kindness.  Incidently,  as  we  have  often  said,  they  also  provide  a 
most  valuable  means  of  first  introducing  electric  cooking  into  the 
home.  Their  consumption  of  electrical  energy  being  comparatively 
small,  they  can  be  used  ofi'  a  lamp-holder  and  the  difficulty  of 
special  wiring  does  not,  therefore,  enter  into  the  question.  Again, 
the  Christmas  season  brings  with  it  the  usual  run  of  entertaining,  what 
better  opportunity  could  be  provided  for  opportunely  pushing 
home  the  advantages  of  electric  heating  ?  The  advertisements  of 
the  large  stores  provide  evidence  of  the  fact  that  they  are  alive  to 
the  op]iortunity  that  exists  at  this  time  of  the  year  for  the  sale  of 
.electrical  accessories.  Is  all  the  activity  to  be  left  to  them  ?  We 
hope  njt,  and  trust  that  the  supply  authorities  and  the  contractors 
will  be  alive  to  the  opportunity  that  exists,  for  really  they  can  give 
the  purchaser  better  service  in  this  direction. 

A  Rapid  Electric  Boiler. 
With  a  view  to  meeting  the  demand  that  exists  for  quickly  ob- 
taining small  quantities  of  hot  water  the  Filbar  Electric  Heater 
•Company,   Ltd.,  of   4(i.    Berwick-street.   W.l.   have  designed   and 


Kii.BAR  Rapid  Watkh  Boiler. 


placed  on  the  market  the  Filbar  Electric  Boiler.  This  apparatus  is 
illustrated  in  Fig.  1  and  consists  essentially  cf  a  nickel-plated  metal 
cylindrical  housing  in  which  is  mounted  an  inner  cylinder  comprising 
a  water  container  and  a  heating  element,  together  with  an  automatic 
switch  for  controlling  the  element.  The  boiler  stands  16  in.  high, 
is  Gin.  in  diameter,  and  mounted  on  the  outside  are  a  push-rod  for 
operating  the  inlet  water  valve,  a  water  gauge,  and  an  outlet  water 
pipe.  The  mode  of  operation  is  as  follows  :  To  obtain  a  given 
c^uantity  of  boiling  water  the  water  inlet  valve  rod  is  pressed  home 
until  the  desired  cjuantity  of  water  has  run  into  the  boiler  and  is 
so  indicated  in  the  water-gauge ;  the  valve-rod  is  then  released 
and  in  about  half  a  minute  boiling  water  is  ejected  through  the 
outlet  pipe.  The  ejection  operation  is  automatic  and  cannot  take 
place  until  the  water  boils.  The  capacity  of  the  boiler  as  at  present 
made  is  2  pints  and  any  quantity  of  boiling  water  from  i  to  2  pints 
can  be  obtained  by  the  method  described  above.  The  apparatus 
can  be  installed  in  any  room  where  there  is  a  water  supply  ;  or  by 
the  addition  of  an  auxiliary  tank  to  act  as  a  water  reservoir  it  can 
be  used  in  rooms  where  a  water  supply  is  not  available.  The  boiler 
is  so  arranged  that  it  is  imiwssible  to  switch  on  the  current  unless 
the  boiler  contains  the  minimum  quantity  of  water.  The  element 
and  all  live  parts  are  well  insulated  and  protected  from  accidental 
contact. 


There  should  be  a  wide  scope  for  the  use  of  this  apparatus 
for  providing  hot  water  for  wash  basins,  toilet  saloons,  in  restaurants 
for  making  tea,  &c.,  and  also  in  private  houses. 

This  firm  are  also  making  an  electric  steriliser,  the  particular 
feature  of  which  is  that  the  elements  are  automatically  switched  off 
if  the  water-level  sinks  to  within  half  an  inch  of  a  predetermined 
level.  In  addition  the  firm  are  also  proceeding  with  the  manufacture 
of  a  bath  water  heater  and  a  domestic  hot  «ater  heater  for  con- 
tinuous service. 

"  C'reda  "  Electric  Fires. 

We  have  just  received  from  Messrs.  Credenda  Conduits  Company. 
Ltd.,  a  new  list  of  their  electric  tires  and  Purser  Klectric  Oven. 
The  latter  we  descriljid  m  oui   i--su(    nt    \ii.u-t    1     I'll'i     ml  drew 


Fill.  2. — "  Creda  ■'  Pedestal  Fire. 

particular  attention  to  the  care  which  had  been  taken  in  designing 
the  cooker  in  order  to  obtain  high  thermal  efficiency.  Ctood  lagging 
and  a  tight-fitting  door  go  a  long  way  toward  improving  the  over- 
all erticiency  of  an  electric  cooker.  We  notice  that  this  firm  have 
produced  a'pedestal,  bowl  type  radiant  heater  of  600  wattscajiacity. 
As  a  device  for  use  in  small  bedrooms  to  obtain  warmth  to  undress  by, 
or  to  provide  an  auxiliary  form  of  heating  in  a  large  room,  this  type 
,  ,f  apparatus  has  a  certain  appeal.     In  most  instances  such  apiwratiis 


Fiu.  3. — "Oreda"   Fire.     Sheet  Mktai.   Fuami;.     2.2."iii  watts. 

;  an  be  used  oti  a  lamp-hokler,  and  in  this  particvdar  case  the  swivel 
arrangement  provides  a  means  of  using  the  fire  as  a  hot  plate  for 
b  )iling  a  kettle,  heating  milk,  &c.  The  bowl  type  reflector  is  made 
of  copper  and  swings  on  two  forks,  being  adjustable  to  any  desired 
IKJsition  and  controlled  by  tw  o  tiy  nuts.  Tlu  metal  stem  and  base 
form  a  means  of  supixirt.  We  think  the  base  might  have  been 
made  somewhat  larger  with  a  view  to  making  the  apfiaratus  more 
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stable.  The  elements  are  of  the  standaitl  "Creda"  radiant  type, 
mounted  in  a  circular  tire-day  support.  We  illustrate  this  tire  in 
Fig.  2,  showing  it  in  use  as  a  tire  and  also  as  a  toiling  plate. 

This  firm  are  continuing  to  manufacture  their  range  of  electric 
tires  from  ~oO  watts  to  3,ihk)  watts  capacity  in  enamelled  cast-iron 
frames  tinished  plain  black  or  vitreous  enamelled  in  green  cr  brown. 
These  are  a  particularly  serviceable  tyi)e  of  heater,  lasting  in  wear 
and  pleasing  to  the  consumer  in  that  the  element  portion  is  run  at  a 
bright  red  heat,  a  feature  wliioh  always  attracts.  The  elements, 
though  run  at  a  high  temperature,  have  proved  themselves  to  be 
durable  in  use.  To  meet  the  demand  whic.li  exists  for  a  more  fancy 
type^of  frame,  these  tires  are  now  supplied  with  sheet  metal  frames, 
hand  hammered  and  tinished  bright  steel  or  antique  copper.  We 
illustrate  a  2i-kw.  lire,  with  sheet  metal  frame  in  Fig.  3.  'I'lic 
prices  of  the  tires  with  sheet  metal  frames  are  slightly  less  than 
those  with  enamelled  cast-iron  frames. 

For  industrial  pur]X)ses  there  is  a  wall  type  radiator,  which 
essentially  consist  of  one  or  more  ""  Creda  "  elements  moimted  on 
an  iron  base  and  protected  by  a  perforated  sheet  metal  cover.  Xo 
switches  are  provided  on  the  heater  itself,  it  being  intended  that 
switch  control  should  be  etiected  by  switches  moimted  locally  on 
the  wall  or  at  a  central  control  board.  These  heaters  range  in 
capacity  from  600  watts  up  to  2  kw. 


The  transfonner  panel  is  equipi)ed  with  a  2,000-amiDere  oil  switch. 
with  overload  and  no-volt  trips,  and  includes  an  ammeter,  voltmeter, 
current  transformers,  "  Aron  "  energy  meter  and  the  usual  acces- 
sories. The  oil  switch  actuates  a  pilot  lamp,  which  indicates  auto- 
matically the  jxjsition  of  tlie  oil  switch.  The  eight  iwwer  panel 
ave  each  an  automatic  oil  switch  of  capacity  varying  from  Iltd  to 
600  amperes,  and  include  an  ammeter,  wattmeter  and  grapliic 
recording  ammeters.     In  addition  to  the-  pilot  lamp,  the  oil  switches 


The  Electric    Drive    in  an  Aeroplane 
Factory. 

The  aeroplane  having  recently  shown  it<  usefulness  as  a  lighting 
unit,  can  now  be  said  to  have  taken  its  place  as  a  link  in  the  great 
chiin  of  material  handling  apparatus,     fiome  notes  on   how   the 
electric  drive  has  been  applied  by  the  General  Electric  Company  to      i*^" 
the  manufacture  of  aeroplanes  cannot,  thc-refore.  fail  to  be  of  interest. 


JIoTOR  DaniNc!  Line  Sh.^fting  ix  ax  Akko- 
En'gixe  Works. 


on  these  panels  have  a  bell  indicator  signalling  in  the  works  when  any 
of  the  switches  automatically  open.  The  two  remaining  panels  are 
used  to  control  the  distribution  of  current  for  the  lighting  of  the 
works. 

Everyone  conversant  with  the  economics  of  electrification  will 
realise  the  importance  of  the  advantage  claimed  tliat  valuable 
economies  in  power  can  be  made  by  the  careful  use  of  reconling 
instruments,  and  an  intelligent  application  of  the  deductions  to  be 
made  from  their  records.  The  graphic  recorders  mentioned,  it  has 
been  found,  have  proved  of  great  value  in  this  respect,  and  provide 
useful  information  in  the  matter  of  variations  in  power  consumption. 
From  seven  of  the  jx)uer  panels  mentioned  lead-covered  and  ar- 


Fio.  1. — G.K.C.  SwiTCHBo.\RD  AT  AS  Aekoi'Lase  Factory. 

f  The  shops  in  cjuestion  are  at  Manchester,  which  is  a  very  busy 
centre  of  the  aeroplane  and  motor-car  inclustry,  and  where  the 
General  Electric  Company  have  secured  a  considerable  projjortion 
of  the  contracts  for  driving  the  various  factories.  The  ])articulai 
firm  whose  factory  we  aie  dcscribuig  has  launched  out  on  a  con 
siderable  scale,  has  undertakings  which  include  an  imjwrtant  motor 
carfactor}',  considerably  extended  to  accommodate  the  numufacturc 
of  aero  engines  ;  and,  further,  a  new  aeroplane  factory,  which  rank.s 
as  one  of  the  largest,  if  not  the  largest,  in  this  country.  The  com- 
plete equipment  can  be  taken  as  an  example  of  the  best  practice 
in  electric  light  and  jowcr  installations.  Incidentally,  the  factories 
have  I  cen  laid  out  for  working  night  and  day. 

The  motor-car  and  aero-engine  factories  are  supplied  with  three- 
pha.se  jwwer  at  6,6ft0  volts,  and  a  frequency  of  "lO.  This  j)0wer  is 
brought  into  a  sub-station,  where  tlirce  .")()0  kw.  oil-insulated  air- 
cooled  transformers  are  installed.  From  the  low-tension  side  of  the 
transformers  three  .sets  of  42((-volt  cables  pass  to  the  main  switch- 
board through  isolating  switches,  which  enable  the  boani  to  be  made 
dead  when  required.  The  main  switchtoarcl,  which  is  illustrated  in 
Fig.  1,  comprises  12  enamelled  slate  panels,  of  which  one  controls 
the  incoming  power  to  the  board  ;  of  the  remainder,  eight  are  power 
and  two  are  lighting  distributing  panr-ls,  whilst  there  is  one  spare 


Ac-ru.MATK   .Ua 


moured  "  Pirelli-General "  paper-insulated  cables  rim  to  various 
G.E.C.  staggered  type  Home  Office  pattern  ironclad  distribution 
boards.  V.  I.R.  cables  pass  from  thc-.se  boards  in  heavy  gauge 
screwed  aiul  welded  conduits  to  the  various  motors.  From  the 
eighth  power  panel  cables  run  to  a  motor-generator,  the  function  of 
which  is  to  sup|)ly  continuous  cvivrent  to  a  number  of  machines  from 
which  adjustable  si)eccl  is  required.     These  machines  include  several. 
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4h.p.  adjustable  speed  Wittoii  motors,  driving  gear  quietening 
machines. 

Cables  are  also  taken  from  the  main  switchboard  to  four  45  k.v.a. 
and  one  20  k.v.a.  oil-immersed  air-cooled  transfomiers  for  lighting, 
as  well  as  to  motor-generators  of  2  kw.  and  3  kw.  capacity,  ^^■hich 
are  utilised  for  charging  ignition  and  starting  batteries  for  the  motor 
cars,  and  for  providing  current  for  magnetic  tables,  clutches  and 
similar  devices.  It  will  be  observed  that  the  motor-generators 
mentioned  provide  a  solution  of  the  problem  feared  by  some  engineers 
as  to  how  adjustable  speed  machines  should  be  run  from  an  alter- 
nating-current supply.  Parenthetically,  it  may  be  said  that  this 
problem  for  large  machines  can  readily  be  solved  by  utilising  alter- 
nating-current motors  of  special  design  ;  but  for  vei-y  small  outputs 
it  is  easy  to  adopt  the  solution  decided  upon  in  these  works  and  to 
put  in  continuous-current  machines  designed  for  adjustable  speed 
work,  and  to  supply  them  from  a  special  motor-generator. 

For  starting  the  aero  engines  on  their  test  benches  a  40  h.p. 
G.E.O.  ■'  Witton  "  motor  has  been  laid  down,  driving  a  line  shafting 
to  which  the  engines  can  be  connected.  Small  J  h.p.  motors  are  used 
for  driving  small  portable  machines  situated  in  different  parts  of  the 
work.-;,  whilst  the  "  Witton-Kramer  "  electric  drill  has  been  exten- 
sively adopted,  there  being  at  present  about  50  in  use.  The  whole 
of  the  lighting  throughout  the  works  is  carried  out  on  the  direct 
system,  there  being  over  600  18-in.  vitreous  enamelled  G.E.C. 
"  Munition  "  reflectors  for  Osram  lamps  of  various  candle-powers, 
which  are  supjwrted  from  the  roofs  by  means  of  light  link  chains. 
In  the  offices  the  semi-indirect  system  of  lighting  has  been  selected, 
and  18  in.  "' Equiluxo  "  bowls  are  used  for  this  purjwse.  Figs.  2 
and  3  show  views  in  the  works. 


Electricity  Supply  in  British  East 
Africa. 


At  a  recent  meeting  of  the  London  Chamber  of  Commerce  (East 
African  Section)  Mr.  James  McBlain,  Electrical  Adviser  to  the  Govern- 
ment of  the  East  African  .Protectorate,  attended  to  explain  the 
objects  of  the  Electric  Power  Ordinance,  which  has  been  passed  by 
the  Protectorate  Legislature. 

Our  readers  may  remember  that  we  commented  upon  this  Ordi- 
nance in  our  issue  of  September  27th,  1918,  and  commended  the 
measure  as  a  piece  of  progressive  and  enlightened  legislation.  We 
gather  tliat  the  approval  of  the  measure  expressed  by  the  British 
Technical  Press  was  highly  appreciated  by  the  .Press  and  public  of 
East  Africa.  Also  that  the  latter  are  impatientlv  asking  when  the 
Ordinance,  which  has  been  badly  wanted  for  a  long  time,  is  going 
to  be  enforced.  The  answer  to  this  question  appears  to  be  that 
notwithstanding  the  publicity  given  to  the  matter  and  the  speciho 
invitation  by  public  advertisement  and  by  letter  for  representations 
on  the  subject  to  be  made  to  the  Committee  of  the  Legislative 
Council,  not  a  word  was  heard  from  concerns  interested  until  after 
the  Ordinance  had  been  finally  adopted  by  the  Legislative 
Council,  when  objections  against  the  measure  were  lodged  with  the 
Secretary  of  State  for  the  Colonies.  This  obstructive  attitude  is, 
we  underetand,  higlily  resented  by  the  Nairobi  Chamber  of  Com- 
merce, who  consider  they  are  better  able  to  judge  what  is  required 
there  than  people  in  London. 

Mr.  McBlain,  in  briefly  reviewing  the  objections  for  which  the 
L'lndon  Chamber  of  Commerce  had  made  themselves  resjxjnsible, 
stated  that  the  question  of  tlic  supply  of  electrical  energy  had  long 
since  ceased  to  be  regarded  as  of  a  local  or  jMrochial  nature,  but 
was  indeed  one  of  national  importance  to  any  country  which  hoped 
to  produce  for  the  world's  markets.  By  implication  the  repre- 
sentations made  to  the  t'olonial  Office  allege  that  the  Ordinance 
has  not  been  considered  "'  by  those  who  are  informed  as  to  the 
c3nditions  and  needs  in  B.E.A.,  and  who  are  also  informed  as  to  the 
t?chnical  aspects  of  the  subject." 

Mr.  McBlain,  however,  pointed  out  that  the  Ordinance  has  been 
designed  from  an  intimate  knowledge  of  electric  power  supply, 
particularly  in  colonial  development.  It  will  afford,  he  considered, 
the  greatest  assistance  to  industry  and  preclude  the  possibility 
of  undue  interference.  On  the  other  hand,  Mr.  McBlain  remarked 
these  i-epresentations  exhibit  a  poor  conception  of  the  colony's 
industrial  conditions  and  no  knowledge  whatever  of  those  aft'octing 
i^s  water  powers.  Forinstance.it  is  asked  that  groups  of  agricul- 
turists be  granted  the  use  of  water  powers  up  to  1,000  h.p..  free 
from  all  regulation,  except  with  regard  to  safety  of  life,  but  if  British 
I'^ast  Africa  is  going  to  make  progress  it  nnist  be  realised  that  all 
eleotrical  power  resources  will  i-equire  to  be  co-ordinated  in  the 
common  ser\^ice.     As  the  country  is  on  tlic  tlireshold  of  its  ])o\\or 


organisation,  the  common-sense  course  has  been  taken  of  providing 
for  standardisation  on  British  standard  lines.  To  this  course 
strong  objection  has  been  made  in  the  representations  to  the  Colonial 
Office  in  which  the  statement  is  made  that  standard  is  more  expensive 
than  non-standard  equipment. 

With  reference  to  the  time  limit  within  which  existing  installa- 
tions must  conform  to  standard  system  and  pressures,  Mr.  McBlain 
stated  he  was  quite  satisfied  that  conversion  within  the  time  named 
in  the  Ordinance  would  be  possible,  but  as  some  of  those  concerned 
appeared  to  be  doubtful  he  had  recommended  that  the  periods 
of  three  and  four  years  allowed  for  different  cases  should  be  extended 
to  seven  years  or  such  further  "  period  as  approved  by  the  Governor 
in  Council." 

Mr.  McBlain  jwinted  out  these  regulations,  which  were  embodied 
in  the  Ordinance  on  the  express  recommendations  of  the  Nairobi 
Chamber  of  Commerce,  far  from  being  drastic  were  simply  a  state- 
ment of  the  minimum  requirements  of  ordinarj*  good  practice. 
As  a  statement  of  the  law  they  are  necessary  so  that  if  occasion 
arises  offenders  may  be  brought  to  order. 

Mr.  McBlain  mentioned  that  the  technical  advisers  of  Government 
had  received  much  valuable  constructive  criticism  from  commercial 
and  technical  men  in  the  Protectorate,  w  hich  they  had  gladly  made 
use  of.  Even  at  this  belated  hour  they  still  retained  an  open  mind 
and  would  welcome  any  suggestion  which  would  benefit  the  interests 
of  industry  and  the  public.  So  far,  however,  nothing  had  been 
advanced  which  would  be  as  comiJetent  or  as  economical  as  the 
power  supply  which  was  possible  under  this  Ordinance.  At  this 
point  it  was  incumbent  on  him  to  emphasise,  in  contradiction  of 
the  statements  made  in  the  representations  to  the  Colonial  Office, 
that  nothing  suggestive  of  State  control  was  contained  in  the  Ordi- 
nance. It  was  also  of  considerable  imiwrtance  to  note  that  in  order 
to  foster  the  development  of  good  practice  in  power  supply  in  the 
Protectorate,  the  law  would  enable  comjietent  o^ierators  to  obtain 
more  comprehensive  powers  of  ojieration  than  was  possible  in 
any  other  country,  with  security  of  tenure.  At  the  same  time  the 
public  interest  is  fully  safeguarded. 

In  conclusion,  Mr.  McBlain  desired  to  emphasise  that  the  pioneer 
hydro-electric  jiower  develoj^er,  in  the  person  of  the  agricultural 
industrialist,  would  probably  prove  to  be  a  valuable  assistance 
in  the  scheme  of  power  development,  and  elaborate  provision  had 
been  made  to  preclude  the  possibility  of  his  prejudice  on  expro- 
priation by  a  bulk  supply  licen.see.  At  the  same  time  it  must  not 
be  forgotten  that  while  electricity  is  the  ideal  form  of  energy  for 
industrial  purposes,  its  generation  and  supply  is  essentially  a  busi- 
ness of  an  expert  technical  nature.  Therefore,  the  sooner  the 
business  of  this  supjjly  in  any  appropriate  area  is  in  the  hands  of  a 
competent  company  formed  for  the  purpose,  the  better.  It  is 
assumed  in  the  representations  made  that  agricultural  industrialists 
are  eager  to  secure  water  j)0«ers  for  development  for  their  own 
use.  The  facts  in  possession  of  Government  prove  that  only  in 
isolated  instances  is  this  the  case,  and  that  almost  universally 
these  industrialists  would  prefer  to  take  a  supply  of  |K)wer  from  a 
power  company  rather  than  spend  their  capital  in  jxn\er  develop- 
ment work  wliich  thev  do  not  understand. 


Books  Received. 

[Copies  ot  the  undermentioned  worlcs  can  be  had  from  The  Electrician  Offices,  oo 
receipt  of  published  price,  plus  postage.] 

"  Realities  of  Modern  Science,"  bv  J.  Mills.  (London  :  Macmillan  & 
Co.)     Pp.  xi.-f327.     lOs.Gd.net. 

'■  Efficient  Boiler  Management."  bv  C.  F.  Wade.  (I.<>ndon  :  Long- 
nun^,  Green  &_Co.)     Pp.xiv.-f26(i.     12s.  (id.  net. 

"  Scientific  Method."  Its  Philosophy  and  it«  Practice.  By  F.  W. 
Westaway.     (London  :  Blackie  &  Son.)     Pp.  xxi. -|-426.     10s.  (xl.  net. 

"  The  Principles  of  Electrical  Engineering  and  their  Application.  By 
C.  Kapp.M.Inst.C.E.  (London  :Edwai\l  Arnold).    Pj).  viii. -|-38S.   18s.net 

•"Telephony  without  Wires,"  by  P.  K.  Courscv,  B.Sc.  (London: 
The  Wireless'  Press.)     Pp.   xiv.-f4"l4.     I5s.  net. 

"Alternating  Current  Work,"  An  Outline  for  Students  of  Wireless 
T.-K'raphy.  By  -'V.  Shore,  A.M.t.E.E.  (l»ndon  :  The  Wiroless  Press. 
Ltd.)     Pp.  ix. -1^163.     3s.  (id.  net. 

"  Coal  Consumption  of  Power  Plants  and  Bonuses  for  Coal  Saving," 
li\'  R.  H.  Parsons.  (London  :  Tlie  Electrical  Review.)  Pj).  23.  Is., 
net. 

•■  Calculations  of  Electric  Conductors,"  by  W.  T.  Tavlor,  JI.I.C.S. 
(London  :  Constable  &  Co.)     Pi>.  34.     lOs.  (id.  net. 

"  Introduction  a  I'Etude  des  Radio  Communications,"  by  Leon  Bout- 
ill  n.     (Paris;  Libriarie  Delagravo.)     Pj).  xiv. -)-193.     20  fr.  net. 

'  Flow  and  Measurement  of  Air  and  (?ases,  "  by  A.  B.  E^son.  M.A. 
(li  imlon  :   Charles  Griffin  &  Co.)     Pp.  xii. +252.     25s.  net. 

"  Aviation  Pocket  Book  for  l!ll!)-20,"  by  R.  Borlase  Matthews. 
(London:  Crosby.   LocUwood   &   Son).     Pp.   xxiv. -(-535.     12s  (id.  net. 

"  Pi-esent  Position  of  the  Theorv  of  lonisation.''  (London  :  Faraday 
Society.)     Pj).  178.     12s.  (id. 


728 


THE  ELECTRICIAN. 


December  HV  1919. 


XTbe   Electcician. 

FRIDAY.    DECEMBER    19lh.    1919. 

Price  SIXPENCE.         By  Post  7d.         Ann.  Sub.:  U.K.  28s.,  Abroad  30f. 
Ediloriai  and  Publishing  0$cts: 

8,    BOUVERIE    STREET.    LONDON.    E.C.4. 
Tdep/ione-  City  9853  (4  lines).  Telegrams;  "  Benbrotric  Fleet  London.' 


The  Reorganisation  of 
Production. 

Carlyle,  in  one  of  his  philosophical  demmciations  of 
niankiiul  at  large,  pointed  out  that  happiness  could  only 
come  through  work.  But  we  may  well  ask,  after  a  con- 
sideration of  the  labour  conditions  in  those  days,  exactly 
to  whom  the  happiness  derived  from  the  work  was  to 
accrue.  It  would  hardly  seem  to  have  been  to  the  worker 
who  was  thought  then,  even  by  the  most  enlightened,  to 
be  different  clay  from  the  merchant,  the  capitalist  and  the 
landowner — a  useful  link  in  the  industrial  machine  no 
doubt,  but  one  whose  duty  it  was  to  labour  for  long  hours 
at  an  inadequate  wage  for  the  benefit  of  others.  This 
question,  however,  is  now  looked  upon  from  a  different 
standpoint  and  all  who  are  not  definitely  reactionary 
realise  that  work  is  a  necessity  equally  for  the  employer 
and  the  employee,  and  that  if  there  is  any  difference 
between  the  two  it  is  the  former  who  works  the  harder. 

But  work  which  is  to  assist  in  the  advancement  of  man- 
kind must  not  only  be  strenuous  and  definite  in  its  aim, 
it  must  also  be  organised,  efficient  and,  above  all,  interesting, 
if  the  be.st  results  are  to  be  obtained.  A  worker  cannot 
do  his  best  unless  all  these  factors  are  given  their  proper 
value,  and  unless  the  question  of  the  fatigue  of  the  human 
machine  is  taken  into  consideration.  How  little  this  was 
realised  is  shown  by  the  procedure  insisted  upon  by  the 
Government,  who.  in  their  desire  to  increase  output,  forced 
up  the  working  hours  in  munitions  factories  to  such  an 
impossible  level  that  breakdown  was  the  inevitable  result. 
Indeed,  to  consider  man  as  a  machine  at  all  is  funda- 
mentally wrong,  and  in  the  present  reorganisation  of  our 
methods  of  manufacture  which  is  now  necessary  in  order 
that  more  may  be  produced  with  less  effort,  the  problem 
mu.st  be  tackled  from  the  human  point  of  view.  For  while 
evervone  must  work  his,  or  her,  hardest,  they  must  also 
work  in  the  best  possible  way,  and  what  is  more  take  an 
interest  in  their  work.  The  actual  operations  which  go  to 
make  up  this  fini.shed  product  must  be  carried  out  scien- 
tifically, so  that  there  is  no  waste  of  time  or  effort.  The 
worker  must  be  -given  some  incentive  to  do  his  best  and 
mu.st  be  assured  that  his  labour,  which  is  as  much  his 
property  as  capital  is  the  financier's,  is  not  exploited 
without  adequate  return.  Increased  production  must, 
indeed,  operate  for  the  general  welfare  and  not  simply  to 
bring  power  and  comforts  to  the  few.  It  is  only  in  this 
way  that  so-called  scientific  management  can  be  a  success. 
If  this  SN-stem  is  employed  simply  to  put  a  few  more  shillings 
into  some  particular  person's  pock(t  it  will  suffer  a  well- 
deserved  failure  as  it  has  done  in  the  United  States.  But  it 
can  be  made  a  success  if  both  parties  to  the  agreement 
come  together  and  work  together  for  the  common  good. 

Now,  in  the  past  both  capitalist  and  worker  have 
taken  up  the  wrong  line.  The  former  because  he  too  often 
con.si:lered  that  all  power,wa-s,  and  should  be,  his  by  a  species 
of  divine  right,  and  the  latter  because  they  considered  capital 
an  unnecessary  obstacle  in  the  way  of  progress  and  that 
ain-thing  which  helped  to  perpetuate  it  was  an  ob.stacle  too. 
Both  these  points  of  view  are  wrong,  though  they  can 
both    be    supported    by    many   plausible    arguments.     To 


mprove  matters  icoijoclasm  is  not  necessary.  The  founda- 
tions of  the  present  system  are  sound  if  some  of  the 
superstructure  is  rotten.  It  is,  indeed,  simply  that  many  of 
our  manufacturing  methods  are  inefficient,  with  the  result 
that  modern  need.s  will  make  us  change  them,  whether  we 
like  it  or  not. 

Those  wlio  already  realise  this,  and  they  are  many,  are 
looking  round  for  a  solution,  but,  as  is  too  often  the  case, 
are  rather  inclined  to  consider  effects  as  causes.  Manv 
suggestions  have  been  made  during  recent  years,  with  a. 
view  to  giving  the  workman  a  more  direct  interest  in  the 
article  he  is  producing,  and  to  stimulate  his  production 
so  as  to  increase  the  well-being  of  the  community.  These 
suggestions  are  well  known.  They  include  profit-sharing 
schemes,  piece-work  systems,  arrangements  for  giving  the 
worker  a  premium  on  his  production,  and  methods  of 
organising  the  work  so  as  to  ensure  that  the  workman 
carries  out  the  various  processes  in  the  best  possible  manner. 
One  of  the  best  known  of  these  svstems  is  the  one  which 
may  be  conveniently  called  "  Taylorism."  This  system 
aims  at  so  organising  production  that  nothing  is  left  to 
chance  and  at  ensuring  that  every  worker,  whether  he  be 
mental  or  manual,  performs  a  .stated  pavt  in  the  series  of 
operations  which  result  in  the  finished  article  in  a  perfectly 
definite  way.  This  S3^stem  has  been  adversely  criticised 
by  many,  and  we  are  therefore  interested  to  see  that 
Captain  Scott- Maxwell,  in  a  Paper  read  before  the 
Institution  of  Electrical  Engineers  last  week,  has  given  a 
detailed  description  of  Taylor's  own  aims,  whence  he 
seeks  to  show  that  the  criticism  which  has  generally  been 
made  that  the  system  is  inhuman  in  its  tendency  does  not 
hold  water.  Captain  Scott-Maxwell  makes  out  a  good 
case  ;  but  this  particular  argument  against  "  Taylorism  "  is 
not  altogether  laid,  in  spite  of  what  he  says.  As  we  have 
said  above,  a  man's  work  must  be  interesting  and  unless  a 
system  of  this  sort  is  carried  out  with  due  regard  to  human 
idiosyncrasies  and  differences  the  result  is  no  doubt  a 
materialisation  of  the  worker  and  a  consequent  bad  effect 
on  the  production.  Captain  Scott-Maxwell  states  that 
the  real  cause  of  the  strong  opposition  to  scientific  manage- 
ment, as  he  calls  the  Taylor  system,  is  its  inability  to 
realise  that  the  human  factor  must  come  first.  This  is  a 
two-edged  argument  and  might  be  equally  well  employed 
bv  some  of  the  antagonists  of  scientific  management. 

In  our  view  just  the  chief  defect  of  the  system  is  that  in 
bad  hands  it  may  perpetuate  all  the  old  evils  and  create 
many  new  ones.  It  has  the  further  disadvantage  that  it 
is  at  present  disliked  equally  by  employers  and  employees. 
A  perusal  of  the  discussion  on  Capt.  Scott- Maxwell's 
Paper  will  show  how  true  this  is.  Nevertheless,  some 
system  of  this  kind  has  got  to  come  if  we  are  to  maintain 
our  place  in  the  world  markets,  and  worked  under  proper 
safeguards  it  should  bring  real  benefits. 


Reviews. 


Electrical  Phenomena  in  Parallel  Conductors.      Vol.   I.  :    Ele- 
ments   of    Traiismissiijii.      Bv    1''.     K.     I'khmit,   I'll. I).     (London  : 
Chapman  &  Hall.)     18s.  6:1.  iiot. 
The  continuous  increase  in  the  length  of  powitr  transmi.ssi(;n 
linc-i,  together  with  the  almost  inevitiibU^  corollary,  the  nso 
in  transmission   voltages,  has  caused  inuch  Httcntion   to   be 
paid  to  resonance  and  other  phenomena  connected  with  such 
lines.     Many  investigators  have  Worked  at  this  problem,  but 
their  solutions  had  generally  a  somewhat  jmie  mathenratical 
flavour  and  were  not  easily  a])])licahle  to  problems  of  the  type 
foimd  in  pract !ce.     The  first  worker  who  recognised  the  need 
for  throwintr  the  crjuations  into  workable  forms  was  Kennelly, 
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and  the  book  now  tuuUt  review  carries  his  work  several  stages 
on,  whilst  still  keeping  to  solutions  which  are  rigorously  com- 
jjlete  ;  most  attempts  at  making  the  equations  Workable  have 
resorted  to  approximations  and  equivalent  networks,  but 
Prof.  Pernot  wisely  avoids  these  in  general,  though  he  points 
out  directions  in  which  short  cuts  of  this  type  can  be  made. 

But  the  chief  value  of  the  book  lies  in  the  fact  that  the 
author  realises  that  the  main  difficulty  — and  in  some  cases 
danger — in  long  lines  in  jiraetice  lies  in  the  phenomena  due 
to  the  presence  of  higher  harmonics  in  the  wave  forms  of 
E.M.F.  and  current.  The  problem  of  telephony  is  essentially 
wrapped  up  with  these  phenomena,  and,  now  that  transmission 
line  voltages  are  often  near  to  that  at  which  a  corona  begins 
to  be  formed,  any  resonance  rise  of  voltage  due  to  a  high 
harmonic  may  be  sufficient  to  cause  a  large  static  discharge 
with  loss  of  energy.  One  of  the  examples  Worked  out  is  the 
case  of  a  100-niile  line  working  at  100,000  volts,  with  all 
harmonics  up  to  the  11th  in  the  generator  E.M.F.  wave; 
the  amplitude?  of  these  harmonics  are  small,  so  that  their 
combined  effect  is  to  add  only  4  jjer  cent,  to  the  value  of  the 
fundamental  wave.  But  in  this  particular  case  there  is  a 
great  rise  of  voltage  due  to  the  Tth  harmonic,  which  at  the  far 
end  has  a  value  of  36  per  cent,  of  the  fundamental,  whilst  the 
combined  efiect  causes  a  rise  of  approximately  50  per  cent., 
quite  enough  to  start  a  brush  discharge  in  most  countries. 
Auy  methods  of  calculating  such  lines  so  as  to  give  really 
accurate  sohitions  are,  therefore,  of  much  value,  as  approxi- 
mate methods  might  easih'  fail  in  this  particular  case,  where 
an  increase  in  the  length  of  the  line  of  only  9  per  cent,  would 
cause  exact  resonance  of  the  Tth  harmonic. 

In  view  of  the  importance  of  harmonics  the  author  is  to  be 
congratulated  on  the  inclusion  of  a  chapter  dealing  with  the 
limitations  of  the  commercial  oscillograph.  The  curves  given 
by  this  instrument  are  generally  accepted  as  representing  the 
conditions  in  the  circuit  under  examination  when  the  oscillo- 
graph is  not  connected,  whereas  the  current  taken  by  the  best- 
known  instruments  is  of  the  order  O'05-O'l  ampere,  which  may 
cause  serious  distortion  in  a  circuit  under  no-load  conditions. 
He  also  considers  the  methods  of  introducing  deliberate  dis- 
tortion to  aid  in  the  investigation  of  harmonics,  and  adds 
some  interesting  sections  dealing  with  the  calculation  of  the 
natural  frequency  of  oscillation  of  the  vibrator  strips,  and  of 
the  back  PIM.F.  induced  by  the  motion  of  the  strips  them- 
selves in  the  magnetic  field  ;  it  is  satisfactory  to  note  that  the 
latter  is  very  small  indeed,  even  at  a  frequency  of  5,000  cycles 
a  second.  Altogether,  from  the  practical  point  of  view,  this 
section  is  most  valuable  by  virtue  of  its  novelty,  whilst  another 
chapter  which  will  be  welcomed  by  the  engineer  whose  mathe- 
matical attainments  are  limited  is  an  appendix  dealing  with 
hyperbolic  functions,  and  containing  a  short  description  of 
these  functions,  beside  tables  of  those  necessary  for  practical 
circuits. 

Altogether  this  bock  should  receive  attention  as  a  serious 
attempt  to  render  mathematics  more  readily  applicable  to 
commercial  practice,  and  the  suggestion  on  the  title-page 
that  other  volumes  are  to  follow  will  be  noted  with  pleasure 
bv  those  who  have  read  this  one. 

F.  J.  Dykes. 

Physical  Laboratory  Experiments  for  Engineering  Students, 
Part  I. — Mechanics,  Sound,  Heat  and  Light.     By  S.  Sheihun. 

I'h.l)..  D.Sc.  and  K.  H.us.m  ann,  .E.E.,Sr.l).      (Li.ncluii  ;  O.nstal.K^  & 
Co.)     Pp.  v.-f  l;!4.      I'ru'c  IH.  net. 

This  book,  i^ontaming  practical  exercises  in  mechanics, 
sound,  heat  and  light,  has  been  prepared  primarily  for  the 
engineering  students  in  the  Poh'technic  Institute  of  Brookhn, 
N.Y.,  who  have  already  had  some  experience  in  practical 
physics.  The  volume  contains  30  exercises,  which  are  de- 
signed to  be  completed  in  one  session .  Each  exercise  contains 
sufficient  theory  to  enable  students  who  have  access  to  the 
ordinary  text  books  to  obtain  a  thorough  insight  into  the 
reason  for  the  jjractical  work  to  be  performed.  This  is  followed 
by  a  description  of  the  apparatus  employed  and  the  method 
of  procedjre.  Much  of  the  detail  supplied  here  is  only  of 
prinuiry  use  to  the  student  who  employs  the  actual  apjiaratus 


suggested  in  tlie  volume,  and  modifications  would  benece.ssary 
in  other  institutions  employing  different  apparatus  or  manipu- 
lating it  in  a  different  niiinner.  J'^ach  exercise  concludes  with 
valuable  hints  as  to  the  best  method  of  recording  observations 
and  drawing  correct  deductions  from  them. 

The  scoiie  of  the  work  will  be  evident  from  a  brief  extract 
of  the  contents,  which  include  exercises  on  the  spherometer, 
planimeter,  acceleration  due  to  gravity,  coefficient  of  restitu- 
tion, moment  ot  inertia,  elasticity,  visco.sity,  Boyle's  law, 
efiusiometer,  Venturi  meter,  ratio  of  specific  heats,  air  thermo- 
meter, specific  heat,  J,  'atent  heat,  heat  ot  combustion,  hy- 
grometry,  refractive  index,  focal  lengtlx-s,  ophthalmometer, 
interference,  diffraction  grating  and  photometry. 

Each  experiment  has  been  chosen  because  of  its  close  con- 
nection with  engineering  work,  and  in  many  cases  the  theoretical 
result  may  be  calculated  from  the  constants  of  the  apparatus. 
In  other  cases  a  reference  may  be  made  to  the  appendix  (pp. 
123-130),  which  contains  tables  of  the  physical  constants  dealt 
with  in  the  course.  A  comparison  ot  these  values  with  the 
practical  results  obtained  in  the  laboratory  will  enable  the 
student  to  see  the  accuracy  of  his  work. 

Forty  excellent  diagrams  and  illustrations  are  provided,  and 
the  volume  concludes  with  a  comprehensive  index. 

B.  W.  C 

Fuel  Economy.     By  \V.  H.  Booth,  .M.Am.Soc.C.E.     Second  Edition. 
(London  :    S.  Rentell  &  Company.)     Pp.  .\.     92.     Price  2s.  6d.  net. 

If  fuel  economy  was  an  important  subject  in  1911  when  this 
book  first  appeared,  it  is  many  times  as  important  now,  and 
we,  therefore,  are  glad  to  see  so  undoubted  an  expert  as  Mr. 
Booth  given  an  opportunity  of  bringing  his  WTitings  on  the 
question  up  to  date.  Except  for  these  necessary  revisions 
and  some  notes  on  water  softening,  the  book  remains  sub- 
stantially the  same  as  before,  but  it  will  be  not  the  less  useful 
for  that  reason.  If  we  have  one  criticism  to  make  it  is  that 
in  revising  the  book  the  author  has  not  taken  the  opportunity 
to  address  a  few  words  on  fuel  economy  to  the  domestic  cook 
and  the  users  of  the  open  grate,  who  are,  after  all,  no  mean 
sinners  when  it  comes  to  employing  the  commodities  at  their 
disposal  in  the  worst  possible  way. 

Elementary  Lessons,  in  Electricity  for  Bioscope  Operators-    By 

L.  Calisiii.  A.M.I.C.E.,  A.M.I.E.E.     (Ixindun  :     ■  ■I'lu-   Bioscope"" 
Piibli.siiing  (.'ompanv.)     i*!)-  x.  ■.  13:?. 

This  work  contains  in  book  form  the  results  of  a  series  of 
articles  which  recently  appeared  in  the  columns  of  "  The 
Bioscope."  It  is  intended  to  provide  for  the  bioscojie  operator 
an  easy  and  simple  method  of  acquiring  such  knowledge  of 
electrical  phenomena  as  will  help  him  in  his  duties.  Units, 
circuits  and  the  measurement  of  energy  and  power  are  dealt 
witii  in  simple  language,  and  some  elementary  facts  are  given 
about  magnetism  and  electromagnetic  induction.  The  dynamo, 
alternator,  the  electric  arc  and  other  electrical  apparatus  are 
subsequently  similarly  dealt  with.  The  botik  is  well  written 
and  the  information  is  accurate.  But  we  cannot  help  feeling 
that  the  multiplication  of  such  books  is  a  mistake,  and  it 
would  be  better  if  the  earnest  student,  bioscope  ojierator.  or 
whatever  he  may  be,  were  relerreil  to  some  elementary  standard 
work  of  which  more  than  a  few  are  in  existence. 

Catalogue  cf    Lewis's  Medical    and    S,:ientific    Circulating 

Library.      (London:    H.  K.  1.  wi^  &  Compxnv.)      Pp.  llll'.    12*.  tid. 

lut.      SuLisi-iiluTs  U.S. 

Scientific  workers  who  know  Lewis's  Library,  and  these  are 
certainly  numerous,  will  welcome  the  new  catalogue  which 
has  recently  been  issued.  It  gives  an  excellent  selection  of 
works,  and  a  feature  wliich  will  be  particularly  appreciated 
is  the  index  of  authors  under  si.bjects.  In  order  to  save  space, 
under  each  subject  the  mere  surname  of  the  author  is  given, 
but  the  desired  book  can  be  found  at  once  by  reference  to  the 
general  index,  in  which  the  nanu's  of  all  authors  are  given 
alphabetically,  followed  by  tiicir  works.  The  only  niodifici'.tion 
we  should  like  to  see  introduced  in  thi-;  part  is  the  addition  of 
the  author's  initials  in  every  ea-e,  as  their  omission  leads  to 
the  necessity  of  turning  u|>  more  references  than  would 
otherwise  be  necessarv. 
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Women's  Engineerina  Societv. 


The  first  general  meeting  of  this  Society  was  recently  liclcl  at  the 
Central  Hall.  Westminster. 

The  Pre.sidknt,  Miss  R.  Parsons,  wlio  occupied  the  chair,  said  a 
million  women  were  employed  on  war  work -on  munitions,  aeroplanes. 
Ac,  in  1918.  Of  these,  45,000  were  trained  in  the  schools  set  up  by 
the  Ministry  of  JIunitions.  There  was  no  reason  why  thousands  of 
those  women  should  not  be  employed  in  securing  the  increased  production 
of  commodities  which  they  were  told  was  vital  for  the  country.  Jt  was 
not  the  employers  but  the  Trade  Unions  who  had  decreed  that  women 
should  not  be  employed  in  engineering,  and  the  Pre-War  Practices 
Bill  gave  the  Trade  Unions  the  right  of  veto, except  that  the  Speaker 
had  given  a  ruhng  that  the  Bill  need  not  apply  to  new  industries.  The 
Women's  Engineering  Society  had  been  formed  to  safeguard  women's 
interests. 

Mr.  S.  B.  C.\uuiELD,  F.R.I.B.A.  (chief  lecturer  in  the  School  of  Arts 
and  Crafts),  in  the  course  of  a  short  lecture  on  "  Machinery  and  Art," 
sought  to  remove  the  erroneous,  and,  as  he  thought,  general  impression 
that  art  and  engineering  were  opposed  to  each  other,  and  said  beauty 
in  engineering  could  be  secured  as  it  had  been  in  the  case  of  the  trans- 
porter across  the  river  at  Rouen,  by  each  part  of  the  structure  being 
admirably  designed  to  suit  its  purpose,  every  detail  being  considered 
and  calculated,  not  only  in  itself,  but  also  in  relation  to  every  other 
part.  The  conditions  that  should  be  fulfilled  were  that  the  work  satisfied 
the  needs,  that  it  was  designed  to  suit  the  materials  used,  and  that 
it  was  carried  out  in  strict  accordance  with  the  proper  use  of  the  tools. 
Instead  of  a  machine  being  an  inhuman  beast  which  was  going  to  control 
us  he  wished  it  to  be  considered  as  a  compUcated  tool  which  was  entirely 
at  our  .senice.  The  craftsman  must  learn  the  machine,  and  if  the  man 
who  worked  the  machine  was  going  to  do  any  better  he  must  be  got  to 
appreciate  all  the  craftesman  wanted  in  tine  workmanship.  He  (Mr. 
Caulfield)  started  at  the  beginning  of  the  war  to  train  junior  "  draughts- 
men. "  He  trained  about  500,  and  just  over  400  were  women.  Some 
of  them  had  been  extraordinarily  successful,  and  had  risen  to  high 
positions  in  the  Government  ser\-iee. 

Sir  Charles  Parsons  said  he  had  known  ladies  excel  as  painters. 
Why  should  they  not  excel  in  engineering  ?  In  his  own  works  they  had 
a  girl  who  could  drill  holes  in  shells  quicker  than  any  man  they  had,  and 
many  ladies  had  done  extraordinarily  well  in  such  works  during  the 
war.  The  masters  were  in  si,-mpathy  with  the  ladies.  He  hoped  the 
Society  wouldprosper, and  that  the  ladies  would  learn  to  co-ordinate  so 
as  to  put  some  pressure  ujjon  ParUament.  He  thought  the  attitude  of 
Trade  Unions  was  unfair.  We  should  be  better  able  to  compete  inter- 
nationally if  the  skill  the  ladies  possessed  were  properly  utilised. 

Sir  Ernest  Moir  said  women  should  deal  with  the  injustice  done 
them  by  the  Pre-War  Practices  BiU  by  using  the  vote  they  could  now 
exercise.  All  the  Government  should  have  restored  to  the  men  was 
the  right  to  cease  work  till  they  got  what  they  wanted.  Members  who 
voted  for  the  Pre-War  Practices  BUI  should  be  heckled  at  the  next 
election  until  they  gave  justification  for  their  action. 

Several  ladies  took  part  in  the  discussion.  One  suggested  that  if 
the  men  would  not  admit  women  to  their  unions  they  would  be  justified 
in  accepting  a  smaller  wage  than  the  men  for  similar  work,  another 
asked  whether  it  was  not  a  fact  that  the  employers  were  in  sympathy 
with  the  women  chieHy  because  they  would  do  the  same  work  for  less 
money  than  the  men,  and  a  third  stated  that  the  mens  imions  asked 
whether  women  were  wilhng  to  undergo  years  of  apprenticeship  as  the 
men  had  done.  She  thought  that  women  should  have  equal  pay  for 
equal  duties. 

The  President  said  it  was  of  no  use  to  send  deputations  to  the  men's 
unions  to  ask  them  to  admit  women.  It  was  a  question  of  repealing  the 
Pre-War  Practices  Bill.  She  knew  a  large  factory  in  the  north  where 
the  employiTs  were  wilhng  to  pay  the  women  the  same  wages  as  the  men, 
but  that  did  not  weigh  with  the  unions. 

Sir  Ernest  .Moir  said  women  did  certain  jobs  during  the  war,  but  it 
was  a  different  thing  to  become  a  skilled  mechanic.  He  sympathised 
with  that  feature  of  the  trade  union  movement.  H  women  wanted  to 
take  their  ])art  as  skilled  mechanics  they  must  go  through  the  mill. 
The  average  woman  was  married  by  .30,  and  she  might  only  have  five 
years  on  production  after  five  years'  apprenticeship,  whereas  a  man 
might  have  ■V\  years.  So  there  was  not  a  jiarity  between  men  and 
women  in  earning  capacity.  He  would  not  like  to  have  the.  women 
underselling  the  man.  A  man's  wages  was  based  on  the  fact  that 
he  was  assumed  to  support  at  least  one  woman  and  a  family.  Tho.sc 
things  had  to  be  taken  into  account. 

The  Secretary,  Miss  C.  Hazlett.  replying  to  a  question,  said  at  one 
factory  at  least,  women  had  commenced  a  three  years'  apprenticeship. 


The  London  District  Committee  of  the  Electrical  Trades  Union, 
having  discussed  the  employers'  latest  offer  of  2s.  per  hour,  which  was 
not  considered  satisfactory,  have  issued  a  statement  of  their  case. 
Objection  is  also  taken  to  what  were  described  as  '"  bluck-legging  clauses  " 
in  the  proposed  agreement.  The  committee  repudi.itc  the  suggestion 
that  they  are  Ukely  to  cut  off  the  electricity  supjily  of  Ixmdon  at  a 
moment's  notice.  Instructions  have  been  issued  to  members  of  the 
union  that  the  rates  must  be  as  follows  :  Elfctricians,  2s.  per  hour, 
plus  12i  per  cent.,  and  mates.  Is.  7d.  per  hour,  plitn  12J  }h'T  cent,  of 
total  earnings,  pending  the  putting  into  effect  of  the  result  of  the  ballot, 
which  by  a  large  majority  gave  the  committee  the  power  to  call  a  strikcj 


Correspondence. 

— ♦ — 

A  DIRECT  JFETHOD  OF  CALCULATING  SHUNT  FIELD 

COILS  HAVING  TWO  GAUGES  OF  WIRES. 

TO   THE    EDITOR    OF  THE    ELECTRICIAN. 

Sir  :  In  your  issue  of  November  21st  Mr.  Jakeman  gives  a 
simple  method  of  calculating  shunt  field  coils  having  two 
gauges  of  wire.  It  appears  from  his  opening  ])aragraph  that 
he  is  not  acquainted  with  the  method  which  I  contributed  to 
your  j)ages  on  December  1.5.  1911  (Vol.  LXVIIL.  p.  389). 
The  latter  takes  into  account  the  actual  thickness  of  insulation 
on  the  wires,  and  gives  reliable  results  when  the  guage  numbers 
of  the  wires  used  differ  by  2  ;  the  amount  of  labour  involved 
is  about  the  same  as  when  Mr.  Jakeman's  method  is  employed. 

According  to  the  example  which  Mr.  Jakeman  gives,  the 
suflix  ■■  1  "  is  intended  to  apply  to  the  larger  wire  in  both  ftnal 
equations,  though  this  is  not  stated  in  the  text,  where  the 
derivation  of  equation  (1)  leads  us  to  suppose  that  the  suffixes 
1  and  2  are  interchangeable,  or  that  they  refer  to  the  order 
in  which  the  two  gauges  are  used. — I  am,  &c., 

London,  Dec.  6.  F.  T.  Chapman. 


TO    THE    EDITOR    OF   THE    ELECTRICIAN. 

Sir  :  I  am  very  much  obliged  to  Dr.  Chapman  for  drawing 
my  attention  to  his  article,  which  I  regret  had  escaped  my 
notice.  I  have  now  taken  the  opportunity  of  reading  it,  and 
I  see  that  three  curves  are  used  in  the  treatment,  a  judicious 
guess  having  to  be  made  of  the  final  result  in  order  to  deter- 
mine which  curve  is  to  be  used.  It  seems  probable,  however, 
that  sufficient  accuracy  would  be  obtained  for  practical  pur- 
poses if  these  curves  were  replaced  by  a  straight  line  repre- 
senting the  equation  l„ll,  =  l+hDllf,  where  h  is  an  empirical 
constant.  This  would  obviate  the  necessity  of  referring  to 
the  curves.  Even  with  this  simplification,  however,  it  is 
necessary  to  work  out  an  expiression  involving  nine  terms 
(including  the  above  constant)  in  order  to  obtain  the  ratio  of 
the  numbers  of  turns  of  the  two  gauges.  Another  expression 
involving  four  terms  then  gives  the  number  of  layers  of  each 
gauge.  Further,  in  the  latter  expression  an  addition  occurs, 
which  makes  it  rather  inconvenient  for  rapid  work  on  the  slide- 
rule.  On  the  other  hand,  in  my  method  it  is  only  necessary 
to  write  down  five  numbers  and  then  a  simple  manipulation 
of  the  slide-rule,  and  the  addition  of  unity  gives  at  once  the 
ratio  of  the  total  winding  depth  to  the  depth  of  the  larger 
gauge.  In  my  own  oisinion,  therefore,  my  method  involves 
considerably  less  labour  than  Dr.  Chapman's,  and  is  very 
convenient  for  practical  use  in  that  the  final  expression  can  be 
so  readily  remembered.  When  the  gauge  numbers  differ  by  2, 
my  method  gives  the  value  of  the  ampere-turns  some  2  or  3  jJer 
cent,  low,  so  that  slightly  more  of  the  larger  gauge  should  be 
used  than  the  value  calculated. 

I  am  sorry  I  did  not  make  it  clear  that  the  suffix  ''  I  "  applies 
to  the  larger  gauge,  although  it  is  stated  about  half-way  down 
the  second  column.  As  far  as  equation  (1),  the  suffixes  1  and  2 
are  interchangeable,  since  it  is  immaterial  which  gauge  is 
wound  first  if  the  number  of  turns  of  the  composite  coil  is  to  be 
the  same  as  the  single-gauge  coil.  It  is  only  when  it  is  desired 
to  make  the  luiipeyc-tunis  of  the  two  coils  equal  that  the  order 
of  winding  makes  a  difference — I  am,  &c., 

Binningliam,  Dec.   12.  Robt.  G.  Jakeman. 


CARBON  ARCS  FOR  SEARCHLIGHTS. 

TO    THE    EDITOR    OF   THE    ELECTRICIAN. 

Sir  :  In  your  first  editorial  note  of  Dec.  5  you  are  good 
enough  to  refer  to  the  above  Paper.  In  doing  so  you  lend 
support  to  two  criticisms  made  respectively  by  Mrs.  Ayrton 
and  Mr.  Harrison.  You  state  that  Mrs.  Ayrton  showed  that 
the  authors  had  forgotten  the  pointing  of  the  negative  carbon 
with  short  arcs  when  considering  obscuration.  The  matter, 
however,  is  actually  discussed  in  the  portion  of  our  Paper 
which  you  re])rint  on  page  627  of  the  same  issue.  It  is  shown 
there  that  the  jjointing  of  the  negative  does  not  appreciably 
affect   the   figures   givjjn   for   the   obscuration.     It   niu.st   be 


December  19,  1919. 


THE    ELECTRICIAN. 


731 


remembered  that  an  arc  length  whieh  is  lews  than  about  075 
of  the  diameter  of  the  positive  carbon  is  not  obtainabh'  under 
practical  conditions. 

You  also  support  Mr.  Harrison  in  suggesting  that  the 
total  flux  of  light  to  the  mirror  is  the  most  important  factor. 
For  the  highest  intensity  beams  this  is  not  the  case,  otherwise 
there  would  be  little  advantage  in  Mr.  Harrison's  lamp  with 
its  small  carbon  and  high  crater  brilliancy.  When  the  beam 
is  made  divergent,  we  agree  that  the  total  flux  to  the  mirror 
and  not  the  crater  brilliancy,  becomes  important.  This 
matter  also  is  discussed  in  the  Paper. 

In  the  ordinary  way  one  would  have  left  these  replies  to 
the  discussion  till  the  Journal  of  the  Institution  was  published. 
Your  editorial  note,  however,  implies  that  the  authors  have 
failed  to  recognise  the  points  referred  to.  A  perusal  of  the 
Paper  will  show  that  this  is  not  the  case,  although  with  such 
elementary  considerations  as  these  we  hope  we  may  be  excused 
for  not  having  laboured  them  unduly.  The  Paper  states 
quite  definitely  how  much  of  the  problem  was  tackled  and 
indicates  clearly  the  avenues  of  experimental  work  which  had 
to  be  left  for  future  investigation. — We  are,  &c., 

The  Authors. 

[It  is  true  the  authors  stated i that  the  reduction  in  the  size 
of  the  positive  tends  to  offset  the  reduction  in  the  size  of  the 
negative  ;  but  is  the  diameter  of  the  positive  reduced  by 
burning  a  very  short  arc  '.  With  regard  to  the  second  para- 
graph, it  would  seem  that  we  are  at  cross  purposes  owing  to 
loose  phraseology  and  the  overlooking  of  practical  considera- 
tions. Every  beam  is  necessarily  divergent,  since  no  arc  is  a 
point  source.  If  a  certain  beam  divergence  is  taken,  then  the 
total  flux  in  that  beam  will  be  proportional  to  the  total  flux 
emitted  towards  the  mirror  in  such  a  direction  that  it  will  be 
reflected  back  within  the  angle  of  divergence  of  the  beam.  If 
the  beam  divergence  is  reduced  by  decreasing  the  size  of  the 
carbon,  then,  of  course,  the  intrinsic  brilliancy  of  the  carbon 
must  be  increased  if  the  average  intensity  of  the  beam  is  to 
be  raised. — Ed.  E.\ 

MERCURY  RECTIFIERS. 

TO    THE    EDITOR    OF   THE    ELECTRICIAN. 

Sir  :  Referring  to  your  account  of  the  mercury  rectifier 
as  supi^lied  by  Brown,  Boveri  &  Company,  I  think  it  only 
fair  to  the  General  Electric  Company  and  the  Westinghouse 
CJompany  of  the  United  States  to  point  out  that  six  years  ago 
they  had  a  rectifier  of  this  modern  pattern  actually  at  work. 
My  colleague,  Mr.  Dalziel,  and  myself  saw  in  the  General 
Electric  Company's  works  at  the  time  a  rectifier  of  1,000  kw. 
ca]iacity  which  was  about  to  be  placed  ou  a  New  York,  New 
Haven  k  Hartford  Railway  locomotive,  the  transformer 
taking  11,000  volts  single-phase  current  from  the  overhead 
line,  and  the  rectifier  delivering,  I  think,  about  600  volts  to 
the  direct-current  motors.  This  locomotive  ran  some  very 
successful  trials  ou  the  New  York,  New  Haven  &  Hartford 
Railway  ;  but  I  understand  the  trials  had  to  be  discontinued 
dxiring  the  war. 

The  General  Electric  Company  informed  us  at  the  time 
that  their  intention  was  to  develop  them  for  the  substitution 
of  rotary  converters  in  sub-stations. — I  am,  &c., 

Derby,  Dec.  1.5.  J.  Savers. 


Electricity  (Supply)   Bill. 

In  tlie  House  of  Lords  on  Tuesday,  on  the  motion  for  jroing  into  Com- 
mittee on  this  Bill,  the  Lord  Chancellor  made  a  statement  in  e.\- 
planation  of  amendments  whieli  stood  in  his  name.  He  said  that  when 
he  discovered  that  a  number  of  peers  who  felt  anxious  about  the  measuiv 
wa.s  considerable  he  had  to  consider  wlial  wi're  tlie  ]irospeets  of  the 
measure  in  view  of  the  possible  eritii- '       ■      ■'■   ■■    .- i  i- ■'■-•'  •■" 


1    i.p|...Mtic 


id  he  had  no 


difficulty  in  deciding  that  it  was  not  reason. ililr  that  l,he  House  should  bii 
asked,  at  this  stage  of  the  .session,  to  addn-ss  itself  to  a  task  of  this  kind. 
It  was  proposed  that  only  one  distiiii^uishable  portion  of  the  Bill  would 
b?  proceeded  with  by  their  lordsliips  in  the  present  session.  The  amend- 
ments would  cut  out  of  the  Bill,  first,  all  the  compulsory  powers  for  the 


establishment  of  district  electricity  boards  ;  secondly,  all  the  compulsory 
powers  for  the  acquisition  of  main  generating  stations  or  main  trans- 
mission lines;  thirdly,  they  cut  out  the  financial  ckuses  of  the  Bill, 
excepting  clause  19,  which  i)rovided  for  emergency  pow.>r  stations. 
The  Bill  would  not  provide  for  the  establishmmt  of  ehctricity  commis- 
sioners, who  would  exercise  the  present  powers  and  duties  of  the  Board 
of  Trade  under  the  Electrical  Lighting  Acts  and  the  orders  and  regula- 
tions niade  thereunder,  and  the  ])ower  to  conduct  experiments  provided 
in  clause  3,  and  also  the  power  to  set  up  an  advisor}-  committee  under 
clause  4.  All  the  compulsory  powers  of  the  Bill  were  to  disappear  for 
the  moment.  The  commissioners  would  be  set  up  ;  they  would  have  no 
comi)ulsory  powers,  but  would  have  an  o])portunity,  when  the  subject 
was  reintroduced,  of  examining  and  cxjiloring  the  whole  situation.  It 
was  at  present  the  view  of  the  Government  that  the  proposals  in  the  part 
of  the  Bill  which  had  now  been  jettisoned  were  proposals  which  were 
greatly  needed  by  the  condition  of  the  country.  The  present  intention 
of  the  Government  was  to  reintroduce  early  in  the  next  session,  in  the  form 
of  a  new  Bill,  those  part  of  the  measure  which  would  now  be  jettisoned. 
The  Treasury  still  consented  to  accept  full  responsibility  for  financing  the 
proposal. 

The  House  agreed  to  the  amendments,  and  when  the  Bill  comes  up  on 
the  Report  stage  the  amendments  of  other  noble  lords  will  be  considered. 


Manchester  Extensions. 


The  new  25,000kw.  turbo-alternator  at  Stuart-street  station,  Man- 
chester, was  started  up  on  Monday.  What  is  claimed  to  be  the  largest 
boiler  in  Great  Britain,  a  Babcoek  &  Wilcox  water-tube  boiler,  which 
evaporates  rather  more  than  100,000  pounds  of  water  an  hour,  has  also 
been  recently  installed  in  the  station.  In  order  to  celebrate  the  installa- 
tion a  dinner  was  given  in  the  evening  when  the  chairman  of  the  Elec- 
tricity Committee,  Aid.  D.\c>all,  stated  that  the  department  had  had  a 
strenuous  time  in  the  last  five  years,  but  had  never  "  let  domi  "'  the 
munition  manufacturers  in  the  area.  The  declaration  of  the  Armistice 
took  away  25  per  cent,  of  the  demand  for  electricity,  and  the  loss  of 
income,  with  little  corresponding  saving  of  expense,  accountfd  for  the 
deficiency  of  many  thousand  jjounds  on  the  years  work.  He  believed 
their  area  had  gone  further  ahead  than  any  other  in  the  development 
of  electrical  intercommunication,  and  it  had  already  six  stations  con- 
nected up.  He  hoped  that  the  principle  would  be  extended  to  much 
wider  areas.  During  the  past  ten  years  the  plant  had  been  increased 
by  120  per  cent.,  and  the  maximum  demand  had  increased  in  the  same 
ratio.  The  average  cost  of  production  per  unit  gradually  fell  until  1914, 
since  when  it  had  risen  on  account  of  the  war,  and  was  still  rising.  To- 
day the  cost  of  production  was  the  same  as  in  1909.  The  consumption 
of  electricity  had  increased  alarmingly  in  the  last  two  months,  and  on 
the  9th  inst.  the  output  for  the  first  time  exceeded  a  milUon  units.  The 
maximum  demand  on  that  day  at  Stuart-street  was  tiO.400  kw..  and  he 
thought  that  a  justification  of  the  Committee's  poUey  of  pushing  for- 
ward the  construction  of  the  new  station  at  Biirton.  There  were  now 
2,000  people  awaiting  connection,  and  the  Committee  could  not  get  the 
meters  and  the  labour  to  connect  them  as  quickly  as  they  wished.  By 
the  end  of  the  present  financial  year  he  believed  they  would  be  able  to 
meet  the  whole  of  their  exp.^ndituiv  and  a  part  of  last  year's  deficiencj. 


An  Electrically-driven  Bath  Chair. 


-Among  the  latest  things  to  undergo  electrification  is  the  invalid  chair, 
or  rather  it  would  be  moR>  correct  to  say  that  the  human  element  in  the 
bath  chair  combination  has  been  got  rid  of  by  the  substitution  of  an 
electric  battery  and  motor  for  the  often  inefficient  and  weary  bath  chair 
man.  This  process  of  transformation  has  been  etfectcd  by  Messrs. 
Carters,  Ltd..  the  well-known  firm  of  invalid  chair  manufactuners,  who 
have  just  placed  on  the  market  an  electrically-driven  bath  chair.  As 
far  as  the  chair  part  of  the  combination  is  concerned  wo  need  say  little, 
as  it  is  turned  out  in  the  way  for  which  Messrs.  Carters  are  already 
famous.  The  electrical  portion  consists  of  a  24-cell  battery,  which  is 
placed  under  the  seat  and  a  small  electric  motor  which  is  fixed  underneath 
a  bonnet-shaped  housing  over  the  front  wheels,  which  it  drives  through 
means  of  bevel  gearing.  In  addition  thciv  is  the  usual  control  gear. 
The  ordinary  hand  steering  ai)|)aratus  usual  to  the  bath  chair  is  em- 
ployed. A  charging  ]>hig  is  lit  ted.  Contnd  is  etfected  by  means  of  a  con- 
troller giving  four  forward  s]neds,and  one  ivverse  controller  which  is  placed 
on  the  right-hand  side  of  tlu'  chair  within  easy  rvach  of  the  invalid's 
ha  ml.  The  ma  ximum  speed  obtainable  in  a  forward  direction  is  five  miles 
an  hour.  It  is  obviously  necessary  that  the  braking  arrangements 
should  b.'  adequate,  and  the  ivturn  of  the  controller  handle  to  the  neutral 
jjosition  causes  a  solenoid  brake  to  come  into  action,  while  in  addition 
the  chair  can  be  checked  down  sIoik»s  or  in  enu-rgency  by  means  of  a 
hand  brake,  which  is  operated  from  the  left-hand  side  of  the  vehicle. 
Tlie  only  thing  which  seems  to  b,-  omittedto  give  absolute  safety  to  the 
combination  is  a  dead  mans  notch  in  case  the  invalid  should  suddenly 
faint  owing  to  progress  througli  the  air  b:>ing  too  rapid. 
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SPECIPICATIONS  PUBLISHED. 

The  toUowing  abstraci  from  some  of  the  specificalior.s  recently  published  have  been 
specially  compiled  by  Messrs.  Mewburn,  Ellis  &  Co..  Chartered  Patent  Agents, 
70  and  Tl,  Chancery-lane,  London,  W.C. 

Whenever  the  date  applied  for  differs  from  the  date  on  which  the  application  was  lodged 
01  the  Patent  Office  the  former  is  given  in  brackets  altv  the  title. 

1915  Specifications. 
7,750  Duddell,  Glazebrook  &  Smith.    Apparatus  for  determining  the  direction  of 
wireless  telegraphy  and  like  signals.    (25, 5  15.)    (Complete  accepted  23/5/16. 
Patent  sealed.  1,6/16.) 
Consists  of  a  vertical  rotatable  coil  or  equivalentclosed  circuit  device  constituting 
the  receiving  aerial,  a  transformer  with  a  divided  primary,  the  parts  of  which  are 
connected  to  the  receiving  aerial  and  are  connected  Ogether  through  a  condenser. 
and  ^  suitable  detector  connected  to  the  secondary  of  the  transformer,  the  secondary 
being  connected  or  not  to  a  condenser. 

1918  Specifications. 
133,725  Western   Electric  Co.    Automatic  or  semi-automatic  telephone  exchange 

systems.    (5/7/18.) 
133,727  Ferranti.     Electric  transformers.    (27/8/18.) 
133,748  Thompson  &  Wood.     Means  for  utilising  the  waste  heat  in  electrical  machinery 

and  apparatus.    (12/10/18.    Addition  to  18,763/17.) 
133,751  West  &Co.,  Breeze  &BOSSOM.    Alternating-current  motor  starters.  (14/10/18.) 
133,766  Heath.    Sparking  plugs  for  ignition  purposes.    (15/10/18.) 
133.768  Damey.     Electric  switch.    (15/10/18.) 
133,783  iGRANic  Electric  Co.    (Cutler-Hammer  Mfg.  Co.)     Electrical  discharge  devices. 

(17,10/18.) 
133,792  TuroR  Accumulator  Co.    (Soc.    de   I'Accumulateur  Tudor.)    Stoppers  for 

■  closing  the  containers  of  electric  accumulators.    (18/10/18.) 
133.799  [Riling  &  Taylor.    Means  for  gripping  the  flexible  conductors  or  cords  of 

electric  lamp  holders.     (26/10/18.) 
133.803  Tyler  &  Naylor.    Non-spillable  electric  battery  cells.    (31/10/18.) 
133,806  Stamp.     Electrical  controller  for  the  operating  of  electrical  motors  of  the  series 

type.    (4/11/18.) 
133.817  loRANic  Electric  Zo.     (Cutler-Hammer  Mfg.  Co.)     Electromagnetic  lock-out 

switches.     (14,11.18.) 
133,845  MiDOLEY  &  Vandervell   &  Co.     Electric  starters   for  internal  combustion 

engines.     (21/12/18) 
133.995  Crichton.     Apparatus  for  electric  welding.     (11/10  18.) 
133,997  John  &  Berry.    Portable  electric  accumulators.    (12/10/18.) 
134,016  Price.     Electric  accumulator  boxes.    (22/10/18,) 

134,018  Butcher.  Deane  &  Kent  Limited.    Means  for  electrically  signalling  the  move- 
ments of  recording  instruments.     (22/10/18.) 
1X019  Oldham  &  Oldham.     Galvanic  batteries.    (22/10/18.) 
134.045  B.T.-H.  Co.     (G.E.  Co.l    Systems  of  frequency  transformation.     (29/10/18.) 

Relates  to  means  for  producing  high-frequency  alternating  currents  comprising  a 
source  of  alternating  current  of  a  fundamental  frequency  having  an  electric  circuit 
•connected  to  it.  comprising  an  air  core  inductance  and  an  iron  core  inductance,  series 
capacity  in  said  circuit  for  neutralising  the  inductance  of  the  source  and  of  the  air 
■core  inductance  and  shunt  capacity  in  said  circuit  for  neutralising  the  iron  core 
inductance. 
134.064  Miller,  Brooke  &  British  Westinghouse  Electric  &  Mfg.  Co.    Electric 
motor  control  systems.    (13/11/18.) 
A  system  in  which  the  various  contactor  swithes  for  rendering  inoperative  cor- 
responding portions  of  a  resistance  in  series  with  the  motor  are  governed  by  relays 
which  have  their  actuating  windings  connected  in  series  with  the  motor,  and  so 
arranged  as  to  open  the  circuits  of  the  various  contactors  actuating  or  controlling 
coils  as  soon  as  the  current  is  switched  on  to  the  motor,  the  closing  of  a  contactor 
svntch  reducing  the  number  of  turns  in  the  winding  of  the  relay  governing  the  circuit 
of  the  coil  of  the  contactor  which  is  next  to  operate,  so  that  during  the  subsequent 
gradual  reduction  of  the  current  in  the  motor  circuit  said  relay  will  operate  to  close 
its  contacts  before  the  current  has  fallen  sufficiently  to  permit  the  contacts  of  the 
remaining  relays  to  close. 
134,076  Prentice.    Mounting  of  electrical  apparatus  in  frames  or  cases.    (21/11/18.) 
134.098  Ihbery.     Hardening  and  tempering  of  metal  wire  by  electricity.     (7/12/18.) 

1919  Specifications. 
133,222  B.T.-H.  Co.  &  Haich.    Dynamo-electric  machines.    (12/12/18.) 
133,240  [Duller  Accumulator  Co.  &  Welch,     Electric  lamps  for  vehicles.  (28/1/19.) 
133,281   Jensen  &TILNEY.     Electric  terminals  or  end-pieces.    (27/6/19.) 
133.580  Bray  &  Bray.  Markham  &  Reiss.     Starters  and  controllers  for  electric  motors. 

(31/1/19) 
133.590  Fuller  Accumulator  Co.  &  Welch.     Detachable  fixings  for  electric  lamps  or 

other  articles.     1 19,2;  19.) 
133.592  Braun.     Rotary  electric  switch.    (24/'2/19.l 
133.600  Tweedie.    Portable  electric  lamps.    (10/3/19.) 

133.625  (iABLE  Accessories  Co.  &  Reeves.     Electric  lamp  lanterns.     (2/5/19.) 
128,546  British  Westinghouse  Electric  &  Mfg.  Co.     Protective  arrangements  for 

d/namo-electric  machines.    (17,/6/18.)     (Addition  to  120,911.) 
133,639  Siemens  Bros.  Dynamo  Works,  Howard  &  Morphew.     Electrical  transfor- 
mers.   (27,5/19.) 
133,643  Tower.     E'.ectrica!  system  for  generating  intermittent  high-tension  current 
impulse:  f-jr  icniiion  purposes  with  or  without  low-tension  current  for  battery 
charging.  Iigh'ine  and  the  like.    (10/9/18.)    (Divided  Application  on  14,715/18). 
133.648  Owen.     Brush-holders  for  dynamo-electric  machines.    (16/6/19.) 
133,880  Smith  i  TouLMiN.     Electric  mercury  switches.    (13/2/19.1 

Comprises  a  closed  cylinder  of  insulating  material,  terminals  inside  the  cylinder, 
and  a  plunger  of  insulating  material  having  a  cut-away  portion  or  passage  extending 
from  end  tc  eni  the  r-maining  space  in  the  cylinder  being  filled  with  mercury,  and 
theplur.  ^ke  and  break  contact  by  displacing  the  mercury  from  one 

end  of  •  iher. 

133.882  Sc  for  use  in  electroplating.     (19/2/19.) 

133.883  Ge  .  carrying  out  chemical  processes  by  electrolysis.  (20/2/19.) 
ReU"'                           ■'jn  of  a  travelling  intermediate  electrode  moving  between 

adiacer  ■  i  avoiding  a  porous  diaphragm,  said  intermediate  electrod 

qeing  r-  '  than  mercury,  which  metal  transports  the  anions  from  one 

cell  to  ■  'ning  intermediately  with  these  anions  a  compound  which 

is  subs'  n  water. 

133,885  St:  &  Electric  Co.  &  Bell.    Telephone  indicators  or  annun- 


4TURNER.     Electric  helm  indicators.    (26/2/19.) 
».3H.    (Taylor.)    Radio-telegraphic  transmission   systems. 


133,888  SiE  • 
133,901  Jacks  :.    '/ 

(4/4/19.) 

133,924  Oles.     Electrical  regulating  switches.    (24/6/19.) 

133.933  Ferpa.i      E-'-ic  transformers.  (27/8/18.    Divided  application  on  13922/18. 
134.139  C-:  Construction  of  dynamos  and  magnetos.    (6/2/19.) 

134,178  Lr  ^'A  Svenska  Elektriska  AKTip.Drii.AOET.    Safety  relays 

a;  r.g  and  regulating  appar.-itu5  for  ekctric  motors.    (28/5/19.1 

135057  Ph;  for  grinding  commutators  for  electric  motors  and  the  like. 

(31  I   I'/.i 
135.060  Baguttl      Electrically-operated  bells  or  similar  signalling  apparatus.    (3/2/19.) 
123  096  Mollerhoi.     Iron  cores  for  elec'ric  transformers,  inductances  and  the  like) 
135.066  Grulls&Heafe       E:t-tr:c  irc  lamps.    (10/2'19.) 
135.073  Crabb.    Dvt  r/rators.    (14/219.) 

1  8,538  WEGMAHt;  -;c  lamps.    (18/6/18.) 

135.109  SvENSSOH.  -  mechanism  with  electrical  interruption  in  con- 

■i        nectionwi-.-  j.-.t  slicersor  the  like.    (2/4/19.) 


Adapter  Pins  for  Electrical  Work. 

Last  week  .Mr.  .Justice  Koclie  heard  an  action  biciii<;lit  by  Messrs. 
Umgbottoin  &  Farrar.  Ltd.,  against  the  H.  Ji.  Company  (of  London  and 
Birmingham),  Ltd..  for  the  recovery  of  the  bahince  of  the  price  of  certain 
brass  adapter  pin.s  sold  and  delivered.  J'-or  the  defence  it  was  ]ilea<led 
that  defendants  were  entitled  to  l*J  per  cent,  discount  ;  that  defendants 
were  entitled  to  reject  the  goods  because  they  were  otit  of  time,  and  ako 
because  the  goods  were  not  up  to  sample.  Plaintiffs  urged  that  defen- 
dants were  not  entitled  to  any  discount.  With  regard  to  being  out  of 
time,  it  was  said  that  the  time  had  been  extended  by  the  conduct  of 
the  i)arties.  Defendants  accepted  the  goods,  and  only  tried  to  reject 
at  a  very  late  stage.  With  regard  to  the  goods  being  incomplete,  plaiii- 
tifls  had  difticulty  in  obtaining  some  httle  screw.s. 

After  hearing  counsel,  his  Lordship  gave  judgment  for  jilaintiffs  for 
£353  9s.,  with  costs. 


Postmaster-General  v.  Blackpool  and  Fleetwood  Tramroad  Co. 

A  Divisional  Court  (  Lords  Justices  Warrington  and  Scrutton)  heard  an 
appeal  of  plaintiff  fmni  a  judgment  of  his  honour  Judge  Sturges  in  favour 
of  respondents  at  Blaek])ii(>l  County  Court. 

Counsel  for  appellant  (Mr.  Ross  Browk)  said  the  appeal  was  from 
a  decision  in  which  the  learned  judge  had  held  that  the  Postmaster- 
General  was  not  entitled  to  recover  expenses  to  which  lie  had  been  put 
in  repairing  damaged  telephone  cable  at  Blackpool,  caused  by  the  work- 
ing of  the  company's  tramway  undertaking.  Tlie  tramway  ran  from 
Blackpool  to  Fleetwood,  and  running  almost  parallel  with  that  hne  was 
the  telephone  cable  of  the  Postmaster-General.  At  Bispham  Point  the 
two  were  within  7  ft.  of  each  other,  and  the  electric  current  escaped  from 
the  tramway  line  under  the  cable  of  the  Postmaster-General,  with  the 
result  that  electrolysis  was  set  up,  which  eventually  caused  a  corroding 
of  the  lead  sheathing  of  the  telephone  cable.  It  was  a  gradual  process, 
and  in  the  course  of  time  there  was  a  breakdown  of  the  telephone  cable, 
which  appellant  said  was  "an  injurious  affection  of  the  Postmaster- 
General's  telephone  "  within  the  meaning  of  the  Blackpool  and  Fleet- 
wood Tramroad  Act;  189(3,  and  for  the  expenses  to  which  apj)ellant  was 
put  in  repairing  it  he  claimed  £16  18s.  He  contended  there  was  an 
absolute  obhgation  on  the  part  of  respondents  under  the  Act  to  pay  for 
such  repairs. 

Mr.  RiGBY  Swift,  K.C,  for  respondents,  said  the  parties  agreed  that 
the  County  Court  judge  should  act  as  arbitrator  in  the  matter.  The 
learned  judge  said  that  he  had  no  jurisdiction  to  deal  with  the  matter ; 
but  the  parties  agreed  to  waive  any  question  of  jurisdiction.  In  those 
circumstances,  when  the  learned  judge  had  given  a  decision  the  other 
side  could  not  go  back  on  that.  It  was  not  suggested  the  respondents 
had  been  guilty  of  any  negUgence,  and  if  there  had  been  a  stiggestion 
that  they  had  in  some  way  or  other  constructed  or  worked  their  under- 
taking in  a  manner  they  should  not  have  done,  the  County  Court  judge 
had  found  that  had  not  been  proved. 

Lord  Justice  Wakringtcs,  in  giving  judgment,  said  the  tramway  was 
constructed  in  1898,  and  in  1914  the  Postmaster-Cieneral  caused  to  be 
laid  along  the  same  road  a  tele])hone  cable.  In  1916  there  was  a  large 
leakage  of  electricity  from  the  tramhne,  and,  as  the  result  of  the  electrical 
action,  the  Postmaster-Genera  Ts  cable  was  injuriously  affected.  It 
was  necessary  to  effect  certain  alterations  with  the  view  of  making  good 
what  had  jircviously  hapjiened,  and  with  the  view  of  preventing  it  for 
the  future.  The  case  turned  u])on  the  projier  construction  of  sec.  65 
of  the  (irivatc  ."^et.  and  in  particular  of  ,suli-sec.  2.  It  was  admitted  that 
the  tc'l('|iliriiir  I  :i  IjIc  came  within  tlic  r\|inssinTi  "  telegraphic  line."  The 
sub-s(  ri  1,11  I  |i|i.  I  r,'d  to  him  togivr  l.i  I  In-  ri.stiiiaster-Cicnerala  statutory 
right  Ici  r,r,,\  (  i  I  lie  expenses.  Thiivfnir  In-  tliought  the  judgment  of  the 
learned  judge  was  wrong,  and  that  the  Postmaster-General  was  entitled 
to  judgment  for  £16  18s,  and  costs. 

Lord  Justice  .Serutton  agreed,  and  the  jiidL'ment  of  the  County  Court 
judge  was,  therefore,  reversed. 


Duty  on  Deferred  Interest  Warrants. 

The  Court  of  Appeal  (the  Master  <if  the  Rolls,  and  Atkiii  and  Younger, 
L.JJ.)  has  (li^mi^si-d  the  np])eal  by  the  Attorney-General,  on  behalf  of 
the  Crown,  finiii  a  jiidgnifiitof  Mr.  Justice  Rowlatt,  refusing  a  declaration 
that  the  issue  by  the  South  Wale.-l  Electrical  Power  Distribution  Com- 
pany of  half-yearly  deferred  warrants  to  holders  of  its  5  per  cent,  deben- 
ture stock  was  li.ible  to  duty  under  sec.  8  of  the  Finance  Act,  1899.  The 
company,  instt-ad  of  paying  the  interest  on  the  debenture  stock  in  ca.sh, 
has  for  about  10  yeai-s  issued  deferred  warrants  for  the  amount  (less  tax), 
the  warrants  themselves  carrying  5  per  cent,  interest.  The  question  was 
whether  these  deferred  warrants  were  issues  of  loan  cajiital  within  tli<-' 
meaning  of  the  section,  which  said  that  "loan  capital  means  debrnturc 
stock,  &c.,  cr  funded  debt  by  whatever  nanu:  known,  or  any  cajiital 
raised  by  any  company  in  the  United  Kingdom  which  Ls  borrowable  or 
has  the  character  of  borrowed  money."  Each  warrant  bore  a  pennj* 
stamp,  and  no  stain])  duty  except  that  had  been  paid  upon  them.  The 
amount  in  dispute  was  about  £9.j,(MW,  as  being  the  sum  on  which  the  ad 
valorem  duty  would  have  to  be  calculated. 

Mr.  Justice'  Rowlatt  found  for  the  company,  and  held  that  tlie  com- 
pany had  merely  given  an  acknowledgment  of  unpaid  interest. 
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Commercial   Topics. 

Committee  on  Merchandise  Marks. 

Tlu'  Merchandist'  Marks  (_'onimittee,  who  are  con.sidering  the  questions 
of  indications  of  origin  on  goods  and  of  national  trade  marks,  met  at  the 
Board  of  Trade  offices  on  Thursday  and  Friday  under  the  chairmanshij) 
of  Mr.  Harry  Greer,  M.P.  Evidence  was  given  regarding  the  jircscnt 
position  of  the  matters  into  which  the  Committee  are  inquiring,  in  so  far 
as  those  matters  affect  the  Board  of  Trade  and  the  Customs,  by  Mr.  H. 
Fountain,  C.B.,  C.M.G.,  an  assistant  secretary  of  the  Board  of  Trade, 
Mr.  Temple  Franks,  C.B.,  Comi)troller-Gencral  of  Patents,  Designs  and 
Trade  Marks  and  Comptroller  of  the  Industrial  Property  Department  of 
the  Board  of  Trade,  and  by  Mr.  Mr.  J.  L.  Mackie,  an  assistant  secretary 
of  the  Board  of  Customs  and  Excise. 


Foreign  Trade  Commissioners 

In  pursuance  of  the  pohcy  of  placing  trade  commissioners  in  foreign 
countries,  several  appointments  have  been  made  by  the  Ox'erseas  Com- 
mittee of  the  Federation  of  British  Industries  and  among  the  recent 
ap])ointments  are  the  following  : — Mr.  Ed.  H.  Capp,  secretary  of  the 
British  Chamber  of  Commerce  for  Italy,  who  will  open  an  office  for  the 
Fo(l<-ration  of  British  Indu,stries  at  Milan  at  an  early  date  ;  Mr.  G.  L. 
Barky,  e/o  Messrs.  Rugeroni  &  Rugeroni.  Ltd.,  Rua  I"  de  Dezerabro 
S'2/84.  Lisbon;  Mr.  F.  Dorrien  Thoroton,  Federation  of  British  Indus- 
tries, 6,  Rue  de  la  Liberte  (Co.x  &  Company),  Algiers  ;  Captain  Lafontaine, 
who  will  al  ;o  open  an  office  for  tlie  Federation  in  Constantinople  at  an  early 
date.  The  Algiers  and  Portuguese  offices  will  act  under  the  suiJcrvision 
of  the  Federation's  Trade  Commissioner  in  Madrid  {Colonel  Thoroton) 
and  the  Constantinople  office  will  act  under  the  supervision  of  the 
Federation's  Trade  Commissioner  in  Alliens  (Major  Kennard). 


Tile  Indian  Trade  Outlook. 

In  an  interesting  re))ort  by  H.M.  Senior  Trade  C'ommissioner  (Mr. 
T.  M.  Ainscough,  O.B.E.)  pointsout  that  before  the  warlndia  was,  and 
still  Ls,  the  most  impi  rtant  market  in  the  world  for  British  manufactured 
goods.  From  the  abstract  of  the  report  in  the  "  Board  of  Trade  Journal" 
we  learn  that  during  the  warmany  changes  occurred  and  certain  formid- 
able comjjetitors  have  established  themselves  in  the  market.  In  1913 
the  imports  of  British  metals  and  machinery  were  valued  at  £25,000,000, 
and  of  railway  and  mill  stores,  &c.,  at  £10,000,000.  The  most  important 
factor  has  been  the  elimination  of  the  goods  of  the  Central  Powers,  and 
their  rejjlacement  by  imports  from  Japan  and  the  United  States.  In 
addition,  both  Japan  and  America  have  enormously  increased  their 
shipments  to  India  and  are  .successfully  competing  in  articles  which 
formerly  were  obtained  almost  exclusively  from  the  United  Kingdom. 
During  the  war  the  place  of  the  Central  Powers  has  been  taken  by  the 
United  States  so  far  as  iron  ond  steel,  machinery,  hardware  and  instru- 
ments are  concerned,  and  by  Japan  in  such  articles  as  electrical  acces- 
sories, copper,  glassware,  textiles,  &c.  The  bazaar  trade  in  cheap 
showy  goods  has  been  entii'cly  captured  by  Japan,  and  it  is  difficult 
to  see  how  any  European  nation  will  ever  be  able  to  compete  with 
Japanese  low-priced  labour  in  those  articles  where  quality  is  not  con- 
sidered and  where  price  is  the  sole  desideratum. 

Mr.  Ainscough  refers  to  the  gradualchange  of  attitude  in  recent  years 
on  the  part  of  the  old-established  conservative  and  yet  powerful  British 
merchant  houses  in  Calcutta  and  Bombay,  through  whose  hands  in  the 
jiast  both  the  export  and  the  import  trade  of  the  country  was  transacted. 
The  large  engineering  agency  firms  are  now  so  interested  in  managing 
local  engineering  works  that  thej'  cannot  be  expected  to  pay  the  same 
attention  to  the  intevests  of  those  United  Kingdom  engineers  whom  they 
represent,  and  in  certain  cases  their  manufacturing  and  their  distributing 
interests  clash.  The  time  has  come  when  the  export  merchant  in 
London,  who,  in  the  past,  has  specialised  on  the  Indian  market,  and 
who  holds  the  selling  agency  for  several  United  Kingdom  makers,  should 
ixtend  his  activities  one  step  further  in  order  to  fill  the  gap.  He  should 
open  his  own  offices  at  the  principal  ports,  and  set  up  an  active  seUing 
organisation  throughout  the  countrj'.  The  old-fashioned  methods 
still  in  vogue  of  treating  import  agencies  in  many  of  the  largest  merchants' 
offices  in  Calcutta  and  Bombay  will  not  survive  the  competition  of  these 
strenuous  times.  The  more  recently  established  firms  arc  taking  a 
much  more  active  interest  in  the  import  trade,  and  are  realising  that 
business  must  be  sought.  It  is  strongl.v  recommended  that  when  a 
United  Kingdom  manufacturer  apjioints  a  merchant  firm  as  his  agents 
in  India,  he  should  at  the  same  time  send  out  a  trained  i-epresentative. 
well  acquainted  with  every  particular  of  the  goods  he  makes,  in  order 
to  represent  his  interests.  The  changes  brought  about  by  the  war  have 
confirmed  the  fact  that  the  only  really  satisfactory  method  of  i-epresenta- 
tion  for  manufacturers  of  engineering  plant,  machinery  and  articles 
which  find  a  constant  and  large  sale  in  this  market  is  to  establish  their 
own  brancli  and  selling  organisation  in  India. 

The  industrial  develo])ment  of  India  is  proceeding  on  the  most  modern 
and  scientific  lines.  Firms  of  managing  agents  to-day  aiv  not  satisfied 
with  anything  less  than  the  latest  and  most  approved  plant  which  is 
being  used  in  any  part  of  the  world  for  any  given  process.  They  also 
require  that  assistance  and  technical  advice  which  only  trained  engineers 
and  specialists  can  give.  In  conclusion,  Mr.  Ainscough  is  of  opinion 
that  the  day  when  large  engineering  makei's  could  rely  U])on  securing 
Indian  orders  without  moving  out  of  London  is  past. 


Electricity  Supply. 


Bexhill  Council  has  applied  for  sanction  to  a  loan  of  £4.0tXt  for  a 
new  feeder  cable. 

Bath  Corporation  has  authorised  an  exjx-nd itu re  of  £lo,000  on 
extensions  of  mains. 

SiTNDERL.\ND  Corpor.iti^n  has  sanctioned  the  introduction  of  the  pre 
war  standard  of  lighting  the  streets. 

Ma>sfibld  Corporation  has  been  authorised  to  borrow  £21,000  for 
extensions  of  the  electric  generating  plant. 

The  Isle  of  Wight  Electric  Lighting  &  Power  Company  has  applied 
for  authority  to  erect  overhead  cables  and  poles  in  the  Carisbrook  and 
Northwood  districts. 

The  Board  of  Trade  has  extended  by  three  months  from  Jan.  31. 
1920,  the  times  specified  in  the  York  Electric  LioHTrsG  (Extension) 
Order,  191-t,  for  laying  mains,  &c. 

As  the  Darwen  electricity  station  Ls  incapable  of  meeting  the 
increased  demands  for  current  the  Lancashire  Electric  Power  Company 
has  been  asked  to  supply  electricity  in  bulk. 

The  South  Metropolitan  Ebctric  Tramways  &  Lighting  Company  has 
informed  the  Beddix<;tos  and  Wallikgton  Urban  Council  of  its  inten- 
tion to  lay  mains  through  the  district  to  a  factory. 

An  im])ortant  extension  of  the  Limehouse  generating  station  has  been 
decided  upon  by  the  Stepney  ( London)  Borough  Council.  The  estimated 
cost  is  £116,500,  but  the  whole  scheme  will  cost  £.i34,000. 

AuDLEY  Urban  Council  is  consi,l;Ting  the  question  of  obtaining  power  ■ 
to  light  the  Talke  district  by  electricity  or  gas,  and  inquiries  are  b^ing 
made  of  other  similar  authorities  as  to  the  cost  of  a  scheme. 

Whitby  Urban  Council  has  applied  for  authority  to  borrow  £21,000 
for  extensions  of  the  electricity  works.  There  has  been  an  increasing 
demand  for  power  since  the  reopening  of  the  Whitehall  shipyard. 

Witney  Urban  Comieil  has  decided  to  call  in  a  con.sulting  engineer 
to  report  upon  a  proposal  to  install  a  7o0-ampere  hour  battery  at  an 
estimated  cost  of  £2,000.  Extensions  of  mains  are  to  b.--  carried  out 
at  a  cost  of  £350. 

A  syndicate  formed  by  Mr.  F.  M.  Gascoigne  has  acquired  the  Hexham 
and  District  Electric  supply  Company's  undertaking;  additional  generat- 
ing plant  is  to  be  erected,  and  Messrs.  Christy  Bros.  &  Co.  are  acting  as 
consulting  engineers. 

Blackpool  Electricity  Committee  recommend  an  ex)K'nditure  of 
£30,000  on  new  feeder  mains,  distributors  and  .services,  and  application 
for  borrowing  jiowers  is  to  be  made.  A  tenderof  the  British  Insulated  & 
Helsby  Cables,  Ltd.,  for  the  supply  of  4,000  yds.  of  cable  has  beenaccepted. 
H.4CKNEY  (London)  electricity  department  is  laying  a  main  from  its 
Dalston  sub-station  to  connect  up  with  the  electric  supply  system  of 
Shoreditch  Council.  There  were  already  links  between  the  Willesden 
system  and  Hackney,  and  thence  with  Shoreditch  bj'  way  of  Poplar  and 
Stejmey. 

The  Boaitl  of  Trade  has  extended  for  three  mouths  from  Jan.  8,  1920, 
the  periods  limited  by  the  Yeovil  Electric  Lighting  Obdkk.  1914, 
for  laying  mains,  &c.  The  Board  has  also  extended  for  three  months 
the  period  limited  by  the  Deal  &  W.almer  Gas  &  Electricity  Act, 
1914,  for  laying  mains. 

The  accounts  of  the  West  Hartlepool  electricity  dejartment  for  the 
year  ended  March  31,  1919,  show  revenue  £31,798  (comjiared  with 
£26,997  in  the  previous  year)  and  working  exiK-nses  were  £19,684  (£16.146) 
leaving  gross  profit  £12,114  (£10.851).  Capital  charges  amomited  to 
£12,128  (£11,450)  and  the  net  surplus  was  £356  (£110). 

Ulverston  Urban  Council  is  desirous  ,of  introducing  electricity 
supply,  and  the  ratepayer  are  to  be  canvassed  in  oriler  to  ascertain 
the  number  of  probable  consumers.  Mr.  R.  Dilwoitli  has  also  been 
instructed  to  meet  the  directors  of  Xorth  l^insdale  Iron  Company  with 
a  view  of  ascertaining  the  possibilities  of  utilising  the  wast*  gases  at  the 
ironworks  for  generating  electricity. 

Owing  to  the  difficulty  of  coping  with  the  demands  for  electrical  energy 
Belfast  Electricity  Committ<>e  has  been  obliged  to  request  all  users  of 
electricity  to  reduce  their  demand  as  much  as  possible  between  4  and 
5.30  p.m!  until  the  31st  inst.  Wherever  jiossible  electric  motors  should 
not  be  used  during  these  hours,  and  one  lamp  in  everj'  live  onlinarliy 
lighted  switched  off  or  removed. 

Owing  to  })rotests  against  the  present  poor  lighting.  Arbroath  Town 
Council  has  asked  the  local  electric  light  comjiany  to  state  its  terms  for 
the  supply  of  electricity.  It  has  been  agreed  to  resume  the  electric 
lighting  of  the  streets  .ind  the  20  existing  standanis  will  be  purchased 
by  the  Council.  Arrangements  will  at  once  be  made  for  re-inst^lIing  the 
eWctrie  light  in  the  main  streets. 

At  the  meeting  of  the  LoNnoN  CorxTY  Council  on  Tuesday,  the 
Finance  Committee  recommended  that  a  loan  of  £56.223  Ik>  granted 
to  Hacknev  B»i\)ugh  Council,  and  of  £49.'I25  to  Hammensmith  Borough 
Council,  for  extensions  of  their  electricity  undertakings.  In  view, 
however,  of  the  radical  alterations  made  in  the  Electricity  (Supply)  Bill 
in  the  House  of  Lords,  it  was  decided,  on  the  suggestion  of  Mr.  Gordon,  to 
postpone  consideration  of  the  loans  until  the  next  meeting  of  the  Council, 
so  that  in  the  meanwhile  the  Finance  Committee  and  the  Si)ecial  Com- 
niittre  on  Electricity  should  reconsider  their  position. 

The  Sheffield  Electric  Supply  (^ommittee  estimatetl  that  the  income 
of  the  department  for  the  year  ending  Mareh  25, 1920,  would  be  £681,416, 
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but  the  present  estimate  puts  the  figure  at  £641,000  ;  and  the  estimated 
income  for  the  year  endin};  March  25,  1921,  at  £737,2r)0.  The  original 
estimate  of  expendituiv  for  the  current  year  was  £2-10,38(i,  but  the 
present  estimate  is  £211.otH). 

Owing  to  the  shortage  of  coal  and  the  fear  of  a  breakdowii  at  the  Cor- 
poration electricity  works,  the  Hnx  Fuel  Overseers  have  proliibited  all 
outside  and  inside  "display"  electric  lighting  at  shops  between  three 
and  five  in  the  afternoon,  Saturtlays  excepted.  The  order  a])i)lies  to  all 
places  of  pubhc  entertainment.  All  other  consumers,  including  indus- 
trial users,  are  warned  to  reduce  their  consumption  by  one-third. 
.  The  GLorcESTER  Electricity  and  Light  Railways  Committee  has 
reported  that  extensions  of  plant  are  necessary,  and  the  city  electrical 
engineer  (Mr.  F.  H.  Corson)  has  prejrared  alternative  schemes — one 
as  to  extensions  necessary  to  meet  the  expected  demands  of  the  next 
year  or  two,  and  the  other  to  enable  the  undertaking  to  participate 
in  the  Government  electric  scheme  to  the  extent  provisionally  approved 
by  the  chief  Electrical  Commissioner  designate. 

Tlie  first  meeting  of  the  District  Industrial  Corxcn.  for  electricity 
supplv  industry  for  the  counties  of  Shropshire,  Stafford,  Warwick  and 
Worcester  was  held  at  the  Council  House,  Birmingham,  on  Thursday 
last.  Mr.  R.  A.  Chattock,  city  electrical  engineer,  Birmingham,  was 
elected  chairman  and  Mr.  E.  J.  Jennings,  secretary  of  the  Binningham 
Electric  Supply  Department,  sccretarj'  and  treasurer  to  the  Council.  A 
draft  constitution  was  a])i)roved  and  other  business  dealt  with. 

At  a  meeting  of  representatives  at  Cardiff  on  Friday  last  it  was  decided 
to  form  a  .Joint  Industrial  Council  for  the  electricity  supjily  industry'  in 
South  Wales  and  Jlonmoutlishire.  It  was  also  decided  to  form  a 
Drafting  Committee,  and  the  following  were  appointed  :  Employers' 
side  (local  authorities)  :  Col.  Sinclair,  Swansea  :  Sir  John  Courtis, 
Cardiff ;  Aid.  Jolm  Moxon,  Newport ;  Mr.  W.  A.  Chamen,  Cardiff  ; 
Mr.  Lewis  Dickson,  Merthyr  :  and  Mr.  .1.  Stewart,  Llanelly.  Employees' 
side  :  Mr.  .James,  A.S.E.  :  Mr.  Quick,  N.U.G.W.  ;  Mr.  Stevens,  Workers' 
Union  :  Mr.  Davis.  E.T.U. ;  Mr.  Thomas,  S.E.M. ;  and  Mr.  Willianis.C.&J. 
Another  appeal  has  been  made  to  the  electric  supply  consumers  at 
Bradford  to  restrict  the  use  of  energy  at  certain  tunes,  especially 
between  0..30  a.m.  and  noon  and  3.30  and  5.30  p.m.  Immediately  after 
the  recent  breakdown  of  a  portion  of  the  generating  plant  consumers 
were  asked  to  discontinue  the  use  of  heating  and  cooking  appliances 
between  3. .30  and  .5.30  p.m.,  and  reduce  appliances  to  half-heat  from 
8  a.m.  to  noon,  and  from  2  p.m.  to  3.30  p.m.  Unless  more  attention  is 
paid  to  these  requests  the  chairman  of  the  Electrical  Committee  (Coun- 
cillor Turner)  states  that  the  department  will  be  unable  to  cope  with 
the  load  between  3.30  and  .5.30  p.m.  The  load  at  4.30  p.m.  on  the 
8th  inst.  was  19,172  kw.,  or  1.000  kw.  greater  than  it  had  been  on  any 
previous  evening  this  winter,  and  the  whole  of  that  1,000  kw.  was  attri- 
buted to  consumers  failing  to  switch  off  their  radiators  at  the  time 
asked.  The  normal  rated  capacity  of  the  plant  available  is  12,900  kw., 
and  if  consumers  will  not  reduce  their  demands  voluntarily  during  the 
restricted  hours  the  Committee  wiU  have  no  alternative  but  to  take 
the  necessary  steps  to  safeguard  the  plant  and  maintain  only  a  restricted 
supply  all  round.  The  textile  industry,  both  employers  and  employed, 
have  agreed  to  work  rather  awkward  hours  in  order  to  help  the  depart- 
ment, and  it  is  hoped  that  all  other  users  of  electricity  will  curtail  their 
consumption  during  restricted  hours  as  far  as  ever  possible. 

An  inquiry  was  held  at  Doncaster  last  week  into  the  appUcation  of 
the  Corporation  for  power  to  borrow  £40,000  for  the  extension  of  the 
electricity  station.  It  was  stated  that  as  the  borough  now  included  the 
districts  of  Wheatle}'  and  Balby-withHexthorpe,  the  demand  for  current 
had  increased,  and  £40,000  was  the  lowest  estimate  of  tlie  cost  of  the 
extension.  Mr.  E.  S.  Rayner,,  formerly  electrical  engineer  and  tramways 
manager  for  the  Coqxjration,  said  the  Corj)oration  had  placed  pro- 
visional contracts  for  a  new  turbine  and  a  new  boiler,  and,  in  view  of  the 
increasing  demand,  they  wished  to  complete  the  extension  as  early  as 
possible.  Present  appHcations  were  practically  all  for  power,  and  there 
was  no  doubt  there  would  be  a  very  large  increase  in  the  supply  required 
by  the  Great  Northern  works.  The  Corporation  would  get  the  whole 
of  the  Great  Northern  load  if  their  supply  was  satisfactory. 

Mr.  S.  Bai.mforth,  chairman  of  the  Electricity  and  Tramways  Com- 
mittee, emphasised  the  fact  that  the  works  had  no  reserve  plant,  except 
the  rotary  converters.  Unfortunately,  the  large  turbo  ))lales  gave  way 
two  or  three  days  ago,  and  the  (ireat  Northern  Works  had  to  be  shut  off. 
ReferrinL'  to  the  national  scheme,  Mr.  Balmforth  said  that  he  and  other 
members  of  the  Corporation  waited  upon  Sir  John  Snell,  and  were  told 
that  Keisihley  would  be  the  central  station  for  the  district,  and  that 
Doncaster  would  be  transferred  into  a  sub-district. 

The  iNsrECTOR  said  he  was  afraid  they  would  be  "  in  the  cart  "  if  they 
did  not  have  a  larger  supply  than  they  asked  for.  The  Inspector  ex- 
jilained  that  if  the  .Ministrj-  of  Health  were  satisfied  that  the  extensions 
were  necessary,  and  that  the  plant  jiroposed  to  be  put  down  was  a  projier 
one,  the  Ministry  would  express  a  general  apjiroval  of  the  whole  scheme, 
and  would  give  sanction  for  such  amounts  as  the  Corjmration  had  tenders 
for.  They  gave  a  general  a|)proval,  say,  to  the  selicmc  :  but  one  £40,000 
might  not  be  sufficient.  Referring  to  the  former  pro]>osal  of  the  Corpora- 
tion to  extend  the  present  building,  the  Insj)eetor  said,  if  the  present 
obsolete  machinery  were  awe;)!  out,  there  would  be  ])lPnty  of  room  for 
the  new  machinery.  He  would  have  an  inteniew  with  Sir  John  Snell, 
and,  if  it  was  thought  advisable  to  increase  the  present  j)roposal,  would 
the  Corporation  be  prepared  to  fall  in  with  the  suggestion  '! 

Mr.  Balmforth  said  he  was  sure  they  would.  Tliey  reduced  their 
scheme  to  the  lowest  ])oSHibIe  point  because  they  did  not  want  to  go 
beyond  what  Sir  John  Snell  thought  desirable.  He  should  have  no 
hesitation  in  putting  forward  an  apphcation  for  a  further  £3.000  kw.  set. 
There  would  then  be  no  doubt  about  the  sujiply  being  wanted. 


Electric   Traction. 

The  Minister  of  Transport  lias  extended  for  one  year  from  Aug.  15, 
1920,  the  ])eri()(l  limited  in  an  Order  by  the  Board  of  Trade  dated  Jan.  3, 
1919,  for  the  ex(>rcise  of  the  powers  for  the  construction  of  the  railways 
authorised  by  the  Central  London  Railway  Act,  1913,  &c. 

A  further  increase  in  tramway  fares  is  foreshadowed  by  the  Highways 
Committee  of  the  London  Cohniy  Council,  wliich  reports  that  the 
existing  basis  was  approved  in  April,  and  the  results  show  that  there  is 
likely  to  be  a  considerable  deficiency.  It  had  been  intended  to  submit 
before  the  Cliristmas  recess  definite  recommendations,  but  the  Advisorv 
Committee  of  the  Jlinistry  of  Transport  had  asked  that  a  decision  might 
be  delayed  to  ]iermit  that  Committee  to  review  the  questions  involved. 

Mr.  W.  J.  Squires,  chairman  of  the  Committee,  states  that  the 
moulders'  strike  is  seriously  interfering  with  the  work  of  repairing  tram- 
cars.  The  jiresent  congestion  would  be  considerably  relieved  when  these 
repairs  were  carried  out.  The  question  of  ordering  more  new  cars  is 
under  consideration. 

The  Light  Railway  Commissioners  have  lield  an  inquiry  into  the 
apphcation  of  South  Shields  Corporation  for  powers  to  construct  a 
hght  electric  railway  between  Westoe  and  Cleadon,  where  a  big  housing 
scheme  is  projected.  The  North-Eastem  Railway  Company  opposed  on 
the  ground  that  the  proposed  light  railway  would  draw  traffic  away 
from  the  railway  and  that,  .should  the  venture  not  be  a  financial  success, 
the  company,  in  addition  to'lhe  loss  of  traffic,  would,  as  large  ratepayers 
to  the  borough,  have  to  bear  a  portion  of  the  loss.  Mr.  J.  B.  Hamilton, 
of  Leeds,  gave  evidence  as  to  the  value  of  the  new  fine,  which  would 
serve  on  an  average  for  five  years  about  12.000  persons.  Other  witnesses 
were  called  and  the  Commissioners  reserved  their  decision. 

An  inquiry  was  held  at  Newtort  (Mon.)  last  week  into  the  application 
of  the  Coi-poration  for  a  loan  to  purchase  electric  vehicles  and  motor 
lorries  for  scavenging  puriwses.  It  was  stated  that  the  scavenging  work 
had  been  carried  out  in  two  contracts  on  the  eastern  and  western  .sides  of 
the  river,  and  the  present  loan  was  in  resiject  of  the  western  side. 

The  borough  electrical  engineer  (Mr.  A.  Nichols  Moore)  said  that  the 
contract  for  the  western  side  had  been  thrown  up  by  the  contractors. 
The  contract  for  the  western  side  had  been  £8,400  a  year,  and  the  cost 
over  10  years  by  direct  labour  would  be  at  the  rate  of  £8,600  a  year. 

Sheffield  Corporation  has  authorised  a  further  increase  in  .tramway 
fares.  In  justifying  the  increase,  the  chairman  of  tlie  Tramways  Com- 
mittee (Sir  Wm.  Clegg)  stated  that  all  trading  departments  of  the  Cor- 
poration should  be  self-supporting.  At  the  end  of  June  last  the  net 
balance  on  the  first  three  months'  working  for  the  present  year  was 
£12,927,  but  at  the  end  of  August,  despite  the  fact  that  the  traffic  period 
was  the  best  of  the  year,  that  had  been  reduced  to  £11,839  ;  and  on 
Sept.  29,  the  end  of  the  half-year,  the  balance  had  been  reduced  to 
£4,723,  while  on  Nov.  9  there  was  a  deficit  of  £2.764  16s.  lid.,  or  a  loss 
from  Sept.  29  to  Nov.  9  of  £7,398.  During  the  four  weeks  to  Nov.  23, 
1918,  the  wages  were  £20,609,  and  in  the  corresponding  four  weeks  of 
this  year  they  were  £35,053,  an  increase  of  £14,443.  Since  March,  1914, 
the  cost  per  car-mile  had  gone  up  from  9Jd.  to  Is.  6id.  Electrical  energy 
was  now  costing  103.3d.  per  unit,  compared  with  0'8d.,  a  difference  of 
£25,241  per  annum.  Tramway  rails  had  risen  from  £9  10s.  per  ton  to 
£24,  representing  £20,000  a  year,  and  other  materials  had  risen  corres- 
pondingly. In  round  figures,  the  wages  bill  had  increased  between  March 
1915,  and  the  present  time  by  nearly  £230,000  per  annum. 

The  report  of  the  inspector  who  inquired  into  the  tramcar  accident 
which  occurred  on  Sept.  27  at  Borough-road,  Tynemouth,  on  the  Tyne- 
mouth  and  District  Light  Railway,  has  been  issued.  The  tramcar 
descended  the  hill  in  Borough-road  at  an  excessive  speed,  and  was  over- 
turned at  the  sharp  right-handed  cun'e  at  the  foot  of  the  hill.  After  a 
description  of  the  car  and  its  equipment,  &c.,  the  report  states  that  the 
car  was  driven  by  an  experienced  motorman,  who  was  well  used  to  the 
route.  On  examination  after  the  accident  the  insjiector  found  the  gear 
and  brakes  in  perfectly  serviceable  condition  ;  the  car  could  easily  be 
controlled  on  Borough  Bank  by  either  the  hand  or  tlie  track  brake.  It 
appears  jirobable  that  the  overturning  point  was  reached  when  the 
leading  wheels  had  travelled  over  .some  45  ft.  or  .50  ft.  of  the  curve  to  a 
position  where  the  radius  is  about  85  ft.,  and  the  su])er-<'levatioii  falls 
to  I  in.  Had  the  wheels  not  been  locked  it  is  quite  iirobable  that  the 
car  would  have  saf<!ly  negotiated  the  curve.  The  rcjiort  states  that  the 
responsibility  for  the  accident  rests  upon  the  motorman  (John  Fother- 
gill)  for  approaching  the  hill  at  too  high  a  speed  and  for  unskilful  manipu- 
lation of  his  brakes  and  sanders.  The  case  exemplifies  the  danger  arising 
from  the  apjiroach  to  a  decline  at  a  speed  higher  than  that  authorised, 
and  a  too-])owerful  ajiplication  of  the  hand  brake  :  and  emphasises  the 
great  imj)ortance  of  ensuring  that,  before  descending  a  steep  gradient, 
an  adequate  a|iplication  of  the  track  brake  has  been  made.  To  this  end, 
motormen  should  be  definitely  instructed  to  make  sun^  that  the  slipjicr 
brake  is  ajiplied  with  full  force  before  starting  down  a  gradient,  and  then 
released  sufficiently  to  enable  the  car  to  roll  down  th(^  hill  at  the  desired 
speed.  The  jiractice  of  starting  down  a  steep  hill  by  the  release  of  the 
hand  brake  only  is  to  be  dejirecated.  The  accident  also  emphasises  the 
great  care  which  has  to  be  exercised  in  operating  double-deck  cars  on 
this  gauge  down  stec])  gradients.  When  ihv  light  railway  was  first 
opened  (in  1901)  single-deck  cars  only  were  allowed  to  be  operated  in 
Borough-road.  This  restriction  was  withdrawn  six  months  later,  when 
double-deck  cat's  were  allowed  on  condition  that  an  additional  employee 
was  carried  on  the  front  platform  for  manipulating  the  brakes.  In  1906 
this  further  restriction  was  withdrawn,  in  view  of  the  gwater  degree  of 
trainingwhich  motormen  had  acquired,  and  on  the  understanding  that  the 
super-elevation  on  the  curve  at  tlie  foot  of  the  hill  was  I  \  in.  throughout. 
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Imperial    and  Foreign  Notes*. 

The  installation  of  a  wireless  telegrai)liy  service  for  Northkrn 
Manitoba  has  been  recommended. 

A  diamond  factory  is  to  be  erected  at  Kimberley  which  will  contain 
100  mills  equipped  with  electric  power. 

The  electric  supply  works  of  the  Belize  Ice  and  Electric  Light  Com- 
pany, of  Belize,  British  Honduras,  has  been  taken  over  by  the  Govern- 
ment owing  to  the  alleged  failure  of  the  company  to  fulfil  the  terms 
of  its  contract.  New  plant  and  electric  suppUes  will  be  required  for 
the  undertaking. 

The  reservation  to  the  State  of  the  right  to  import  electric  incan- 
descent LAMPS  into  Italy  is  now  revoked,  but  the  tax  of  25  per  cent, 
on  the  value  of  the  lamps  Is  still  in  force.  The  value  of  carbon  filament 
lamps  is  assumed  to  be  1.60  lire  each,  and  of  metallic  filament  lamps  ? — 
up  to  60  c.p.,  3  Ure  ;  from  65  to  250  c.p.,  6  lire  ;  from  251  to  900  c.p., 
16  lire  ;  and  1,000  c.p.  or  more,  24  lire. 

The  Minister  of  the  Interior  of  the  Canadian  Government  has  made 
an  arrangement  between  the  Hydro-Electric  Power  Commission  of 
Ontario  and  the  Water  Power  Branch  of  his  own  Department  for  carrying 
out  a  thorough  water  resource  and  power  investigation  of  the  Province 
of  Ontario.  The  investigation  will  be  carried  out  under  the  supervision 
of  the  Director  of  Water  Power  of  the  Department  of  the  Interior.  A 
skilled  hydrometric  survey  staff  wiU  be  organised  and  put  to  work 
without  delay. 

In  connection  with  the  scheme  of  electrification  of  the  Melbourne 
suburban  railways  the  line  to  the 'suburb  of  St.  Kilda  (3^  miles  from 
Melbourne)  was  recently  brought  under  electric  operation  and  com- 
parison is  now  available  between  the  results  obtained  under  the  new 
system  and  the  old.  Tlie  comparison  is  made  between  September  of 
this  year  and  the  corresponding  month  last  year,  and  it  shows  that  the 
total  number  of  ordinary  daily  tickets  issued  between  St.  KUda  and 
Melbourne  increased  from  210,254  to  286.493,  an  advance^  of  76,239,  or 
36-4  per  cent.  The  passenger  journeys  increased  from  333,335  to  459,726, 
an  advance  of  126,391,  or  39-9  per  cent.  Not  all  of  this  increase  is  due 
to  electrification,  as  the  general  increase  in  the  number  of  passenger 
journeys  for  the  12  months  ended  June  30  of  thi*  year  over  the  whole  of 
the  suburban  system  was  7-2  per  cent.  ;  and  for  the  St.  KUda  line  (out- 
ward booking  only)  5-2  per  cent.  An  official  estimate  is  that  an  increase 
of  at  least  20  per  cent,  is  due  to  electrification. 

Miscellaneous. 

At  a  meeting  of  the  Staffordshire  Iron  and  Steel  Instit;ute,at  Dudley 
on  Saturday,  Mr.  L.  C.  Harvey  spoke  on  Pulverised  Fuel,  and  said 
that  if  appUed  to  electricity  stations  there  would  be  a  saving  of  at  least 
25  per  cent,  in  fuel  consumption  and  super-power  stations  if  they  did 
materalise  would  be  known  as  the  super  white  elephants  of  a  profligate 
age,  unless  the  economy  following  the  use  of  this  fuel  was  practised. 

In'order  to  inaugurate  a  Newcastle  branch  of  the  Electrical  Trades 
Benevolent  Institution,  representatives  of  the  North-East  Coast  elec- 
trical industries  held  a  conversazione,  sujiper  and  ball  at  TiUey's  Rooms, 
Newcastle-on-Tyne,  on  Friday  last.  Mr.  and  Mrs.  R.  P.  Sloan  held  a 
reception  from  7.30  to  8  p.m.,  and  there  was  a  large  company  present. 
Mr.  W.  Fletcher,  65,  Blackett-street,  Newcastle,  acted  as  hon.  secretary. 

The  Industrial  Court  has  decided  a  point  in  dispute  between  the 
Electrical  Trades  Union  and  Gravesend  Corporation,  which  arose  out  of 
the  award  of  the  Committee  on  Production  of  Nov.  8,  1918.  The  union 
claimed  that  overtime  should  be  jjaid  on  all  horn's  worked  beyond  47  and 
48  per  week  between  Feb.  1,  1919,  and  the  date  when  the  Corporation 
reduced  the  weekly  working  hours  of  the  em])loyees  concerned  ;  but  the 
Court  decided  that  the  claim  had  not  been  established. 

The  annual  general  meeting  of  the  West  of  England  Divisional  Branch 
Council  of  the  Electricity  S'tply  Commercial  Associ-iTioN  was  held 
at  Bristol  on  Friday.  Mr.  T.  H.  Gait  (Bristol),  Divisional  Branch 
cliairraan,  presided,  and  the  members  present  included  representatives 
from  Bath,  Bristol,  Gloucester  and  Cornwall.  The  hon.  secretary, 
Mr.  A.  N.  AUen  (Gloucester),  presented  an  excellent  report  giving  a 
resume  of  the  work  accom])Ushed  both  by  the  Branch  Divisional  Council 
and  by  the  National  Council  of  the  Association  since  the  last  general 
meeting.and  hearty  appreciation  was  expressed  thatso  many  operations 
of  the  Association  had  been  successful.  The  hon.  treasurer  (Mr.  E.  E. 
Mac\'itie,  Bristol)  presented  the  annual  statement  of  the  account.-*, 
and  the  meeting  closed  with  a  hearty  vote  of  thanks  to  the  officials  of 
the  Branch. 

We  liave  received  from  the  British  Insulated  &  Helsby  Cables  a  copy 
(if  the  Rules  of  tue  B.  I.  &  H.  C.  St.aff  Guild,  which  has  recently 
bL'cn  formed  to  promote  the  prosperity  of  the  staff  and  to  be  a  means  of 
communication  between  the  stalf  and  the  directors  on  subjects  connecte<l 
with  the  welfare  of  the  former.  It  will  also  promote  social  intercourse 
amongst  members  of  the  tiuild  and  nuike  arrangements  with  trades- 
men and  others  for  speoial  discounts  to  be  granted  to  the  members. 
The  business  of  the  guild  will  l)r  managed  by  a  Committee  of  15,  drawn 
from  the  various  departments.  Although  the  Guild  has  only  been 
n>cently  formed  it  is  already  extremely  poinilar.  no  less  than  85  per  cent, 
of  the  members  of  the  staff  having  joined.  It  should  be  noted  that 
while  the  Guild  affords  a  regular  channel  by  which  the  staff  can  make 
kno«-n  to  the  directors  of  the  Company  through  its  management 
matters  which  need  attention,  the  underlying  kepiote  of  the  Guild  is 
citizenship  and  service,  thus  implying  hearty  co-operation  among  all 
memb.^rs  of  the  Guild. 


Telegraph   and   Telephone   Notes. 

The  telegrajjh  service  between  France  and  tiermany  was  resumed 
on  Tuesday.  The  charge  is  18  centimes  per  word  and  no  cixle  messages 
will  be  allowed.  Telegrams  in  French,  German,  English,  Italian  and 
Japanese  will  be  received  for  transmission. 

What  is  claimed  to  be  the  first  provincial  Wireless  Receiviso 
Station  erected  for  the  receipt  of  wireless  time  signals  was  put  into 
operation  on  the  12th  inst.  in  Messrs.  Reid  &  Sons'  premises,  Blackett- 
street,  Newcastle.  The  installation  is  licensed  by  the  Postmaster- 
General,  and  was  erected  under  the  super%-ision  of  Capt.  W.  H.  Leete, 
D.F.C.,  who  will  be  in  charge  of  the  station. 

One  of  the  disadvantages  of  present-day  telephones,  especially  in  public  . 
call  offices,  is  the  insinitiry  character  of  the  ordinary  ebonite  mouth- 
piece. To  overcome  this  the  Sterling  Tele- 
phone Company  a  re  issu  ing  a  Gl.^ss  Sanitary 
Mouthpiece  at  the  very  low  price  of  2s.  As 
if  this  were  not  attractive  enough  in  itself, 
they  have  produced  a  verj-  well-designed 
cardboard  stand  for  displaying  it.  The 
whole  arrangement  is  well  worthy  of  sjwcial 
notice,  as  o  ir  illustration  indie  ites.  We 
expect  there  to  be  a  steady  dem.-.nd  for 
th  s  '  m  mthpii  c  'S. 

An  inquiry  was  held  at  Hull  last  week 
into  the  apphcation  of  the  Corporation  for 
sanction  to  borrow  £61,780  for  extensions 
of  the  municipal  telephone  system,  including 
£3,000  for  the  erection  of  a  building  for  a 
district  automatic  exchange.  It  was  stated 
that  in  1914  a  net  profit  of  £5,000  was 
made  ;  but  during  the  war  there  was  an 
adverse  balance.  Bonuses  had  to  be  paid, 
and  the  bargain  that  Post  Office  conditions 
sliould  be  granted  to  the  Corporation  staff 
was  adhered  to.  The  total  loans  obtained 
amounted  to  £256.498,  of  which  £192,423 
was  paid  for  the  undertaking.  The  Cor- 
poration had  paid  off  £72,110,  and  the  out- 
standing debt  was  £184,387.  In  addition, 
£11,734  had  been  sfrent  out  of  revenue 
between  Januan-,  1912,  and  the  end  of  the 
last  financial  year.  Last  year  there  was  a 
deficit  on  net  revenue  of  £1,105,  the  first  deficit  for  16  years,  and 
entirely  accounted  for  by  increase  of  wages.  The  wage  bill  was  £13.000 
a  year  uiore  than  it  was  in  1913.  The  previous  loans  wen-  granttxl  for 
25  years,  and  the  inspector  (Mr.  T.  Ekin)  said  the  CorjKiration  would 
notget  that  length  of  time  for  repa\nnent  of  the  £tiO,(XtO,  as  the 
Ministry  had  settled  the  periods  for  repayment. 

The  Town  Clerk  pointed  out  that  Hull  was  the  only  telephone 
authority  in  the  country  with  the  exception  of  the  Post  Office  :  therefore, 
there  could  hardly  have  been  a  fixed  period  for  repayment  of  telephone 
loans.  Besides,  it  the  Post  Office  had  a  fixed  period,  surely  the  i>osition 
in  Hull  would  be  taken  into  consideration  by  the  Ministry. 

The  engineer  (Mr.  Holme)  :  It  is  true  the  Post  Office  write  off  the  loan 
in  20  years,  but  they  use  the  depreciation  fund  for  renewals,  which  is 
equivalent  to  allowing  Hull  to  sjiend  its  sinking  fund. 

£dncational. 

The  Glascow  Usivf.r.sity  has  received  an  anonymous  gift  of  £5,000 
to  estabUsh  a  lecturi-ship  in  electrical  diagnosis  and  therapeutics  in  con- 
nection with  the  Western  Infirmary.  Mr.  John  T.  Cargill.  who  recently 
gave  £20,000.  has  now  decided  to  adopt  the  suggestion  to  found  a  Cargill 
chair  of  apjilicd  physics  at  the  university. 

Dr.  C.  H.  Desch,  of  the  Royal  Technical  College.  Glasgow,  has  been 
appointed  ])rofessor  of  metallurgy  at  Sheffield  University  in  succession 
to  Dr.  Arnold,  who  recently  resigned.  Dr.  Desch  received  his  scientific 
training  in  Finsbury  Technical  College,  the  University  of  Wnrzburg  and 
University  College,  London. 

The  Council  of  the  Senate  of  Cambridge  UNrvERsrrY.  while  putting 
forward  a  gr.ice  for  the  appointment  of  a  sj-iulicate  to  consider  the 
iliocation  and  the  administration  of  the  benefaction  of  the  British  oil 
companies,  are  of  opini(ui,  after  consultation  with  Prof.  Sir  W.  J.  Pope, 
that  it  is  desirable  to  establish  a  professorship  of  |)hysicol  chemistry, 
t.he  stipend  of  which  (£l,tWO)  would  be  furnished  out  of  the  benefaction. 

A  donation  of  £10,000  has  been  given  by  Lonl  Cowdray  toirards  the. 
fund  for  the  ivconstruction  and  I'e-equipnt'nt  of  the  engineering  buildings 
at  University  College,  London.  An  additional  ilonation  of  the 
same  amoimt  will  be  given  when  the  total  sum  collected 
reaches  £70,000.  In  recognition  of  the  gift  of  £34.500  by  Sir  Ralph 
Forster,  to  the  fluid  for  the  chemistry  buildiugand  equipment,  the  oiyanie 
departnu'nt  of  the  chemical  laboratories  will  be  ki\own  by  his  name. 

An  jntiuential  deputation  waited  upon  the  Loixl  I'resident  of  the 
Council  (Mr.  Balfi>ur)  and  the  President  of  the  Board  of  Education  (Mr. 
Fisher)  in  order  to  urge  that  jjowers  should  be  conferred  upon  the  I-MPKRI-VL 
College  of  Scii;ncp.  and  Technology  to  confer  degrw.s  in  its  own 
subjects.  The  deputation  was  introduced  by  the  Marquis  of  Crewe,  and 
in  replv  -Mr.  Balfour,  who  ivviow.Hl  the  pii.posal  as  presented  by  the 
deputation,  and  pointed  out  certain  objeetion.<  which  would  have  to  be 
considered,  promiseflthat  the  fullest  and  most  serious  consideration  would 
be  given  to  the  matter. 
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Tenders  Invited  and   Accepted. 

The  ViCTORiAX  Railway  Com.>ussioners  requiiv  ttudirs  by  11  a.m.. 
Jan.  7,  for  the  supply  of  sttel  strand  g.-i.  wire  (contract  32,718). 

JoHAXXESBUBG  (Transvaal)  Council  require  tenders  for  copper  wire 
cable  insulators  and  st-ccl  poles  (contract  548).  Tenders  to  the  Town 
Clerk  by  noon  Jan.  8. 

Manchester  Electricity  Committee  require  tenders  by  10  a.m., 
Dec.  29  for  three-phase  (i.GOO  volt  sub-station  switchgear.  Specilications 
from  Mr.  F.  E.  Hughes,  Electricity  Department.  Town  Hall.  Manchester. 

Sydxey  (N.S.W.)  Electric  Lighting  Department  require  tenders  by 
3  p.m.  Jan.  19  for  supply  of  sub-stationequipment{except  power  trans- 
formers) ( contract  558).     Specifications  from  the  City  Electrical  Engineer. 

Ty.nemoi'TH  Corporation  invite  tenders  for  ten  2.50-k.v.a.  transformers. 
Specifications  from  Mr.  C.  Tumbull.  borough  electrical  engineer.  Elec- 
tricity Works,  and  tenders  to  the  Town  Clerk,  Mr.  Stanley  Wilson,  by 
Jan.  "12.  1920. 

IsLTXGTON  (Ixindon)  Council  require  tenders  by  noon  Jan.  28  for  one 
year's  supply  of  stores  for  their  electricity  department,  including  cables, 
meters.  lamps,  transformers,  carbons,  &c.  Specifications  can  be  ob- 
tained at  the  Town  Hall. 

Halifax  Corporation  want  tenders  by  Jan.  5  for  13  months'  supply  or 
tramway  stores,  including  lighting  fittings,  insulating  materials,  y.r 
cable,  wires,  trolI?y  and  overhead  line  materials,  castings,  &c.  Porms 
of  tender  from  the  Tr.imways  Engineer. 

Tenders  arc  invited  by  3  ji.m.  of  Feb.  10  for  the  supply  and  erection 
of  340  aceunmlators  required  by  the  Postmaster-General's  Department, 
Western  .-^i-strali^.  Tender  forms  from  the  office  of  the  High  Com- 
missioner for  Austraha,  406,  Australia  House,  Strand,  London.  W.C.  2. 

Tenders  are  invited  for  the  supply  and  erection  of  electrical  machinery 
(power  and  lighting)  and  material  for  the  jjort  of  Valparaiso,  Chile. 
Specifications  may  lie  examined  at  the  Chilean  Legation  in  London,  and 
tenders  by  3  p.m.  JIarch  15,  1920.  to  the  .Secretary  of  the  Ports  Cora- 
mission. 

The  Electric  Supply  Committee  of  the  City  of  Sheffield  Invite 
tenders  for  the  sup])ly  cf  materials  and  works  required  in  connection 
with  the  supply  and  laying  of  6-core  e.h.t.  split  conductor  cable.  Specifi-  • 
cations,  &c.,  from  the  general  manager  and  engineer,  Mr.  S.  E.  Fedden, 
Commercial-street,  Sheffield,  where  tenders  are  to  be  delivered  by  Jan. 2. 

Barses  Urban  District  Council  invite  tender  for  the  supply  of  water- 
tube  boilers,  econoraisers.  draught  plant,  turbo-alternators,  condensers, 
air  and  circulating  pumps,  transformers  and  rotary  converters.  Specifi- 
cations from  Mr.  C.  S.  Davidson,  M.I.M.E.,  M.I.E.E.,  Electricity  Works, 
High-street,  Mortlak-.  .S.W.I  1.      Tenders  by  noon  of  Jan.  12. 

Tenders  are  invited  for  the  manufacture  and  laying  of  duct,  electrical 
cable,  &c.,  between  the  generating  stations  of  Fulham  and  Hammer- 
smith. Specifications  from  the  engineer,  Mr.  Arthur  J.  Fuller,  Elec- 
tricity Works.  Townmead-road,  Fulham.  Tenders  to  Mr.  J.  Percy, 
Shuter,  Town  Clerk.  Town  Hall.  Fulham,  I^jndon,  S.W. 

Palmerstox  North  (New  Zealand)  Cotmcil  require  tenders  by  4  p.m- 
March  2  for  the  supply  of  two  400  H.p.  pressure  producers  and  auxiliaries, 
3,000-volt  generating  sets,  converk-rs,  battery  switchboards,  &c.  Speci- 
fications can  be  inspected  at  the  Department  of  Overseas  Trade  (Room 
40),  35,  Old  Queen-street,  London,  S.W.I. 

Stepxev  (Jjondon)  Electricity  Supply  Committee  invite  tenders  for 
manufacture  and  erection  of  two  water-tube  boilers,  economisers  and 
other  acccs.sories,  and  one  .5,000-kw.  turbo-alternator  condenser,  acces- 
sories and  switchgear.  Specifications,  &c.,  from  Mr.  Wm.  C.  P.  Tapper, 
M.LE.E.,  borough  electrical  engineer  and  manager,  and  tenders  to  the 
Chairman  of  the  Committee,  27,  Osbom-street,  Whitechapel.  E..  by  noon 
Jan.  22.  

Heywood  Council  has  placed  orders  with  the  Macintosh  Cable  Com- 
pany for  the  supply  of  e.h.t.  and.  l.t.  cables  and  with  Messrs.  Bruci^ 
Peebles  &  Co.  for  a  motor  converter. 

The  tender  of  Messn^.  J.  Stanley  &  Company  has  been  accepted  for 
the  provision  of  an  electric  light  installation  at  the  Redemptorist College 
and  Church,  Dixdalk.  for  £9.50.  There  were  six  tenders,  van'ing 
from  £9.50  to  £1,.500. 

BELPA.ST  Corporation  has  accept^-d  the  tender  of  Messrs.  Orr,  Watts  & 
f^mpany,  for  Iron  work  required  at  the  new  electricity  station  at  £.39,21 7. 
The  price  was  increased  by  10  per  cent,  owing  to  advance  on  cost  of 
labour  and  materials  since  the  tenders  were  sent  in. 

Manchester  Corporation  has  accepted  the  following  tenders  :— 
Walter  Scott  &  Comjmny.  tramway  rails  ;  Bruce  Peebles  &  Company, 
supply  of  a  1,500  kw.  motor  converter  at  Dickinson -street  Station; 
Brush  Electrical  Engineering  Company,  two  2.50  k.v.a.  and  two  .500  k.v.a. 
3-phase  static  transformers  for  sub-stations ;  Enfield  Ediswan  Cable 
Works,  cable  ;  Callender's  Cable  and  Construction  Company,  33,000  volt 
cable. 

Hammer-smith  (I»nd6n)  Borough  Council  has  accepted  the 
following  tenders  :■ — Alton  &  Company,  steam  jiiping,  £1,080  ;  Con- 
solidated Pneumatic  Tool  Company,  ;  in.  electric  drilling  machine, 
£37  ;  Foster  Construction  Company,  steel  girders,  £03  lOs.  ;  .Siemens 
Brothers  &  Company,  Ltl.,  section  ])illars,  £40  His.  txl.  ;  Park  Royal 
Engineering  Works,  isolating  switch  board  and  swicthgear,  £158; 
Western  Electric  ComjMiny.  h.t.  and  l.t.  cable,  £1,520  ;  British  Electric 
Transformer  Company,  three  .50  kw.,  six  100  kw.  and  eight  200  kw.; 
air-cooled  transformeo,  £3,720. 


Appoiniments  Vacant. 

.\  shift  engini-ci-  ami  a  jniiior  .-liift  cngiiieer  are  wantid  for  a  modern 
three-phase  and  d.c.  three-wire  system. 

Two  assistant  lecturers  in  physics  are  required  at  the  University  of 
Birmingham.  Stipend  £300.  Applications  to  the  secretary,  Mr.  Geo. 
H.  Morley.  by  Dec.  24. 

The  following  ai)pointmentsare  vacant  at  Bradford  Technical  College  : 
Assistant  lecturers  in  physics,  in  electrical  engineering  and  in  textile 
mechanics.  Salary  £150-£350,  with  bonus  of  £78.  Particulars  from 
the  Principal  of  the  college. 

Three  charge  engineers  arc  required  by  the  Shanghai  Municipal  Council 
Commencing  salary  300  taels,  rising  to  450  taels  per  month.  Applications 
to  the  consulting  engineers,  Messi's.   Preece,  Cardew,   SncU    &    Rider, 

8,  Queen  Anne's  gate,  Westminster,  S.W.  1,  by  Jan.  1. 

A  chief  lecturer  in  electrical  engineer  (£350.  rising  to  £400  per  annum), 
an  assistant  lecturer  in  civil  and  mechanical  engineering  (£300)  and  an 
assistant  lecturer  in  physics  (£300)  are  required  at  West  Ham  Municipal 
Technical  Institute.  Applications  to  the  Principal,  Romford  road, 
Stratford,  E.15,  by  Jan.  12,  1920. 

Uasiness   Items. 

Messrs.  T.  Fearing  &  Comjiany.  electrical  engineers,  will  shortly  open 
premises  at  46,  Market-street,  Heywood. 

In  Bulletin  No.  26  of  the  Railway  &  Industrial  Engineering  Company 
(Pittsburgh,  Pa.)  particulars  are  given  of  the  Burke  horn  gap  arresters 
and  fuses. 

John  and  Jules  Jas.  Symons,  trading  as  the  Zodiac  Peerless  Electria 
Lamp  Company,  25,  Denmark-street,  Charing  Cross-road,  London,  W.C, 
have  dissolved  partnership. 

As  a  result  of  lengthy  experiments  in  their  laboratory  the  Auto- 
matic and  Electric  Furnaces,  Ltd.,  have  now,  we  understand,  succeeded 
in  obtaining  a  non-porous  metal  container  for  use  in  their  electric  salt 
bath  furnaces.  These  new  metal  furnace  pots  are  easily  replaced,  and 
with  current  at  Id.  per  unit  it  is  claimed  a  ton  of  tools  can  be  hardened 
for  the  small  cost  of  £2  4s. 

Mr.  Edwin  Jacob  has  resigned  his  post  of  managing  director  of  the 
Tudor  Accumulator  Company,  Ltd.,  of  which  he  was  one  of  the  founders 
25  years  ago  ;  he  retains  the  business  of  the  Rail  Welding  Company, 
which  he  acquired  from  the  Tudor  Accumulator  Company  last  year,  and 
his  address  will  be  119,  Victoria-street,  S.W.  1. 

We  have  received  our  first  Christmas  present.  This  has  come  from 
Pirelli  General  Cable  Works,  Ltd.,  and  consists  of  a  useful  memorandum 
pad  combined  with  a  universal  calendar.  Both  these  articles  are  essen- 
tial in  an  editorial  menage,  and  during  1920  we  expect  to  put  them  to 
a  great  deal  of  use. 

Messrs.  Watson  &  Sons  (Electro-.Medical),  Ltd.,  notify  that  in  con- 
sequence of  the  increa.sing  demand  for  their  instruments  additions 
have  had  to  be  made  to  the  staff,  and  Mr.  Howard  C.  Head  whose  experi- 
ence dates  back  to  the  discovery  of  X-rays  in  1896,  is  joining  the  Board 
of  directors.  Mr.  Head  has  been  in  charge  of  the  X-ray  and  electro- 
medical department  of  Messi's.  Siemens  Brothers  &  Company  of  Woolwich. 

Owing  to  the  expansion  of  their  business,  and  to  the  increasing  demand 
for  their  specialities,  the  firm  of  Messrs.  Mosses  &  Mitchell,  which  was 
established  in  1865,  has  been  converted  into  a  private  limitod  company, 
which  takes  over  all  the  debts  and  liabilities  of  the  firm.  The  general 
conduct  of  the  business  will  remain  under  the  direction  of  Mr.  John 
Wood  as  governing  director,  with  Jlr.  John  C.  Moore,  who  has  been 
associated  with  the  firm  for  many  years,  as  general  manager. 

A  new  company,  entitled  the  Consolidated  Construction  Company,  is 
being  formed  by  Messrs.  J.  G.  White  &  Comi)any,  Ltd..  for  amalgamating 
the  contracting  business  of  Messrs.  Dick,  Kerr  &  Company  and  J»  G. 
White  &  Company.  The  English  Electric  Company  is  interested  in 
the  new  company,  and  has  acquired  a  holding  of  ordinary  shares  in  J.  (i. 
White  &  Comi)any.  The  latter  company  will  continue  to  carry  on  its 
business  of  engineering  and  operating  management  at  its  present  address, 

9.  Cloak-lane,  London,  E.C. 

One  of  the  most  certain  things  abo\it  modem  trade  is  that  it  does  not 
matter  how  good  an  article  is  if  the  pubhc  is  not  kept  constantly  aware 
of  its  goodness.  If  this  is  done  and  the  article  is  worthy  of  merit  its 
siiirr^s  i,  til. 11  assured.  This  dictvmi  maj'  be  well  apjilied  to  Osram 
l:iiii|.-.  .mil  till-  latest  attractive  pamphlet  dealing  with  them  which  has 
h  M  M  il'^ijiiiil  by  .Mr.  H.  ^'lifford  Palmer,  the  manager  of  the  Publication 
Deparliiunt  of  the  General  Electric  Company,  should  lead  to  a  still 
greater  demand  for  l^his  useful  electrical  apparatus.  The  iiamphlet,  the 
outer  cover  of  which  we  illu.strato  gives  full  details  including  prices  of 
various  types  of  Osram  lamps  now  on  the  market,  both  the  vacuum 
and  gaslilied  types  being  dealt  with.  This  artistic  ])rofluction,  which 
has  also  been  arranged  as  a  show  card,  is  well  worthy  the  notice  of 
electrical  contraeturs  and  utlief  lar^'i'  sellers  of  laMi])s. 

Liiquldations  and  Bankrnplcie.s, 

The  discharge  of  Mr.  Cecil  Hellyar,  electrical  engineer,  has  b;cn 
granted,  subject  to  the  debtor  ])aying  £60  to  the  Official  Iteceiver. 

The  discharge  of  Samuel  Lord,  electrical  engineer,  formerly  of  James- 
street,  Liverpool,  has  been  granted,  subject  to  debtor's  consent  to  a 
judgment  for  £200  to  be  paifl  within  a  month. 

The  Rhymney  Valley  and  (Jeneral  Electric  Sui)])Iy  Company,  Ltd., 
is  being  wound  up  voluntarily,  and  .Mr.  C.  Carpenter  has  been  apjjointed 
liquidator. 
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Gompanies'  Reports,  &c. 


Eastern  Telegraph  Company,  Limited. 

The  eighty-eighth  ordinary  general  meeting  of  this  (Company  was 
held  on  Wednesday,  December  17,  Sir  John  Denison  Pender,  K.("  M.G. 
(chairman  nf  the  Cnmpany),  presiding. 

The  SKfRKTAKV  having  read  the  notice  convening  the  meeting 
and  the  anditors'  report. 

The  CHAIRMAN  said  :  I  presume  you  will  take  the  Report  as  read, 
as  it  has  been  duly  eireulated.  It  now  becomes  my  duty  to  offer  a 
few  remarks  on  the  Report  and  Accounts  now  presented  to  you. 

When  I  last  had  the  pleasure  of  meeting  the  Stockholders,  I  then 
expressed  the  hope  that  we  would  be  able  to  hold  this  meeting  at  a  date 
nearer  to  that  on  which  we  were  accustomed  to  meet  before  the  War, 
but  the  unavoidable  delay  in  the  receipt  of  Accounts  from  the  various 
Administrations,  together  with  the  ever-increasing  work  in  connection 
with  our  business,  has  again  prevented  the  convening  of  this  Meeting 
earlier  in  the  year,  and  I  am  afraid  it  will  be  some  time  before  we  can 
revert  to  the  pre-war  date. 

Our  Gross  Revenue  has  reached  a  figure  considerably  in  excess  of  the 
previous  year,  which  you  will  remember  was  the  highest  in  the  history 
of  the  Company.  It  will  be  of  interest  if  I  make  a  few  comparisons  to 
llustrate  the  growth  of  business  during  the  War,  and  since  the  signing 
of  the  Armistice. 

The  War  having  broken  out  in  August,  the  Revenue  for  the  year  I9I4 
was  partly  affected,  so  I  will  take  the  year  I9I3,  when  the  Gross  Revenue 
was  £1,462,844.  For  the  year  1917'" it  was  £2,901,579,  or  an  increase 
over  that  of  the  pre-war  j'ear  1913  of  £1,438,73.5,  or  100  per  cent.  For 
the  year  under  review  the  C4ross  Revenue  is  £3,36.5,049,  or  £463,470  "in 
excess  even  of  1917,  and  £1,902,205  above  the  pre-war  figure.  But,  on 
the  other  1  and.  the  total  expenses  have  corr.^spondingly  increased,  and 
large  payments  have  accrued  to  the  Government  for  Excess  Profits  Duty 
and  Income  Tax,  the  result  being  that  notwithstanding  the  increase  in 
the  Gross  Revenue  over  I9I7,  as  1  have  said,  of  £463,470,  the  amount 
available  for  Reserve  and  Dividend  on  the  Ordinary  Stock  is  roughly 
£20,000  less  than  in  1917.  To  summarise,  therefore,  we  find  thatalthough 
we  carry  to  our  General  Reserve  Fund  the  same  amount  as  last  year, 
£500,000,  and  pay  the  same  dividend  and  bonus,  the  amount  to  carry 
forward  to  1919  account  is  roughly  £20,000  less. 

You  will  notice  that  the  amount  charged  in  the  Accounts  under  review 
for  Income  Tax  and  Excess  Profits  Duty  payable  in  England  alone  is 
£861,300,  and  I  find  that  the  amounts  paid  and  due  to  the  Government 
from  this  and  our  Associated  Companies  for  the  last  five  years,  total  no 
less  a  sum  than  Six  Million  Pounds. 

I  do  not  propose  to  analyse  the  various  items  in  the  Revenue  Account, 
as  no  useful  purpose  would  be  served  under  the  abnormal  conditions 
still  existing,  but  I  would  like  to  draw  your  special  attention  to  the 
Expenses  Attending  Maintenance  of  Cables,  which  amount  to  £364,807. 
As  you  are  aware,  this  item  has  in  the  past  been  subject  to  very  con- 
siderable iiuctuations,  and  you  can  fuUy  realise  the  great  expense  which 
this  work  now  involves  owing  to  additional  cost  of  cable  and  materials, 
higher  labour  charges,  and  all  the  other  items  relating  to  the  upkeep  and 
running  expen.ses  of  ships.  The  average  annual  cost  of  this  item  for 
the  five  years  prior  to  the  War  was  £107,021,  showing  a  present 
increase  over  this  average  of  £257,786.  but  included  in  the  figures 
now  before  you  is  a  heavy  item  for  new  cable  laid  in  on  repairs  since 
the  armistice  which  were  delayed  on  account  of  the  difficulties  arising 
from  the  War.  While  dealing  with  this  subject,  I  would  like  to  take  the 
opportunity  of  publicly  acknowledging  the  valuable  assistance  which 
we  received  from  the  Admiralty  and  the  various  Naval  Authorities, 
both  at  home  and  abroad,  and  our  gratitude  is  due  to  them  for  the  care 
and  vigilance  exercised  in  safeguarding  our  ships  and  crews  during  the 
dangerous  work  of  rejiairing  cables,  more  especially  while  the  enemvs 
submarine  and  mine  varfare  was  at  its  height.  Although  our  men  had 
necessarily  to  run  risks  like  all  the  other  brave  members  of  the  Mercantile 
Marine,  I  am  glad  to  say  that  we  did  not  lose  a  shi]),  although  the  whole 
Heet  was  at  work  practically  night  and  day.  This  was  largely  due  to 
the  protection  and  advice  we  received  from  our  Naval  Authorities  in 
various  parts  of  the  world.  They  realised  the  vital  importance  of  main- 
taining telegraphic  communication  throughout  the  Empire,  and  it  is 
a  great  satisfaction  tt)  us  all  to  know  that  we  were  able  to  render  im- 
portant service  to  both  the  Naval  and  Military  Authorities  by  laying, 
maintaining  and  working  many  strategic  sections,  as  well  as  main- 
taining a  satisfactory  service  for  Government  correspondence.  In  like 
manner,  I  desire  to  pay  tribute  to  the  Officials  of  His  Majesty's  Post 
Office,  who  rendered  us  every  possible  assistance,  and  who,  by  their 
valuable  advice  anil  action,  contributed  in  no  small  degree  towards 
niiuimising  our  difficulties  and  hel])ing  us  to  solve  the  problems  which 
nose  from  day  to  day,  not  only  in  regard  to  questions  relating  to  this 
iiiuntry,  but  also  to  those  more  complex  questions  of  international 
e.iljle  communications.  This  assistance  is  all  the  more  appreciated 
when  we  remember  the  heavy  burden  borne  l)y  tliat  department 
thi'oughout  the  last  five  ,years. 

The  combined  interests  of  this  Country  and  of  our  Allies  were  our 
lirst  consideration,  and  although  our  i-egular  custoniei's  were  subjected 
to  many  restrictions,  and  their  coniuurcial  service  hampered,  it  was.  I 
believe,  generall,v  admitted  that  we  did  everything  possible  to  provide 
the  bestservice  obtainable  during  the  War.  I'ufortunately.  the  commer- 
cial service  still  falls  very  far  short  of  the  high  state  of  efficiency  which 
existed  before  the  outbreak  of  war.  and  public  telegrams  are  subject  to 
serious  delay.     This  is  a  matter  of  grave  concern,  not  onlv  to  the  Public, 


but  also  to  the  Companies,  who,  Ij -fore  the  War,  justly  prided  themselves 
upon  the  sj)ced  of  transmission  of  t.-legrams,  and  tlic  comparative  free- 
d(jm  from  errors  in  their  telegrajihic  correspondence.  Being  fully  alive 
to  the  confidence  which  our  Stockholders  have  always  placed  in  their 
Directors,  it  may  be  unnecessary  to  assure  you  that  we  are  doine  every- 
thing po.ssible  to  improve  matters,  and  I  know  that  you  will  willingK' 
approve  of  any  reasonable  expenditure  that  may  be  necessary  to  attain 
this  object,  and  I  ask  the  Public  to  b'-lieve  that  their  interests  are  our 
first  consideration.  Wc  realise  full  well  that,  as  public  sen-ants,  it  is  our 
duty  to  do  so.  That  we  shall  succeed  in  again  attaining  at  least  our  pre- 
war standard  there  is  no  doubt  whatever,  but  it  must  necessarily  take 
time,  and  I  would  ask  the  telegraphing  public  to  exercise  still  further  the 
iratience  which  they  have,  on  the  whole,  been  good  enough  to  show  in  the 
past.  The  unprecedented  delay  is  due  to  a  combination  of  circumstances 
for  which  we  cannot  be  held  responsible,  because  they  could  not  have 
been  foreseen. 

1st.  As  I  have  stated  on  former  occasions,  prior  to  August.  1914,  the 
routes  owned  by  the  Indo-European  and  by  the  Great  Northern  Tele- 
graph Companies,  which  passed  through  German}'  and  Russia,  dealt 
with  n  |>|ir(i\iiii.it.ly  40  per  cent,  and  30  per  cent,  of  the  Indian  and  Far 
East  ti.ltii  11  s|i.  I  ii\  ly.  and  since  that  date  we  have  had  to  deal  with 
praetiially  tli''  win. I    of  this  work  in  addition  to  our  own  traffics. 

2nd.  Before  the  war,  oursystem  of  duplicate,  triplicate,  and  in  some 
eases  quadruplicate  cables,  and  alternative  routes,  which  provided 
security  against  the  temporary  breakdown  from  natural  cau.ses  of  one  or 
more  sections,  always  gave  us  a  good  margin  of  capacity  over  and  above 
a  likelihood  of  any  abnormal  volume  of  traffic  which  might  arise  from 
any  special  event  of  national  or  international  interest.  The  consequence 
was  that  we  were  always  able  to  maintain  an  evenly  good  and  reliable 
service  for  Government,  for  commercial  and  for  Press  traffic  ;  but  when 
the  unprecedented  increase  of  traffic  with  which  we  had  to  cope  was 
suddenly  thrust  upon  us  the  whole  of  our  previous  margin  of  safety 
disap]ieared,  and  it  was  impossible  to  manufacture  and  lay  additional 
cables  to  meet  this  emergency.  Not  only  was  this  impossible,  but  it  was 
with  the  greatest  difficulty  that  we  were  able  to  maintain  the  cables 
already  laid,  although  we  employed  not  only  our  own  shijts,  but.  when 
available,  the  cable  repairing  ships  of  the  Telegraph  Construction  and 
Maintenance  Company  and  others,  as  well  as  craft  temporarily  placed 
at  our  disposal  by  the  Admiralty.  The  additional  exjienditurc  on  this 
account  alone  amounted  to  over  £100,000. 

3rd.  There  is  yet  another  factor  which  should  not  be  overlooked. 
namely,  shortage  of  staff.  To  maintain  a  large  staff  such  as  ours  it  has 
always  been  necessary  to  provide  a  strong  reser\e  of  probationers  in 
training  to  make  up  for  the  vacancies  occasioned  by  deaths,  breakdown 
of  health,  resignations,  &c.  The  demand  for  youth  to  maintain  the 
fighting  forces  had,  naturally,  the  effect  of  cutting  off  the  supply  of 
suitable  young  men.  and  as  it  takes  some  yeara  of  training  and  experience 
to  make  an  efficient  telegraph  operator,  the  burden  during  the  war  was 
thrown  upon  the  shoulders  of  those  who,  from  age  or  by  the  wise  decision 
of  the  Naval  and  Military  authorities,  were  prevented  from  taking  an 
active  ]iart  in  the  laud  and  sea  defences  of  theircountry.  Nothing  which 
I  coukl  say  in  jiraise  of  our  Staff's  successful  efforts  to  maintain  com- 
munication throughout  the  Empire  would  be  moiv  than  is  their  due, 
and  although  we  have  endeavoured  to  relieve  those  who  are  most  in 
need  of  rest  and  change,  I  regret  to  say  that  there  is  still  a  considerable 
number  whose  leave  is  long  overdue.  I  am  glad  to  say.  however,  that  the 
supply  of  suitable  yoimgmen  isnowmorc  satisfactory, and  the  strengthen- 
ing of  our  staff  isnow  only  a  question  of  time,  but  it  must  be  remembered 
that  some  years  training  have  been  lost. 

4th.  You  will  nuire  readily  n-alise  ourdifliculty  when  I  tell  you  that  the 
CJovernment  telegrams  exchanged  with  and  through  the  United  Kingdom 
contain  on  an  average  over  30.000  wortis  a  day.  whereas  in  1913  the 
daily  average  was  only  about  3.000  words.  The  total  number  of  jiaid 
words  dealt  with  by  the  Comjianies  in  1918  was  about  ISO  niilUons.  in 
addition  to  which  wc  have  carried  during  the  war  3  million  words  free 
of  charge  in  connection  with  Wounded.  Red  Cross  and  other  Benevolent 
Institutions.  In  1913  the  total  number  of  words  was  only  about  W 
millions — that  is.  comparing  the  pre-war  year  with  the  past  year,  the 
number  of  words  we  carried  increased  from  64  to  ISO  inilliims. 

We  had  hoped  that  with  the  removal  of  the  cen.sorshij)  restrictions 
and  the  re-introduction  of  ])rivate  codes,  the  volume  of  traffic  would 
appreciably  diminish.  The  reverse  has  taken  place,  the  numbei-  of 
luessages  has  increased,  and  their  length  is  only  slightly  retluced. 

As  this  total  daily  traffic  which  the  Companies  now  n-ceive  is  approxi- 
matel.v  equal  to  the  total  carrying  capacity  of  our  system,  nccumulations 
and  delays  aiv  bound  to  occur  whenever  an,v  of  our  jnain  lines  become 
interrupted  frou>  one  cause  or  another,  and,  as  you  know,  this  is  a 
factor  which  must  always  be  reckoned  with  by  all  submarine  cable 
Companies.  As  an  example,  I  may  nicntion  that  not  long  ago  two  of 
our  main  line  cables  were  accidentally  broken  by  shij>s'  anehoi-s.  and 
althotigh  these  weiv  speedily  Destoivd.  the  ace\imulntions  due  to  these 
interruptions  created  very  serious  delay,  because,  as  I  have  exjilainetl. 
there  was  no  margin  of  capacity  to  deal  with  the  congestion  r>>sulting 
from  the  interr\iptions. 

Although  it  is  hoped  that  the  block  will  be  cleared  during  the  Christmas 
holidays,  if  all  our  cables  are  working  normally,  this  will  only  give 
temporary  ivlief,  and  no  ))ermanent  imi)royement  can  be  ivlied  upon,  if 
the  traffic  is  maintained  at  its  ))re.sent  level,  until  we  can  inipi\>ve  the 
capacity  of  our  system  by  laying  additional  cables  and  ii\trodueing  new 
apparatus,  which  will  increase  ti>e  sjved  of  working.  Neither  of  these 
means  was  possible  during  the  war.  as  a  II  the  cable  and  electrical  apparatus 
manufactuivis  practically  devoted  the  whole  of  their  energies  to  the  out- 
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put  of  war  matprials,  and  it  will  hv  sonu-  tinip  yet  h  foiv  our  nijuirf- 
ments  can  Ix-  met.  We  have  long  since  placed  oiflers  for  both  cable 
and  apparatus,  and  the  manufacturers  an-  doing  all  they  can  to  assist 
us.  but  the  unavoidable  delay  in  delivery  hani|)ers  our  initiative. 

I  am  glad  to  say,  however,  that  we  made  arrangements  with  the 
Ministry  of  Shipping  to  charter  the  "  Stei)han,"  one  of  the  largest 
cable-laying  vessels  in  the  world,  which  was  taken  over  from  the  Germans, 
and  she  has  just  completed  the  laving  of  another  fast-speed  cable  between 
Porthcurnow,  in  Cornwall,  and  Gibraltar,  about  1,200  miles  in  length. 
which  will  form  the  first  section  of  a  new  main  line  between  Great  Britain 
and  the  Far  East  through  the  Mediterranean,  and  on  via  Bombay  and 
Madras  then  taken  on,  bv  our  Associated  Companv,  the  Eastern  Exten- 
sion -Australasia  and  China  Telegraph  Company,  to  Singapore,  involving 
an  expenditure  of  about  7,000  miles  of  cable.  Provisional  orders  were 
placed  immediatelv  there  was  a  Ukeliliood  of  the  cable  being  manu 
facturrd,  and  as  soon  as  each  section  is  delivered  it  will  be  laid  and 
worked.  In  the  meantime  partial  renewals  have  been  and  are  being 
carried  out,  and  other  means  have  been  devised  to  improve  the  speed 
of  some  of  our  existing  cables. 

To  illustrate  the  difficulties  of  increasing  our  ca])aeity  to  enable  us 
to  coiH?  with  the  groat  increase  of  traffic,  I  have  only  dealt  with  the 
question  as  it  affects  this  and  the  Associated  Companies,  but  our  manu- 
facturers are  also  being  ])ressed  by  other  Administrations  to  carry  out 
extensive  orders  for  cable  to  imjjrove  telegraphic  communication  in 
other  parts  of  the  world  wliere  there  is  also  heavy  delay. 

I  trust,  therefore,  that  those  interested  who  will  read  the  remarks  I 
have  made  to-day  will  be  convinced  that  we,  on  our  part,  are  doing  every- 
thing that  is  humanly  possible  to  achieve  what  they  require,  namely, 
a  quick  and  reliable  service.  Although  it  is  not  our  province  to  restrict 
our  clients  in  the  use  of  the  cable  service,  I  apjjeal  to  them,  in  their 
own  interest,  to  do  what  they  can  on  their  side  by  reducing  as  much  as 
possible — at  any  rate,  for  the  time  being — the  number  and  length  of  their 
messages,  and  I  would  further  ask  those  who  ar?  accustomed  to  send 
Christmas  and  New  Year  Greetings  to  their  friends  in  different  jjarts  of 
the  world,  to  forego  the  pleasure  of  making  use  of  the  cables  for  this 
purpose  during  the  coming  season.  In  the  past  these  greetings  have 
rcpresentetl  a  large rmount  of  traffic. 

I  would  like  to  refer  to  the  somewhat  vexed  question  of  urgent  tele- 
grams at  triple  rates.  These  messages  are  transmitted  after  Govern- 
ment messages,  but  before  the  ordinarj'fullrate-traffic.  Our  policy  has 
always  been  to  make  every  endeavour  to  supply  the  Public  with  a  raj)id 
and  accurate  .ser\'ice,  and  we  will  always  strive  to  attain  this  object.  In 
normal  times,  when  the  delay  from  one  end  of  the  line  to  the  other  rarely 
exceeded  three  hours,  there  was  no  necessity  for  Urgent,  that  is,  triple- 
rate  telegrams,  and  these  Companies  are  not  in  favour  of  their  general 
introduction.  Urgent  rate  telegrams  are  not  generally  accepted  in  this 
countrj'.  but  as  Continental  Administrations  had  no  such  restrictions, 
British  Merchants  and  others  were  placed  at  a  disadvantage.  Con- 
sequently, the  British  Government  issued  a  notification  through  the 
International  Telegraph  Bureau  in  Berne  precluding  the  acceptance  of 
urgent  telegrams  from  and  via  Europe  lo  Egy])t.  and  beyond  passing  over 
cables  landing  on  British  territorj-.  The  British  and  Continental 
Merchants  were  thus  placed  on  an  equal  footing,  except,  however,  in  the 
case  of  urgent  telegrams  to  Greece  and  Turkey,  which  continued  to  be 
accepted  from  the  Continent  as  they  could  pass  by  another  route  over 
«ables  which  did  not  land  on  British  territory,  namely,  those  con- 
necting Italy  direct  with  Greece.  In  order,  therefore,  to  afford  British 
Merchants  the  .same  faciUties,  the  acceptance  of  urgent  telegrams  at 
triple  rat,-s  from  the  United  Kingdom  to  the  Levant  was  authorised  by 
the  British  Government. 

In  the  ease  of  hom'nmrd  telegrams  for  the  United  Kingdom  and  the 
Continent,  these  can  be  accepted  at  urgent  rates  from  countries  which 
admit  them.  I  have  dealt  with  this  question  somewhat  at  length, 
but,  as  we  have  been  unjustly  criticised  regarding  the  excessive  charge 
for  triple-rate  telegrams  exchanged  with  Greece  and  Turkey,  I  consider 
it  neeessarj-  to  give  a  full  explanation  as  to  the  reasons  for  their  intro 
duction.  As  far  as  our  own  interests  are  concerned,  we  are  certainly 
verv  much  opposed  to  charging  triple  rates,  and  should  be  glad  to  see 
them  discontinued  everywhere  ;  but  the  matter  is  not  under  our  control. 
I  may  remark  that  we  are  one  of  the  few  public  concerns  which  has 
not  n\nM  its  charges  during  the  war.  On  the  contrary,  we  have,  in  fact, 
reduced  our  rates  since  1914  with  British  West  Africa,  New  Zealand,  the 
Dutch  East  Indies.  .Japan,  .South  Africa  and  East  Africa,  while  reductions 
with  China,  Hong  Kong  and  the  Philippines  will  come  into  operation  on 
1st  January  next.  Although  we  are  always  ready  to  reduce  rates 
whenever  circumstances  warrant  it,  we  must  point  out  that  the  Govern- 
ments of  fJreat  Britain  and  India  have  considered  it  necessary  to  increase 
their  pre-war  charges  for  local  internal  telegrams,  and  the  rentals  charged 
for  pneumatic  tuljes  and  underground  wires  have  also  recently  been 
raised,  which  hgji  had  the  effect  of  considerably  increasing  our  outpay- 
ments  in  Great  Britain. 

I  think  there  l(  only  one  other  point  which  I  need  refer  to,  but  it  is  a 
most  imjiortant  oni — namely,  the  General  Reserve  Eund.  It  is  true 
that  it  has  reached  the  figure  of  three  million  and  sevent.v-six  thousand 
pounds,  but  the  reason  it  has  grown  to  this  figure  is  due  to" the  conditions 
ruling  during  the  last  five  years,  which  made  it  imjMjssible  to  undertake 
necessary  renewals  and  the  laying  of  cables — even  those  which  in  the 
ordinary  course  would  have  been  necessary  to  jjrovide  a(lrliti(mal  caj)acity 
to  enable  us  to  deal  properly  with  the  normal  growth  of  our  business. 
Therefore  the  moneys  which  would  have  hei^n  expended  on  this  work 
had  there  been  no  war  were  invested  for  the  time  Ix'ing  in  War  Loans. 
When  it  became  possible  to  get  delivery  of  a  jiart  of  our  requirements, 
we  laid  the  first  link,  the  new  Porthcumow-Gibraltar  section  to  which 


I  have  already  referred.  Tliis  ('omi)any  alone  must  have  at  least  another 
4,000  miles  of  cable  as  soon  as  they  can  be  manufactured  and  laid,  the 
cost  of  which  will  be  chargeable  against  our  General  Reserve  Eund,  and 
as  the  pricesof  cables  to-day  are  so  greatly  in  exeessof  pre-war  i)riees,the 
Reserve  Fund  will  be  materially  reduced.  It  is  fortunate,  therefore, 
that  we  are  able  to  meet  our  prosijcetive  liabilities  In-  having  accumulated 
such  a  substantial  Reserve  as  that  shown  in  the  Accounts  to-day. 

It  may  be  as  well  to  remind  you  that  our  Reserve  Fund  Is  not  a  "  free 
Reserve  "  in  the  sense  of  the  Reserves  of  other  trading  concerns,  and 
cannot  be  looked  upon  as  available  for  capital  distribution.  It  is  set 
aside  for  the  specific  purpose  of  providing  renewals  and  additional 
cables,  &c.,  as  required  ;  and,  as  I  have  explained,  the  withdrawals  in 
future  will  be  very  heavy  if  we  a;-e  to  revert  to  the  excellent  cable  service 
til"  Associated  ( 'ouipanies  gave  before  the  war,  and  nothing  short  of  that 
will  satisfy  yiiiir  Board,  and  I  may  say  your  Staff  also. 

We  have  considered  it  advisable  to  order  a  new  cable  repairing  ship 
capable  of  consuming  either  coal  or  oil  fuel,  and  fitted  with  all  the  latest 
cable  repairing  machinery  and  equipment.  She  will  be  a  very  useful 
addition  to  our  fleet,  and  should  materially  assist  in  the  maintenance 
of  our  ever-increasing  cable  system.  Had  it  not  been  for  the  moulders' 
strike  she  would  have  been  delivered  in  May  next,  but  this  date  cannot 
now  be  adhered  to. 

Her  cost  will  be  more  than  double  the  pre-war  price,  and  it  is  fortunate 
that  the  Jlaintenance  Ships  Fund  has  this  year  been  augmented  by  the 
transferof  the  Reserve  made  for  .special  War  risks  of  £157,000,  on  which, 
I  am  glad  to  say,  no  calls  were  made  during  the  war. 

I  am  afraid  1  have  detained  j'ou  a  long  time,  but  it  was  necessary 
this  year  to  give  a  very  full  statement  as  to  the  position  of  the  Company 
and  of  what  we  have  done  and  of  what  we  intend  to  do  to  endeavour 
to  revert  to  pre-war  conditions. 

The  report  and  accounts  having  been  unanimously  received  and 
adopteil.  the  retiring  Directors  re-elected  and  the  Auditors  re-appointed 
the  proceedings  terminate<l  with  a  cordial  vote  of  thanks  to  the  Directors 
and  the  staff  at  home  and  abroad. 


Eastern  Extension  Australasia  &  China  Telegraph  Co.,  Ltd. 

The  eighty-fifth  ordinary  general  meeting  of  this  Company  was  held 
at  Electra  House,  on  Wednesday,  December  17th,  Sir  John  Denisok- 
Pendkk,   K.C.M.C!.   (Chairman  of  the  Company),   who  presided,  .said  : 

(Jentlemen  :  Before  dealing  %vith  the  Rejiort  and  Accounts,  I  must 
refer  to  the  loss  we  have  sustained  by  the  death  of  our  esteemed  colleague, 
Mr.  Francis  Augustus  Bevan,  who  had  been  a  Director  of  the  Companj 
ever  since  its  formation  in  1873.  His  information  and  advice  upoR 
financial  questions  was  always  most  valuable,  and  we  have  lost  an  able 
and  valued  colleague. 

In  presenting  the  Report  and  Accounts,  which.  I  presume  you  will,  as 
usual,  take  as  read,  .your  Directors  have  once  more  to  express  their 
regret  that,  for  the  same  reasons  that  prevailed  in  1917  and  last  year, 
they  were  unable  to  hold  the  Annual  General  Meeting  as  formerly  in  the 
month  of  May.  I  hope,  however,  that  it  will  be  found  possible  to  hold 
our  next  meeting  at  a  date  nearer  that  which  was  customary  in  pre-war 
days. 

The  enforced  delay  in  holding  the  meeting  did  not,  however,  prevent 
the  distribution  amongst  the  shareholders,  at  the  usual  time,  of  the  final 
dividend  and  bonus  for  the  year  1918,  as  the  Board  considered,  from  the 
estimated  figures  then  before  them,  that  they  would  be  justified  in  paying 
0  per  cent,  and  the  usual  bonus  of  2  per  cent.,  both  free  of  income  tax, 
without  waiting  for  the  shareholders'  approval,  and  the  audited  accounts 
now  before  you  show  that  their  views  were  correct. 

The  gross  receipts  for  the  year  1918  amounted,  in  round  numbers,  to 
£2,070.(100,  against  £l,.i08,00b  for  1917,  showing  an  increase  of  £562,000, 
due  to  the  enormous  increase  of  traffic  all  over  the  Company's  system 
during  the  ))ast  year. 

The  working  and  other  expenses  for  the  past  .year  amounted,  in  round 
nundicis.  to  tli2(),000,  against  £552,000  for  1917,  showing  an  increase^of 
£08,11(1(1,  wliicli  is  mainly  accounted  for  by  additions  to  the  staff,  salaries 
and  war  payments.  After  dc(UKting  from  the  increased  earnings  the 
additional  expenses  I  ha\c  just  rcfeired  to,  there  remains  an  increased 
nett  revenue  of  roundly  £49:!,(l(l(l  for  1918. 

The  amount  we  have,  therefore,  to  deal  with  at  to-day's  meeting  is 
£1,449,000,  out  of  which  provision  has  been  made  for  the  payment  of 
interest  on  the  4  per  cent,  mortgage  debenture  stock,  amounting  to  6ver 
£30,000,  for  excess  profits  duty,  and  income  tax.  payable  in  England, 
together  no  less  a  sum  than  £8fi0,000,  and  contribution  to  the  General 
Reserve  Fund  £350,000,  leaving  a  balance,  after  payment  of  the 
dividend  and  bonus  which  you  have  received,  amounting  to  £240,000, 
of  £41.(100,  which  is  carried  forward  to  the  current  year's  account, 
against  £72,000  for  1917, 

The  Company's  holdings  in  War  Loan  and  National  War  Bonds  on 
December  31st'  last  amounted  to  £1,038.000.  Since  the  close  of  the 
year  we  have  invested  a  further  sum  of  £857,(1(10,  making  a  total  holding 
of  nearly  two  and  a  half  millions  sterling,  and  I  am  sure  you  will  be  pleased 
to  learn  that  a  revaluation  of  our  securities  showed  that  the  provision 
made  in  past  years  on  account  of  investment  Huetuations  was  found  to 
be  practically  sufficient  to  meet  the  depreciation  of  the  reserve  fund 
securities  on  December  3l8t  last,  the  date  when  the  accounts  now  befort 
you  were  made  uj). 

You  will  have  doubtless  seen  some  of  the  many  references  appearing 
in  the  Press  to  the  delays  in  the  transmission  of  the  traffic  over  the 
cables  of  the  Eastern  and  Associated  (Companies,  particularly  during  the 
current  year,  and  to  the  public  announcement  recently  made  by  the 
Eastern   Telegraph   Compan.y   asking   the   commercial   commun.ty   to 
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•  curtail  their  cabling  as  much  as  possible  until  it  is  possible  to  effect  an 
improvement  in  the  existing  adverse  conditions.  Only  an  hour  ago  the 
general  meeting  of  our  allied  Companj',  the  Eastern,  was  held  in  this 
hall,  when  I  went  very  fully  into  the  causes  of  delays  on  traffic,  and 
showed  clearly  that  no  forethought  in  the  past,  or  action  at  the  present 
time,  beyond  that  which  we  have  already  taken  could  have  brought  our 
work  since  the  war  started  up  to  the  efficiency  of  the  service  prior  to 
August,  1914.  To  go  over  it  again  now,  would  be  only  to  detain  you 
xuinecessarily.  We  shall,  therefore,  send  you  a  full  report  of  the  meeting 
of  the  shareholders  of  the  Eastern  Company  which  will  give  you  full 
information  on  this  subject. 

As  an  illustration  of  the  enormous  growth  of  traffic  since  the  outbreak 
of  war,  I  may  mention  that  the  trans-Indian  and  our  local  traffics 
between  India  and  the  Far  East,  &c.,  show  an  increase  in  1918  of,  roundly, 
327  per  cent,  over  the  pre-war  year  1913.  Consequently,  additional 
carrying  capacity  is  urgently  required  to  deal  with  this  large  volume  of 
traffic,  and  we  are  making  arrangements  for  the  manufacture  and  laying 
of  a  new  cable  between  Madras  and  Singapore  at  the  earliest  possible 
moment.  The  Eastern  and  other  cable  companies  also  urgently  need 
more  cables  to  meet  their  traffic  requirements,  and  it  will,  therefore,  take 
some  little  time  before  this  can  be  effected.  The  money  required  for  the 
Madras-Singapore  cable  will  be  taken  from  the  General  Reserve  Fund, 
which,  as  the  shareholders  are  aware,  was  created  for  meeting  expenditure 
of  this  nature. 

A  letter  received  from  a  shareholder  a  few  days  ago  suggests  the  capi- 
talisation of  the  reserve  fund,  to  bring  the  capital  account  into  a  truer 
relation  to  its  actual  assets,  but  our  reserve  fund  is  not  a  "  free  reserve," 
as  prevails  in  some  companies,  and,,  instead  of  being  capitalised  as  sug- 
gested it  must  be  largely  added  to,  as  in  the  past,  whenever  possible,  to 
meet  the  heavy  calls  that  will  have  to  be  made  upon  it  from  time  to  time. 

The  vacancy  in  the  directorate  caused  by  the  death  of  Sir  John  Wolfe 
Barrj-.  K.C.B.,  has  been  filled  by  the  appointment  of  John  H.  Wilson, 
Esq.,  C.B.E.,  which  you  will  be  asked  to  confirm  when  the  resolution  for 
re-election  of  Directors  is  submitted  to  you  before  the  close  of  the  meeting. 
For  many  years  Mr.  Wilson  has  been  closely  associated  with  the  British 
India  Steam  Navigation  Company,  and  other  important  shipping  in- 
terests, and  his  knowledge  in  these  matters  and  experience  of  many  years 
in  the  East  will  he  found  of  material  assistance  to  the  Board  of  this  Com- 
pany. 

The  report  and  accounts  having  been  unanimously  received  and 
adopted,  the  retiring  Directors  re-elected,  and  the  auditors  re-appointed, 
the  proceedings  terminated  -svith  a  cordial  vote  of  thanks  to  the  Directors, 
and  the  staff  at  home  and  abroad. 


Western  Telegraph  Company,  Ltd. 

The  eighty-sixth  ordinary'  general  meeting  of  the  Western  Telegraph 
Company,  Ltd.,  was  held  on  Wecbiesdaj-,  December  17,  1919,  at  Electra 
House,  Flusbury  Pavement,  London,  E.G.,  Sir  John  Denisos-Pender, 
K.C.M.G.,  the  Chairman,  presiding. 

The  SECRETARY  (Mr.  E.  Steer  Hodson)  read  the  notice  convening 
the  meeling,  the  minutes  of  the  previous  meeting,  and  the  Auditors' 
report. 

The  CHAIRMAN  :  Gentlemen,  it  affords  the  Directors  much  pleasure 
in  again  submitting  a  satisfactory  report  and  statement  of  accounts, 
although  the  prejia ration  of  them  is  still  somewhat  belated  owing  to  the 
continuation  of  many  of  the  difficulties  with  which  we  have  had  to 
contend  during  the  past  five  years,  and  to  which  I  referred  in  some  detail 
at  the  last  general  meeting.  Tliis  unavoidable  delay  was  foreseen  some 
months  ago.  When,  however,  we  were  in  possession  of  sufficient  data 
to  warrant  the  declaration  of  the  usual  final  dividend  and  bonus,  the 
Board  decided  to  issue  the  warrants  to  the  shareholders  at  the  end  of 
last  September  instead  of  waiting  until  it  was  possible  to  present  final 
accounts  and  to  hold  the  meeting.  I  do  not  propose  to  detain  you  by 
going  into  any  details  of  the  figures  now  before  you,  which  are  very  fuUy 
set  out,  but  comparing  the  chief  items  with  those  of  the  corresponding 
])eriod  the  revenue  for  this  year  shows  an  increase  of  nearly  £498,000. 
The  increase  in  working  expenses,  income  tax,  and  excess  profits  duty 
accounts  roughly  for  £286,000,  leaving  a  net  increase  of  £212,000.  The 
Directors  have  transferred  £450,000  to  the  general  reserve  fund,  £30,000 
in  further  reduction  of  the  amount  of  capital  expenditure  in  excess  of  the 
share  capital  and  debenture  stock  issued,  £50,000  to  the  maintenance 
ships'  reserve  fund,  and  £30,000  to  the  land  and  buildings  depreciation 
fund.  Three  interim  dividends  of  1  i  per  cent,  each,  and  a  tins  1  dividend 
of  li  per  cent.,  also  a  bonus  of  2  per  cent.,  have  been  paid,  amounting 
together  to  £166,344,  making  a  total  distribution  of  8  per  cent.,  five  of 
income  tax,  fpr  the  year  ended  June  30th,  1919,  thus  leaving  a  balance  of 
£37,803.  2s.  Id.  to  be  carried  forward  to  the  next  account. 

You  wOl  observe  that  although  in  the  report  and  accounts  £4.50,000 
has  been  transferred  to  the  general  reserve  fund  it  has  been  debited  with 
£600,000  odd,  being  part  of  the  cost  of  the  manufacture  and  installation 
of  new  cables.  Tliis  fund  thus  stands  at  nearly  £2,115,000.  Now  let 
me  ask  your  attention  to  the  calls  we  shall  have  to  make  on  this  reserve 
in  the  near  future.  Tlie  £600.000  to  which  I  have  referred  is  only  a 
portion  of  the  total  with  which  we  are  faced  in  carrying  out  our  pro- 
gramme, which  I  will  now  lay  b.-fore  you.  It  is  with  much  satisfaction 
that  I  am  able  to  inform  you  that  since  our  last  meeting  an  agreement 
has  been  made  between  your  ComiKiny  and  the  important  American 
enterprise,  the  Western  Union  Cable  Company,  whei-ebj-  that  Company 
will  join  our  new  cable  from  Brazil  at  the  Island  of  Barbados  with  a 
cable  from  Florida,  thus  forming  the  shortest  and  most  din-ct  coni- 
mimication  between  the  River  Plate,  Brazil,  and  the  Ui\itcd  States. 
These  cables  will  be  of  sufficient  jjower,  and  be  equipped  with  a  system 
of  working  to  enable  these  two  Companies  to  deal  with  even  a  far  larger 


volume  of  traffic  than  is  contemplated  to  develop  for  some  considerable 
time,  thus  providing  the  nations  of  South  and  North  America  with  a 
service  which  has  become  a  commercial  necessity  in  these  times.  I  feel 
sure  this  agreement  will  rebound  to  the  advantage  of  both  Companies. 
The  new  cable,  to  which  I  referred  on  the  last  occasion  when  1  had  the 
pleasure  of  addressing  you — namely,  that  between  the  Island  of  Ascencion 
and  Rio  de  Janeiro,  were  successfully  laid  in  September  last,  and  has 
somewhat  reUeved  the  difficulties  experienced  through  the  interruption 
of  the  original  cable  to  Brazil,  nearly  25  years  ago.  It  was  impossible 
to  arrange  the  manufacture  of  the  necessary  cable  to  lay  the  new  and  the 
cable  to  repair  the  old  line,  and  the  former  was  considered  of  much  greater 
importance,  and  therefore  was  carried  out  first.  We  have  put  on  order 
1 ,000  nautical  miles  of  cable  to  renew  partially  this  old  line,  but  shall  not 
be  able  to  obtain  delivery  and  charter  a  suitable  vessel  to  carrj'  out  the 
work  until  later,  the  demand  for  cables  elsewhere  [being  now  so  great. 
The  threatened  competition  of  which  I  told  you  last  year  will  come  into 
force  within  the  next  few  months,  when  rival  cables  will  be  laid  by  the 
Central  and  South  American  Company  between  Rio  de  Janeiro  and 
Santos  and  Uruguay. 

Before  the  war  we  had  just  commenced  to  renew  certain  of  the  original 
cables  along  the  Brazilian  coast.  This  policy  has  necessarily  been 
suspended  for  the  last  five  years,  as  owing  to  the  difficulty  in  acquiring 
cable,  and  the  great  risk  of  transport,  which  was  also  most  difficult  to 
secure,  it  was  absolutely  essential  to  conserve  our  stocks  of  cable  at  the 
foreign  stations.  Tliese  renewals  are  now  of  course  more  nec^ssarj-  than 
ever,  and  will  be  effected  as  soon  as  circumstances  permit  by  our  own 
cable  ships  stationed  on  the  coast. 

The  shareholders  will  remember  that  our  Company  is  the  holder  of  all 
the  preference  shares,  and  93  per  cent,  of  the  ordinary  shares  of  the  West 
Coast  of  America  Company,  which  owns  a  single  line  of  cables  along  the 
Chilian  and  Peruvian  coasts  as  far  as  Lima,  and  which  Company  is 
connected  to  our  system  on  the  East  Coast  by  land  lines  over  the  Andes 
from  Valparaiso  to  Buenos  Ayres.  Although  the  total  cable  capacity 
of  that  Companj'  and  our  competitors,  the  Central  and  South  American 
Company,  on  that  coast,  is  ample  for  all  requirements — Government, 
commercial  and  Press — the  competition  is  such  that  I  must  foreshadow 
the  necessity  in  the  interests  of  the  West  Coast  Company  and  the 
Western  Company  of  considerable  expenditure,  not  only  in  strengthening 
the  existing  communications,  but  in  extending  the  cables  further  north. 
A  further  sum  of  about  £1,500,000  will  be  expended  in  the  near  future, 
apart  from  the  cost  of  extensions  on  the  Chilian  and  Peruvian  coasts,  to 
which  I  have  just  referred.  Also  we  must  not  forget  that  the  original 
cables  have  now  been  submerged  for  many  years,  and  although  they  are 
carrying  the  traffic  satisfactorily  it  is  certain  that  heavy  renewalswill 
have  to  be  effected  sooner  or  later.  We  are  now,  therefore,  reaping  the 
benefit  of  the  policy  which,  in  the  past,  has  so  cordially  been  approved 
by  the  shareholders  in  buOding  up  substantial  reserves  which  are 
requisite  in  order  to  maintain,  renew  and  increase  our  plant,  and  thus 
enable  us  to  assure  a  continuance  of  the  prosperity  of  the  Company, 
without  having  to  resort  to  the  issue  of  fresh  capital,  which  in  times  such 
as  these  could  only  be  done  at  a  very  high  rate  of  interest. 

1  think  I  have  now  given  you  full  information  of  what  has  taken  place 
in  your  Company  durmg  the  last  12  months,  and  will  now  move  : 
"  That  the  report  of  the  Directors  and  the  accounts  for  the  year  ended 
June  30th,  1919,  now  submitted,  be  approved  and  adopted." 

The  resolution  having  been  carried  unanimously,  the  retiring  Directors 
re-elected,  and  the  auditors  re-appointed,  the  proceedings  concluded  with 
a  cordial  vote  of  thanks  to  the  Chairman  and  the  Board,  and  to  the  staff 
at  home  and  abroad. 


The  Western  Union  Telegkaph  Company  has  declared  a  quarterly 
dividend  of  S.175. 

A  quarterly  dividend  of  IJ  per  cent,  has  been  declared  by  the  Bra- 
ziLi.vN  Tr.\ction,  Light  and  Power  Company  on  the  cumulative 
preference  shares. 

At  an  extraordinary  meeting  of  the  Adelaide  Electric  Supply 
Company,  Ltd.,  on  Tuesday  it  was  resolved  to  split  the  £5  shares  into 
five  shares  of  £1  each. 

In  the  report  of  the  Northern  Explor.\tion  Company,  Ltd.,  it  is 
stated  that  wireless  stations  have  been  erected  by  the  company  at  King's 
Bav  and  Calypso  Bay,  Spitzbcrgen,  and  communication  is  now  estab- 
hslied. 

The  preference  share  and  transfer  books  of  the  Avtomatic  Tkuephonk 
Mfo.  Company  are  closed  from  the  18th  to  2.')th  inst.,  inclusive,  for 
preparing  the  dividend  warrants  on  the  6  |Hn-  cent,  preference  shares 
for  the  half  year  ending  3l8t  inst. 

The  dircctoKi  of  the  Electric  &  Gener.u.  Invest.mknt  Company, 
Ltd.,  have  declared  a  dividend  of  3s.  per  share  on  the  preference  shares, 
being  at  the  fixed  rate  of  6  jier  cent,  (less  tax)  per  annum  for  the  six 
months  ending  31st  inst. 

The  Auckland  Electric  TiiAmvAYS  Company,  Ltd.,  has  declared 
a  dividend  of  2i  per  cent.  (Gd.  ^x^rsharv).  less  tax,  on  the  ordina ry  sha  res 
for  the  half-year,  making  5  per  cent,  for  the  year.  A  sum  of  £22,5(X> 
has  been  placed  to  ivnewak  and  depreciation  account,  £42,643  to  rejwirs 
and  maintenance,  and  £9,777  forward.  At  the  meeting  last  week 
Mr.  C.  Shirrcff  Hilton  explained  that  the  Corporation  exercised  the 
option  to  purchase  and  took  possession  of  the  imdertaking  on  Jmie  1. 
The  whole  of  the  purchase  money  was  repayable  in  debentures  of  the 
Corporation,  the  e.xact  amount  being  subject  to  various  adjustments, 
and  the  chairman  of  the  company  (Mr.  C.  G.  Tegetmeier)  was  on  his 
way  to  Auckland  to  complete  the  arrangements. 
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At  the  annual  meeting  of  S.  Smith  ^  Sons  (Motor  Accessokiks). 
Ltd.,  last  week  it  was  reported  that  owing  to  the  accounts  from  the 
colonial  branches  not  having  been  received,  and  in  view  of  the  outstand- 
ing queries  under  the  Finance  Act,  the  directors  wciv  unable  to  submit 
the  usual  accounts  for  the  year  ended  July  31  last.  During  the  year 
business  had  been  entirely  satisfactori".  and  the  difficulties  inseparable 
from  the  transition  period  had  been  overcome,  so  that  during  the  present 
financial  year  the  full  benefit  of  the  enlarged  business  should  be  felt. 
The  expectations  of  large  orders  for  peace-time  products  had  been 
fulfilled,  the  onlers  in  hand  being  sufficient  to  keep  the  works  fully 
employed  for  a  lung  time  to  come.  The  profits  earned  for  last  year 
justified  the  jiayment  of  a  final  dividend  of  Is.  3d.,  which  with  the 
interim  dividend,  made  10  per  cent.,  tax  free,  for  the  year.  The  business 
of  the  M.L.  Magneto  Company.  Ltd.,  which  was  purchased  in  July 
last,  continued  to  make  satisfactory  progre-ss. 

Mr.  S.  Smith,  who  i)resided,  stated  that  it  was  no  easy  matter  to  con- 
vert a  factorj-  employing  ui)wards  of  2,000  workpeople  from  one  business 
to  another,  but  he  claimed  that  they  had  been  one  of  the  first  to  overcome 
those  difficulties,  .so  that  at  present  they  were  at  present  in  full  swing 
and  producing  at  a  higher  rate  than  ever  before  in  the  history  of  the 
company.  With  the  increased  capital  one  exj)ected  to  do  moi'e  business 
but  it  had  been  a  .<ur|)rise  to  them  that  the  company  should  have  been 
invited  to  undertake  contracts  such  as  had  been  offered  during  the 
past  few  months.  It  proved  that  motor  trans])ort  was  still  in  its  infancy. 
The  actual  sales  of  the  company,  and  its  subsidiaries,  at  the  present  time 
were  at  the  rate  of  approximately  £1,000,000  sterling  per  annum,  a 
higher  figure  than  it  had  reached  at  any  time  during  the  war,  and  ten 
times  the  pre-war  sales  of  the  company.  The  board  anticipated  that 
by  the  end  of  the  i)resent  financial  year  the  turnover  would  be  at  the 
rate  of  from  one  and  a-half  to  two  millions  per  annum.  The  greater 
the  output  the  better  they  were  in  a  position  to  treat  their  workpeople. 
The  company's  products  had  been  well  received  throughout  the  trade. 
Tlie  company  was  increasing  its  selling  organisation  throughout  Great 
Britain,  the  British  Empire,  and  other  parts  of  the  world,  and.  with  the 
increasing  demand  for  their  manufactures  all  over  the  world,  he  was 
confident  that  the  business  would  expand.  Their  products  included 
speedo-motors.  the  pnxluction  of  new  models  of  which  was  in  full  swing 
and  amounted  to  several  hundreds  daily.  The  demand  was  large  and 
exceeded  the  supply.  Their  lighting  and  starting  equipment  had  been 
recognised  as  one  of  the  best  on  the  market,  and  the  demand  was  very 
large.  Production  was  increasing  week  by  we  -k.  They  anticipated  an 
outputof  something  like  three-quarters  of  a  milUon  in  that  product  alone. 
The}'  were  also  doing  well  with  their  magneto  and  their  K.L.G.  plug. 


New  Gompanies?. 

CHARTERS  ELECTRIC  SUPPLIES  COMPANY, LTD.  ( 1 61 ,326).— Private 
comjiany.  r.-.'.  Dfr.  .").  cajiital  tl  .0(10  in  tl  shares.  Objects  :  To  take  over 
the  business  of  an  elvctrical  engineer,  and  dealers  in  electric  supplies 
carried  on  by  ('.  H.  Charters  at  Warrington  as  the  "Electric  Supplies 
Company."  First  directors  are  C.  H.  Charters  (managing  director)  and 
P.  Peacock  (both  ji'-rmanent).  Reg.  office  :  1,  Mill-street,  Warrington. 
DAVIES  &  STACK,  LTD.  (161.270)— Private  company.  Reg. 
Dee.  4.  1  a))ital  £600  in  £1  shares.  Objects  :  To  carry  on  the  business 
of  aeronautical,  marine,  motor,  clectri<^al,  mechanical  and  general 
engineers,  &e.  First  directors  are  Em.  J.  V.  Howard  Davies  and  A.  R. 
Stack.     Sec.  :    A.  R.  Stack.     Reg.  office  ;    30.  Bedford-row,  W.C. 

ELEOCEICAL  &  ENGINEERING  DEVELOPMENT,  LTD.  (160,991)— 
Private  company.  Reg.  Nov.  26,  capital  i'lO.IMIll  in  !t..'>00  8  per  cent- 
cumulative  preference  shares  of  £1  cacli  and  Kl.OOd  finnulers'  shares  of 
Is.  each,  to  cany  on  the  business  of  manufacturers,  r,^pairers,  im))orters 
and  exporters  of  and  dealers  in  electrical  devices  and  materials,  &c. 
First  directors  are  E.  Schattner,  E.  A.  Godson  and  D.  J.  Longden.  Sec.  : 
D.  .T.  Ixint'dcn.     Reg.  office  :   3.5,  Copthall-avenue.  E.G. 

FITMENTS,  LTD.  (160,909)— Private  company.  Reg.  Nov.  24. 
cai)ital  £2,OnO  in  £1  shares.  Objects  :  To  take  over  an  agreement 
iK-tween  A.  S.  Cubittand  •!.  W.  Ellingham  for  the  purchase  of  an  inven- 
tion relating  to  improvements  in  shade  tilting  devices,  and  to  carr>'  on 
the  bu8inessofmanufactur.'rsofacces8ori"S,fittina«. machinery.  &c.  Fii-st 
directors  are  W.  S.  Urnwn.  (i.  W.  Webb,  C.  Burwelland  J.  W.  Ellingham. 
Sec.  :     W.    S.     Bn.wn.     R -g.    office  :     98,    Spital-slreet,    Dartford. 

OEOROE  AIRE7  &  CO.  (ELECTRICIANS),  LTD.  (161,118)  — 
Private  company.  Reg.  Xov.  29.  capital  £1,000  in  £1  shares.  Objects  : 
To  take  over  the  business  of  electricians,  engineers  and  contractors 
carried  on  at  Sheffield  as  fieorge  Aircv  &  (.'ompany.  Reg.  office  :  25, 
King-.-treet.  Sheffield. 

HYMAN,  WOOD  t  COMPANY,  LTD.  (161,194)— Private  company. 
Reg.  iJei-.  2,  capital  £4,000  in  £1  shares,  to  carry  on  the  business  of  civil, 
mechanical,  electrical  and  hydraulic  engineers,  manufacturers  of  and 
dealers  in  motor  cars,  Ac,  and  to  enter  into  an  agreement  with  C  J.  T. 
Hayman  and  •!.  H.  Ha^Tnan.  First  directors  are  C.  •!.  T.  Hayman 
(managing),  J.  H.  Hayman  (deputy  managing)  and  A.  H.  Wood.  Reg. 
office:   41,  Cheapside,  K.f'. 

MOSSES  &  MITCHELL,  LTD.  (161.127)— Private  company.  Reg. 
Xov.  29.  lapital  £3.".. 11(1(1  in  £1  shares,  to  lake  over  the  business  of  dealers 
in  vulcanised  fibre,  i  arried  on  at  (Jolden-lane  and  Banner-street,  E.C.. 
as  Mosses  &•  .Mitchell,  and  to  carry  on  the  business  of  manufacturers  of 
and  dealers  in  "  Vulmos  "  and  other  vulcanised  fibre,  Enianden  steam 
jointing,  asbestos,  insulating  materials,  &e.  First  directors  are  .J.  Wood, 
J.  (i.  Moore  and  W.  P.  Dunfoy.  Reg.  office  :  122  4,  Golden  lane.  Bar- 
bican, E.C. 


P.  J.  MASON  &  COMPANY.  LTD.  (l(i.).489)— Private  ci>ni|uny.  Reg. 
Xov.  11.  capital  £1.00U  in  £1  shares.  Objects:  To  carry  mil' at  Dar- 
lington and  elsewhere  the  business  of  motor  and  gener,;!  engineers 
buyers  and  sellers  of  motor  cars  and  machinery  of  all  kinds,  electrical, 
mechanical  and  general  engineers.  &c.  First  directors  arc  P.  .1.  .Mason 
(permanent  managing  director)  and  E.  M.  PuUen.  Sec.  :  P.  .1.  ^lason. 
Reg.  office  :    .39.  Pricstgate,  Darlington. 

NORTHERN  BALL  BEARINGS,  LTD.  (160,618)— Reg.  Xov.  14.  cajjital 
£200.000  in  £1  .shares,  to  carry  on  the  business  of  sellers  and  manufac- 
turere  of  ball  and  other  bearings,  engineers,  &c.  First  directors  arc 
X.  0.  J.  L.  WalUnius.  L.  E.  Little,  A.  Senior,  L.  H.  Coatalon,  A.  G. 
Scarnell,  J.  B.  Tainton  and  J.  Bcswick.  Mr.  N.  O.  J.  L.  Wallenius  is 
Swedish  and  M.  L.  H.  Coatalon  is  French.  Reg.  office:  115.  Great 
Portland-street.  W. 

PONSFORD  &  MoHAROY.  LTD.  (10,775)— Private  company.  Reg. 
Xov.  26,  capital  £4,000  in  £1  shares  (2,000  preference  and  2,000  ordinary), 
to  carry  on  the  business  of  electricians,  electrical,  mechanical  and  motor 
engineers,  &c.  First  directors  are  S.  Ponsford,  .T.  G.  McHardy  and  S.  J. 
Ponsford.  Sec:  S.  .J.  Ponsford.  Reg.  office  :  58,  Gravstrect,  Broughty 
Ferry. 

RAWLPLUG  COMPANY,  LTD.  (180,817)— Private  company.  Reg. 
Nov.  20.  capital  £.50.000  in  £1  shares  (20,000  ordinary,  15,000  cumulative 
8  per  cent.  1st  preference  and  15,000  8  per  cent,  cumulative  2nd  pre- 
ference), to  carry  on  the  business  of  manufacturers  of  and  dealers  in  wall 
plugs,  tools,  &c.  The  first  directors  are  J.  J.  Rawling  and  L.  Tvveedie. 
Smith.  and  others  to  b?  appointed  by  the  subscribers.  Sec.  :  (pro  tem.) 
J.  Kirkham.     Reg.  offic>  :  95,  Gloucester-road,  South  Ken.sington,  S.W.  , 

RAYNER  &  HEALD.  LTD.  (161.102)— Private  companv.  B?g. 
Nov.  28.  capital  £10,000  in  £1  shares.  Objects:  To  take  "over  the 
business  of  electrical  engineers  carried  on  as  Rayner  &  Heald  at  Derby, 
and  to  enter  into  an  agreement  with  W.  H.  Platts.  First  directors  are 
W.  H.  Platts  (permanent  gov.-rning  director),  D.  D.  Rayner  and  J.  R. 
Heald.     Reg.  office  :    10.  Park-row.  Leeds. 

R0GE1S,  WILSON  &  COWPANY,  LTD.  (160,570.)— Private  com- 
pany ;  reg.  Nov.  13,  capital  £5,000  in  £1  shares,  to  carry  on  the  business 
of  manufacturers  of  moulds,  machinery  and  other  articles  and  materials 
used  in  the  manuficture  of  rubber  and  rubber  goods,  pattern  makers, 
electric  and  general  engineers.  &e.  First  directors  are  C.  W.  Cooke,W. 
Rogers,  J.  E.  Copeland,  W.  A.  Rogers,  C.  H.  Wilson  and  H.  T.  Hiam. 

A.  W.  TOV  &  COMPANY,  LTD.  (160,925)— Private  company.  Reg. 
Nov.  25,  capital  £2.000  in  £1  shares.  Objects  :  To  carry  on  the  business 
of  consulting,  mechanical,  electrical  and  aeronautical  engineers,  ma- 
chinists, manufacturers  of  motor  cars,  &c.  A.  W.  Toy  is  the  first 
director.     Sec:    H.Smith.     Reg.  office  :   66,  Victoria-street,  S.W.I. 

A.  VEREY  &  COMPANY,  LTD.  (161,137)— Private  company.  Reg- 
Xov.  29,  capital  £1,000  in  £1  shares,  to  carry  on  the  business  of  elec- 
tricians, electrical  and  mechanical  engineers,  &e.  The  permanent 
governing  directors  are  :  Lieut.  G.  H.  X'erey  and  A.  K.  \'erey.  Reg. 
office  :    52a,  Bow-lane.  E.C 

WALLIS  &  WAISON.  LTD.  (161,048)— Private  company.  Reg. 
Xov.  27,  ca])it!il  £10,000  in  £1  shares,  to  carry  on  the  business  of  electrical 
engineers,  &c.,  and  to  acquire  the  business  carried  on  at  Park-row,  Leeds, 
as  Wallis  and  Watsons.  Governing  director  :  E.  C.  Wallis.  Solicitor: 
R.  G.  Emsley,  Atlas  Chambers,  I.eeds. 


Prices  oi  Metals.  Chemicals,  &c. 

Tuesday.  Dec  16. 

Copper—  Price.  Inc.  Deo. 

Bestselected porton  £115    0    0  £4     0    0  — 

Electrolytic  bars £117     0     0  £6     0     0  — 

H.C.  wire  basis per  lb.  Is.     3 ftd.  -Jid.  — 

Sheet Is.     i^gd.  ^d.  — 

Phosphor -hronze   Wire — 
Phosphor-bronze 

wire. basis Is.   1  ^gd.  ijd-  — 

Brest  60/40— 

Rod,  basis      Os.   lliJd.  i^^d.  — 

Sheet,  basis ,  Is.  28(1.  —  — 

Wire,  basis     Is.  2Jrl.  —  — 

Iron — 

Cleveland  Warrants     per  ton  £8     4     0  —  — 
Galvanised      steel 

wire,  basis  8  SWG          .,  £34   10     O  —  — 

Lead  Pig — 

English 40   15     0  —  £0   1.5     0 

Foreisrn  or  colonial              ,.  39  12     6  —  £0   17     6 

Ttn— Ingot    315     5     0  £10   15     0  — 

Wire,  basis    pcrlb.  0     3   101      IJd.  — 


Salammoniac. — Percwt.80s.and7os. 
Sulphur  (Flowers).— Per  t  )n  £23. 
(Roll  Brimstone).— Per  ton 

£22  10s. 
Sulphuric    Acid    (Pyrites,  168°).— 

Per  ton,  £7  IBs.  9d. 

Shellac— T.ti.  Orancc,  700s.  ;  A.C.  Garnet.  .500s. 

Riihher. — Para  fine,  2s.  (i\d. :    plantation  1st.  latex  23.  7d.  lb 

The  metal  prices  are  supplied  by  the  British  Insulated  &  Helsby  Cable, 
Ltd. .and  the  rubber  figures  by  W.T.Henley's  Telegraph  Works  Company, 


Copper  Sulphate. — Per  ton  £40. 
Boric    Acid  (Crystals) —Per   ton. 

£72. 
Carbon  Bimlphide. — Per  ton  £55. 
Sodium  Bichromate. — Per  lb.  lid. 
Sodium  Chlorate  —Per  lb.  6d. 
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EXCELLENT 

ACCUMULATORS 


A  most  favourable  im- 
pression has  been  made 
upon  me  concerning  the 
"Exide"  Accumulators, as 
I  have  been  testing  one  of 
the  Six- Volt  Batteries  in 
connection  with  my  new 
car.  It  is  used  with  the 
Delco  system,  and  has 
given  me  the  greatest 
possible  satisfaction,  both 
for  starting  and  lighting. 
The  weather  recently  has 
been  as  severe  as  we  shall 
get  it  through  the  winter, 
and  there  has  been  no 
falter,  either  for  starting 
up  or  lighting.  I  do  not 
remember  a  battery  that 
has  produced  such  uni 
formally  good  results. 

Commercial  Motor, 
Dec.  9,  igig. 


C.E.S.C'BOL^ 

TYPE  3XG    13-1. 


THESE    BATTERIES     ARE     STANDARD 
EQUIPMENT  ON  THE  NEW  FORD  CARS. 


ELECTRICAL 
STORAGE CO 
LIM1TED> 


CLIFTON  JUNCTION.  Nf.  MANCHESTER 

London  Office : 
39,   VICTORIA   STREET,   S.W.I. 

London  Depot  and  Showrooms : 
220,    SHAFTESBURY    AVENUE,    W.C.  2. 


ilk 


J 


ncscB 


What  kind  of  service  does  your 
electrical  plant  give  you  ?  Do  the 
various  machines  run  easily  or  do 
you  experience  frequent  stoppages? 
If  the  latter  is  the  case  look  to  the 
insulation,  for  poor  insulation  is  one 
of  the  most  frequent  causes  of  break- 
down in  the  shops.  Nor  is  it 
necessary,  for,  by  using  Standard 
Insulating  Varnishes  and  Com- 
pounds you  can  obviate  the  trouble 
in  its  entirety.  It  is  impossible 
to  obtain  finer  insulating  materials 
than  those  produced  under  the 
Standard  name,  for  that  name  is  a 
guarantee  of  fine  quality  of  the 
materials  used  and  of  extreme  care 
m  the  process  ot  manufacture. 


v^S4NDARD 


TNS  ULA  TING 
Varnishes  V  Conypounds 


n 


Stlindard,n5ul..l.n5Specal 
lies  arc  tmolofly  used  b 
ihe  Icadmiteleclr.cjl  man,i 
factur.ngllims.  lisKlin 


nd 


pov, 


etc  whicK  con- 
stitutes dcfmile  proof  o( 
their  pmctical  utility 


Calaloguf.     and     E«pfrl     advice     where    netessary '  (rom  ; 

PINCHIN,    JOHNSON   &    CO,    LTD., 

MlNRK\A       lllH'SE.      lil-vi^       MOK-,      l.i.M.ON.       f   C.  v 


IV. 


THE  ELECTRICIAN. 


Decembkr  26,  1919. 


THE  DARLINGTON  FORGE,  LTD, 


Telegrams  : 

•*  FORGE,  DARLINQTON. 


DARLINGTON. 


Telephone: 
No.  zeio. 


STEEL  AND  IRON   FORCINGS 
AND  STEEL  CASTINGS 

LIGHT      AND      HEAVY 
UP    TO    ANY    WEIGHT 

IN     THE     ROUGH     OR     MACHINED 


DYNAMOS. 
MOTORS. 
TURBINES. 
ELECTRICAL     PLANT 
EQUIPMENT. 


CRANK     AND 
STRAIGHT     SHAFTING. 
MAGNETS. 
CRANES. 
LOCOMOTIVES,     & 


ALL    GENERAL    AND    MARINE    ENGINEERING    AND    SHIP    WORK. 


liOirAL    tCi-' 


MTAN 


"POINTOLITE      LAMP 

(for  direct  current  only). 

This   Lamp  marks  an  entirely  new  departure    from   the  usual   type  of 

focus-f  ilarrient  lamp,  as  the    light   source    is  a  high  efficiency  Tungsten 

incandescent  arc  burning  in  a  tras-filled  bulb. 

The  source   of   light  is  therefore  a  point' of   great  brilliancy  and   is,  of 

course,   ideal    for  Optical    projection,  giving  a  perfect  disc  free  from 

blurs  and  inequalities. 

The  lamp,  which  is  mide   in  four    different    candlepowers.  has  many 

applications  in  Electrical,  Chemical,  Surgical,  Optical,  and  other  classes 

of  work  where  a  point  light  source  is  essential. 

For  further  particulars  ask  for  Leaflet  iVo.  L3I24. 

THE    EDISON    SWAN   ELECTRIC    CO..  LTD.. 

PONDERS    END,    MIDDLESEX. 

Branches   and    Depots   in   all    principal    towns. 
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Overhead  Transmission 
and  Distribution 

'  I  *HE  great  need  of  the  times  is  Production  and  Economy. 

-*■  Production   necessitates   the  greater    use    of   power — 

Electric  Power  ;  Economy  in  the  use  of  Electric  Power  ne- 

■cessitates  Transmission  and  Distribution  by  Overhead  Lines. 

The  DESIGN.  MANUFACTURE  and  SUPPLY 

o(  such    material-Poles,    Insulalors.    Accessories. 
Lightning     Arrestees    and     Switchgtar — 


id      MAINTENANCE 


-High 


■ibuti 


CONSOLIDATED    WITH 


TRANSMISSION, 

LTD.. 
J.  B.  SAUNDERS  &  CO.,  Ltd.  &  LAING  WHARTON,  Ltd. 

^       Estnblished  1857.  Est.iblished  1SS3. 

ENGINEERS.  MANUFACTURERS  &   CONTRACTORS. 

Offices  :-C2  &  63,  Queen  Street    London,  E.C.4. 

reiepAoK,- 

TeUgravn 

Works:— Mlldni; 

iMARK 


S622  City. 
"  Trission 

■    Park,   I.unJ., 


Cannon,  Londo 


Telep-ams  i  "  ARCAWELDO  "  each  City. 

THE 


BRITISH  ARC  WELDING  COMPANY 

LIMITED. 


roved    by    the  Board    of    Trade    and    Lloyd's   Regii 
following  Tests:— 
1910     Board   of  Trade   (Marine  Consultative   Bra 
1914     Lloyd's   Register. 
1919     Lloyd's  Register  (for  new  Construction). 


CARDIFF:    Hope  Street. 
SOUTHAMPTON:  Docks. 
LIVERPOOL  :  44.  Chapel  Street. 
LONDON  :  Glengall  Rd..  MiUwall. 

E.  14. 
HULL:   North  Bridge  Dry  Dock. 


GLASGOW:  54,  Portman  Street. 

Kinning  Park, 

SOUTH  SHIELDS  ;  Wapping  St. 

ABERDEEN  :  W.  Walker,  Com- 
mercial Road. 

BELFAST  :  35.  Victoria  Street. 

MANCHESTER:  29.  Corporation  St. 


GREAT  YARMOUTH  :  Percy  P.  P.^OE,  Southgites  Road. 
FALMOUTH:  Cox  &  Co. 


Electric  Welding  Repairs  to  Iron  and 
Steel  Structures  and  Steel  Castings. 

Welding  Repairs  to  Ships,  Marine  and 
Land  Boilers.  Fractures  Welded, 
Landing  Edges  filled  up,  Corroded 
Surfaces  Built  up,  Leaky  Seams  and 
Rivets  and  Uncaulkable  Places 
Welded. 

Welding  Plant  conveyed  to  any  part. 


ONLY  EXPERT  BRITISH  WELDERS  EMPLOYED 


■ 

■ 

■ 

■ 
M 
■ 

■ 
M 
■ 

■ 
M 

■ 
M 
■ 
■ 
M 
M 
M 
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INCORRUPTIBLE 
RECORDERS 

You  can  take  the  G.-B.  Recorder  at  its  face  value. 
The  time  on  the  dial  is  the  time  on  the  card.  It 
stamps  a.m.  and  p.m.  time — it  cannot  err.  In  a 
word,  it  is  fair  and  incorruptible. 

....  IN  SHORT,  the  GledhiU-Brook  Com- 
pany has  one  of  the  first  inventors  and  one  of  the 
latest  inventions  in  time-recording. 
The  Gledhill-Brook  is  at  once  the  most  ingenious 
and  the  simplest,  quickest  and  clearest  of  time 
recorders. 

It  registers  in  one  printing  the  day  of  the  week, 
the  hour  and  minute,  and  a.m.  or  p.m.  time. 

It  cannot  be  cheated  and  there  is  no  friction, 
since  the  workman  sees  the  time  registered  against 
him  when  he  clocks. 

It  is  a  card  machine  with  a  card  for  each  worker. 

More  workers  only  mean  more  cards,  not  another 

machine. 

All  data  are  fully  recorded  on  the  card  in  plain 

figures  set  in  exact  columns  for  casting  up. 

A  man's  wages  can  be  cast  up  from  his  card  any 

moment  of  any  day. 

Specially  designed  cards  registering  "  Time  on 
the  job  "  are  the  basis  of  a  simple,  semi-automatic 
yet  very  detailed  costing  system. 

The  Gledhill-Brook  time-recorder  does  all  the 
analysis  and  half  the  clerical  work. 

The  company  sends  an  expert  to  explain,  and 
if  desired  instal  a  Gledhill-Hrook  costing  system. 

sieiiiiiii-BrooK  Time  \wM  Lii. 


EMPIRE  WORKS 


HUDDERSFIELD 


26  VICTORIA  ST. 
LONDON,     S.W.l. 


%®ss!^ 


44  HILL  STREET 
BIRMINGHAM 


b2 
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JOSEPH  SANKEY&SONS.LTD. 


ALBERT  ST.  WORKS 
BILSTON,  STAFFS. 


•SANKEY,  BILSTON.' 


Code:   LIEBER'S. 


Telephone:   115  BILSTON. 


Manufacturers  of  SHEETS  and  STAMPINGS  of  all  descriptions  for 
Dynamos,  Motors,  Transformers,  &c.,  and  for  Electrical  Work  generally. 


STALLOY 

Telephone 

Receiver 

Diaphragms. 

Representative 


MAKERS    OF 


STALLOY 

LOW  HYSTERESIS.  LOW  EDDIES.  HIGH  RESISTANCE. 


Registered  Trade  Marks 

">^ 

"STALLOY." 

"LOHYS   EXTRA." 

"  LOHYS." 

"  LOLLOSS.  • 

"INSULINE." 


ROBERT    JENKINS,    57,    Bishopsgate,    LONDON,    E.G. 

Telegrams;  "Perubable,  London."  Telephone:  8205  Central. 


SANDYCROFT       LTD. 


WORKS 


Sandycroft 
Chester. 


SINGLE    SPEED    CASCADE    WINDING    ENGINE 


The  Oriijinators  and  Manufacturers  of  the 


CASCADE    MOTOR. 


LONDON 
OFFICE  : 

4,  Broad  St. 
Place, 

E.C.  2. 


SINGLE  SPEED.     Speed  and  torque  control  superior  to  that  of  the  Slip  Ring  machine,  but  no  Slip  Rings.     Will  run 

perfectly  steadily  at  2  per  cent,  of  full  speed  against  full  load  torque. 
TWO  SPEED.     Provide  an  efficient   means   of  driving    Compressors,   Fans,   Pumps,   etc.,   when    reduced  output   is 

required.     Reduce  acceleration  losses  in  winding  engines  and  haulages. 
MULTI-SPEED.     The  most  efiScient  variable  speed  A.C.  drive. 
SYNCHRONOUS.     Will  start  against   2  to  2-5  times  full  load  torque,  and  can  be  synchronised  by  unskilled  labour 

or  by  automatic  control. 


FOOL        PROOF 


GUARANTEED  BRITISH   MAKE. 


SUPPORT   HOME   INDUSTRIES. 


COMBINED 


AMMETERS  &  VOLTMETERS 


MOVING    IRON     and    MOVING    COIL. 


SEND    US     YOUR    ENQUIRIES. 


WHITE  ELECTRICAL  INSTRUMENT  CO.,  Ltd. 

2,  4  &  6,  GLOUCESTER  STREET, 
CLERKEN\A/ELL,        E.C. 

Telephone:  8660 CITY.  Telegrams:  VOLTOCRAPH  LONDON. 
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TEL.ADD.-COTHIC  NORWICH  '  <»  NORWICH  o     PHONE  f^A  1362&I363 


i^-. 


Have    had   OVER    30   YEARS'    Experience 

IN  THE   DESIGN  AND    MANUFACTURE  OF 

ELECTRIC   POWER   EQUIPMENT 

FOR    USE     ON    SHIPBOARD. 


144,000    B.H.P. 

IN    ELECTRIC    MOTORS 

AND    GENERATORS 

SUPPLIED  FOR  USE  ON  SHIPS 


ALL    MACHINES 

ARE    MADE    TO    THE    SAME 

HIGH     STANDARD 

AS  THAT  REQUIRED 
BY  THE  BRITISH  ADMIRALTY. 


CONTROLLER 
and  RESISTANCE  in 
SHEET  STEEL  CASE  PLACED 
IN   SHELTERED    POSITIONS. 


ELECTRIC  EQUIPMENT 

FOR 

DECK  WINCHES 

FOOL-PROOF 
ROGUE-PROOF  &  SEA-PROOF  CONTROL. 


AUTOMATIC 

ACCELERATOR  SYSTEM 

EQUAL   IN  SPEED 

TO  STEAM  WINCHES. 


1 


ThfELFCTRIC 
DRIVING  OF 

Deck  Winches 
WarpingCapstans 
An*:horWind;ass<;> 
and  SteenmJ  Gear 

a>  WMico(t.M  lAf 

Laurence 
Scorr*CoL° 

Norwich 

E3TABU^HU>  1883 


WE  INVITE  SUPERINTENDING  ENGINEERS 
&  WINCH  MAKERS 

to  communicate  with  us  with  a   view  to 
thoroughly  INVESTIGATING  OUR  SYSTEM. 


THESE  USEFUL  BOOKLETS  WILL  BE 
{ — ^  SENT   POST  FREE  TO  sr — > 

ANY  BONA-FIDE  USERS  OF  ELECTRIC  POWER. 


^^ 


Electric 
Motors 

1914  Third  Edifion 

Laurence. 

ScottandCoU^ 
Nonvidi 
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MACINTOSH 

Cables 

(INDIA    RUBBER,     BITUMEN     &     PAPER     INSULATED) 


.•••!••* 


•u::^^ 


16-wire  Telephone  Cable,  single  wire  150-wire  Telephone   Cable,   lead 

armoured  and  jute  served.  covered. 


The  above  illustrations  are  of  Cables 
made  in  the  Liverpool  Works  of 
The       Macintosh       Cable      Co.,     Ltd. 


The  Macintosh  Cable  Co., Ltd. 

Electrical  Engineers,  Cable  Makers 
and    Contractors 

LONDON 

DERBY  CONTRACTING    DEPT.  LIVERPOOL 

Ashbourne  Road  Mills  22  3,  Jewin  Street  Rice  Lane,  Walton 

Telegrams:"  MACINTOSH,  DF.KHV"  "LARK    BAKB"  •■  CONDUCTOR  LIVERPOOL  " 

Tbi-EPHONes:   I2O0DERBY  1603  CITY  73  WALTON 
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IX. 


Good 

Lighting  as  an 

Industrial  Power 

^■^"f-f-'/^l         Good    Lighting  is   now   recognised   by  leaders   of   Industry 
to    be   a    vital    power    for    efficiency.      With     Mazda    Half- 
Watt    Lamps  scientifically  installed  in   Rugby  Fittings,  lighting 
effectscanbe  achieved  in  factories,  works  and  mills,  which  so  nearly 
reproduce  daylight  conditions  that  a  standard  of  work  is  maintain 
ed  consistently  through- 
out all  the   hours  when 
artificial  lighting    is 
necessary.        Industrial 
;fficiency  demands 
ighting.       The 
sure  way  of    obtain- 
instal- 


THE  ELECTRICIAN. 


December  26,  1919. 


will  take  care  of  your  peak  loads 
by  providing  a  reliable  reserve  o{ 
povk'er  accumulated  during  light 
load  periods.  A  uniform  generator 
load  means  lower  generating  costs 
and    reduced    maintenance   charges. 

THE    D.P.    BATTERY   CO.,    LTD., 

Luinford     Mills,      BAKEWELL,     DERBYSHIRE. 
LonAon     Office:     11,     Victoria      Street,      S.W. 


SEND    US    YOUR    ENQUIRIES 


FOR 


SGEANDO 

Drawn   Wire   Metal   Filament 

LAMPS. 


Made    throughout — from    the    glass    to    the    finished    lamp 
m    our    owH    works   at    BoUington,    near    Macclesfield. 


CROWTHER  &  OSBORN,  Ltd. 


Telegrami  :    "  CRANDOS." 
Telephones:   7207    CITY. 


7,    Blackfriars    Street, 

Salford,   MANCHESTER. 
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M.E.M.  Ironclad   Switch  &  Fuse  Gear 

is  popular  because,  whilst  it  offers  first-class,  dependable  and  efficient  service  its 
purchase  price  is  highly  economical. 

And  the  leas.in  is  f.juiul  in  its  simple  design.  M.E.M.  Gear  combines  simplicity  of  design 
with  high  efficiency — safety  and  efficiency  without  complication  or  unnecessary  elaboration 
It  incorporates :-  t^_^,liA- 

Standardised  and  Interchangeable  Units.  Best-class  English  Porcelain  Bases.  Extra  strong 
Contact  Blocks,  easily  renewable.  Contacts  undamageable  by  quick  closing.  Patent  arcing 
chamber  of  utmost  capacity,  amply  ventilated.  Fewest  connections— readily  accessible.  AJl 
"  live  parts"  completely  protected.     Home  Office  requirements  fulfilled.     ^  SSKiiai  it^^TIii 

It  will  pay  you  well  to  bear  M.E.M.  in  mind  when  ne.xt  you're  wanting  Electrical  Gear. 

Midland  Electric  Mfg.  Co.  Ltd.,  Barford  st.Birmingham. 


LONDON  :      Hogaii  &  Wardrop,    2,    Ure.sbam    J;ldg 
Basinghall     Stret,     E.G.      JIANCHESTEk-     T     i 
ick,  314,  Cattiedra'.   St.    Buildings,  Corn  &    Pr. 
duce  Exchange.      GLASGOW:   W.  Brown  &  Co 
2U8a,  St.  Vincent  St.     NEWCASTLE  -  ON  - 
TYNE:   R.F.Sunderland,   Millburn 
WEST  OF  ENGLAND:       ' 


Simp-son  Baker  &  Co..  4.  St.  AiiRUstinPs'  PI.  Tram- 

w.ays  Centre.Bristol.  DUHLIN  :  Ingram  &Mvers 

200,  Gt.  St.   Brunswick  St.     SYDNEY,  N.S  W  •  /' 

200-        ]        Thornell,  Box   882,G.P.O.     JOHANNESBURG- 

I  Rice,  Wilson  &  Herd,  37,  Standard  Bank  Bles. 

BELGIUM  :  J.  Ducamp    &   Co.,  6  qJ 

li  la  Houille,     Brussels    (Centre). 


FORCINGS 


Ihe  PROJECTILE&  ENGINEERING  Co..  Ltd. 

We  make  the  forging  ofllAxle  Tubes  and  similar    '  Axle  and  Torque  Tubes  wliich  vie  are  mauufactur- 

parts  a  speciality,  and  are  in  a  position  to  undertake    '  ing  and  is  typical  of  the  work  which  we  can  carry 

large  orders  and  to  execute  them  with  despatch  and     out  to  your  instructions.     Other  forging  work  will  be 

accuracy.       The  illustration    shows    a    number    of      welcomed,  and  executed -with  skill  and  promptness. 

All  enquiries,  orders  or  requests  for  further  information  should  be  addressed  as  below. 


Scientific  divi- 
sion of  labour  is 
a '  n  e  c  e  s  s  a  r  y 
condition  of 
more  rapid  pro- 
duction to  over- 
take arrears  of 
peace  engi- 
neering. 


The 

Expert     : 

work 

of    forg-     ; 

ing 

special     • 

parts 

for  mach-     • 

inerv 

is   being 

entrusted  to  us 

•     by 

numerous 

1     important  engi- 

neering firms. 

o9 


THE  PROJECTILE  &  ENGINEERING  Co.,  LTD., 

NEW    ROAD         -         WANDSWORTH     ROAD        -         LONDON,    S.W. 
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V^'OnCCrnirifif      '  No  announcement  made  in  the  trade  journals 

Wl      1     •  during  recent    years    have    had    a  tithe    of  the 

C  ^  vl  1  II  ^  importance  attaching  to  those  made  by  Picketts 
17  |-|-ir«i^tl  r*  \T  ^^^^^^  ^^  respect  of  the  revolution  in  vs^elding 
•/  practice  created  by  the  introduction  of  certified 
"Armco"  Quality  Ingot  iron  Welding  Rods.  Wherever  they  are  intro- 
duced they  are  received  enthusiastically.  To  the  employer  they  mean 
cost  reduction  and  improved  output  "  to  the  employee  the  certainty  of 
a  satisfactory  weld.  The  reasons  _why,  with  analysis  and  particulars 
of  the  vigorous  tests  made  on  this  "  Ke>  "  product,  are  given  in  the 
"ARMCO"  WELDERS'  BOOKLET  which  will  be  sent  to  you  post 
free  on  request.  MAKE  A  NEW  YEAR'S  RESOLUTION  THAT 
YOU  will  join  the  ranks  of  the  enterprising  and  progressive  welders 
who  are  using  these  incomparable  aids  to  efficient  welding.  You  can  use 
them  with  vour  existing  equipment. 


PICKETTS  LIMITED,  rjp-!!rsl'x '"' 


Telephone.  ^Io^  i 


■  PiCKKTTS     Ho 


London  Offices  : 

Jroad  Court  Chambers. 
Bow  Street.  W.C.  2. 

Telephone:  Gerrard  62 


Tekjjr 


■  Picketts.  E.n 


PRITCHEtT   &   GOLD 
ELECTRICAL  POWER  STORAGE  Co.,  Ltd. 

82.  Victoria  Street,  London,  S.W.  1. 

3181  Victoria.  Storage,  Sowest,  London. 


il 


"FORMITE 

is 
Made    by    the    following    British    Patents 
under    licence  fronn  THE   BAKELITE  Co. 


1921.  1922.  21588ofl9D8.  26814  of  1911 
6293.  6294  of  1912.  7284  of  1915. 


Write  for  Samples  and  Leaflets  to — 

THE  DAMARD  LACQUER  CO.,  LTD., 

BIRMINGHAM 

or  Selling  Agents  for  British  Isles 

PINCHIN,  JOHNSON  &  CO.,  LTD.. 
Minerva  House.  BEVIS   MARKS.  LONDON.   E.G. 


SISTOFLEX 


VARNISHED  CLOTH,  SILK, 
PAPER    &    CLOTH    TAPES. 

INSULATORS  of  the  highest 
quality,     and     are     reliable. 


LARGE  STOCKS. 


PROMPT  DELIVERY. 


TTTTTiTiTlTTilll 


NYKOPINC  LONDON. 


and    Samples   on   applicatii 
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D  ^lU  WIRING 

P>  I    n^SUPPUES 


Mazda  House  can  meet  your 
every  requirement  for  Wiring 
Supplies  with  articles  of  a 
uniform  good  quality  ;  at  the 
lowest  competitive  prices,  and 
as  a  general  rule,  from  stock 

'^he  British  Thomson-Houston  Co.  Ltd 
Mazda  House,  77,  Upper  Thames 
Street  London  E.C.4 


'Uhc    "QUIKLOK" 
CEILING     ROSE 


Simple  lo  fix  :  reliable  lo  use.  Sells  quickly, 
for  it  is  in  demand  everywhere.  We  have 
Rood  slocks.  We  illustrate  Cat.  No.  .A  -l.'b. 
Cleat  Type  (Cat.  No.  .A424)  also  locked. 


Teltgrtms :    VECO  CROYDON.  Telephone  :    CROYDON  1738. 

THE 

VIDAL  ENGINEERING  C9 

THORNTON  ROAD,  WEST  CROYDON,  SURREY. 


IN  order  to  accommodate  the  requirements 
of  clients  who  wish  to  be  free  from 
manufacturing  responsibilities,  we  have 
set  aside  a  portion  of  our  works  capacity 
for  the  QUANTITY  PRODUCTION  of 
small  Electric  Motors,  Dynamos,  etc. 
We  have  a  NEW  FACTORY  of  25,000 
sq.  ft.  floor  area  equipped  with  automatic 
and  other  high  class  machinery  and  can 
EFFICIENTLY  HANDLE  the  manu- 
facture of  machines  from  ,oo  H.P.  to  50  H.P. 
of  ordinary  or  special  type. 
We  are  prepared  to  work  to  clients'  designs 
and  working  drawings,  or  can  carry  out 
designs  to  fulfil  any  particular  specification. 

We  Invite  Your  Enquiries. 


B.K.B.  ELECTRIC  MOTORS 


British   Manufa 


The  "Featherweight" 

The  smallest  and  lightest  d.c.  motor  built  for  the  power 
developed.  The  'Featherweight"  is  totally  enclosed,  has  a 
laminated  field  and  is  fitted  with  ball  bearings.  A  high 
efficiency  motor  of  handsome  finish  made  in  twelve  ratings 
from   1/100  h.p.  up  to  1/8  h.p.  — — ■ — 


Frame  FIc.  1/30  h.p.     2600  r.p.m. 


The    B.K.B.    Open-Protected    D.C.  MOTORS. 
1  16  h.p.  up  to  2  h.p. 

Of     moderate     weight  ;     ring     lubrication     throughout. 

Liberally     rated.        Reliable,      well      constructed      and 

nicely    finished. 


Managing  Agents:    BERKELEY    &    YOUNG,    Ltd. 
•Phone:   Holborn  1150/1,  Stevenage   House, 

Telegrams:  40-44,    Holborn   Viaduct, 

Beakaybee    Cent.,  London.  LONDON,    E.C.I. 


av. 
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Marconi  Direct  Reading  Portable  Decremeter 

For  determining  various  high  frequency  circuit  measurements,  such    as  Wave 
Length  or  Frequency,  Damping,  Capacities  and  Inductances,  or  Tuning  Curves. 


1 


Write  for  illustrated  pam- 
phlet describing  the  instru- 
ment, together  w/ith  instruc- 
tions for  its  use,  from 


Size  of    instrument 

t4  ins.  X    9  ins.  X  4J  ins. 

Weight    13  lbs. 


MARCONI'S  WIRELESS  TELEGRAPH   COMPANY,  LTD., 


MARCONI  HOUSE,  STRAND,  LONDON,  W.C. 


TBLePMuicai  8710   CITY    (lOllnei). 


Teleoraphic  Addrbm  I  EXPANSE.  CABLE  LONDON, 


ELECTRIC 
ARC    WELDING. 


If  you  are  engaged  in  the  construction  or  repair  of  ships,  locomotives, 
coaches,  wagons,  petrol  engines,  cars,  lorries,  aeroplanes,  machine 
tools,  boilers,  tanks,  gasometers,  etc.,  you  cannot  afford  to  delay  the 
adoption  of  Electric  Arc  Welding. 

And  if  you  are  wise  you  will  consult  us,  because  we  are  specialists  in 
welding  processes,  and  the  experience  of  our  experts  is  at  your  service. 

We  are  manufacturers  of  A.W.P.  Coated  Electrodes  for  Arc  Welding. 
Fluxes  adjusted  to  suit  your  plant  and  material.  We  specialise  in 
Alloy  Electrodes  to  deposit  high  tensile  and  special  steels  for  the 
repair  of  crank  shafts,  gear  wheels,  axles,  etc. 

We  design  and  supply  complete  plant  and  equipment  for 


ALLOY   WELDING   PROCESSES,  Ltd, 
14-16,  Cockspur  Street,  S.W.  1. 


ELECTRIC 
ARC  WELDING 


Tclcplvj 


GKHKAKfJ    6165. 


i 
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FOR     SAFETY 
ENCLOSE  ALL  LIVE  CONDUCTORS 


FROM 

LARGE 

SWITCHGEAR 

TO 

WALL    PLUGS. 


A.   REYROLLE 


&  CO., 
LTD., 


HEBBURN-ON-TYNE. 
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THE  VAUGHAN 


PATENT 


ELECTRIC  BLOCK 


WITH    ROLLER    BEARING   GEARED   HAND    TRAVELLING    TROLLEY. 


oome 

Messrs.  Fodcns  Ltd.     •         -       Sandb.ich 
,.     The  Irish  Paper  Mills  Co..  Ltd. 

Dublin 

Massey  B.  &  S.,  Ltd.     Manchester 

,.      Pollock  &  MacNab  Ltd.  Stockport 

Rankin  &  BlackmoreLtd  Greenock 

..     Thames  Paper  Co,  Ltd.      Purfleet 

,.     Thornycroft.  John  I..  Sc  Co.,  Ltd. 

Southampton 

,,      Walls  Ltd.     -        -      Birmingham 

etc..  etc 


Users  — 

The  Admiralty  .  .  -  .  London 
The  India  Office  ....  London 
The  Ministry  of  Munitions  -  ■  London 
Messrs.  Brown.  John  Sl  Co.,  Ltd.  Sheffield 
„  Chesterfield  Tube  Co.,  Ltd.  Chesterfield 
,,     Chloride  Electric  Storage 

Co.,  Ltd.    .        -    Clifton  Junction 
Diamond  Coal  Cutter  Co.. 
Ltd.    ....       Wakefwld 

etc.,  etc. 


-Ton, 


STANDARD  SIZES. 

-Ton,    1 '.-Tons,    2-Tons,    3-Tons  and  4.'.-Tons. 


,  Supplied  for  D.C.  or  A.C.  2-phase  or  3-phase. 

A   most    useful    Electric  Koistinsr    and    Hand    travelling    apparatus,    the 

outcome  of    30  years'  Ctane  experience.      It  is  suitable  for  straigKt  or 

curved  single  Rolled  Steel  Joist  Tracks,  the  load  being  easily  travelled 

at  a  quick  walking  pace. 

SOO.N    PAYS  FOR  ITSELF.  A  GIRI.  CAN  WORK  IT. 

Please  asAt  for  our  Descriptive  fiooklet  A'o.   6. 

The  VAUGHAN  CRANE  CO.,  Ltd. 

FORMERLY    VAUGHAN  &  SON,  LTD, 

OPENSHAW,     N.     MANCHESTER. 

Also    Makers    of     Electric     Hand    Travelling    Cranes, 
Overhead      Runways,      Hand      Pulley      Blocks,     etc. 

Telet-r.ims:     "VAUNTING.   MANCHESTER,"    Telephones:  256  OPENSHAW,  51 13  CENTRAL  . 


Tungsten 


POWDER 
ROD     . 


Purity  99*96  per  cent. 


Diameter  from  1  to  6  mm. 


Contact  Points 


efS 


All  sizes  for  all  types. 


Tungsten  Manufacturing  Co.,  Ltd. 

Thanet   House,   231,   STRAND,  W.C.2. 

Telegrams:  "DURAMISTICESTRAND,"  London,  TJephone:     CENTRAL.     3016-7-8, 
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We  are  not  such  hardened  business 
men— neither  are  you — as  to  deny 
that  at  this  season  of  the  year 
the  whole  atmosphere  of  Life  is 
charged  with  the  electricity  of 
Good-will.  It  envelops  us  —  it 
wraps  us  round— it  fills  every 
corner  of  our  mind— it  carries  our 
thoughts  to  every  corner  of  the 
earth  where  we  have  friends,  busi- 
ness or  otherwise— in  every  sphere 
it  is  the  same,  and  on  or  about  the 
morning  of  the  da\  when  this 
message  first  appears  in  print  we 
shall  each  of  us  wake  up  with  those 
old  familiar  words  upon  our  lips— 


And  may  every  reader  of  the  "  Elec- 
trician — every  customer  of  ours,  past, 
present  and  prospective — share  in  that 
merriment  and  find  therein  a  joyful  pause 
in  the  arduous  round  of  every-day  ac- 
tivities. 


JOHNSON  &  PHILLIPS,  Ltd., 

Electrical    Engineers    &    Cable    Makers    since     75. 

CHARLTON,     LONDON,    S.E  7. 

City  Office:   12.  Union  Court.  Old   Broad  St..  E.C.2. 
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YOUR  ORDER  FOR  A.\  ]  QUANTITY  OF 

PARACORp" 

B  Cotton  Covered  ■ 

*-      FLEXIBLES 

DELIVERED  AT    ONCE 

PRESENT    conditions   emphasize    the    importance    ot    this    opportunity — 
especially  in  view  of  the  fact  that  greater  recognition  is  being  accorded  to 
Oualit}"  in  Flexibles.     "PARACORE"  Flexibles  have  become  a  standard 
because  of  their  all-round   reliability.     They  are  trustworthy  because  they 
are  made  to  measure  up  to  a  fixed  minimum  test  that  is  more  severe  than  any 
actual  service  condition. 

"PARACORE"  Flexibles  Cotton  Covered,  are  made  in  two  standard  sizes — 
14/36  and  23/36,  and  five  colourings.  The  efficiency  of  the  insulation — ordinary 
or  heavy — is  warranted  to  maintain  itself  under  any  reasonable  usage.  Every 
yard  of  "PARACORE"  can  be  relied  upon.  It  never  varies  in  Quality.  In 
coils  of  72  yards. 

Order  now  while  Stocks  are  Complete 

Your  order  will  be  dealt  with  promptly  and  in  strict  rotation.  We 
are  justified  in  expecting  a  heavy  demand  for  "  PARACORE  " 
Flexibles.     May  we  suggest  the  advisability  of  \'our  writing  now. 

INDIA    RUBBER    PRODUCTS    CO.,   LTD, 


Liverpool:  41-55,  ^\"apping 


47-48,  FARRINGDON  STREET 
LONDON,  ^.<Z.  4 


Glasgow:  'iS,  Bothwell  Street 


OUR 

ELECTRIC  ACCUMULATORS 

(Nickel-Iron-AIkaline) 
ARE 

SUPERIOR     TO     ALL    OTHER    TYPES 


Mailo  ^  o{  steel  and  lias 
vastly  longer  Hie  than 
any  other  type  of  aceu- 
niulator.J_~- 

Bniit    to    Ntand    vibration 
and  hard  uNatie. 
Great  mechanical  Ntren(ith 
and    high    electrical     effi- 
ciency. 

Kxceptionally  low-  -weidht 
and  volnme. 

The  NimpIeNt,  NafcKt  and 
most  relialile  accumulator 
in  the  -H-orld. 


FOR 

ELECTRIC   LOCOMOTIVES. 
COMMERCIAL    VEHICLES. 
LUGGAGE  TROLLEYS. 
ELECTRIC     TRAIN    LIGHTING. 
COUNTRY   HOUSE   LIGHTING. 
SELF-STARTING.  LIGHTING   & 
IGNITION   for   MOTOR   CARS. 
TELEPHONES  &  TELEGRAPHS. 
MINERS'   LAMPS,   Etc..    Etc. 


Contains  neither  Lead  nor 
Acid. 

Has    no    Self -Discharjje, 
and    can     stand    idle     for 
years    -withont    dcpreciat- 
infi  in  any  "^vay. 
Not      injured       by       over 
charf^in:^.  rapid  discliar;^- 
ing  or  short-circuitin;^. 
No  corrosion,  no  bncklin^. 
no  Sulphation. 
Requires  very  little  atten- 
tion,     and       maintenance 
costs    arc    practically    ne- 
glisiible. 


Write  for  Catalogues  to 


BATTERIES  LIMITED 

REDDITCH. 


December  26,  1919. 


THE  ELECTRICIAN. 


AN  OPPORTUNITY 


YOU  CANNOT  AFFORD 
TO  MISS 

New  Year  Bells 


Complete  Bell. — Black  Iron  in  Highly  Finished 
Enamel.  Complete  with  Battery,  10yds.  Wire  and 
Push,  all  ready  for  fixing.    Trade  only  supplied. 


PRICE    ON  APPLICATION. 


HEATHFIELD"   BELL. 


HEATH  WINGFIELD  &  Co. 

6    HANS     ROAD,   LONDON,   S.W.3. 


TELEPHONE:    KENSINGTON    2148. 


We  can  supply  all  orders   received   now 
from  present   stock,  but  owing  to  huge  Jg 
demand    we   cannot  guarantee''  this    for^ 
long. 

ORDER    NOW. 


Exceptional  Value.— Highly-finished  Mahogany,  with 
Heavy  Nickel-plated  Gong, and  Movements^f  very 
Best  Quality. 

PRICE  ON  APPLICATION. 
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S.  SMITH  &  SONS'  CHRONOGRAPHS 

Holders  of  FIVE   Royal   Warrants  and  Watch  and  Chronometer  Makers  to  the  Admiralty. 


Ntweit  type  of  Chronofrsph  Watch, 
THE 

"CHRONOP/INIA" 

or  Reckonall. 
Recordi  in  Hoori, 
Minutti,  Secondt  &Dd 
one-fifth  lecondi. 


LATEST    SUCCESS 

at  the 

NATIONAL  PHYSICAL  LABORATORY. 

August,  1919    92-1  marks. 


lo  Sterlioc  Sliver  Caiel 
Other  Cbroooiraolii  •■ 


One  of  many  Testimonials  : 

Queen  Anne's  Mansions. 
London,  W. 
2nd  Oct.,  1918. 
Messrs.  S.  Smith  &  Son. 
Gentlemen, 

1  have  gieat  pleasure  in  in'orm- 
ine  you  that  all  the  Chronometer  Watches 
supplied  by  you  to  the  Shackleton  191t-i7 
Expedition  to  the  Antarctic  worked  per- 
fectly and  had  reliable  rates  under  very 
arduous  conditions  both  while  the  ship 
was  afloat  and  afterwards  sledging  across 
the  floe  when  the  £/V£>0/f.4/VCc  has  been 
ciushed  and  sank. 

The  Chronometer  I  have  handed  ycu 
fjr  overhaul  is  the  one  that  I  carried  per- 
sonally .  nd  did  the  navigation  witn  while 
drifting  70 J  miles  on  the  pack  ice  and 
afterwaroi  for  750  to  South  Georgia. 

1  am  now  going  to  take  it  agiin  with 
Sir  Ernest  Shacketon  on  the  MurmanSf-. 
Expedition. 

Yours  sincerely, 
p.  A.  WORSLEY.  Lt.  Com.  R.N.R  . 
Late  Captains; 

Bfidurance. 


Newest  Type  of  Chronograph  Watch 
EVERY  CHANCE  OF  ERROR  ELIMINATED 

Perfection  of  Start— 
Stopping:  and  Flyback 
action. 


£8  15 


I  be  booked  for 


£15  15     0 

£25     0     0 

Pleaao  write  f^or  our  Supplementary  CataloRuc  of  Racing  and  other  Chronographs  from  £2  O  O.  Kindly  mention  "The  Electrician:' 


9ct.  Gold  Caie 
18  cl. 


ONLY  Address  IS5- 


TRAFALGAR  SQ.,  W.C. 


Est.  1851. 


LLOYDS  BANK 
LIMITED, 


with  which  is 
amalgamated 

THE  CAPITAL  &  COUNTIES  BANK,  LTD. 


HEAD  OFFICE:  71,  LOMBARD  ST.,  E.C.  3. 


COLONIAL  &   FOREIGN  DEPARTMENTS 

17,     CORNHILL,     E.C.  3, 

And  at  BIR1V1INGHAM,  BRADFORD,   LIVERPOOL, 
MANCHESTER,  NEWCASTLE-ON  T»NE. 


Foreign  Bills  and  Cheques  are 
collected,  and  approved  Bills  pur- 
chased. Letters  of  Credit  and  Circular 
Notes  are  issued,  and  Foreign  Currency 
DraftS;  Telegraphic  Transfers,  and 
Letter  Payments,  available  in  all 
parts  of  the  world,  can  be  obtained 
from  the  principal  Branches. 


The   Agency  of  Colonial  &    Foreign   Banks 
is    undertaken. 


ELECTRIC  MAINS  & 
DISTRIBUTING  SYSTEMS 

By  DICK  &  FERNIE 

This  work  by  Messrs.  Dick  &  Fernie  is  now 
the  standard  book  on  the  subject,  both  for 
the  practical  mains  engineer  and  the  student. 
The  New  Edition  contains  over  466  pages 
with  162  illustrations. 

Now  Ready. 

Price   18s.  By  Post  18s.  6d. 

Prospectus       on       application 

BENN  BROTHERS  LTD. 
The  "Electrician"  Offices 
8    Bouverie  Street,  London,  E.C.4. 
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Coal    Handling:    Plants 

Belt  Conveyors,  Elevators,  Hoists,  Transporters, 
Waiggon  Tipplers,  Hopper  and  Storage  Bunkers 


Fraser  &  Chalmers 
Engineering  Works 
have  had  a  long  and 
practical  experience 
in  the  manufacture  of 
complete  equipment 
for  the  economical 
handling  of  material 
in  bulk,  and  are 
therefore  able  to 
guarantee  successful 
operation  under  all 
conditio  ns: 


FRASER  8.  CHAIMRS  ENGINEERING  m)RKS 


PROPRieTOfiS 


ertth.keint 


GENERAL    ELECTRIC    CO 


lohdcn  office 
57  queen  victoria  st.e.c4 


Guaranteed  hy 
Scientific  Tests 

Ampere   Hour  Meters. 

During  the  process  of  manufacture  these  meters  are 
subjected  to  the  most  exacting  tests  in  order  to  elinv 
inate  the  possibility  of  any  fault.  Scrupulous  care  is 
exercised  in  regard  to  ever)-  detail  of  manufacture  and 
assembling. 

Continuous  research  and  lengthy  practical  knowledge 
of  meter  practice  ensures  a  standard  of  reliability  and 

excellence  second  to  none. 

GUARANTEED    TO    BRITISH     STANDARD    SPECIFICATION 

Approved  by  the  Hoard  n/  J  radc. 
This  meter  has  very  low  starting  current. 

Has  no  co-nplicated  mechanism,  no  brushes  to  wear  or  burn,  no 
corrosive  liquids,  no  explosive  gases. 

Made  in  Serz-ice  and  S^vitchboard  types. 
Spare    parts    always    in    stock,    readily    obtained    and 
easily  inserted,  thus  making  repair  both  cheap  &  easy. 


Id 


ELECTRICITY      METER     IvI  ANUFACTURERS 
SOLAR  WORKS,  BIRMINGHAM. 


ne  :  Central  21G1.  Td 

London  Office  and  Test  Ro.im ;  139,  c, 
3600  London  Wall  (F-'.vi,  110).    Tele 


'  Solar,  Birminjjtiani. 
oria  Si.,  E.C.4. 
iqiie,  Cent.,  London  ■ 
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This   new,  \2-Volume  Bauc  Reading 
Course      in     Applied     Psychology     is 

"  the   best   plan    for  properly 
training  men  to  increase  their 

EFFICIENCY." 

Mr.  N.  A.  HAWKINS,  Ford  Motor  Company. 


/PRACTICAL 
T  R  A  I  M   /AG 

in  such  sobjecti  as: 
How  lo  AltaiD  Control  of 

the  Mind. 
How  Idras  are  Created. 
Ideas  that  Stimulate. 
A       Scie   tifi*"       Memory 

Srstem     for      Business 


>w    to  Influence  Others 

throuch     Mental    Ima- 

tery. 

>w  to  take  Radical  Steps 


How  to  a 

Determin 

of  Effii 


cy. 


t  for  Conservine 

Enerty. 
in  Invention  for  Develop- 

^nr  Power. 
>riKin    of     the    Thongbt 

Stri 


Usi 


of    Con- 


W.   p.   THOMPSON   &  CO., 

12.     CHURCH    STREET,    LIVERPOOL, 

Chaptered   Patent  Agents. 


SKATOSKALO  BOILER  SCALING  TOOLS 

SOLE    MAKER 

FRANK    OILMAN, 

9.    WestCcld    Road.    BIRMINGHAM. 

S^f  Ad~'ertiiemeut  ttexi  week  on  pai:^e  Hi. 


PRIMARY  BATTERIES: 

Their  Construction  and   Use. 

BY 

W.    R.    COOPER, 

M.A.,    B.Sc,    M.I.K.K.,   A.M.I.C.E. 

New  and  Revised  Edition,  wilh  Chapter  on  Seienium  Cells 

Price  15s.  net,  post  free,  15s.  6d. 


THE      ■•  ELECTRICIAN"      OFFICES, 
e,    BOUVERIE  ST,,  LONPON,  E,C.  4. 


Until  now  this  niean.s  of  attaining:  trne  efficiency 
was  available  only  to  members  of  the  Society  of 
Applied  Psychology,  at  a  cost  of  twelve  guineas. 
It  is  offered  to  you  in  12  stiff-bound  pocket 
manuals  at  the  low  price  of  3}  guineas.  The 
Course  trains  you  in  such  mind-facts  as  bear 
directly  on  practical  affairs,  being  entirely  new 
in  conception  and  different  from  all  ordinary 
methods  of  developing  mental  power  and  effi- 
ciency. Easily  understood  and  intensely 
interesting,  the  Course  should  be  examined  by 
everyone  who  wishes  to  achieve  success.  Send 
tlie  .\pproval  Order  Form  to-day  to 

FUNK  &  \V.\GNALLS  COMPANY 

SaI.  IS);URV    SiJL'ARK,    LONDON,    E.C.4 

;    ORDER    ToFUNk&WACN  ALLS  COMPANY,  : 

FORM           Salisbury  Siuare. London,  E.C.i.  : 

:    Please  send  ON  APPROVAL  the  first  THREE  : 

:     VOLUMES  (HANDSOME  LIBRARY  EDITION)  ■• 

:     of  your  NEW  READING  COURSE  in  APPLIED  : 

;     PSYCHOLOGY,  and  after  approval  I   will  remit  : 

:     either  £3  13  6  in  full  payment  or  10/6  first  pay-  : 

;    ment,  to  be  followed  by  nine    further  monthly  ■ 

:     payments  of  7/-.      Upon  receiving  my  remittance  ■ 

;     you  are  to  forward  the  additional  volumes.  : 

:    Name \ 

:^  Address ; 


e^^ 


GETYOUR  ELECTRICAL 
SUPPLIES  FROM 

J.  C.  ARNALL. 

/  All  kinds  of  Electrical  Instru- 

ments    made     and     repaired. 

362,  BEARWOOD  RD.,  SMETHWICK, 

BIRMINGHAM. 


L.Lemer  Fils   &  V.  Brisson 

ESTABLISHEO    IB7S. 

manufacturer's  OF  -. 

Led.d„&  SrccJ  Sea^ls  &  Pliers  i 

"Le  Rapiide"  Seals  a'Speciality. 

Agenh  forThe  Unifed  kingdom  :-  TcLE.ADOftess:- 

'fio^B:-     ^       WATSON   &  JOHNSON        ^^^to'JfooN 

II^ENUE  2826.     ,     |4,BILI-ITER    ST,  E.C.  FEN.LONOON,^ 


CwvVVX/VVVVAA/VVaA/AA/'XA/'XA/'VVA'VaA/VVVVVVAA/A/VXA/A/VAA/VVVV*^ 


The 

"Electrician*'   Tables 

of 

ELECTRICITY 

UNDERTAKINGS 

1919 


Indispensable  to  every  Station  Engi- 
neer, Consultant  &  Manufacturer. 
100    Pages    bound    in  limp   cloth. 


PRICE 

5s. 

POST     FREE 

(if  prepaid). 


Write  for  Specimen  Pamphlet  to  The 
Publisher, The  '.'  Electrician  "  Offices, 
8,   Bouverie  Street,  London,   E.C.4. 


C"  VVVWVA/V  W'\A*'VV*\A/'V\^'*A/'NA/^/V  VX^XA/  AA/  AA^VV'W'W'VV'WVVVV^* 
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Telephone  : 
GERRARD  8887. 


Telegrams: 

"  LOWTEMCAR,    'PHONE   LONDON." 


Low  Temperature  Carbonisation 


LIMITED 


14/16,    Cockspur    Street,    London,    S.W.  1. 

iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii^^^ 

Capital         -        -        -        -         £1,200,000 


(The  Pioneers   of   the  Low  Temperature  Carbonisation   of   Coal) 

We  have  expended  over  £1,010,000  in  research  and  we  are 
now  prepared  to  CONSTRUCT  AND  OPERATE  PLANTS 
of  any  size  for  the  Low^  Temperature  Carbonisation  of  Coal. 

Complete  recovery  of  all  By-products  : 

1.  Perfect  Domestic  Smokeless  Fuel. 

2.  More  oil  per  ton  than  any  other  known  process. 

3.  Double  the  usual  yield  of  Pure  Motor  Spirit. 

4.  High  Quality  Gas  at  low  cost. 

5.  Sulphate  of  Ammonia. 

STEAM  FOR  GENERATING  ELECTRICITY  can  be  raised 
more  cheaply  by  the  GAS  FROM  OUR  PROCESS  than 
by  coal. 


Full  details  sent  on   application. 


I  Low    Temperature    Carbonisation    Limited 

I  14/16,    COCKSPUR    STREET,     LONDON.    S.W.  1. 
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OFFICIAL    NOTICES, 

CONTRACTS  OPEN,  LEGAL  NOTICES    PAKliNtKSHIP  AND  AGENCY  ADVTS.,  is    per  line,  single  column. 
APPOINTMENTS  VACANT   AND  WANTED     SALES    BY  AUCTION,  PLANT   AND   MACHINERY    FOR   SALE  AND 

WANTED,  PREMISES  FOR  SALE,  TO  LET  AN»  WANTED,  &c.,  gd.  per  line,  single  column. 
SITUATIONS  VACANT.— 7i!  account,  gd.  per  line.     Prepaid,  Three  lines  oi   less,  is.  6d.  ;  6d.  per  line  after.     Average  lo  words 

to  a  line. 
SITUATIONS  WANTED. — 6d.  per  line  (lo  words),  minimum  is.  (prepaid). 

tplies  to  Advtrtrsemems  can  be  addressed  to  the  Offices  to  be  called  for,  but  where  these  leplics  are  to  be  sect  on  lo  Ad 


an  be  addressed  to  the  Offices 
by  post  6d. 


)  be  called  for,  but  where  I 
ust  be  added  for  postage. 


COMPANY     NOTICE. 


^HE    EASTERN  TELEGKAPH   COMPANY,  LIMITED. 

NOTICE  is  Hereby  Given  that  the  TRANSFER  BOOKS  of  the  ORDINARY  STOCK 
of  this  Company  will  be  CLOSED  trom  the  7tn  to  the  14th  January,  1920,  toth  days 
inclusive. 

By  Order. 

A.  R.  HARDIE.  Secretary. 
Electra  House.  Fmsbury  Pavement. 

London.  E.C.  2.  19th  December.  1919 


TENDERS     INVITED. 

QOMMONWEALTH  OF  AUSTRALIA. 

P  ostmaster-Cenerars  Department. 

29th  October,  1919. 
TENDERS  are  invited  up  to  3  p.m.  Tuesdsy.  10th  February.  1920.  for  the  supply, 
deliver^' and  erection  of  340  ACCUMULATCRS  leguited  by  the  Postmaster-General's 
Department.  State  of  Western  Australia,  in  accordance  with  Schedule  No.  W.A.  647. 

Tender  forms,  &c..  may  te  obtained  on  prescribed  conditions,  at  the  Office  of  the 
High  Commissioner  for  Australia.  Room  406.  Australia  House.  Strand.  W.C.2. 

WILLIAM  WEBSTER. 

Postmaster-General. 

APPOINTMENTS    VACANT. 


•pHE   UNIVERSITY   OF   SHEFFIELD. 

FACULTY  OF  ENGINEERING. 

Applications  are  invited  for  the  post  of 

ASSISTANT  LECTURER  &  DEMONSTRATOR  IN  ELECTRICAL 
ENGINEERING. 
Salary  £300  per  annum,  including  evening  work.    Candidates  should  be  Graduates 
of  a  British  University. 

Applications,  stating  particulars  of  training  and  experience,  accompanied  by  three 
testimonials,  and  giving  the  names  of  three  referees,  sitould  be  received  not  later  than 
JANUARY  5th  next,  addressed  to  the  DE.aiN  of  the  Faculty  of  Ehgiheering, 
The  University.  Sheffield. 

W.  M.  GIBBONS.  Registrar. 

TRANSFORMER  DESIGNER  Required  at  once.     Good 
salary  and   permanent   position    to    right  man.  —  Apply,  giving  particulars  of 
design,  experience,  etc.  to  Ferranti  Limited,  HoUinwood.  Lanes. 

DRAUGHTSMEN.  —  Wanted  by  firm  in  Manchester 
District,  MECHANICAL  DRAUGHTSMEN  for  electrical  department.  Experience 
of  transformer  work  an  advantage.  Permanencies. — State  age.  details  of  previous 
experience  and  salary  required,  to  H.  T.  ^Y--  Electrician  Offices.  8,  Bouverie-street, 
London.  E.C.4. 

DRAUGHTSMEN.— An  Electrical  Manufacturing  Firm 
in  Manchester  district  are  in  need  of  a  few  Electrical  Draughtsmen,  preferably 
with  experience  of  the  design  of  oil  switches,  circuit  breakers,  and  other  types  of  switch- 
gear  apparatus.  Fully  qualified  men  only  should  apply.  Permanciee. — Full  par- 
ticulars to  H.  V.  B..  Electrician  Offices.  8.  Bouverie-strset.  London.  E.C.4. 


ONDON  COUNTY  COUNCIL. 


There  is  a  vacancy  at  the  L.C.C.  SCHOOL  OF  ENGINEERING  AND  NAVIGA- 
TION. High  Street.  Poplar.  E..  for  a  WHOLE-TIME  TEACHER  OF  ELECTRICAL 
ENGINEERING  AND  PHYSICS  for  the  Day  Technical  School  and  the  Evening 
ClassM.  Experience  in  practical  engineering,  laboratory  work  and  class  teaching  is 
w>r.  The  candidate  selected  will  be  requited  to  take  up  his  duties  after  Easter, 

Commencing  salary  £225  to  £315  a  year,  according  to  qualifications  and  experience 
rising  by  yearly  increments  of  £15  to  £330,'thence  by  £10  increments  to  £440a  year 

Preference  will  be  given  to  those  persons  who  have  served  or  attempted  to  serve  with 
His  Majesty's  Forces. 

Application  forms  may  be  obtained  from  the   Education  Officer  (T.l.)  Education 
Offices.  Victona  Embankment.  W.C.2.  (stamped  addressed  foolscap  envelope  ncessary) 
i.m.  on  12th  JANUARY.  1920.    Canvassing  disqualifies." 

JAMES  BIRD, 
Clerk  of  the  London  County  Coun-il 


Forms  must  be  returned  by  1 


(^OUNTY  BOROUGH  OF  WEST  HAM. 

MUNICIPAL     TECHNICAL     INSTITUTE.     ROMFORD     ROAD 
STRATFORD.  E.15. 
Applications  are  invited  for  the  following  posts:  — 
CHIEF    LECTURER    IN    ELECTRICAL    ENGINEERING.    Salary    (including 
< V.JS""^'-  "^  P"'  annum,  rising  by  annual  increments  of  £10  to  a  maximum 
of  £400  per  annum. 
ASSISTANT    LECTURER    IN   CIVIL   AND    MECHANICAL    ENGINEERING 
•  ,.,.,^^''''J."'='"<^'ng  War  bonus).  £300  per  annum. 

ASSISTANT  LECTURER  IN  PHYSICS.    Salary  (including  War  bonus),  £300 
per  annum. 
Application  forms  and  further  particulars  may  be  obtained  from  the  Principal  on 
receipt  of  stamped  addressed  foolscap  envelope. 

Applications  with  copies  of  recent  testimonials  should  be  sent  to  the  Principal 
^l^^]laJ^S^^^^  Institute,  Romford  Road,  Stratford,  E.15,  not  later  than  12th 


JANUARY,  1920. 

Education  Department, 
95,  The  Grove,  E.I5. 
IQth  December.  1919. 


GEORGE  E,  HILLEARY, 

Town  Clerk. 


QITY  OF  BRADFORD  EDUCATION  COMMITTEE. 

TECHNICAL  COLLEGE. 

ASSISTANT  LECTURER  IN  PHYSICS. 

ASSISTANT  LECTURER  IN  ELECTRICAL  ENGINEERING. 

ASSISTANT  LECTURER  IN  TEXTILE  MECHANICS. 

Applications  are  desired  for  the  above  Appointments.    Salary  Scale  £150  to  £350,  with 

an  additional  bonus  of  £78.     Initial  salary  govemed  by  qualifications  of  successful 

candidates.    Furth.er  particulars  may  te  obtained  ficm  the  Princifalof  theICollege. 

12th  December.  1919.  ^^  °^^^'^- 


A  SSISTANT   TELEGRAPH    ENGINEER    Required  for 

,.^  the  Government  Posts  and  Telegraphs  Department.  Federated  Nialay  States 
Si'.h /5^,.^*^M  s«'"""-*i'*>  possible  permanency.  Salary  £3tO-£l5-£480  per  annum, 
with  a  duty  allowance  of  £75  per  annum,  and  a  war  bonus  of  30  per  cent,  on  salary  Free 
Ki?,^S5;.  Candidates,  age  24-30,  preferablysingle.  who  must  possess  a  thorough  technical 
r?S  m=iff.  ^"""^  practical  experience  of  all  systems  of  telegraphy.  line  construction 
ind  ?iS"fll  hLT  "'','?^,^""°^"'«/"'?  «'™^'ing  for  new  lines,  laying,  maintaining 
m=. J!to  L™L'^'".r'  'e'^sraph  and  telephone  cables,  and  installing  and  maintainini 
SI  =?'o„rTfk5  P^f  ,"^  ■^"'^  common  battery  telephone  exchange  systems.— Should 
TOR  ™e  C^?t,m-,'y°M-,fi'"'l?  ^"*'/*HHS'  'Se  and  experienre  to  the  Crown  Agents 
FOR  THE  Colonies.  4,  Millbank.  London,  S.W.I..  quoting  M./F.M.S,.  9448. 


SALE     BY     PRIVATE     TENDER. 


G. 


R. 


MINISTRY  OF  MUNITIONS. 

By  Direction  of  the  Disposal  Board. 
(MISCELLANEOUS  STORES  SECTION.) 

FOR  SALE   BY  PRIVATE   TENDER. 
For  LARGE  or  SMALL  NUMBERS. 
SURPLUS  CHLORINE  GAS  CYLINDERS. 

These  Cylinders  may  not  be  used  for  the  transit  of  Chlorine  over 
are  suitable  for  Oil  Containers  or  Reservoirs,  and  could  easily  be  adapted  for 
purposes,  including  Radiator  Boilers,  Slow  Combustion  Stoves.  &c. 

The  Cylinders  are  of  lap  welded  steel  plate,  with  pressed  hemispherical  and  dished  ends, 
and  are  complete  with  valves  and  handles.  The  specified  test  pressure  was  300  lbs.  per 
square  inch.  Length  of  Cylinder  3  ft.  (exclusive  of  valve),  diameter  8  in,,  thickne.«s  of 
plating  7  S.G..  weight  about  60  lbs.  each  ;  supplied  clean  and  washed  out. 

Also  under  the  same  conditions  a  number  of  Welded  Steel  GASTANKS,  length  6  ft.  8  in., 
diameter  30  in.,  thickness  of  plating  \  in.,  with  pressed  dished  ends  and  valves. 

Drawings  may  be  seen,  and  full  particulars  obtained  on  application  to  Controller, 
Room  152.  D.B.5.C..  Caxton  House.  Westminster,  S.W. 

Sample  Cylinders  can  be  seen  in  London,  and  at  Cylinder  Depot,  Abbey  Road,  Hanley, 
Staffs. 

Note.— For  particulars  of  other  (Government  Property  for  Sale,  see  "  SURPLUS,  price 
3d.,  at  all  bookstalls  ;  or  by  quarterly  subscription  of  2s..  post  free,  payable  in 
advance  to  the  Director  of  Publicity.  Ministry  of  Munitions.  Whitehall  Place. 
London.  S.W.I. 


L.P.S.  INSULATING  SLEEVING 


BRITISH 
MADE. 


ALWAYS  IN 
STOCK. 


Made  In  sizei  from  \  m/m  bore  to  30  m/in  bore. 

A  most  efficient  insulation  for  all  internal  connectloni  In  electrical  apparatu*. 

An  excellent  substitute  for  perishable  rubber  tubing. 

Very  flexible,  water  and  oil  proof,  and  of  high  dielectric  strentth. 


THE    L.P.S.     ELECTRICAL    CO., 

14,    Howick    Place,    Westminster,   S.W.I, 

Ttlephono:  Vict  7346.  Telegrams  i  "  Engineyor,  Sowest,  Lendon,' 


[CoaHautd  pa  p.  xxvi. 
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MORISON'S 

EVAPORATORS    MAINTAIN 
HIGHEST    BOILER    EFFICIENCY 


IN 


POWER     STATIONS 

RICHARDSONS,  WESTGARTH  &  C^:  L^: 

HARTLEPOOL.  MIDDLESBROUQH.  SUNDERLAND. 

HIGH-GLASS  MEASURIHG    INSTRUMENTS. 
AMMETERS  &  VOLTMETERS. 


To   BRITISH   ENGINEERING   STANDARDS   COMMITTEE'S   SPECIFICATION. 


Park  Royal  Engineering  Works.  Ltd. 

PARK    ROYAL,    LONDON,    N.W.IO 
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FOR    SALE. 


ELECTRIC  LAMPS.— Manufacturers  of  first-class  Tungsten 
Electric  Lamps  have  factory  throw-outs  and  odd  sizes  for  Sale.  Very  Cheap,  from 
Is.  2d.  each.  Sound  delivery  guaranteed  and  good  burning. — Write  for  quotations 
giving  particulars  of  voltages  and  candle-powers  required. — Storekeeper,  Corona  Lamp- 
wORKS.  Ltd..  Ascham-street.  St.  Pancras,  London.  N.W.5. 

FOR  DDIEDIATE  SALE,  surplus  SUBMARINE 
ELECTRIC  BATTERY,  overall  dimensions  of  each  cell  17Jin.xl3,i  in.:- :42ttin. 
high.  Weight  of  each  ceil  complete  about  900  lbs.  Ampere-hour  capacity  of  each  cell, 
1-hour  rate  2.300.  4-hour  rate  3.560.  12-hour  rate  4.392. — For  full  particulars  and  facilities 
for  inspection  apply  Purchase  Department.  Vickers  Limited.  Barrow-in-Fumess. 

WANTED. 


WANTED.— MOTOR,  ISO  to  200  H.P.,  A.C.  25  Cycles, 
440  volts,  with  starter  complete.— App'.y  H.  V.  A..  Electrician  Offices.  8, 
Bouverie-street.  London. _E.C.4. 

A   TIME   RECORDER  Wanted.     State  price  and  where 
can  be  seen. — A.  Recoroee.  149.  Farringdon  Road.  London.  E.C. 


PATENT    RIGHTS,    &c. 

RADIODIRECTION  FINDER  AN3  TftlAM3ULAR  DIRECTIVE  AERIALS 


M 


PATENTS. 

R.    BELLINI'S     Notice    that    appeared    amongst    the 

Advertisements,  page  30,  November  28th  and  December  5th  and  12th. is  equivocal. 
He  cites  part  of  a  passage  of  the  judgment  of  the  Court  of  Appeal  of  Turin,  omitting  the 
iollowing  words  :  Which  search  formed  the  object  of  the  suit  that  took  place  in  the 
years  1911-1912,  and  terminated  with  a  transaction. 

This  passage  is  essential  as  it  refers  to  the  judgment  given  by  the  Court  of  Appeal  that 
declared  that  Mr.  Bellini,  through  a  public  deed  dated  April  5th,  1912,  before  Mr.  Rolando, 
Notary  Public,  that  ended  a  controversy  on  Patents  88.766  and  88.765  had  to  acknowledge 
without  any  reserve  that  the  inventions  covered  by  said  patents,  viz.  the  "  Radiogono- 
meter  "  and  the  "Dirigible  Triangular  Aerials"  belong  to  f^of.  Artom's  intellectual 
patrimony,  and  bound  himself  in  accordance  with  this  acknowledgment,  to  withhold 
ifrom  any  publication  in  Italy  as  well  as  abroad,  through  which  Prof.  Artom's  right  to 
said  invention  would  be  contested,  while  similar  obligations  were  taken  by  other  persons 
on  Mr.  Tosi's  account. 

This  is  the  reason  why  the  Court  of  Appeal  concluded  it  was  no  more  the  case  to  decide 
-to  whom  said  inventions  belonged:  this  question  could  not  and  will  never  have  to  be 
discussed  again,  and  nobody  will  ever  have  the  possibility  of  attributing  to  Bellini  or  Tosi 
the  merit  of  inventions  that  the  said  Bellini  and  other  persons  for  Tosi  solemnly 
acknowledged  to  belong  to  Prof.  Artom's  intellectual  patrimony  binding  themselves  to 
withhold  from  any  contest,  even  in  print,  in  connection  therewith. 

Therefore  Mr,  Bellini  isformally  requested  to  observe  scrupulously  the  obligations  taken 
by  hinvby  the  abov-ementioned  public  deed  dated  April  5,1912,  subscribed  in  my  presence 
and  before  Mr.  Rolando.  Notary  Public,  and  solemnly  confirmed  by  the  Court  of  Appeal, 
and  the  Court  of  Cassation  of  Turin, 

GERARD. 


NOTICE. 


Jj^^LEOTRICAL    POAVER_ENGINEERS'  ASSOCIATION. 

YORKSHIRE  ELECTRIC  POWER  CO.. 

STALYBRIDGE,    HYDE.    MOSSLEY    AND    DUKINFIELD    TRAMWAYS    AND 

ELECTRICITY  BOARD, 


ALL  ENGINEERS  before  accepting  any  position  on  the  staffs  of  either  of  the  above 
Undertakings  are  recommended  to  communicate  with  the  undersigned. 

W.  ARTHUR  JONES. 
65-56,  Chancery  Lane,  General  Secretary 

London,  W.C,2, 


MEWBURN,  ELLIS  AND  PRYOR, 

CHARTERED  PATENT  AGENTS  AND  TRADE  RLARK  AGENTS, 

70,  Chancery  Lane,  London. 

Telegrams  :  "  Patent  London."  'Phone  :  243  Holbom. 


MEWBURN,  ELLIS  AND  PRYOR, 

CHARTERED  PATENT  AGENTS  AND  TRADE  MARK  AGENTS, 
3,  St,  Nicholas  Buildings,  Newcastle-on-TjTie. 


Old  Electric  Lamps  Wanted 

DRAWN    TUNGSTEN    WIRE    TYPE    ONLY- 
NO  FANCY  SHAPES.     GLASS  PARTS  INTACT. 

BEST  PRICES  GIVEN. 

HARRISON   TRADING    CO.,   847,  Harrow  Rd.,  Willesden,  N.W.IO. 


A 


RTI-SULPHURIC"ENAME 

Should  be  used  in  all  ACCUMULATOR  ROOMS 

ILS  MAKERS  ^°^  Protection  from  Acid  Fumes. 

GRIFFITHS  BROS.  S  CO.  LONDON,  LTD. M-ckw^^Berm^onds., 


L 
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All  the  advantages  of  a  town  supply 
of  electric  light  and  power  current,  plus 
the  economy  and  convenience  of  your 
own  installation — that,  in  brief,  is  the 
main  argument  why  you  should  instal 
the  Austin  Autoplant. 

Austin  experience  has  given  of  its 
best.  The  result  being  that  this  Austin 
production  is  self-planting  and  abso- 
lutely self-controlling :  economical, clean, 
reliable  and  powerful.    Sm^ll  as  regards 


THE 


AUTOPLANT 


75  KW 


size,  accommodation  and  rimnin 
expense.  Big  as  regards  output,  con 
sistency  and  convenience. 

THE  AUSTIN  MOTOR  CO,  LTD, 

Electrical  Department, 

NORTHFIELD:     BIRMINGHAM. 


<,CcfA/z 


The  Austin  Motor  Co  ,  Ltd.,  Electrical  Department,  North- 
field,  Birmingham  : — 

"Kindly  send  me  further  particulars  and  reference  to  Aistin 
•75  kw.  Autoplant  (Automatic  Electric  Lighting  Set  ,  and 
also  the  name  and  address  of  Electrical  Contractors  thrcui  h 
whom  I  can  purchase  same." 


I 

I     Name. 


"Found  very  efficacious  in 
instances  of  Pronounced 
Influenza." — 


It  is  claimed  that  IGLO- 
DINE  has  varied  uses 
medicinally  —  both  ex- 
ternal and  internal. 

That  claim  is  verilied  by  the  opin- 
ions of  numerous  medical  men, 
many  of  whom  have  proved  the 
worth  of  this  antiseptic  and  pure 
drug  for  influenza  conditions- 

We  make  these  claims  confidently 
and  advise  the  inclusion  of 
IGLODINt  in  your  "First-Aid" 
Outfit  because  it  has  proven  of 
invaluable  service  to  hundreds  of 
prominent,  busmess  concerns. 

Their  testimonials  worthily  reflect 
their  appreciation  of  IGLODINti. 


IGLODINE  is  an  antiseptic  and 
pure  drug,  of  known  chemical 
c  omposition. 

This  clear-as-crystal  lotion,  with  a 
healthy  refreshing  odour,  removes 
pain  and  inflammation  on  applica- 
tion— renders  septic  complications 
impossible- 

IGLODINE  does  certain  things 
supremely  well,  and  it  does  not 
pretend   to  be    a  panacea    for  all 


The  names  of  IGLODINE  users  — 
the  opinions  of  medical  enthusi- 
asts, will  convince  ypu  that 
IGLODINE  is  indispensable  to 
your  "  First-Aid  "  Outfit. 


Fullest  particulars  with  professional  testimonials  and  recom- 
mendations   from    large    users    supplied    on    application. 

■Iglodine- 


THE    IGLODINE    CO.    LTD..    Manor    Chare    Works, 
Pilgrim  Street  ::  NEWCASTLE-ON-TYNE. 
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SIEMENS  BROTHERS  &  CO..  LTD 


MANUFACTURERS   OF 


CABLES 


WIRES 


AERIAL,    UNDERGROUND,    SUBMARINE. 

Paper  Insulated.  Rubber  Insulated. 

Gutta-Percha  Insulated. 

Lead  Covered.  Armoured, 


Rubber  Covered.  Gutta-Percha  Covered. 

Cotton  Covered.  Silk  Covered, 

Asbestos  Covered.  Enamelled, 

Motor  Car  Leads. 


CABLE 
ACCESSORIES 

Joint  Boxes.  Connection  Boxes. 

Service  Boxes. 

Insulating  Compounds.  Tapes. 


TELEPHONES 

Manual  Exchanges.  Aiitoniatic  Exthanges. 

Intercommunication  Sets. 
L<yud-speaking  Telephones.  Portable  Telephones 


TELEGRAPHS 

Inkers.  Sounders.  Relays. 

Keys,  e>c.  Station  Sets. 

F.i;  t-speed  .apparatus 


LINE 
MATERIAL 

Tubular  Poles.  Lattice  Poles 

Pole  Structures 
Arms.  Brackets.  Insulators. 


SIGNALLING 
APPARATUS 

jor  RAILWAYS— 

(Siemens  .-Ill-Electric  Power  System) 

and  for 

SHIPS,   MINES,   POWER   STATIONS. 


PRIMARY 
CELLS 

Fluid  and  Dry. 


Registered    Office: 

PALACE    PLACE    MANSIONS,    KENSINGTON    COURT,    LONDON,    W.8. 

Telegrams:    "SIEMENS,    KINS,    LONDON."  Telephone:    WESTERN    6349. 

General  Offices  and  Works  : 

WOOLWICH,     LONDON,    S.E.  18. 


Telegrams:    "  SIEMENS,  WOOLWICH." 


Telephone:   CITY   6400. 
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ERITH-RILEY  ''%'HZ'iS^^  STOKERS. 

Recent  24-ho'jr  Tests  of  Large-Unit  Stoker  and  Boiler,  with  Archless,   Straight-wall  Furnace  Setting 

and  NO   MANUAL  LABOUR. 

NOTE. — This  one  unit  is  equal  to  TWELVE  Lancashire  Boilers. 


Water-Tube    Boiler,    14,600   sq.    ft.;    no    Economiser    used. 


Dates 21/2  Mch.  24/5  Mch, 

Duration 24  hrs.  24  hrs. 

Coalp.hr 4,987  lbs.  7,379  lbs. 

CO,    12.50%  11.65% 

Evapn.  p.hr 43,367  lbs.  64,115  lbs. 

EFFICIENCY 81.21%  78.34% 


26/7  Mch./19 

24  hrs. 
9,659  lbs. 
13.39  % 
82,995  lbs. 
78.11  % 


Pi-opjriionate  results  on  all  sizes  of  Erith-Riley  Stokers. 


Send  for  New  Catalogue  234-L,  to : — 

ERITH'S  ENGINEERING  CO.,  LD. 

Sole  Makers, 
70,  GRACECHURCH  STREET,  LONDON. 
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Non-sludging  H.T.  Transformer 
and  Switch  Oils. 

REESOILS  LIMITED 


x% 


OILS 

1,  Eldon  Square,  NEWCASTLE-ON-TYNE. 

Telephones— 1919  arid  1920  CENTRAL.  Telegrams—"  REES  •'  NEWCASTLE. 

London  Office:   17.  VICTORIA  STREET,  WESTMINSTER. 

Telephone— VICTORIA  3057.  Telegrams—"  REESOLINE  PHONE  LONDON." 

Non-sludging  Turbine  and 
Crankchamber  Oils. 
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Notes. 


Restrictions  on  Electricity  Supply. 

At  a  time  when  great  efforts  are  being  made  to  place  the 
trade  of  this  country  once  again  on  a  sound  foundation  and 
to  increase  our  production  to  the  highest  possible  figure  it  is 
unfortunate  that  the  conditions  in  many  electricity  supply 
stations  are  preventing  a  supply  of  power  adequate  to  manu- 
facturing needs  being  given,  and  that  restrictions  upon  the 
demand  and  upon  the  connection  of  the  new  consumers  are 
in  force  in  not  a  few  places.  The  blame  for  this  does  not  lie 
with  the  electricity  supply  engineer,  who  during  the  war 
worked  under  very  great  disabilities  and  was  forced  often 
against  his  bettei  judgment  to  allow  the  connections  to  his 
mains  to  be  increased  above  the  safe  limits  imposed  by  the 
capacity  of  his  plant,  in  order  that  the  output  of  munitions 
might  not  be  retarded.  The  slump  in  trade  which  followed 
the  Armistice  has,  in  its  turn,  been  followed  by  even  greater 
demands  for  power  than  during  the  war  itself,  and  many 
supply  engineers  have  found  it  so  difficult  to  cope  with  these 
demands  that  they  have  had  to  refuse  to  connect  any  more 
consumers  to  their  mains.  This  is  an  unfortunate  plight  to 
be  in,  but  it  i.«  less  unfortunate  than  that  of  those  engineers 
where  the  load  already  on  the  mains  exceeds  the  safe  limit. 
To  cope  with  this  situation  drastic  steps  have  had  to  be  taken. 
In  one  or  two  cases,  notably  at  Hackney,  an  appeal  has  been 
made  to  the  consumers  to  reduce  their  demands  during  the 
time  of  peak  loads  so  that  the  general  safety  of  the  under- 
taking may  not  be  endangered.  In  others,  such  as  Birming- 
ham, it  has  been  necessary  to  take  more  coercive  measures 
by  actually  reducing  the  permissible  demand  of  each  con- 
.«umer  during  the  periods  of  stress.  At  St.  Pancras  a  request 
has  been  issued  to  cut  off  radiators  and  reduce  the  power 
3oad  between  4.30  p.m.  and  5.30  p.m.  until  about  a  fortnight 


after  Christmas  ;  while  at  Bradford  a  similar  appeal  has  been 
made.  These  restrictions  will  not,  of  eour.se,  do  much  to 
assist  ])roduction,  but  until  fresh  plant  is  installed  it  is  difficult 
to  see  how  they  can  be  avoided.  And  at  any  rate  some 
supply  is  better  thai  none  at  all.  The  whole  thing  is  but 
another  example  of  the  vicious  circle.  Extra  plant  for  the 
stations  now  in  difficulties  has  been  on  order  for  some  time, 
but  such  equipment  as  a  large  turbo-generator  is  not  the 
sort  of  thing  which  is  kejrt  in  stock  like  matches  or  tobacco. 
But  restrictions  on  power  supply  will  not  cause  delivery  to  be 
made  any  sooner.  While,  therefore,  agreeing  that  some 
restrictive  policy  is  right  and  necessary  we  hope  it  will  be 
employed  with  judgment,  and  that  the  first  things  to  suffer 
will  be  display  lighting  and  other  more  or  less  luxury  uses  of 
electricity.  We  realise  that  it  is  Christmas  time  ;  but  all 
the  same  we  feel  that  the  real  trade  of  the  country  is  of  more 
importance  than  the  provisions  of  blazing  shop  windows  or 
glaring  and  ephemeral  dis])lays  of  bad  illumination.  In 
many  places,  of  course,  the  lighting  load  is  exceedingly  small 
compared  with  that  for  power  purpo.ses.  but  to  restrict  it  might 
just  make  the  difference.  We  hope  manufacturers  on  their 
side  will  push  on  with  delivery  of  the  plant  now  on  order,  so 
that  supply  authorities  will  be  placed  in  a  position  of  less 
anxiety  than  that  which  they  are  enduring  at  the  present  time. 
The  settlement  of  the  moulders'  strike,  which  is  now  fore- 
shadowed, should  help  towards  this  desirable  end. 

220  K.V.  Transmission  Systems. 

The  Paper  read  by  Mr.  Silver  on  the  above  subject  before 
the  A.I.E.E.,  which  is  summarised  in  this  issue,  is  of  great 
interest.  Although  the  pressure  of  electricity  supply  has  been 
continually  rising,  and  150,000- volt  systems  have  operated 
satisfactorily,  the  advance  to  220.000  volts  may  seem  a  bold 
step.  It  appears,  however,  that  although  greater  care  in 
construction  will  be  necessary,  and  various  structural  features 
will  require  to  be  modified,  there  are  no  insuperable  difficulties. 
Indeed,  as  will  appear,  from  anotlier  Paper,  also  dealt  with  in 
this  issue,  a  220  k.v.  transmission  system  on  a  large  scale 
in  California  is  now  actually  under  consideration.  We,  in 
this  country,  have  naturally  little  experience  of  transmission 
at  ])ressures  of  this  order,  but  in  view  of  future  pos5ible 
developments  progress  in  the  United  States  should  be  closely 
studied.  The  recent  report  of  the  Conjoint  Board  of  Scientific 
Societies  on  Water  Powers  in  the  British  Empire  lamented 
the  inadequate  facilities  for  training  for  men  entering  upon 
these  hvdro-electric  developments  destined  to  play  an  iin- 
])ortant  part  in  the  Colonies  and  Dominions,  if  not  also  in 
this  countrv.  In  this  department  of  hydro-electric  engineering 
the  conditions  under  which  these  "  super-voltage ""  trans- 
mission schemes  are" operated  should  be  very  carefully  watched. 
Otherwise  there  is  a  danger  that  we  may  have  to  go  mainly 
to  other  nations  for  knowledge  and  experience  in  this  field. 


Dull  Discussions. 

A  WEEK  or  two  ago.  in  considering  the  methods  in  which 
the  Institution  of  Electrical  Engineers  might  be  of  greater 
use  to  its  members,  we  suggested  making  the  Papers  read  at 
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the  ordinary  meetings  more  controversial  in  tone,  in  order 
to  invite  discussion  and  that  Papers  with  which  this  could 
not  be  done  should  not  be  brought  up  at  a  meeting  but  sliould 
find  their  proper  place  in  the  pages  of  the  '"  Journal."  There 
were  some  who  disagreed  with  us,  but  our  confidence  in  our 
own  opinion  remains  unshaken,  and  we  think  that  many  of 
those  who  were  present  at  the  meeting  last  Thursday,  when  a 
Paper  by  Messrs.  D.  M.  J.  Hutchison  and  W.  J.  Wayte  on 
■■  Electricity  in  Tin  Mining"  was  the  business  of  the  evening, 
will  admit  that  there  is  something  to  be  said  from  our  point 
of  view.  For  this  the  authors  are  not  to  blame.  Their  Paper 
is  a  most  valuable  one,  for  it  gives  a  description  of  the  appli- 
cation of  electric  drive  to  the  tin  mines  in  the  Federated 
Malay  States,  about  which  very  little  is  known  in  this  country. 
But  it  deals  with  facts  purely  and  simply,  and  for  that  very 
reason  ofiers  little  opportunity  for  discussion.  As  a  result 
the  few  who  spoke  found  very  little  to  say,  although  they 
were  able  to  say  it  at  great  length.  We  feel  that  purely 
descriptive  matter  such  as  that  contained  in  Messrs.  Hutchi- 
son and  Wayte's  Paper  is  best  published  in  the  columns  of 
a  technical  journal,  where  also  any  differences  of  opinion, 
can  be  aired  by  those  interested  in  the  correspondence 
columns  rather  than  it  should  be  brought  up  at  a  meeting, 
where,  in  order  that  interest  may  be  sustained,  the  discussion 
should  be  the  principal  thing.  In  contradistinction  to  the  dull- 
ness at  this  very  formal  meeting  we  may  call  attention  to  the 
brightness  at  the  informal  meeting  on  the  Monday  previous 
when  Mr.  R.  Raxkix  opened  a  discussion  with  "'  Some  Re- 
flections on  Labour."  Mr.  Raxkix  threw  his  remarks,  as  he 
admitted,  into  a  definitely  controversial  form  and  the  end 
in  this  case  justified  the  means.  The  discussion  was  well 
.su.stained  and  full  of  point,  and  it  lasted  without  any  flagging 
of  interest  for  over  two  hours.  AVe  feel  that  if,  as  we  all 
desire,  more  interest  is  to  be  stimulated  in  the  affairs  of  the 
Institution  by  the  general  body  of  electrical  engineers,  this  is 
one  of  the  wavs  in  which  it  can  be  done. 


Another  View  of  Nationalisation. 

The  exact  computation  of  the  benefits  or  otherwise  to  be 
gained  by  nationalising  one  or  more  of  our  industries  differs 
from  time  to  time,  not  only  with  the  political  opinions  of  each 
person,  but  with  the  value  in  the  scheme  of  things  of  the  particu- 
lar indu.stry  considered  from  that  person's  special  point  of  view. 
A\  hat  may  be  sauce  for  the  goose  is  not  always  sauce  for  the 
gander.  At  the  moment  the  tendency  seems  to  be  setting 
rather  against  nationalisation,  even  in  quarters  where  it  was 
most  favoured.  For  instance,  the  miners,  who  were  highest  in 
its  praise  for  their  own  industry,  are  now  not  so  sure  that  it 
will  bring  with  it  the  Utopia  they  once  expected.  This  view 
is  a  tribute  to  their  sense  if  it  is  based  on  the  ha])])('nings  of 
the  past  few  months.  For  what  all  business  men,  including 
electrical  engineers,  fear  from  nationalisation,  and  trade 
unionists  will  do  well  if  they  fear  the  same,  is  that  a  dead  hand 
will  be  laid  on  enterprise,  and  that  the  whole  of  their  time 
will  be  occupied  in  the  filling  in  forms  and  passing  useless 
minutes  from  one  department  to  another.  Responsibility 
will  cease  to  be  shouldered  if  it  can  be  passed  on.  There  will 
be  no  necessity  to  make  a  j)rofit.  Moss  will  grow  in  the  once 
busy  oflices.  In  considering  nationalisation  from  this  point 
of  view,  however,  there  is,  perhaps,  a  little  confusion  of  terms. 
For  what  business  men  really  fear  is  not  nationalisation  so 
much  as  bureaucracy.  It  was  recently  remarked  that  we  have 
never  really  had  a  chance  to  try  efficient  nationalisation.  The 
administration  of  Government  departments  under  ordinary 
peace-time  conditions  is  in  the  hands  of  officials  who  have  never 
had  any  experience  of  business  methods,  going,  as  they  do, 
straight  from  the  university  or  the  secondary  school  into  the 


office  where  they  become  fossilised  by  tradition  in  an  extra- 
ordinarily short  space  of  time,  and  generally  become  expert  in 
nothing  but  twining  red  ta])e.  The  only  leaven  to  this  lump 
comes,  in  the  normal  course,  from  the  introduction  of  outsiders 
with  legal  training  which  in  itself  tends  to  narrowness  rather 
than  to  broadness  of  outlook.  It  will  be  argued  that  recently  we 
have  seen  business  men  in  Government  departments,  and  that 
the  experiment  has  not  been  a  great  success.  We  think,  however, 
that  this  was  due  to  the  extraordinary  amount  of  work  which 
had  to  be  performed,  and  to  the  stress  under  which  it  was 
carried  on,  with  the  result  the  leaven  was  not  able  to  have  its 
full  effect,  es])ecially  as  the  real  control  was  still  left  in  the 
hands  of  the  tape-bound  civil  servant.  It  is  unfortunate  that 
most  of  the  business  men  so  introduced  soon  got  tired  of  the 
ways  of  Government  offices,  and  after  the  Armistice  took  the 
first  opportunity  to  retire  once  again  into  jirivate  life.  For  we 
feel  that  the  way  to  improve  our  bureaucracy  is  by  the  intro- 
duction of  men  with  previous  business  training,  whereby  they 
have  gained  a  broad  outlook,  and  are  able  to  view  problems  in  a 
broader  way  than  one  who  has  been  shackled  from  youth  with 
departmental  tradition.  This  is  now  the  more  necessary  when 
the  business  of  administration  is  becoming  every  day  more  tech- 
nical. We  hope  that  the  Electricity  Supply  Bill  will  at  least 
give  this  opportunity  to  electrical  engineers,  but  it  is  an  idea 
which  must  be  further  developed  if  we  are  to  have  really  effi- 
cient Government  dei3artments. 


The  Institution  of  Electrical  Engineers. — Scottish  Centre. 
■ — Arrangements  have  been  made  to  hold  a  conversazione  of 
this  centre  on  Wednesday,  February  4th,  1920,  at  7  p.m.,  in 
the  St.  Andrew's  Hall,  Granville-street,  Glasgow.  Tickets 
may  be  obtained  from  Mr.  A.  Lindsay,  173,  Bath-street, 
Glasgow. 

"N.P.L.  Review." — We  have  received  the  first  issue  of  the 
"  N.P.L.  Review,"  a  magazine  to  which  we  wish  every  success. 
A  large  part  of  this  issue  is  taken  up  by  biographical  notices  of 
Sir  Richard  Glazebrook,  the  retiring  Director,  and  of  Prof. 
J.  E.  Petavel,  who  is  taking  his  place.  From  the  remainder 
we  gather  that  the  staff  of  the  N.P.L.  is  not  purely  concerned 
•with  matters  of  high  scientific  importance,  but  that  they  seem 
to  be  able  to  take  interest  in  such  mundane  things  as  moun- 
taineering, music,  footljall,  lidckey  and  chess. 

The  Distribution  of  Radiation  on  the  Disc  oJ  the  bun. 

— In  the  "  Proceedings  "  of  the  Komklijke  Akedemie  van 
Wetenschappen  te  Amsterdam,  Prof.  W.  H.  Julius  comments 
on  an  interesting  characteristic  of  solar  radiation — namely, 
that  the  intensity  of  light  on  the  sun's  disc  diminishes  appre- 
ciably from  the  centre  to  the  limb.  It  was  formerly  suggested 
that  this  effect  might  be  explained  by  the  absorption  due  to  the 
sun's  atnujsphere,  the  energy  thus  absorbed  being  radiated 
again  by  the  gaseous  envelope  ;  but  the  fact  that  the  sun's 
atmos])here  sujjplies,  apparently  only  1/1000  of  the  total 
radiation  shows  that  it  caimot  be  responsible  for  the  big 
radiation  noted.  The  author  ])refers  to  explain  the  phenome- 
non bv  a  tli<  orv  ba.sed  on  irregular  refraction  bv  the  ga.seous 
layers'. 

Society  of  Technical  Engineers.— At  a  recent  meeting  of 
this  Society  an  address  was  given  by  Mr.  E.  ('.  de  Segundo 
on  •■  The  Projjcr  Position  of  the  Electrical  Engineer  in  Indus- 
trial and  Political  Circles."  In  introducing  the  si)eaker. 
Dr.  J.  F.  Crowley,  who  was  in  the  chair,  said  that  in  his 
opinion  enquirers  should  take  a  keen  interest  in  political 
]jrobiems  and  do  all  in  their  power  to  educate  those  sub- 
ordinate to  them  in  the  duties  of  citizenship,  and  the  necessity 
for  increased  productivity  in  the  industry.  This  was  one  of 
the  objects  for  which  the  Society  of  Technical  Engineers  was 
founded  and  was  just  as  important  as  the  improvement  of 
the  engineer's  status,  which  should  be  accomplished  by 
legitimate  means.  We  hope  to  give  an  account  of  Mr.  de 
Segundo"s  address  in  a  subsequent  issue. 
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Electrical  Fume  Mask. — Fine  fumes  are  commonly  more 
difficult  to  absorb  than  gases,  and  this  difficulty  was  experi- 
enced in  dealing  with  the  poisonous  materials  used  in  the  war. 
The  charcoal  gas  mask  is  adapted  to  the  absorj^tion  of  gases, 
but  in  order  to  absorb  the  fumes  an  extra  ffiter  would  be 
necessary,  adding  to  the  difficulty  of  breathing.  Li  May 
last  year  an  electrical  fume  mask  was  experimentally  developed 
with  the  idea  of  condensing  the  fumes  by  electrical  discharge. 
and  a  short  account  of  these  experiments  is  given  in  a  Paper 
by  Mr.  W,  W.  Strong,  summarised  in  the  "  Physical  Review." 
A  small  induction  coil  was  used,  the  electrical  element  being 
supplementary  to  the  ordinary  gas  mask.  The  weight  of  the 
mask  had  been  reduced  to  2  lb.,  but  at  the  date  of  the 
Armistice  the  life  only  amounted  to  several  hours,  a  period 
which  was  much  too  short  and  would  have  required 
lengtliening. 

I.E.E.  Wiring  Rules. — The  Council  of  the  Institution  of 
Electrical  Engineers  have  approved  the  following  recommenda- 
tion of  the  Wiring  Rules  Committee  :  That  wiring  rule  39  be 
amended  to  read  as  follows  :  '■  Except  for  wiring  fittings,  the 
cross-sectional  area  (table,  col.  2)  of  any  copper  conductor 
must  not  be  less  than  0-0015  sq.  in.  (l/-04-t").  The  cross- 
sectional  area  of  fittings  wires  must  not  be  less  than  0-0010  sq. 
in.  (1/-036")."'  The  matter  is  one  of  importance  in  view  of 
the  introduction  of  the  new  standard  sizes,  and  the  question 
has  been  raised  in  correspondence  with  the  Institution  and  in 
the  Press.  A  complete  revision  of  the  wiring  rules  is  in  hand, 
and  the  Committee  will  be  glad  to  receive  suggestions  (in  the 
form  of  specific  amendments)  for  consideration  during  the 
revision.  Suggestions  should  be  addressed  to  the  Secretary 
of  the  Institution,  1,  Albemarle-street,  London,  W.l.  Many 
valuable  suggestions  have  already  been  received. 

Physical  Society  and  Optical  Society's  Annual  Exhibition. 

— The  above  exhibition  will  be  held  on  Wednesday  and  Thurs- 
day, January  7  and  8,  1920,  at  the  Imperial  College  of  Science, 
South  Kensington,  and  will  be  open  from  3  to  6  p.m.  and  from 
7  to  10  p.m.  on  both  days.  A  discourse  on  ""  Some  Polarisation 
Experiments  "  will  be  given  b}'  Prof.  F.  J.  Cheshire,  C.B.E., 
at  8  p.m.,  on  January  7th,  and  at  i  p.m.  on  January  8th,  and  a 
discourse  on  "  The  Use  of  Light  in  the  Transmission  and 
Reproduction  of  Speech,"  will  be  given  by  Prof.  A.  0.  Ran- 
kine,  D.Sc.  at  4  p.m.  on  January  7th,  and  8  p.m.  on  January 
8th.     The  lecture  will  be  illustrated  by  experiments. 

Invitations  have  been  given  to  the  Institution  of  Electrical 
Engineers,  the  Institution  of  Mechanical  Engineers,  the  Fara- 
day Society,  the  Wireless  Society  of  London,  and  the  Rontgen 
Society.  Admission  in  all  cases  will  be  by  ticket  only,  and 
therefore  members  of  the  societies  above  mentioned  (including 
also  the  Physical  and  Optical  Societies)  desiring  to  attend  the 
exhibition  should  apply  to  the  secretary  of  the  Society  to  which 
they  belong.  Others  interested  should  apply  to  the  Secretary 
of  the  Physical  Society,  National  Physical  Laboratory,  Ted- 
dington,  S.W. 

Society  of  Glass  Technology.— At  the  meeting  on  the 
1 7th  inst.,  Dr.  W.  E.  S.  Turner,  lecturer  in  charge  of  the  depart- 
ment of  glass  technology  of  Sheffield  University,  was  presented 
with  a  cheque  and  a  silver  tea  and  coffee  service,  and  Mr.  Frank 
Wood,  of  Barnsley,  the  first  president  of  the  society,  with  a 
silver  rose  bowl.  The  society  also  intend  to  found  a  Wood 
prize  in  the  department  of  glass  technology  of  Sheffield  L^ni- 
versity.  Subsequent v  there  was  a  discussion  on  "  The 
Position  of  the  Glass  Industry  in  America,"  and  among  the 
Papers  was  one  contributed  by  Dr.  Turner,  who  recently  com- 
jih^ted  a  tour  of  the  leading  manufacturing  centres  of  the 
L'nited  States.  The  author  said  it  was  quite  impossible  to 
draw  a  hard  and  fast  line,  but  it  might  be  said  that  very  fine 
artistic  glass  was  made  in  the  State  of  New  York,  which  also 
produced  most  of  the  optical  glass  during  the  war  :  lamp- 
blown  and  graduated  scientific  apparatus  making  was  largely 
concentrated  in  the  southern  portion  of  New  Jersey.  Illu- 
minating and  general  domestic  glassware  was  a  widespread 
industry.  Insulators  for  telephone  and  telegraph  wires  were 
almost  everywhere  of  csmnion  green  glass.     Two  other  recent 


developments  were  the  manufacture  of  glass  oven  dishes  for 
baking  and  cooking.  Much  had  been  written  in  regard  to  the 
excellence  of  the  glass  sands  in  the  United  States,  and  in  this 
respect  the  country  enjoyed  considerable  advantages  over  our 
own.  Those  most  widely  used  were  the  Ottawa  sand  from 
Illinois,  and  that  from  Berkeley  Springs  and  West  Virginia. 
Dr.  Turner  described  the  mechanical  appliances  used  by 
American  manufacturers,  and  drew  contrasts  between  the 
American  and  British  methods  of  production. 

RaOway  Electrification  in  Switzerland.— Scarcity  of  coal 
has  given  a  great  impetus  to  railway  electrification.  In  the 
United  States,  as  is  well  known,  extensive  schemes  are  being 
considered,  and  in  countries  with  poor  supplies  of  coal  and 
abundant  water-])ower  rapid  progress  in  electrification  is  to  be 
expected.  Switzerland  is  a  typical  case.  The  shortage  of  coal 
led  to  great  difficulties  during  the  war,  wood  being  used  as  fuel 
for  locomotives  on  some  lines.  The  "  Electrical  World " 
recently  gave  an  interesting  summary  of  the  situation.  The 
chief  Swiss  railways  are  Government  owned.  The  water-power 
immediately  available  exceeds  2,0<X),Ot>0  h.p.,  of  which  half  is 
already  developed  hydro-electrically  :  but  it  is  estimated  th»t 
the  total  water-power  reserves  could  be  raised  to  8,000,000  h.p. 
The  Swiss  Confederation  owns  about  1,800  miles  of  railway, 
and  of  these  only  a  small  portion  has  so  far  been  electrified. 
On  the  other  hand,  622  miles  out  of  1,4:16  miles  privately  owned 
are  electrical.  The  first  important  section  of  Federal  railway 
to  be  converted  to  electricity  was  the  St.  Gothard  Railway  ; 
it  was  decided  to  electrify  68  miles  (from  Erstfeld  to  Bellinzona) 
in  1913,  and  the  section  is  expected  to  be  completed  this 
autumn.  Other  sections  (Bellinzona  to  Chiasso  and  Erstfeld 
to  Lucerne)  are  expected  to  follow  in  1921.  The  cost  of  elec- 
trifying the  entire  Federal  system  is  assessed  at  about 
£-50,000,000.  The  electrification  of  various  other  sections  of 
the  Federal  railways  was  decided  upon  in  1918.  including  an 
extension  of  the  Simplon  Tunnel  line,  opened  in  1906.  The 
electrified  Berne-Thun  line,  which  facilitates  connection 
between  the  Swiss  capital,  the  Bernese  Oberland,  and  the 
Valais  and  Northern  Italy,  was  opened  in  May  last.  The 
electrification  of  these  lines,  many  of  them  in  very  mountainous 
districts,  presents  many  interesting  features. 

Personal. 

Dr.  kS.  R.  Wells  lias  b?en  elected  \"ice  Chancellor  of  the  University  of 
London,  and  Sir  Richard  Glazebrook  has  been  appointed  to  the  ZahfToH 
Chair  of  Aviation  in  the  University. 

Commander  J.  P.  Schotield,  M.B.E.,  Principal  of  the  Cardiff  Wirele-ss 
College,  has  been  presented  by  the  students  with  a  silver  cruet  set.  The 
College  turntd  out  1,000  wireless  opera toi-s  during  the  war. 

Mr.  Charles  G.  Robertson.  C.V.O.,  has  been  apjiointed  Principal  of 
the  University  of  Birmingham,  in  succession  to  Sir  Oliver  Lodge. 
Mr.  Robertson  has  been  Tutor  in  Modern  History  at  Magdalen  College, 
Oxford,  since  1905. 

Col.  Sir  Andrew  M.  J.  Ogilvie.  K.B.E.,  C.B..  R.E..  Joint  Second 
Secretary  of  the  Post  Office  since  1914.  will  retire  from  his  official  duties 
at  the  end  of  the  month.  He  has  been  concerned  chietiy  with  the  work 
of  the  tele[)hone  and  telegraph  services.  He  took  a  prominent  jiart  in 
the  arbitration  on  the  transfer  of  the  National  Telei)hono  Company's 
system  to  the  Post  Office  in  1911.  Sir  Andrew  was  made  Director  of 
Army  Signals  (Home  D,^fence)  in  1914,  and  during  the  war  he  was 
hrgely  occupied  in  arranging  for  the  provision  of  tel.>phonic  and  tele- 
gniihic  connnunications  for  the  Forces  in  Great  Britain,  including  anti- 
aircraft defence  lines.  &c. 


Arrange  nients  for  (he  Week. 

ROYAL   INSTITUTION. 
At  Albemarl'-str.-ot.  Picoailillv.   London.  W.     Si.x  Christmaa 
Lectures  for  Juveniles  on   '    Th  ■   World  of  Sound,"  by  Prof. 
W.  H.  Bragg.  C.  15. E..  D.Sc.  RK.S. 
Tuesday,  Deo.  SOth. 

3  p.m.     L'ctiir,-  1,.  "■  What  is  Sound  ?  " 
Thursday,  Jan.  Ist. 

:;  j).iii.      Lecture  11..  ■•  Sound  and  Music." 
Saturday,  Jan.  3rd. 

,■;  ji.m.     L.-ctun-  IIL,  "  Sounds  of  the  Country." 

FRIDAY.  Jan.  2nd. 

,U'MOB  In.stitction  of  Engineer-s. 
7.30  p.m.     At   39,    Victoria -str.H-t,    London,   S.W.     Lecturette   on' 
"  Automatic  Electric  Weighing  .Machines  as  Usetl  w-ith  Machine 
Packers,"  bv  Mr.  V.  Sims. 
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Electricity    in   Tin   Mining^ 


By    1>.   M.    W.   HUTCHISON.   B.Sc 


rid  M'.   .1.    WAYTE. 


General. 
The  full  title  of  this  pajier  should  be  "  Electricity  in  Tin  Mining 
in  the  Fetleratetl  Malay  States,"'  the  autliors'  experience  not  having 
extended  beyond  the  tin  lields  of  that  country  ;  methods  of  mining 
are,  however,  generally  similar  in  other  parts  of  the  world.  The 
group  of  .States — Perak,  Selangor,  Xegri  Sembilan  and  Pahang, 
known  as  the  Federated  Malay  States,  or  the  F.M.S.  for  short — 
form  part  of  the  Malay  Peninsula,  and  furnish  the  product  known 
in  the  metal  market  as  "  Straits  tin  "  ;  the  output  is  very  large, 
the  exports  in  1913,  the  last  normal  vear,  being  5U,127  tons,  value 
approximately  £9,800.000. 

The  labour  force  employed  in  tin  mining  in  the  same  year  numbered 
225.0tMI,  216,000  of  this  number  being  Chinese,  but  the  adoption  of 
mat-hinerj-  and  other  causes  combined  has  resulted  in  recent  vears 
in  a  large  decrease  in  the  number  employed.  Machinery,  which  is 
already  used  to  a  large  extent,  is  likely  to  come  into  use  much  more 
in  the  near  future.  The  present  position  roughly  is  that  European- 
owned  mines  employ  a  maximum  of  machinery  and  a  minimum  of 
labour,  and  the  Chinese-owned  mines  a  maximum  of  labour  and  a 
(hinimum  of  maeliinen,-.  Jlines  under  Chinese  management  in 
1918  produced  about  70  per  cent,  of  the  total  output,  and  .%s  there 
are  less  than  half  a  dozen  electrically-driven  Chinese  mining  plants 
there  should  be  great  scope  for  the  electrical  engineer  in  the  immediate 
future.  In  1917,  7,600  kw.  of  generating  plant  and  8,300  h.p.  of 
motors  were  installed  on  tin  mines,  but  the  majority  of  mines  where 
jwwer  is  employed  still  use  steam,  generally  in  a  very  wasteful 
fashion.  The  increase  in  the  cost  of  firewood,  owing  to  its  scarcity, 
the  discover}.-  in  recent  years  of  a  valuable  deposit  of  coal  in  Selangor 
suitable  for  burning  on  mechanical  grates,  a,nd  the  necessity  that 
now  exists  for  working  low-grade  propositions  on  a  large  scale,  are 
three  factors  whicli  are  bound  in  the  near  future  to  result  in  the 
installation  of  up-to-date  economical  power  plants  for  mine  working. 
The  labour  used  for  mining  purposes  is  almost  entirely  Chinese  ; 
the  ordinarj'  Chinese  coolie  is  a  born  miner,  and  appears  to  be 
naturally  gifted  with  the  instinct  to  locate  tin-bearing  ground.  Up 
to  the  present  time  very  little  methodical  prospecting  work  lias  been 
done  by  Chinese  miners.  The  large  mines  are  usually  started  by 
small  parties  of  tributers  who  appear  to  decide  upon  the  right  spot 
to  commence  operation  either  by  guesswork  or  by  instinct ;  the 
Chinaman  is  a  gambler  and  faces  his  losses  philosophically.  The 
pre-war  rate  of  pay  for  Chinese  labour  was  60  cents  (Is.  od.)  a  day  ; 
it  is  now  about  80  cents  (Is.  lOJd. ).  Mechanics  are  usually  Chinese, 
but  there  is  a  fair  sprinkling  of  Tamils,  Bengalis,  Japanese  and  other 
races,  the  pay  varying  from  -SI. 40  to  .S2  per  day  (3s.  3d.  to  4s.  8d.). 
Men  in  charge  of  electrical  machinery  have  by  law  to  possess  certi- 
ficates of  competency  issued  by  the  Examining  Board  under  the 
Electricity  Ena?tment.  This  law  extends  to  European  engineers, 
who,  however,  if  Associate  Members  of  this  Institution,  are  not 
called  upon  to  appear  before  the  Board.  The  rate  of  pay  varies 
greatly  with  the  individual,  especially  in  the  higher  grades,  but  the 
following  are  approximate  rates  paid  in  Perak : — Second  grade 
chargemen  .S24  per  month  (£2  6s.  lid.);  first  grade  chargemen 
S40  to  .S7.-)  (£4  13s.  9d.  to  £8  Lis.  8d.)  ;  second  grade  engineer  .S120 
to  8200  (£13  lis.  2d.  to  £23  8s.  8d.)  ;  first  grade  engineer  .S3.50  to 
S450  (£39  to  £.50  14s.  7d.). 

Probi.em.s  is  Tin  Mixing. 
The  ore-bearing  ground,  or  karang,  lies  in  beds,  varying  in  thick- 
ness from  a  few  feet  up  to  20  ft.  or  more,  which  may  be  close  to 
the  surface  or  may  be  as  far  below  the  surface  as  1.50  ft.,  a  depth  of 
70  ft.  being  more  usual.  In  some  cases  the  karang  is  found  in  one 
or  more  large  beds ;  in  others  it  may  be  found  in  several  beds  at 
varying  depths,  and  in  many  cases  there  are  no  well-deiined  beds, 
the  whole  of  the  ground  containing  tin  ore  to  some  extent.  The 
obje:;t  of  the  miner  is  to  get  the  ore  out  of  this  karang  with  the 
least  poasible  expenditure,  and  he  has,  roughly  speaking,  a  choice 
of  three  methods :  open  cast  mining ;  hydraulic  mining ;  and 
bucket  dredging.  As  each  of  these  methods  presents  a  different 
problem  in  regard  to  the  supply  and  utilisation  of  power,  it  has 
been  considered  most  convenient  to  deal  with  each  in  turn.  It 
docs  not  follow,  however,  that  even,-  mine  adopts  one  of  these 
methods  only.  The  problem  of  lode  mining  is  treated  separatelv, 
as  no  useful  comparison  can  be  made  between  this  form  of  mining 
and  alluvial  mining.  At  present  only  a  very  small  proportion  of 
the  total  tin  output  is  won  in  lode  mines,  but  as  alluvial  deposits 
bc:;ome  worked  out  more  attention  will  no  doubt  be  devoted  to  this 
form  of  mining. 

*  Abstract  of  a   Pap;r  read   before   the   Institution   of   Electrical 
Engineers. 


Open  C.^st  Minim:. 
-A.  typical  large  open  cast  mine  in  full  working  consists  of  one  or 
more  huge  oblong  i)its  in  the  ground,  perhaps  80  ft.  deep  and  many 
acres  in  extent.  At  one  end  of  each  pit  will  be  an  incline  consisting 
of  a  double  line  of  rails  up  which  the  karang  is  hauled  to  the  puddler 
station  ;  in  another  position  a  similar  incline  for  the  removal  of 
overburden,  which  is  dumped  out  of  the  way,  into  an  old  working 
for  preference.  The  puddler  station,  w-hich  usually  serves  one  pit 
only,  consists  of  a  level  timber  platform  forming  a  termmus  to  the 
karang  incline,  and  is  furnished  with  rails  and  a  double-drum  winch 
which  serves  to  haul  up  the  full  trucks  and  lower  the  empty  ones. 
The  full  trucks  are  brought  to  rest  on  the  puddler  platform  opposite 
an  opening  directly  over  the  puddlers  into  which  the  karang  is 
tipped. 

The  puddlers  are  of  two  main  types,  that  used  depending  on 
the  class  of  ground  worked  or  on  individual  fancy.  The  most 
widely  used  type  is  merely  a  cylindrical  open  top  brick  or  iron 
tank  about  25  ft.  in  diameter  with  a  wood  block  floor,  in  the  centre 
of  which  is  a  vertical  shaft  driven  at  about  5  revs,  per  min.  by 
bevel  gearing.  This  shaft  carries  four  cross-arms,  to  the  ends  of 
which  are  attached  two  cast-iron  "■  harrows "  fitted  with  bitmt 
teeth.  The  karang  being  dumped  into  this  machine  and  mixed 
with  water  is  churned  by  the  harrows.  The  process  is  continuous, 
the  mixture  after  being  churned  being  led  to  sluice  boxes  through  a 
coarse  screen.  The  other  type  of  puddler  consists  of  a  horizontal 
shaft  carr\-ing  knives  and  running  in  a  plated  timber  container  at  a 
speed  of  about  120  revs.  j)er  min.  This  high-speed  type  is  generally 
furnished  with  a  flT,-^\heel  to  take  up  shocks  when  the  karang  is 
tipfx-d  in. 

The  puddled  mixture,  in  either  case,  is  led  by  launders  to  the 
sluice  boxes  after  being  thinned  down  slightly  by  the  addition  of 
clean  water.  The  sluice  box,  w-hich  forms  a  common  feature  in  all 
tin-mining  systems,  consists  of  two  or  three  compartments  200  ft. 
or  so  long,  furnished  with  removable  slats  across  the  bottom  which 
catch  the  heavier  tin  particles  and  allow  the  lighter  sand  and  slimes 
to  escape  to  the  tailings  dump.  Each  compartment  is  capable  of 
dealing  with  the  whole  output  of  the  puddler  serving  it,  and  this 
allows  the  ethers  to  be  washed  down  with  clean  water  and  the  tin 
ore  removed  without  any  slackening  in  mining  operations. 

Open  cast  mines  are  of  all  iizes  varying  from  the  modest  hole 
in  the  ground  worked  entirely  by  Chinese  labour  to  projxjsitions 
with  capitals  of  £120,000  or  more.  In  nearly  all  mines  of  tliis  type, 
how  ever,  power  is  used  in  some  form  or  other.  The  source  of  power 
in  most  general  use  is  the  portable  non-condensing  steam  engine 
burning  wood  fuel,  and  it  is  quite  common  to  see  half  a  dozen  or 
more  of  these  fuel-wasters  at  work  on  the  same  mine.  It  is  only 
fair  to  state,  however,  that  for  outputs  of  from  60  h.p.  to  100  h.p. 
very  efficient,  jwrtable,  condensing,  superheated  steam  engines  can 
be  obtained.  Diesel  and  semi-Diesel  engines  are  in  use  to  a  certain 
extent-,  and  in  some  of  the  large  mines,  and  in  several  smallerones, 
electricity  is  the  driving  power.  The  chief  uses  for  power  are  for 
hauling,  pumping  (both  for  un watering  the  mine  and  for  supplying 
water  for  the  puddlers  and  sluice  boxes),  and  for  puddler  driving 
and  lighting  the  mine  at  night. 

Table  1.  gives  particulars  of  four  typical  open  cast  mines,  and 
Tables  II.  and  III.  of  hydraulic-electric,  dredge  and  lode  mines.  In 
all  cases  (except  Lahat,  .Pengkalen  and  Idris)  the  energy  used  has 
been  calculated  from  switchboard  readings,  and  a  power  factor  of 
0-7.5  to  0-8  has  been  assumed.  Mine  managers  who  indulge  in  the 
pra-!tice  of  buying  plant  direct  from  the  manufacturers  would  do 
well  to  insist  on  a  proper  provision  of  instruments  for  measuring 
the  output.  If,  as  is  usual,  they  ask  for  tenders  for  "  one  plant 
complete,"  they  should  not  expect  luxuries  and  certainly  will  not 
get  them.  It  has  been  imiwssible  in  many  cases  to  separate 
generating  from  distributing  costs,  but  when  ])ossible  this  has  been 
done.  This  must  be  borne  in  mind  when  (comparisons  are  made 
with  hypothetical  bulk-supply  systems.  Capital  costs  have  been 
omitted  o.ving  to  the  general  practice  of  grouping  together  generating 
and  mining  plant  ;  su 'h  figures  as  are  obtainable  are  apt  to  be 
misleading.  1  will  be  seen  that  some  mines  arc  run  partly  by 
electricity  and  partly  by  steam  and  ga-i,  th(<  two  latter  being  used 
as  a  r.de  for  operating  the  fluctuating  winch  or  puddler  loads  or  as  a 
stand-by  for  emergency  pumping  in  case  of  flooding.  Naturally 
such  a  practice  produce  a  high  electrical  plant  load-factor,  but 
when  clestrical  plant  can  be  obtained  again  the  whole  of  the  mining 
load  will  doubtless  b-  dealt  with  electrically,  with  a  benefit  to  the 
all-round  power  costs. 
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VLSABLE. 

The  question  of  generating  on  a  large 
scale  in  central  station.s  and  distributing 
to  mines  has  been  discussed  many  times, 
most  recently  by  a  Commi.ssion  appointed 
to  inquire  into  various  questions  connected 
with  tin  mining.  The  authors  do  not 
consider  that  the  prospects  of  a  power 
company  would  be  verj-  rosy, '  for  the 
following  reasons  : — (1)  Absence  of  diver- 
sity. Beyond  a  very  small  proportion  of 
town  lighting  there  is  practically  only 
mining  load  to  consider.  (2)  Limited 
paying  life  of  the  power  company  due  to 
tin-bearing  areas  being  worked  out.  It 
must  be  remembered  in  this  connection 
that  the  application  of  power  to  mines 
now  mainly  worked  by  coolie  labour 
would  result  in  the  deposits  being  more 
rapidly  exhausted.  (3)  Heavy  capital 
charges  due  'to  the  high  rate  of  interest 
expected  in  this  country  and  also  due  to 
heavy  amortisation  charges  on  ac- 
count of  short  life.  (4)  Comparatively 
poor  load-factor  during  useful  life,  due  to 
the  short-lived  nature  of  many  mines,  the 
temporary  shutting  down  or  restriction 
of  output  in  times  of  low  tin  prices,  and 
the  failure  to  get  the  most  profitable 
consumers,  the  large  mines,  which  can 
generate  verj"-  cheaply  with  their  own 
plants.  The  majority  of  a  power  com- 
pany's consumers  would  be  the  small  or 
medium-sized  Chinese  mines  now  using 
portable  engines  and  working  from  10  to 
18  hours  out  of  the  24.  (5)  Heavy  way- 
leave  and  maintenance  charges,  as  the 
lines  riuiningover  mining  land  would  have 
to  be  moved  frequently. 

A  co-operative  power  station  to  supply 
a  group  of  well-proved  mines  is,  of 
course,  a  difEerent  projwsition  altogether 
and  seems  to  be  the  solution  of  the 
problem.  There  is  no  reason  why  such 
a  power  station  could  not  supplj-  the 
more  or  less  ephemeral  demands  of  small 
mines  near  by  in  addition  to  its  nucleus 
load.  The  authors  do  not  consider,  taking 
everx'tliing  into  accoimt,  that  the  average 
yearly  load-factor  of  a  jiower  company 
taken  on  the  maximuni  usefiU  station 
capacity  over  the  period  of  its  paying 
life  would  exceed  40  per  cent.  .\  co- 
operative group  power  station  imder 
similar  circumstances  should  be  able  tc 
reckon  on  a  load  factor  of  oO  to  60  jiei 
cent.  In  this  connection  it  is  as  well  to 
bear  in  mind  that  the  years  now  inider 
review  were  years  when  the  tin  output 
was  being  forced  up  as  mudi  as  jiossible 
to  provide  munitions,  and 'plants  were 
being  rim  to  their  greatest  eajiacity.  At 
present  steam  users  with  a  certain  maxi- 
minn  horsc-jxiwer  installed  luvve  a  way 
of  over-estimating  the  horse-jxiwer-hours 
used  jHn-  annum,  with  the  result  that  the 
calctdated  cost  per  horse- jxiwer-hour 
comes  out  unduly  low  and  unfavourable 
comparisons  are  made  witli  electricity. 
.\  comparison  of  units  .ccnerate<l  and 
brake  horsc-jxiwer  coniux^ted  on  elec- 
trically-wdrkcd  mines  will  give  a  good 
idea  of  what  may  be  exiJected  in  this  way. 

Hydraclic  Mining. 

Hydraulic  raining  may  be  defined  a» 
!i  process  whereby  the  ground  is  removed 
and  treated  by  the  agency  of  water. 
It  has  many  forms  and  combinations 
falling    into    three    main    classes: — (1) 
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hydraulic  mining  piojier,  including  ground  sluicing  ;   (2)   hydraulic- 
electric  mining  ;  (3)  suction  dredging. 

Hydraulic  Mining  Proper. — Here  the  ground  is  cut  by  jets  of 
water  projected  by  monitors  under  a  natural  head  of  from  .TO  ft.  to 
400  ft.,  and  the  mixture  if  necessary  elevated  by  hydraulic  elevators 
(see  Fig.  1)  to  the  sluice  boxes  where  the  treatment  follows  the 
procedure  outlined  under  open  cast  mining.  In  ground  sluicing, 
which  is  usually  only  carried  out  on  a  small  scale,  the  ground  is 
broken  down  by  hand  labour  into  channels  where  it  is  mingled  with 
w  ater,  the  resulting  mixture  being  passed  over  sluice  boxes.  Over- 
Inirden  and  karang  are  generally  treated  in  the  same  way,  although 


Fig.  1. — Section  of  Hydraulic  Elevatok,  with  Names  of  Parts. 

in  some  cases  the  overburden  is  removed  by  cooUe  labour.  The 
hydraulic  method,  using  water  under  pressure,  is  used  on  some  of 
the  largest  properties  in  the  country,  and  provided  that  plenty  of 
water  at  a  suitable  elevation  is  available  and  the  value  of  the 
property  is  suffiient  to  justify  the  cost  of  an  expensive  dam  and 
pipe  line  this  method  is  usually  adopted. 

{To  be  concluded.) 


Protective    Resistances   for 
Vollage.* 


High 


IJ>  II.  «;i-;wK(:iiK. 

Carboninduin  has  the  peculiarity  that  its  resistance  decreases 
with  incicasiiig  voltage  ;  it  is,  therefore,  sjxjcially  suitable  for 
resistances  undci-  certain  conditions.  If  a  coil  is  protected  by  such  a 
resistance  in  parallel  with  it,  a  surge  will  pass  through  the  resistance, 
which  then  has- a  resistance  much  lower  than  its  nonnal  value. 
When  the  surge  has  passed  off,  the  resistance  becomes  as  before — 
i.e.,  of  a  mu(^h  higher  value  than  that  due  to  the  abnormal  conditions. 
If  carborundum  is  the  material  out  of  which  a  series  resistance  is 
made,  this  varlMlnliix  n\  nsistance  is,  in  fa<-t.  undesirable.  Long 
rods  are  tli(W(^foi(  n  r.|  m  |,|,[rc  of  the  disc'-sliaiwd  limlics  u'liich  are 
employed  in  panllrl  iihisi.iiices.  But  even  tliis  does  not  entirely 
remove  the  peculiar  characteristics  of  bodies  like  carborundum. 

Now  carborundum,  and  other  bodies  which  have  sin)ilar  pecu- 
liarities, consist  of  a  mixtun;  of  particles,  some  of  which  conduct  while 
some  do  not.  Thus,  if  there  are  enough  non-conducting  particles, 
the  resistance  will  be  high  ;  but  it  is  unnecessary  at  the  moment  to 
go  further  into  the  question  of  the  hypothetical  structure  of  the 
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alloy.  If  a  certaiu  voltage  is  applied,  and  conduction  takes  place? 
it  is  necessary  to  suppose  that  a  discharge  takes  place  between  the 
conducting  particles  over  microscopic  air-gaps,  all  of  which  are  m 
series  with  one  another.  Thus,  as  the  voltage  is  raised,  the  number 
of  these  air-gaps,  over  which  the  discharge  takes  place,  is  increased, 
and  the  total  resistance  of  the  path  is  correspondinglj'  diminished 
the  result  bemg  m  no  way  due  to  internal  heating.  In  order  to  cir- 
cumvent this,  and  to  produce  resistances  of  constant  value  out  of  a 
material  like  carborundum,  which  has  a  verj'  high  specific  resistance, 
it  is  necessary  to  provide  some  kmd  of  metallic  substructure,  which 
acts  as  a  definite  connection  between  the  terminals.  This  sub- 
structure has  a  high  resistance,  but  it  exercises  a  very  great  effect 
on  the  resulting  resistance  if  the  other  material,  such  as  carborundum, 
is  afterwards  ineorjx)rated  with  it  The  oxidation  stages  of  certain 
metals  possess  peculiarities  of  this  kind  ;  of  these,  copper  oxide  is 
a  notable  example.  Experiments  and  tests  were,  therefore,  carried 
out  with  rods  of  copper  oxide.  Baedeker  had  found  that  copper 
oxide  can  be  obtained  in  the  form  of  thin  lamina?,  which  have  a 
resistance  of  400  ohms  per  cubic  centimetre.  Rods  of  this  material 
were  finally  obtained  after  certain  initial  experimental  difficulties. 
The  method  of  obtainmg  them  will  probably  be  published  later 
These  rods  had  a  considerable  mechanical  strength,  their  ends  being 
coated  with  copper  so  as  to  provide  a  good  contact  at  the  terminals. 
During  the  process  of  manufacture  a  large  portion  of  the  cupric 
oxide  is  converted  mto  the  cuprous  fonn,  whicli  has  a  low'er  specific 
resistance  of  about  -10  ohms  per  centimetre  cube.  It  is,  liowever, 
possible  by  making  suitable  additions  to  the  material  to  obtain  any 
ohmic  value.  Certam  experiments  were  carried  out  with  these 
resistances  in  a  laboratory  which  was  arranged  for  testing  protective 
devices,  and  it  was  found  that,  as  expected,  the  variation  of  resistance 
due  to  voltage  was  much  less.  Figures  are  given  showing  the  results 
of  these  tests  with  horn  arresters.  When  submitted  to  the  effect 
of  a  surge,  these  resistances  have  values  between  50  and  70  percent, 
of  their  values  when  measured  on  the  Wheatstone  bridge,  whereas 
with  carborundum  the  value  falls  to  1  or  2  per  cent.  With  resis- 
tances of  cupric  oxide,  the  value  certaiidy  falls,  and  this  is  due  to  the 
following  causes :  When  the  surge  passes  along  the  resistance, 
clearly  visible  discharges  are  seen,  which  provide  an  air  path  in 
parallel  with  the  main  resistance  ;  but  the  resistances  also  have  a 
certain  capacity  which  at  high  frequencies  gives  rise  to  a  current  out 
of  phase  with  the  voltage.  The  fall  in  the  resistance,  in  fact,  partly 
depends  on  the  frequency  of  the  applied  voltage.  Tests  also  showed 
that  these  resista'ices  of  copper  oxide  were  better  as  a  protective  device 
than  carborundum  resistances.  A  special  advantage  is  also  the 
strongly  marked  negative  temperature  coefficient  of  the  new  type 
of  protective  device,  which  enables  it  to  carry  a  comparatively  heavy 
load  for  a  long  time.  The  rismg  current  heats  the  rod  ;  thus  the 
resistance  is  lowered,  and  the  current  is  consequently  kept  below  a 
certain  value.  As  a  result  of  their  high  heat  capacity,  the  resistances 
are  proof  against  short  heavy  overloads. 


A   Proposed    220-kilovolt   Trans- 
mission Line  in  California.* 

BY  R.  W.  SORKNSON,  H.  II.  COX  and  G.  E.  ARMSTKONG. 

California  has  a\ailable  ample  hydro-electric  jwwer  to  supply  the 
industrial  and  agricultural  demand  for  many  years.  Small  develop- 
ments aggregating  325,000  kw.  have  been  completed.  There  are 
also  four  large  projects  as  indicated  in  Table  I.,  which  can  be  readily 
developed  to  a  capacity  of  1,500,000  kw.  in  the  near  future. 
Table  I. — LKirge  Power  Resources. 


Newly 

developed 

and  under 

construction. 

Proposed 

developments, 

1926. 

Reasonable  future 

developments 

(not  ultimate 

capacity ). 

Pit  River     

Kilowatts. 

Kilowatts.             Kilowatts. 
200,000        i           500,000 

Feather  River  

100,000 
100,000 

200.000                  300.000 
300,000        1           .500,000 

Colorado  River 

None. 

None.           ;           200,000 

Total    

200,000 

700,000        '       1,500,000 

Total  1926  hydro-electric  power  development,  including  small  pro- 
jects, 1,025,000  kw. 

Lo.\D  Demand. 

The  best  available  information  indicates  a  demand  in  1926  exceed- 
ing   1,000,000  kw.     In   order   to    carry    this    load    approximately 

*  Abstract  of  a  Paper  read  before  tlie  American  Institute  of  Electrcal 
Engineers. 


.5fM),000  kw.  additional  in  hyilro-electric  capacity  will  be  required, 
and  a  plan  has  been  developed  for  a  1,100  miles  220  k.v.  transmission 
system.  The  proposed  scheme  involves  the  construction  of  a  two- 
circuit  transmission  system  extending  from  Pit  River  to  Los  Angeles, 
a  distance  of  570  miles.  Branch  lines  of  like  voltage  connect  the 
three  other  jxiwer  projects  and  the  San  Francisco  loa<l  centre  to  this 
main  line  on  which  the  other  load  centres  are  located.  The  main  line 
thus  becomes  a  high-tension  bus  extending  nearly  the  entire  length 
of  the  state.  This  arrangement  makes  jxj.ssible  unlimited  inter- 
connection and  exchange  between  all  the  power  companies  of  the 
state. 

Sub-stations  have  been  located  at  Marj'sville,  Stockton,  San 
Francisco,  Fresno,  Bakersfield  and  Los  Angeles.  These  points  are 
natural  load  centres  and  suitable  points  for  connecting  with  the 
present  power  sj-stems. 

The  standard  frequency,  60  cycles,  has  been  assumed  on  the  basis 
that  the  Southern  CaUfornia  power  systems  operating  at  50  cycles 
will  ultimately  find  it  advantageous  to  conform  to  the  A.I.E.E. 
standard.  In  the  natural  growth  of  the  load  70  per  cent,  of  the  1926 
load  wlU  be  supplied  by  the  60-C3'cle  systems.  Inter-connection  of 
such  large  load  centres  or  power  sources  through  frequency  changers, 
limits  the  exchange  of  power  is  uneconomical,  and  increases  tre- 
mendously the  required  operating  vigilance.  The  practicability  of 
the  high-voltage  line  has  been  well  demonstrated  by  over  five  years 
of  remarkably  successful  operation  of  the  150,000-volt  lines  of  the 
Southern  CaUfomia  Edison  Company,  which,  during  this  period  have 
delivered  from  the  Big  Creek  power  houses  over  the  240-mile  lines  to 
the  Los  Angeles  cUstribution  systems,  1,200,000,000  kw.-hours  at  an 
average  efficiency  of  87-5  per  cent.,  with  a  45  per  cent,  load-factor. 
During  this  period  there  have  been  no  interruptions  for  which  the 
high  voltage  is  responsible,  and  on  the  contrary-,  the  system  has  been 
free  from  disturbance  and  interruption  to  a  greater  degree  than  the 
lower  voltage  lines  in  the  same  locality. 

The  present  Big  Creek  lines  can  be  operated  at  220,000  volts  60 
cycles,  without  material  change,  and  this  is  proposed  as  a  link  of  the 
transmission  bus,  and  its  operation  imder  these  conditions  will  be 
analysed  and  applied  to  conditions  of  the  proposed  system.  As  now 
operated  at  150,000  volts  and  .50  cycles  the  voltage  is  only  80  per 
cent,  of  the  lowest  critical  voltage  of  any  part  of  the  Une,  and  there  is 
no  corona  loss.  At  220,000  volts  60  cycles,  corona  loss  oci-urs  to 
some  extent  on  the  entire  line,  but  amounts  to  but  0-4  per  cent,  of 
the  line  capacity  during  fair  weather.  With  stomi  conditions  over 
the  entire  line,  and  with  an  assumed  reduction  of  20  percent,  in  the 
critical  voltage,  the  corona  loss  would  be  8  per  cent,  of  the  line 
capacity.  This  loss  is  not  sufficient  to  make  the  Une  inoperative,  and 
would  occur  too  rarely  to  be  an  economic  factor. 

The  Big  Creek  150,000-volt  lines  have  nine  luiits  in  each  suspension 
string,  and  two  1 1  -unit  strings  in  parallel  on  dead  ends.  During  the 
5i  years  of  operation  only  two  insidator  string  failures  have  occurred. 
The  Big  Creek  line  operated  at  220,000  volts  is  at  the  critical  corona 
voltage  and  any  disturbances  resulting  in  a  higher  voltage  will 
quickly  expand  their  energy  in  producing  corona  loss,  which  will 
permit  a  smaller  safety  factor  to  be  used. 

Long  high-voltage  lines  can  not  be  operated  without  sjmchronous 
condensers  at  the  receiving  station  to  regulate  the  voltage,  and  as  a 
consequence  the  charging  current,  even  at  the  standard  60-cycle  fre- 
quency becomes  a  factor  of  ito  great  importance  as  long  as  these  sj-n- 
chronous  condensers  are  connected  to  the  line.  Without  these  con- 
densers the  line  charging  c\irrent  must  be  funiished  entirely  by  the 
•generators,  in  which  case  the  gencratoi-s  may  bwome  greatly  over-* 
loaded  and  attlie  same  time  produce  a  very  high  voltage  over  which 
the  operator  has  no  control.  To  avoid  this  emergency  a  t ransmission 
line  with  its  generators,  transformei-s  and  s_\nuhronous  condenser 
must  be  considered  as  a  unit  and  as  such  should  be  seinirely  coupled 
together  electrically  at  all  times.  This  has  been  proved  practical  in 
the  case  of  the  Big  Creek  system,  in  which  it  is  ixissible  to  start  the 
15,000  k.v.a.  condensers  aiid  bring  them  up  to  si>ecd  with  the  gene- 
rators. 

The  Big  Creek  lines  as  operated  at  150,000  volts  with  30,lXX>  k.v.a. 
condenser  caiiacity  per  luie  at  the  receiver  end  are  each  good  for 
57,500  kw.  at  85  per  cent,  power  factor,  and  will  have  under  these 
conditions  a  line  drop  of  11  per  cent.  OiXMated  at  220.000  volts, 
these  lines  slioidd  each  have  a  capicity  of  r25.0W)  k« .  witli  an  etpial 
line  drop  w  hen  provided  w  ith  tlu-  proiiercondensereapicity,  which  is 
approximately  75  percent,  of  the  line  capacity  in  kilowatts. 

This  is  a  fair  indication  of  the  conditions  which  will  exist  in  the  pro- 
posed system,  the  load  centres  of  which  are  so  distributed  as  to  Innit 
tlie  actual  average  distance  of  transmi-ssion  to  about  2(H)  miles.  The 
economic  gain  in  doubling  the  caiwcity  of  lines  which  cost  approxi- 
mately .<?6,000,000.  the  present  cost  of  which  would  be  at  least  30 
l)er  cent,  more,  would  more  than  offset  the  cost  of  all  necessary 
changes,  including  the  adoption  of  the  standard  frequency. 
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A  Remarkable  Property  of  a  Well-known 
Alternating-current  Circuit. 


By    E.    B.    BKOMN.    M.Sc,  A.C.G.I. 

(Lecturer  in  Electrical  Engineering.  University  of  Melbourne,  Australia  ) 


The  author  has  recently  come  across  a  property  of  a  very 
simple  circuit  which  does  not  appear  to  be  generally  known. 
If,  as  in  Fig.  1,  a  choke  coil  of  constant  inductance  and  a  con- 
stant non-inductive  resistance,  R^,  be  connected  in  series 
across  constant  potential  alternating  current  mains,  a  certain 
alternating  current  will  flow  from  the  mains  indicated  on  an 
ammeter.  Ay.  Shunting  the  choke  coil  with  a  non-inductive 
resistance.  7?,,.  as  in  Fig.  2,  would  naturally  be  expected  to 


increase  the  current  taken  from  the  mains.  On  the  contrary, 
however,  for  a  certain  range  of  value  of  shunting  resistance 
the  shunting  may  be  found  actually  to  diminish  the  current 
taken  from  the  mains,  and  there  will  be  a  mininmm  current 
for  a  certain  value  of  the  shunting  resistance  R^.  An  analytical 
solution  of  the  problem  shows  that  the  maximum  lowering 
in  the  main  current  in  such  a  circuit  could  not  exceed  about 
13-4  per  cent.  Similar  results  would  be  expected  if  a  con- 
denser replaced"the  choke  coil  in  Figs.  1  and  2,  as  has  also  been 
confirmed  by  exj)eriments. 

The  accompanying  diagrams  and^experimental  results  are 
taken  from  a  demonstration  given  by  the  author  before  the 
Electrical  Association  of  Australia  on  March  27,  1919.  The 
choke  coil  was  of  the  type  frequently  used  in  .series  with  arc 
lamps,  a  single  solenoid  with  straight  laminated  core  ;  but 
any  choke  coil  which  gives  a  considerable  phase  angle  between 
voltage  and  current  would  serve  equally  well. 


Main 

Volts 

1     Volts 

Main 

Amps. 

VflltS. 

on  By 

on  choke. 

amps. 

in  iJj. 

193 

140 

1       128 

8-2 

0  0 

E„o\>cn  circuit. 

193 

V2H 

113 

7-5 

2-0 

193 

126 

102 

7-3 

3-5 

193 

131 

97 

7  3 

4-0 

193 

127 

91 

7-3 

!■.-> 

193 

127 

8(> 

7:! 

■)(l 

193 

131 

77 

7-6 

tiO 

193 

137 

65 

7-9 

7  0 

R,  decreased. 

of  the  shunting  diminishes  the  phase  angle  between  the  two 
components,  which,  vectorially  added,  make  up  the  constant 
line  voltage  to  such  an  extent  that  both  com])onents  are 
simultaneously  diminished.  This  provides  an  explanation 
of  the  drop  in  the  main  current,  because,  as  /?j  is  constant  and 


The  connections  were  made  as  in  Figs.  1  and  2,  and  the 
current  was  taken  from  the  50-cycle  alternating-current 
lighting  mains.  Ordinary  switchboard  ammeters  and  volt- 
meters were  used  in  the  demonstration,  which  were  known 
to  be  reasonably  accurate,  and  any  errors  there  may  have  been 
do  not  affect  the  main  conclusions.  The  accompanying  graph, 
Fig.  3,  in  which  the  main  current  is  plotted  against  the  current 
in  i?2.  the  shunting  resistance,  shows  a  marked  minimum  value 
of  7-3  amperes  in  the  main  current.  Fig.  4  shows  a  vector 
diagram  constructed  from  simultaneous  voltmeter  readings 
taken  with  the  circuit  of  Fig.  1,  and  Fig.  5  shows  a  similar 
diagram  for  the  circuit  of  Fig.  2  when  /i,  ^'•'^^  adjusted  to  give 
ninimum  main  current.     Figs.  4  and  5  sliow  that  the  efj'ect 


01234:5678 


I' 

rp   7 


Amperes  -^2 
Fig.  3. 

non-inductive,  the  volts  on  /?,  represents  the  main  current 
both  in  phase  and  magnitude  to  a  suitable  scale. 

An  analytical  solution  for  a  choke  coil  of  negligible  resis- 
tance and  iron  losses  confirms  the  existence  of  the  minimum 
value  of  the  main  current  as  follows  :  Let  E  be  th#  line  voltage, 


2a  mhos  the  conductance  ol  R^,  (j  mhos^thc  conductance  ofjB.^, 
b  mhos  the  susceptance  of  the  choke  coil,  /  amjicres  the  main 
current. 

The  solution  for  the  nuiin  current  is 

/=2«A\/~^+^;  ,., 

V  ?;^  +  (^/  +  2o)- 
which    will    be    found    to    have    a    minimum    value    when 
g= — a+Va^  +  f)^,  the  minimum  value  being 


/  .„  =2a£y^+^^. 


The  largest  percentage  lowering  is  obtainable  in  a  circuit  in 
which  b  =  2-5a  approx. — that  is,  in  which  the  resistance 
Ry  =  1-25  times  the  impedance  of  the  choke  coil ;  this  maximum 
lowering  effect  is  obtained  with  a  shunting  resistance 
/i:„=l-18/e,. 
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Electricity  Supply  in  the  Devastated  Areas  of  France 


The  question  of  rehabilitating  the  areas  of  France  which  have 
suffered  from  enemy  action  during  the  recent  hostilities  is  one 
which  is  both  important  and  urucnt  ;  and  it  is  therefore  interesting 
to  note  tliat  tlie  Krcneli  Clianiljci-  (if  Dciiiitii^s  has  recently  passed  a 
law  authorising  the  establisiniient  by  the  State  of  a  high  tension 
system  for  supplying  electrical  energy  in  the  liberated  areas  and 
laying  down  rules  for  the  future  development  of  this  system. 
A  recent  law  has  as  its  object  the  development  of  the  supply  of 
electricity   by  the  organisation   and   concentration   of   generating 


These  generating  units  will  be  of  a  similar  type  everj'where,  so 
that  parallel  working  would  be  possible,  while  the  erection  of  high 
tension  lines  joining  the  central  stations  and  the  various  centres  of 
distribution  must  be  carried  out.  As  is  well  known  the  methodfi 
followed  by  the  Germans  during  the  war  caused  the  destruction, 
or  at  least  grave  damage  to  a  number  of  generating  stations  and 
the  same  is  applicable  to  the  transmission  Lines.  At  the  same  time 
it  may  be  noted  that  the  Germans  when  retreating  abandoned  a, 
number  of  stations  which  they  had  erected  for  their  own  use,  esjje- 
cially  the  station  at  Hirson,  which  was  left  in  an  untinished  state.  It 
is  therefore  necessary  not  only  to  repair  what  can  l)e  repaired  but  to 
collect  the  parts  that  have  been  damaged,  and,  in  short,  to  reorganise 
the  whole  of  the  generation  and  transmission  of  energy-  in  the  areas 
concerned.  Rather  thftn  leave  each  authority  or  group  of  authori- 
ties to  carry  out  this  work  as  seems  best  to  them  the  (iovernment 
has  thought  it  much  better  to  inaugurate  a  general  line  of  action 
to  which  all  distributors  wiU  have  to  conform.  As  regards  rebuild- 
ing of  the  generating  stations  the  State  is  advancing  to  the  authorities 
concerned  a  jjart  of  the  cost,  the  amount  depending  on  the  damages 
incurred  during  the  war,  on  condition  that  the  sum  is  used  to  buy 


M.iF  Showing  ihe  Schkmiss  of  Supplying  Electruitv  in  the  Fkench  Dkv.astated  Ahe.vs. 


plant  in  large  stations  situated  at  the  most  favourable  places  for 
that  purjwse,  i.s.,  near  waterfalls,  coal  mines  or  n\etallurgical 
works  and  by  the  hiterconnection  of  these  stations  both  with  each 
other  and  with  the  various  centres  of  distribution  by  high  tension 
networks  erected  either  by  the  State  or  by  interested  persons  under 
State  control.  This  law,  which  like  [the  Electricity^  Supply  Bill 
now  under  consideration  by  our  own  Houses  of  Parliament,  is 
applicable  to  tne  country  as  a  whole,  but  having  regard  to  the 
urgency  of  tlie  work  of  reconstruction  of  devastated  arcaJ  as 
well  as  the  special  conditions  under  which  the  generating  and  dis- 
tributing companies  in  the  north  and  east  of  France  find  themselves 
at  the  present  time,  the  Government  has  thouglit  it  best  to  apply 
\vithout  delay  to  these  areas  the  principles  which  it  proixises  to 
employ  throughout  the  whole  of  France  at  a  later  date.  The 
scheme  includes  a  reduction  in  the  number  of  generating  stations 
and  an  increase  in  the  size  of  the  generating  units  employed  in  them. 


under  the  control  of  the  administration  generating  plant  and  other 
electrical  equipment.  Tlie  State  has  also  decided  to  carry  out  at 
their  own  cost  the  completion  of  the  German  generating  station 
at  Hirson,  of  which  it  has  bwome  the  owner.  Tlie  transmission 
lines  \\hich  are  to  be  ereiited  are  shown  in  the  accompanying  uuip 
and  will  cover  the  area  from  Lille  to  Paris,  and  from  near  Saint- 
Dizier  to  Chambley  hi  Lorraine.  The  total  length  of  transmission 
line  in  this  area  \vovdd  be  about  I. .WO  kilonu-tres.  For  linancial 
reasons  the  proixised  programme  has  been  divided  into  two  jvirts, 
the  more  urgent  of  which  will  be  carried  out  lirst.  In  the  lirst  place 
lines  opcrathig  at  a  pressure  of  45,00(1  volts  w  ill  be  ereeted  betw^een 
Xceux,  Bully-tlrenay,  Lille  and  Valenciennes:  between  Pont -a-Ven- 
din,  Douai  iind  t'ambrai  :  between  Valenciennes.  Jeumont.  Hirson, 
Beiiutor,  Laon,  Kheims.  KiH>rnay  and  Saint-Dizier ;  between 
Stenay,  Longwy,  Piennes,  Briey,  Nancy  and  Vincey  and  between 
Piennes,  Fontoy,  La  Houvc,  Buschborn,  Chambley  and  Nancy. 
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The   Process   of    the    Aladdin    Renew  Electric  Lamp  Corporation,  Ltd. 


A  good  many  yeai-s  ago  a  process  lame  on  tlic  market  for  the 
renewal  of  incandescent  lamps  and  ^\  hile  it  aroused  a  certain  amount 
of  interest,  so  far  as  we  are"  aware  it  never  attained  to  any  con- 
siderable commercial  success.  In  due  course  it  passed  out  of  exist- 
ence, presumably  because  the  margin  between  the  cost  of  reno- 
vating a  discartled  lamp  and  that  of  a  new  lamp  was  insufficient  to 
give  an  adeiiuate  return.  This,  we  believe,  was  in  the  days  when 
the  carbon  lamp  «as  alone  in  the  field.  Now,  however,  that  the 
metal  filament  lamp  has  almost  superseded  the  carbon  type,  the 
subject  is  worth  reconsideration,  if  for  no  other  reason  than  that 
the  price  of  the  metal  lamp  is  considerably  higher. 

It  is,  therefore,  not  surprismg  that  a  renewal  process  should  now 
be  in  ojjeralion.     We  iffer  to  that  of  the  Aladdin  Renew  Electric 


Fig.  1. — ARK.\\-GEsrEXT  fok  Holddsg  Tempobaby  Spider. 

Lamp  Corporation,  some  of  whose  results  were  stated  at  the  statu- 
torj-  general  meeting  held  last  month,  and  which  were  reported 
briefly  in  our  columns  at  the  time.  It  might  be  inferred  that  the 
process  is  quite  new.  This,  however,  is  not  the  case.  The  methods 
employed  have  been  developed  over  a  period  of  some  years  by  the 
Renew  Electric  Lamp  Company,  whose  business  has  now  been 
taken  over  by  the  more  recently  formed  company  with  a  view- 
to  expansion.  Thus  it  is  that  we  fotmd  the  works  in  Harrow  Road, 
London,  to  be  much  more  extensive  than  we  anticipated,  and  to 
be  in  brisk  operation.  We  were  informed  that  the  output  is  30,000 
— 3;'5,000  lamps  per  month,  and  that  the  works  are  equipped  for 
1,000,000  j)er  annum.  The  business  is  growing  rapidly,  and  con- 
sequently a  new  factory  is  in  course  of  erection  at  Birmingham. 

The  Process. 

Through  the  courtesy  of  the  company  we  are  now  able  to  give 
a  detailed  account  of  the  methods  adopted.  Tliey  are  due  to  Mr. 
F.  Harrison. 

Upon  arrival,  the  old  lamps  are  sorted  into  makes,  voltages  and 
candle  power,  and  at  the  same  time  any  that  are  so  badly  damaged 
as  to  be  past  repair  are  thrown  out.  For  example,  those  in  which 
the  stems  are  broken  are  not  at  present  utilised.  Eidl  particulars 
of  the  lamps  received  from  each  source  are  noted. 

The  first  renewal  operation  consists  of  removing  the  pip,  and  opening 
out  a  hole  in  the  bulb  of  about  I  in.  in  diameter.  It  is  through  this 
hole  that  the  comjjlete  process  of  renovation  is  carried  out.  An 
addition  is  now  made  to  the  lamp,  and  this  is  the  only  one  in  the 
procesij.  It  takes  th&  form  of  a  short  length  of  nickel  wire  (J-in. 
long).  This  is  made  up  with  a  small  bea<l  of  glass  at  one  end.  The 
lamp  is  held  in  a  clamp  and  the  end  of  the  bulb  is  protected  by  a 
metal  shield  having  a  hole  of  the  same  size  as  that  in  the  bulb. 
A  blowpipe  flame  can  then  be  directed  on  to  the  top  end  of  the 
glass  stem  which  carries  the  filament,  and  the  bead  of  glass  on  the 
nickel  wire  being  also  fused,  the  wire  can  be  attached  as  a  prolon- 
gation to  the  stem  (Fig.  1). 

To  explain  the  object  of  this  nickel  wire  it  must  be  remembered 
that  the  filament  is  commonly  carried  by  two  spiders,  one  at  either 
end  of  the  stem.  The  lower  one  (that  nearest  the  cap)  is  of  nickel 
wire  and  is  rigid.  The  upper  one  is  of  molybdenum  and  is  inten- 
tionally much  weaker,  having  a  certain  springiness  so  that  it  will 
take  up  the  expansion  of  the  heated  filament  on  the  one  hand  and 
yield  to  the  contraction  of  the  cooling  filament  on  the  other.  Con- 
sequently the  molybdenum  spider  is  not  sulficiently  strong  to  allow 
a  filament  to  be  wound  upon  it,  and  for  this  reason  a  tcmjwrary 
spider  is  providi-d  for  the  purpose.  The  object  of  the  nickel  win- 
is  to  carry  this  temporary  spider. 

The  construction  of  this  spider  is  verj'  simple.     A  small  piece  of 


fine  steel  tube  is  provided  with  a  vulcanite  washer  at  one  end,  and 
this  is  dipped  into  melted  sealing  wax  so  as  to  become  surrounded 
with  a  good  thickness  of  the  wax.  Short  lengths  of  copper  wire 
are  then  inserted  into  the  wax  so  as  to  make  a  spider  with  the 
required  number  of  wires,  and  with  one  to  spare  (Fig.  2).  The  bore 
of  the  nickel  tube  is  such  that  it  will  take  the  nickel  wire  already 
mentioned  as  a  fairly  close  fit.  Having  made  this  spider  we  may  now 
return  to  the  course  of  operations. 

After  the  nickel  wire  has  been  fixed  on  to  the  stem  the  interior 
of  the  bulb  is  cleaned.  Reticence  is  observed  as  to  the  precise  solvent 
that  is  used  for  this  purpose.  Suffice  it  to  say  tliat  the  action  is 
quite  rapid.  After  the  solvent  is  removed  the  bulb  is  tilled  with 
warm  water  and  aUowed  to  stand,  after  which  it  is  filled  with  methy- 
lated spirit,  finally  drained  and  allowed  to  dry  at  ordinary  room 
temperature. 

Next  we  come  to  preparations  for  the  new  filament.  Here  the 
first  operation  is  the  cutting  away  of  the  ends  of  the  leading-in  wires. 
These  cannot  be  conveniently  used  with  their  original  attachment 
to  the  old  filament.  They  are  therefore  cut  by  means  of  a  small 
surgical  instrument  and  bent  outwards.  The  temporary  spider 
is  then  introduced,  the  copper  wires  being  bunched  together  to 
permit  of  ready  insertion  through  the  opening  in  the  bulb.  It  is 
slipped  on  to  the  nickel  wire,  and  the  copper  wires  are  straightened 
so  that  each  arm  is  over  one  ann  of  the  permanent  (and  original) 
molybdenum  spider. 

In  winding  the  new  fUament  a  neat  method  is  adopted  to  secure 
the  necessary  end  contacts.  Obviously  an  ordinary  jointing  method 
cannot  be  employed.  Small,  closely  wound,  steel  helical  springs 
are  therefore  used  for  the  purpose.  The  spring  is  opened  up  by 
inserting  a  fine  blade,  and  the  end  of  the  filament  wire  is  placed 
between  the  two  convolutions ;  the  blade  is  then  withdrawn  and 
the  wire  is  thus  firmly  clipped  in  the  spring.  This  gives  one  of  the 
required  contacts,  namely  the  contact  on  the  filament  wire.  The 
next  thing  is  to  obtain  a  similar  contact  on  the  leading-in  wire  with 
the  same  spring.  For  tliis  purjx^se  a  special  tool  is  provided,  so 
made  that  a  movement  of  the  thumb  at  one  end  causes  a  blade  at 
the  other  end  to  force  its  way  between  two  convolutions  of  the 
spring,  the  latter  having  been  placed  in  position  on  the  tool.  The 
spring  thus  held  can  now  be  passed  down  the  bulb  and  manipulated 
until  one  of  the  leading-in  wires  is  between  these  two  convolutions, 
when   a   further   movement    of 


the  thumb  causes  the  blade  to 
be  withdrawn,  and  thus  the 
spring  is  left  firmly  clipped  on 
to  the  leading-in  wire  and  con- 
tact is  secured  to  the  beginning  of 
the  filament. 

It  should  be  mentioned  that 
the  arms  of  the  temporary 
spider  have  been  adjusted  by  a 
previous  operator  according  to 
the  voltage  and  wire  that  is  to 
be  used,  instructions  being  issued 
for  this  purpose  with  each  batch 
of  lamps.  Consequently  all 
that  remains  to  be  done  is  foi- 
the  wire,  cut  to  the  specified 
length,    to     be    wound    on  ;    a 


Filament 


Spiral-. 


Steel  Tube- 


Sealing  Wax 


Vulcanite 


'CopoerWire 


Fig.  2.- — Section  oi- 
Spider. 


Fio.  3. — Showing  Details  of 
■Connection  of  Filament  to 
Leading  in  Wires. 


second  little  helical  spring  is  attached  to  the  other  end  of  the  wire 
and  contact  with  the  second  leading-in  wire  is  secured  as  already 
described.  The  only  point  to  observe  is  that  the  filament  forms  an 
inverted  V  at  the  end  of  each  arm  of  the  tem]X)rary  spider,  the  arm 
being  at  the  apex  of  the  V.  It  is  necessary  for  a  later  operation  that 
the  corresjxuuling  arm  of  the  permanent  spider  should  be  wit  bin  thisV. 
The  filament  being  in  jwsition  is  now  "  set  "  by  passing  a  current 
through  it  so  that  it  becomes  incandescent.     The  filament  is  then 
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no  longer  sjiringy,  and  does  not  exert  the  same  p'll!  on  the  spider. 
This  operation  can  only  be  carried  out  in  vacuo  or  in 
some  inert  gas,  and  for  this  purjiose  .the  bulb  is  bedded  on  a  cork 
which  is  recessed  and  is  made  of  very  flexible  rubber,  the  exhaust 
tube  passing  down  the  centre.     If  necessary  a  little  glycerine  is  used 


300°C.,  and  current  being  allowed  to  flow  through  the  61amenf.. 
When  the  required  degree  of  vacuum  has  been  obtained,  as  judgerf 
by  the  discharge,  the  lamp  is  sealed  off,  leaving  about  H  in.  of  the 

tube  still  attached  enclosini;  the  phosphorus.      The  lamp  is  next 


Fill.  i. — ATT.4.CHI.NG  Pin  to  Cbntiie  8tbm. 


Fig.  y, — Wl>'DINi:i  ox  a  New  Filament  turouuii  the  Hole  in  the 

Bl'LB. 


to  ensure  a  suhiciently  good  joint.  The  degree  of  vacuum  is  judged 
by  the  discharge  through  a  vacuum  tube,  and  as  soon  as  this  i.s 
indicated  the  filament  is  flashed  up. 

The  arras  of  the  permanent  spider  can  now  be  raised  and  those 
of  the  temporary  spider  depressed  so  that  the  filament  is  carried  by 
the  former.  The  temjiorary  spider  is  then  removed  and  can  be 
used  again. 


overrun  to  the  extentof  ;W  p:M'cent.  the  tube  beinglicated  to  vaporiii 
the  phosphorus.  The  latter  combines  with  any  residual  gasses 
that  may  be  driven  off  the  iilaracnt. 

The  lamps  are  then  finally  sealed  off,  are  run  for  a  time  to  detet^t 
any  weaknesses,  and  are  stamped  as  "  renewed  lamps,"  with  the 
appropriate  data.  After  being  sorted ''to  the  various  racks  they 
arc  ready  for  dispitfti. 


Kio.  (i. — (!e.nek\l  \ii;w  ok  the  Tk.stinc  H 


The  subsequent  operations  follow  the  standard  practice  adopted 
in  the  ordinary  m^nufa■.•ture  of  electric  lamiH.  A  tube  is  fusel 
on  to  the  bulb  for  the  purpose  of  evacuation,  and  a  littlojTod  phos- 
phorus is  introduced  into  the  part  of  this  tul)o  near  the  bulb.  .The 
lamp  is  then  exhausted,  the  bulb  being  meanwhile  ^heated  to,  say, 


C'o.MMKRriAI.  C0NSI11KR.\TION-i. 

We  need  scarcely  say  that  the  teehnioal  process,  however  excel- 
lent  and  we  confess  that  the  process  above  described  struck  us  as 

being  both  ingenious  and  thoroughly  practical — is  only  one  aide  of 
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the  question.  The  other  side  is  the  consideration  whether  tlie 
process  adopted  can  lie  run  at  a  reasonable  profit. 

The  old  electric  lanij)  bulbs  are  sent  by  the  customer.  He  actually 
supplies  the  ( 'omjiany  with  the  lamp  he  desires  renewed,  and  instructs 
the  Comjiany  how  he  desires  it  retilled  as  to  voltage  and  wattage. 
Naturally,  there  are  reasonable  limits — that  is  to  say,  if  the  lamp 
was  originally  a  110  volt  30  watt,  then  it  can  be  renewed  for  a 
circuit  of  100  volts  and  made  to  dissipate  20,  25,  30  or  35  watts  if 
desired,  or  to  work  at  its  original  rating.  This  makes  a  new  market 
in  old  electric  lamps,  and  some  of  the  Company's  agents  buy  up 
the  old  electric  lamps  and  have  them  renewed,  and  so  maintain 
a  lamp  exchange  business.  We  learn  that  the  Aladdin  Renew 
Electric  Lamp  Corporation,  Ltd.,  charge  2s.  3d.  each  for  a  200  to  250 
volt  lamp  for  renewing — whereas  a  new  lamp  will  cost  3s.  6d.  each  ; 
showing  a  saving  of  Is.  3d.  per  lamp  to  the  ordinary  consumer. 
So  far,  gas  filled  lamps  have  not  been  renewed  on  a  serious  scale. 

From  what  has  been  said  it  will  be  seen  that  the  new  material 
used  for  lamps  consists  merely  of  the  filament  wire,  two  small 
springs  and  a  little  nickel  wire.  The  remainder  of  the  old  lamp  holds 
good.  It  is  a  question,^therefore.  whether  the  saving  in  material 
and  labour  over  that  in  a  new  lamp  more  than  compensates  for  the 
labour  required  in  the  various  operations  of  renewal.  As  far  as  we 
are  able  to  judge  they  should,  for  they  are  all  very  simple.  Of 
course  it  is  impossible  to  express  any  very  definite  opinion  on  this 
part  of  the  subject,  as  it  entails  information  which  we  can  scarcely 
expect  the  Company  to  place  at  our  disposal. 

It  must  l)e  remembered,  however,  that  the  margin  of  profit 
depends  upon  how  far  the  Company  are  able  to  maintain  their 
present  prices,  and  this  in  turn  depends  upon  whether  the  makers 
of  new  lamps  wiU  maintain  the  prices  which  at  present  hold.  It 
would  be  a  rash  man  who  would  prophesy  that  these  prices  will  not 
fall  during,  say,  the  next  ten  years. 

We  notice  that  the  chairman  at  the  statutory  meeting,  to  which 
we  have  already  referred  stated  that  the  renewed  lamps  had  a  longer 
life  and  were  more  efficient  than  the  new  lamps  against  which  they 
had  been  tested.  There  may  be  persons  ^^'ho  think  that  these 
bett«r  qualities  will  enable  a  relatively  higher  price  to  be  maintained. 
We  are  sorry  to  see  a  statement  r.f  this  kind  made  in  connection  with 
a  process  which  appears  to  us  to  be  sound  There  is  obviously  no 
reason  why  a  renewed  lamp  should  be  better  than  a  new  lamp, 
beyond  the  rather  remote  possibility  that  the  glass  should  be  freer 
from  gaseous  films  which  must  be  removed  as  far  as  possible. 
The  only  sound  statement  that  can  be  made  in  regard  tO'  this 
XX>int  is  that  a  good  renewed  lamp  may  certainly  be  better,  both 
in  life  and  efficiency,  than  an  inferior  new  lamp. 

The  results  cited  by  the  chairman  are  a  testimonial  to  the  excel- 
lence of  the  Aladdin  Corporation's  technical  work,  but  it  is  not 
legitimate  to  construe  them  into  an  inherent  virtue  of  a  renewal 
process  without  much  more  serious  investigation. 

Our  thanks  are  due  to  Mr.  C.  W.  Fletcher  (the  General  Manager) 
and  Mr.  J.  J.  Russell  (the  Works  Manager)  for  their  courtesy  and 
for  the  ready  maimer  in  which  they  showed  us  every  detail  of  the 
process. 


A  150-Ton  Electrically-Driven 
^Vinding  Engine. 


Electrical  Development  in  Johannesberg.— Tlic  extremely 
rapid  growth  of  electricity  .sii];ply  in  ])arts  of  South  Africa  is 
illu-strated  by  a  contribution  by  Prof.  J.  H.  Dobson,  read  at  a 
recent  gathering  of  the  South  African  Institute  of  Electrical 
Enigneers.  In  l!t09  Johannesburg  proper  accoiuited  for  only 
6,000,000  units.  To-day  the  output  approaches  36,000,000 
units,  and  takes  in  a  very  wide  adjacent  area  comprising 
many  developing  townlets  ;  97  suburbs  of  Johannesburg 
now  receive  an  electrical  supply.  Both  underground  and 
overhead  services  are  in  operation.  The  choice  of  the  former 
was  dictated  largely  by  aesthetic  considerations,  but  it  has 
proved  a  great  difficulty  in  cases  w^here  large  additions  have 
been  made  to  the  load  and  additional  cables  are  required. 
Since  1909  all  suburbs  have  been  equipped  on  the  overhead 
system,  which  appears  better  suited  to  new  and  rapidly 
developing  localitie.s.  A-s  illustrating  the  faith  that  exists  in 
progress  it  is  worth  noting  that  in  .some  districts  recently 
given  a  supply  the  present  demand  would  scarcely  overload 
a  5-kw.  transformer  !  The  usual  practice  appears  to  be  to 
install  a  transformer  to  supply  a  street,  but,  witli  a'view 
to  the  development  of  a  heating  and  choking  load,  the 
installation  of  local  house  transformers,  the  lo.s.ses  iti  which 
would  be  utilised  •  towards  the  heating  of  water,  was  also 
suggested. 


A  new  ^^■inding  plant  has  recently  been  installed  at  the  Cowj)en 
Coal  Company's  Isabella  Colliery.  This  plant  is  of  a  modern  tvpe, 
which,  though  not  claimed  to  be  original,  is  unique  in  the  county  of 
Northumberland. 

The  winding  engine  is  operated  and  controlled  on  the  Ward- 
Leonard  system,  the  electrical  energy  being  supplied  by  the  Northern 
Counties'  Electricity  Supply  Company,  as  three-phase  current  at 
40  cycles  per  second  and  a  pressure  of  2,750  volts  between  phases. 
The  engine  is  designed  to  raise  ultimately  150  tons  per  hour,  and  at 
present  is  doing  120  tons  per  hour  from  a  vertical  depth  of  900  ft., 
the  weight  of  the  cages  and  ropes  being  balanced.  There  is  one 
decking  level,  and  decking  is  done  without  the  assistance  of  mechan- 
ical appliances. 

The  winding  plant  is  fitted  with  a  cylindrical  drum  10  ft.  in 
diameter,  of  sufficient  width  to  accommodate  the  necessary  4i  in. 
circumference  winding  ropes.  The  brakes  are  of  the  post  type, 
disposed  one  on  either  side  of  the  drum.  Both  brakes  are  applied 
by  means  of  weights,  and  are  held  off  the  brake  rims  by  a  com- 
pressed air  brake  engine  with  ,50  lb.  per  square  inch  air  pressure, 
the  air  being  supplied  either  from  a  self-contained  electrically-driven 
compressor  fonuing  part  of  the  plant,  or  from  the  main  pit  supply. 

A  vertical  depth  indicator  is  attached  to  the  engine  :  this  is  fitted 
with  two  pointers  and  a  warning  gong,  which  is  driven  by  means  of 
machine  cut  gearing  and  arranged  for  automatically  retarding  and 
stopping  the  winding  motor  in  case  of  over-wind.  Other  electrical 
and  mechanical  safety  appliances  achieve  such  results  as  :  ( 1 )  Stop 
the  winding  motor  and  apply  the  brakes  in  case  of  failure  of  current 
supply  to  converter  set ;  (2)  stop  the  winding  motor  and  apply 
the  brakes  in  case  of  failure  of  exciting  current,  or  should  the  air 
pressure  fall  below  50  lb.  per  square  inch  ;  (3)  to  make  it  practically 
impossible  for  the  driver  to  raise  the  cage  higher  than  a  predeter- 
mined distance  above  the  keps,  which  in  this  instance  is  3  ft.  As  a 
further  protection  against  over-winding,  an  end  limit  switch  gear 
is  fixed  in  the  head  gear,  which  coming  in  contact  with  the  cage, 
releases  emergency  brake  and  stops  the  engine  in' the  remote  event 
of  the  cage  travelling  beyond  the  3  ft.  mark. 

The  Ward-Leonard  set  is  of  the  three-bearing  type,  the  present 
motor  being  constructed  for  an  output  of  445  kw.  when  running  at 
a  speed  of  590  revs,  per  min..  the  bedplate  being  designed  to  accom- 
modate the  permanent  driving  motor,  which  ^^'ill  be  wound  for  a 
speed  of  800  revs,  per  min.  and  give  an  output  of  550  kw.  The 
winding  motor  is  of  the  direct-current  open-ventilated  type,  and  is 
fed  direct  by  the  Ward-Leonard  variable-voltage  dynamo.  The 
speed,  with  full  pressure  applied  to  its  terminals  under  present  con- 
ditions, is  53  revs,  per  min.  for  an  output  of  120  tons  per  hour,  the 
ultimate  speed  being  70  revs,  per  mm.  for  an  output  of  1,50  tons 
per  hour. 

A  Kapp  ))hase  compensator  of  Messrs.  Sandycroft's  make  works 
in  conjunction  mth  the  motor  and  the  Ward-Leonard  set.  The 
control  gear  includes  a  controller  for  the  field  of  the  Ward-Leonard 
dynamo  with  about  1.50  steps,  combining  an  arrangement  for  auto- 
matically reducing  the  field  of  the  winding  motor  to  25  per  cent,  of 
the  full  amount  when  the  engine  is  standing,  also  an  emergency 
switch  for  breaking  the  field  of  the  Ward-Leonard  dynamo;  a 
direct-current  brake  magnet  for  working  the  strip  gear  on  the 
emergency  brake  ;  a  maximum  relay  actuating  the  brake  magnet 
shoidd  the  armature  current  exceed  a  maximum,  together  with  a 
minimum  cut-out  in  series  with  the  field  of  the  winding  motor. 
The  driver's  control  frame  is  suitably  placed  and  fitted  with  all  the 
necessary  levers  capable  of  easy  manipulation.  A  recording  tac- 
hograph, speed  indicator,  ammeter  and  voltmeter  are  fixed  in  full 
view  of  the  driver. 

The  whole  of  the  electrical  apparatus  was  supplied  by  Messrs.  The 
A.E.G.  Electric  Company,  and  the  mechanical  parts  by  Messrs. 
Douglas  &.  Grant,  of  Kirkcaldy.  The  erection  \\as  completed  in 
August,  1914  ;  but,  owing  to  war  conditions,  it  was  deemed  inex- 
pedient to  (commission  the  plant  initil  about  the  middle  of  November 
of  the  present  year.  The  steel  pulley  framing  and  structural  works 
was  carried  out  by  Messrs.  Joseph  Cook,  Sons  &  C!ompany,  Ltd., 
Washington,  county  Durham,  and  the  housing  and  foundations  by 
Messrs.  J.  &  W.  Sinipson,  of  Blyth,  all  to  the  plans  and  designs  of  the 
coal  company's  engineering  staff.  It  may  be  interesting  to  mention 
that  this  modern  electric  ^Wnding  engine  is  working  in  every  way 
satisfactorily,  and  supplants  a'vertical  condensing  steam  winder 
which  was  built  by  the  late  famous  firm  of  Messrs.  Thomas  Murray, 
of  CJiester-le-Street.*  This  has  done  good  sei-vicc  for  [a]  period  of 
70  years. 
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Station  Indicator  for    Rail-^vay  and 
TraniAvay   Systems. 

Regular  passengers  on  the  London  tube  railways  are  sometimes 
apt  to  forget  that  though  they  are  fully  aware  of  the  idiosyncracies 
of  the  traffic,  strangers  also  travel  \\  ho  are  not  so  well  acquainted 
with  the  destination  and  stopping  place  of  any  particular  train. 
The  congestion  on  London  tube  railways  is  almost  proverbial, 
and  it  is  pointed  out  by  certain  authorities  that  this  is  at  least  to 
some  extent  due  to  the  fact  that  a  large  proportion  of  the  passengers 
are  not  aware  of  the  order  of  the  stations,  and  are  therefore  not 
reedy  to  alight  wlien  the  train  draws  up  at  the  platform  at  which 
they  want  to  get  out.  The  result  is  that  delay  is  caused  while  they 
hurriedly  collect  their  wits  and  their  baggage  ;  and  it  is  obvious  that  a 
very  little  of  this  sort  of  thing  on  the  part  of  quite  a  few  passengers 
may  lead  to  trains  rimning  on  the  short  headway  "piling  up" 
very  quicldy. 

It  will  perhaps  be  contended  that  this  sort  of  thing  is  minecessarj- 
owing  to  the  fact  that  each  carriage  on  the  London  electric  railways 
contains  a  diagram  showing  the  order  of  the  stations.  But  these 
diagrams  are  usuaUy  at  one  end  of  tlie  carriage  and  apparently  do 
not  particularly  attract  the  notice  of  passengers.  To  overcome 
these  difficulties  an  illuminated  device,  which  we  had  an  opportmiity  of 
inspecting  theotherday,  has  been  designed  by  Messrs.  Indicators  Ltd. 

As  far  as  the  passenger  is  concerned  this  device  consists  essentially 
of  a  long  box,  a  part  of  which,  we  illustrate.  This  is  divided  into 
the  same  number  of  compartments  as  there  are  stations  on  the  line. 
Eacli  compartment  is  fronted  with  a  glass  panel  engraved  with 


View  of  a  Part  of  the  Ixdiojitor. 

tliej^nanie  of  a  station,  a  small  map  and  oilier  appropriate  infor- 
mation regarding  theatres,  shops,  etc.,  in  the  district  served  by 
tlie  station  being  also  given.  Each  of  these  compartments  is  equipped 
witi\  an  electric  lamp  which  enables  the  panel  to  be  illuminated 
from  beliind.  Kow,  as  the  ti'ain  leaves  a  particular  station  tlie 
panel  for  the  next  station  at  which  the  train  will  stop  is  illuminated 
(all  the  others  remain  dark)  so  that  the  passenger  has  early  visual 
indication  of  ttie  station  which  ttie  train  is  approaching,  and  can 
make  his  preparations  accordingly.  If,  as  is  the  case  on  most  of 
the  London  electric  railways,  certain  stations  are  missed  out  by 
some  of  the  trains,  the  panel  for  the  station  thus  missed  remains 
dark,  but  the  «  ords  "  Not  stopping  at  "  appear  ilhiminated  above  it, 
while  the  next  station  stopped  at  is  at  the  same  time  illuminated. 
The  operation  of  tliis  system  is  simple,  as  a  short  description 
will  make  clear.  A  small  stop  is  provided  at  the  side  of  the  track 
nenr  each  station,  and  as  the  train  passes  along  this  engages  a 
projection  on  a  pivoted  arm  which  is  carried  on  the  vehicle.  This 
arm  is  slotted  to  receive  a  pin  which  is  fixed  to  a  vertical  bar  in  such 
way  that  tho  impact  of  the  stop  against  the  arm  causes  the  bar  to  rise. 
Tlie  bar  slides  in  suitable  guides  and  is  provided  with  collars  which 
compress  a  spring  which  force  the  arm  to  return  to  its  normal  position 
when  the  lever  has  passed  over  the  stop.  As  the  bar  rises  it  comes 
in  contact  with  switch  arm  which  closes  the  ciifuit  on  a  .solenoid 
and  e  u  ,ses  its  core  to  rise,  thus  operating  the  arm  of  a  step  by  step 
mechanism  and  causing  it  to  move  forward  through  one  step.  The 
current  for  this  circuit  is  obtained  from  a  battery  or  other  suitable 
source  of  energy.  When  the  core  of  the  solenoid  has  risen  to  its 
up|)ermost  position  a  second  solenoid  is  energised  which  releases 
the  switch  arm.  This  falls  to  its  normal  position,  the  first  solenoid 
is  thus  de-energised  and  tlie  apparatus  becomes  ready  for  tlie 
next   impulse.      In    the    most    modern    design  of   the    apparatus 


the  solenoid  and  lever  mechanism  is  duplicated,  one  set  being  used 
when  the  train  is  gouig  in  one  direction  and  the  other  when  the 
direction  is  reversed.  This  ensures  that  the  step-by-step  switch 
is  not  thrown  out  of  place  when  the  train  is  shunted,  and  as  an  extra 
precaution  the  whole  mechanism  can  be  thrown  out  of  ;  ear  when 
required. 

To  overcome  the  difficulty  which  ariises  owing  to  certain  trains 
not  stopping  at  all  stations,  an  ingenious  arrangement  is  employed. 
A  special  switch  for  each  station  is  fixed  in  the  driver's  cab,  the 
effect  of  closing  which  is  to  connect  the  stop  on  the  rotary  switch 
corresponding  to  the  stations  which  are  to  be  missed  out  to  the  next 
stop  in  the  series,  i.e.,  supposing  that  station  D  is  to  be  missed, 
the  stop  corresponding  to  station  D  is  connected  by  means  of  the 
switch  to  stop  and  circuit  for  station  E,  so  that  as  the  train  leaves 
station  C  and  the  rotary  switch  in  the  oixlinarj-  course  of  events 
moves  on  to  the  stop  corresponding  to  station  D  the  panel  for  station 
D  remains  dark  and  E  becomes  illuminated  instead  and  remains 
illuminated  for  two  sections  instead  of  one,  that  is,  until  station  E 
is  reached  and  the  panel  for  station  F  is  illuminated  in  the  ordinary 
way.  We  understand  that  this  apparatus  is  being  installed  on 
certain  of  the  tube  railways,  and  its  operation  will  be  watehed  with 
interest  as  will  the  use  passengers  will  make  of  it.  We  understand 
it  is  also  applicable  to  tramway  working  where  information  as  to 
fares,  etc.,  can  be  given  as  well  as  the  stopping  places  and  other 
matters  of  interest. 


Elnglish  for  Engineers. 

At  a  recent  meeting  of  the  Glasgow  Corporation  Electricity  De- 
partment Engineering  Society  a  Paper  on  "  Englisli  for  Engineers  " 
was  read  by  Mr.  W.  Roxburgh  of  the  clerical  staff. 

The  author  said  that  the  young  engineer  should  add  to  his 
technical  knowledge  and  skill,  acquaintance  with  business  routine, 
but  he  shoidd  also  have  a  sound  working  knowledge  of  the  mother 
tongue.  In  many  relations  of  life  the  manner  in  which  a  man 
expressed  liimself  was  three-fourths  of  the  evidence  upon  which 
his  worth  was  judged.  Many  situations  were  obtained  and  lost 
because  of  the  letter  of  appUeation  and  in  spite  of  the  testimonials. 

The  importance  of  correct  spelling  and  punctuation,  and  the 
dangers  of  imdue  abbreviation  were  mentioned,  and  a  number  of 
grammatical  pitfalls  were  described,  including  miseoUocation,  misuse 
of  participles  and  mixed  metapliors.  In  business  and  teclmical 
writing  the  essentials  were  given  as  clearness,  accuracy,  bi^evity  and 
courtesy.  The  author  said  that  some  of  the  words  in  common  use 
in  connection  with  electricity  supply  were  inaccurate  and  Ul-chosen. 
While  a  muriicipally-owned  system  of  electricity  supply  was  properly 
called  an  undertaking,  an  elei-tricity  dejKirtment  should  not  be 
called  an  undertaker.  Similarly,  a  consumer  was  called  a  long-hour 
or  a  short-hour  consumer,  according  to  the  nature  of  his  load  factor. 
There  was  no  such  tiling  as  a  short  hour  and  a  long  hour,  and  such 
expressions  were  an  abuse  of  English.  The  use  of  names  instead  of 
running  numbers  for  plant  units  in  jxjwer  stations  was  deprecated 
as  being  likelj-  on  occasion  to  render  the  resident  engineer's  reports 
ridiculous. 

In  connection  with  the  writing  of  te<.hnical  Pa})ers,  the  author 
advocated  thorough  preparation  of  notes  before  the  actual  drafting 
was  started.  Having  prejwred  the  notes,  the  would-be  author 
should  prepare  a  skeleton  structure,  viz.  inti-oduction,  development 
and  conclusion.  Piragrapliing  lightened  a  manuscript,  but  there 
should  be  a  thread  of  connection  between  jiaragraplis  so  that  the 
treatment  of  the  subject  gives  one  the  feeling  of  natural  progressive 
development.  Diagrams,  tables  and  curves  should,  as  far  as 
possible,  be  self-explanaton,-,  and  reference  to  tliese  in  the  paper 
should  be  freed  from  haziness  by  means  of  plain  symbols.  A  yoimg 
writer  liad  to  l)e  on  lus  guard  against  tlie  side-suggestions  cf  his 
own  thought,  as  digressions  tended  to  interrupt  tlie  attention  of  the 
reader,  which  once  lost  was  difficult  to  rei:apture. 

Conchiding,  the  author  said  tliat  the  flamboyant  peroration  was 
out  of  place  in  teclmical  writing.     ("an>   nust  be  taken  to  hide  all 
evidence  of  effort  to  impress,  and  th' 
easy  mastery  of  the  subject  matter 
the  reader  the  restful  feeling  of  •• 
tion. 

It  may  be-as  well  to  point  o\  uat  this  Society  has  now  entered 
on  its  third  session  with  a  membership  of  1!>0  and  an  average 
attendance  of  130.  The  meetings  are  held  onoe  a  fortnight,  and 
during  the  (uirrent  session  nine  will  be  concerned  with  the  reading 
and  discussion  on  .PajKn-s  contributed  by  members  of  the  Electricity 
Department  staff.  The  other  four  will  be  by  sjiecialists  on  subjects 
such  as  illumination,  aeixmautic-;.  railway  electrification,  and  jteam- 
pipe  and  boiler  mountings.  Wc  are  glad  to  learn  that  the  dis- 
cussions are  invariably  lively  and  profitable. 
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The  London  Traffic 
Situation. 

Coasideiatiou  of  the  London  traffic  situation,  by  self- 
appointed  and  other  experts,  is  becoming  almost  as  regularly 
recurrent  as  the  advent  of  the  Christmas  season  ;  but, 
while  the  one  is  heartilv  welcomed  each  year,  in  spite  of 
its  age,  though  it  may  be  parted  from  with  quite  other 
feelings,  the  other  is  only  receiyed  as  a  boring  problem,  and 
is  dismissed  with  delight  when  some  more  or  less  satisfactory 
solution  (on  paper)  has  been  arrived  at.  Mr.  H.  Gordon 
is  the  latest  person  to  attack  this  subject,  and  to  put  forward 
certain  ideas  about  it.  And  no  better  justification  of  the 
statement  that  the  appetite  grows  by  what  it  feeds  on  can 
be  found  than  by  considering  some  figures  given  by  him 
in  a  recent  lecture  before  the  Institution  of  Civil  Engineers. 
In  1895,  390  horse  omnibuses  passed  along  Oxford-street 
every  hour.  After  a  slight  fall  in  1903,  due  to  the  intro- 
duction of  motor  transport,  this  figure  rose  in  1913  to  517 
motor  omnibuses,  with  70  per  cent,  more  passenger  accomo- 
dation than  in  1S95.  These  omnibuses  were,  however, 
unable  to  cope  with  the  traffic,  in  spite  of  the  fact  that  in 
the  meantime  the  Central  London  Railway  had  been 
opened  and  was  also  carrying  passengers  to  the  limit  of 
its  capacity.  The  .state  of  affairs  was  roughly  that,  in  the 
decade  ending  1913,  undergiound  traffic  in  London  increased 
by  170,0(X),000  passengers,  and  surface  traction  by 
870,000,000  passengers,  and  that  matters,  instead  of  having 
been  improved  by  the  increased  facilities,  were,  if  anything, 
rather  worse.  One  deduction  would  seem  to  be,  as  Mr. 
Gordon  points  out,  that  the  construction  of  more  under- 
ground railways  will  bring  no  relief  to  our  present  troubles, 
and  that  street  congestion  mu.st  be  considered  as  a  problem 
by  itself. 

Mr.  Gordon  is  not.  however,  able  to  show  us  any  new 
way  out  of  our  difficulties.  He  suggests  that  the  width  of 
a  road  should  be  a  multiple  of  the  virtual  width  of  the 
rehicle  using  it,  the  virtual  width  being  the  width  of  the 
vehicle  plus  an  amount  which  will  allow  it  to  pass  another 
vehicle  without  arresting  motion.  This  is  rather  a  counsel 
of  perfection  ;  but,  even  supposing  it  were  possible,  our 
streets  are  not  even  then  used  to  the  limit  of  their  present 
capacity  owing  to  the  fact  that  the  regulation  of  traffic  is 
carried  out  in  a  way  which  allows  the  slow-moving  vehicles 
to  interfere  with  those  which  move  more  quickly,  with  the 
result  that  I^)ndon  traffic  rarely  proceeds  in  a  regular  flow, 
and  mo.st  frequently  goes  forward  in  a  series  of  jerks.  This 
is  certainly  one  of  the  cases  where  the  police  should  be 
given,  and  should  use,  greater  powers,  as  a  very  large 
amount  of  the  delay  i.s  caused  in  this  way.  Other  questions 
which  have  to  be  considered  are  the  position  of  crossings 
and  of  refuges,  and  the  amount  of  road  oKstruction  caused 
by  vehicles  in  proportion  to  the  useful  work  they  do.  It 
remains  evident  that  there  is  a  great  deal  to  be  done  and 
no  one  is  quite  certain  who  ought  to  do  it,  which  is  the 
position  we  have  been  in  for  years,  except  that  every  year 
matters  grow  worse  as  the  volume  of  the  traffic  increases. 

When  Mr.  Gordon  comes  to  consider  the  question  of 
traffic  handled  bv -suburban  railways  and  tramways  he  has 


a  similar  story  to  tell,  though  apparently  London  is,  or 
was,  better  off  than  many  other  centres  of  population  in 
that  the  ratio  of  seats  provided  per  day  to  tiio  number 
of  passengers  carried  is  higher  than  elsewhere  :  so  that, 
while  we  travel  in  gi-eat  discomfort,  we  may  congratulate 
ourselves  that  we  are  not  as  badly  of?  as  other  people, 
which  will  be  a  great  comfort  equally  to  Sir  Albert  St.^nley 
and  to  the  straphangers.  London,  too,  has  more  electric 
railwa\-s  and  omnibus  routes  than  any  other  European 
capitals,  while  the  average  number  of  journeys  per  head  of 
population  is  smaller  than  in  many  other  large  cities,  being, 
in  fact,  only  75  per  cent,  of  that  in  Berlin  before  the  war. 
The  characteristic  of  London  traffic,  and  one  of  the  sources 
of  the  whole  trouble  is,  however,  the  morning  and  evening 
rush  hour  periods.  The  worse  pressure  occurs  between 
8  a.m.  and  9  a.m.,  as  it  is  found  the  homeward  ru.sh  is  spread 
over  a  longer  period.  Passengers  travel  in  and  out  by  all 
sorts  of  ways,  but  it  is  interesting  to  see  that  the  peaks  of 
all  the  services  do  not  occur  at  the  same  time,  and  that 
when  the  trains  at  Liverpool-street  and  the  tramcars  at 
Holborn  are  working  at  their  maximum  the  number  of 
omnibuses  in  the  same  district  is  at  its  minimum.  Indeed, 
the  number  of  omnibuses  in  use  increases  during  the  day, 
and  reaches  its  maximum  about  lunch  time,  when  the 
traffic  on  the  tubes  and  railways  is  at  its  minimum.  Here, 
again,  it  is  difficult  to  see  how  matters  can  be  improved, 
though  Mr.  Gordon  suggests  that  as  the  tube  railways 
cannot  compete  with  systems  of  surface  traction  for  short 
distances,  they  should  be  reorganised  to  cater  for  the  long- 
distance passenger  by  closing  certain  stations  and  discourag- 
ing the  "  short-haul  "'  man  by  raising  the  fares  propor- 
tionately for  short  distances.  On  the  other  hand,  the 
function  of  the  surface  transport  systems  must  be  definitely 
to  cater  for  the  short  distance  passenger  paying  for  the 
distance  travelled,  so  that  they  give  a  good  load  factor 
throughout  the  day. 

On  a  consideration  of  this  problem  the  facts  are  quite 
evident,  but  the  solution  is  not  by  any  means  clear.  What 
is  certain  is  that  the  traffic  is  increasing  at  a  much  greater 
rate  than  are  the  means  to  accommodate  it,  and,  if  matters 
go  on  as  they  have  done  during  the  past  10  years  it  would 
seem  almost  impossible,  with  the  means  at  our  disposal,  to 
deal  with  the  traffic  at  all.  As  far  as  the  railways  are 
concerned,  electrification  seems  only  to  make  matters  worse. 
This,  of  course,  is  not  inherent  in  the  electrification,  but  is 
due  to  the  new  traffic  problems  which  arise.  The  case  of 
the  London  and  South- Western  Railway  is  an  example, 
where  during  the  past  nine  months  the  suburban  traffic  has 
increased  by  so  enormous  a  figure  as  apparently  to  render 
punctual  and  convenient  operation  impossible  during  the 
rush  hours.  This  enormous  increase  in  traffic  has  not 
been  accompanied  by  a  corresponding  prosperity,  at  any 
rate  to  the  railway  and  tramway  authorities.  There  is 
at  present  a  deficiency  on  the  working  of  the  L.C.C.  tram- 
ways of  £137.000,  and  this  is  expected  to  ri.<*e  to  £580,000 
in  i920  ;  while  what  is  called  the  Traffic  Combine  is  expect- 
ing a  loss  in  the  coming  year  of  no  less  than  £2, (500.000. 
The  suggested  remedy  for  this  is  to  increase  the  fares,  but 
though  this  may  improve  the  financial  situation  experience 
has  shown  that  it  is  not  likely  to  reduce  the  number  of 
the  passengers. 

If  freedom  of  movement  is  to  be  allowed  to  the  inhabitants 
of  London,  the  matter  is,  therefore,  one  which  should 
engage  Government  attention  without  delay,  the  only  other 
alternative  being  so  to  limit  the  movement  of  the  inhabitants 
to  absolutely  necessary  journeys,  which  would,  of  course, 
be  an  almost  unthinkable  interference  with  the  rights  of 
the  public. 
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The  Prospects  of  220,000- Volt  Transmission. 


The  dependence  of  industrial  progress  upon  an  adequate  supply  of 
electrical  power,  together  with  the  vital  need  for  a  rational  policy  of 
conservation  of  the  country's  fuel  I'esources,  points  to  a  probable 
early  demand  for  transmission  of  large  blocks  of  power  from  distant 
energy  sources — coal  fields  and  water  powers.  Mr.  A.  E.  .Silver,  of 
the  Electric  Bond  &  Share  Company,  who  recently  presented  a 
Paper  before  the  American  Institute  of  Electrical  Engineers  on  the 
subject,  has  expressed  the  view  that  220  kv.  is  a  logical  voltage  for 
such  high  capacity  long-distance  transmission,  and  that  immediate 
adoption  of  this  voltage  is  commercially  feasible.  The  prmcipal 
difference  from  present  high-voltage  equipment  involved  would 
consist  in  the  higher  insulation  and  larger  clearances  required.  There 
are,  however,  certain  points  which  need  further  investigation.  An 
advance  to  220,000  volts  would  afford  a  distinct  economic  advantage. 
This  voltage  is  a  multiple  of  1 1 ,000  and  1 10,000.  The  advantages  of 
220  kv.  over  150  kv.  are  showii  by  Figs.  1  and  2,  which  are  based  on  a 
transmitted  load  of  500,000  kw.  The  same  relative  advantage 
will  apply  for  larger  loads  and  above  a  certain  minimum  for  smaller 
loads. 


SO         100        150        200        2S0,       300 
Length  of  Transmission  Line  -Miles. 

Fio.  1. 


The  economic  ajjplication  of  220  kv.  is  primarily  limited  to  the 
transmission  of  large  blocks  of  power  over  considerable  distances. 
It  may  infringe  to  some  extent  upon  present  fields  of  lower 
transmission  voltages,  but  will  by  no  means  sujieiscde  their  use, 
and  is  not  imiversally  suitable.  Interconnection  at  220  kv.  would  be 
expected  only  where  the  equalising  duty  reaches  a  great  magnitude, 
where  there  is  no  existing  secondary  transmission  system  suitable 
to  serve  as  a  basis  for  interoonnecting  lines,  or  where  interconnecting 
220  kv.  lines  might  function  also  as  a  supplementary  or  reser\'e  link 
in  a  main  220  kv.  trunk  transmission  system. 

The  initial  investment  in  a  220  kv.  transmission  system,  including 
as  essentials  the  step-up  and  step-down  stations  will  be  large  and 
there  will  be  a  strong  inducement  to  utilise  the  investment  as  nearly 
continuously  as  practicable.  Hence  the  tendency  will  be  to  supply 
base  load,  leaving  peak  loads  to  existing  local  generatmg  stationsj 
Reliability  and  continuity  of  power  supply  would  be  of  such  a  higli 
order  that  new  standards  of  care  in  design  and  consen'ation  in  con- 
struction would  be  necessary. 

Mr.  Silver  assumed  that  load  per  220  kv.  circuit  would  be  from 
100,000  kw.  to  125,000,  kw.  A  lower  load  would  entail  a  consider- 
able sacrifice  of  economy.  The  economic  transmission  range  of 
220  kv.  is  large,  but  it  has  generally  been  assumed  to  be  250  miles 
(400  km.).  A  frequency  of  (iO  cycles  is  considei-ed  best.  Grounded 
Y-connections  have  a  marked  advantage  for  this  voltage  because  of 
the  distinct  ga-n  in  dependability  and  the  lower  line  and  equipment 
insulation  with  their  attendant  effect  upon  size  and  cost  of  eipiip- 
ment. 

For  simultaneous  conditions  of  conductor  loading,  used  as  a  basis 
for  design,  the  following  were  assumed  :  Wind  pressure  of  8  lb.  per 
square  foot  of  projected  area,  li  in.  radial  thickness  of  ice,  and  a 
temperature  of  zero  deg.  F.  Justification  for  these  apparently  extreme 
loads  is  found  in  the  high  sen'ice  standartls  which  are  demanded. 
Corona  fonnation  and  loss  enter  as  a  significant  factor  at  a  voltage  of 
220  kv.,  so  an  average  elevation  of  1,000  ft.  (300  metres),  a  storm 
factor  of  12-5  per  cent,  and  a  barometer  (during  storms)  of  28-4  in. 
(71  cm.)  were  assumed. 

*  Abstract  of  an  article  in  the  Eheirical  World. 


Three  commercially  practicable  types  of  conductors — aluminium 
with  steel  core,  copper  with  steel  core  and  all  copper — were  con- 
sidered.    I'hese  may  be  compared  as  follows  : — 
Aluminium  Steel  versus  Copper  Steel — 

1.  Less  corona  loss,  due  to  larger  rliameter. 

2.  Skin  effect  presumably  approximately  equal 

3.  Greater  area  exposed  to  wind  loading,  hence  greater  transveree 
tower  strength  and  greater  clearances  rcf|uired. 

4.  Less  tensile  strength,  hence  more  limitation  ujxm  height  and 
spacing  of  towers. 

3.  Less  weight  (unimportant). 
All  Copper  versus  Composite  Cable — 

1.  More  corona,  greater  than  either  of  above. 

2.  All  material  effective  as  a  conductor. 

3.  Skin  effect  more  serious  in  larger  sizes,  owing  to  high-priced 
material  in  the  core. 

4.  Less  area  exposed  to  wind  loading. 

5.  Less  weight  than  copper  steel. 

6.  Homogeneity  of  material,  hence  certain  advantages  in  con- 
struction, more  positive  assurance  of  durability  and  higher  scrap 
value.  * 

For  the  purpose  of  developing  tower  designs  a  cable  of  716,000 
circ.  mils  of  aluminium  and  93,000  oirc.  mils  of  steel  was  H.sed. 
Corona  losses  at  various  load  factor  are  shown  in  Fig.  3,  while  the  line 
characteristics  for  an  aluminium-steel  circuit  are  sho\ni  in  Fig.  4. 

The  curve  falling  lowest  on  the  scale  at  any  number  of  j-ears 
which  may  be  assumed  as  the  life  of  the  line  represents  the  most 
economical  conductor.  If  the  life  is  considered  to  be  about  48  years, 
the  annual  cost  is  about  8200,000  for  aluminium  steel  about  1  in.  in 
diameter  at  60  per  cent,  load  factor  and  from  8400,000  to  S450,(X»0 
for  copper  steel  at  the  same  load  factor.  At  90  per  cent,  load  factor 
the  annual  cost  ranges  from  8575,000  to  8630,000  for  the  copper 
steel  and  from  8500,000  to  8550,000  for  the  aluminium  steel.  While 
the  total  costs  are  higher  for  the  higher  load  factors,  the  unit  costs 
would  be  lower. 

Within  any  limits  thus  far  investigated,  it  appears  economical, 
under  the  design  loadmg  assumed,  to  utilise  the  full  strength  of 
alummium  steel  up  to  its  elastic  limit — i.e.,  to  keep  sags  to  a  mini- 
mum— thus  enabling  use  of  shorter  towers  or  longer  spans  at  the 
expense  of  stronger  supixirting  structures  at  angles  and  dead-end 
points.  With  a  new  aluminium-steel  (-able,  when  the  loading  has 
been  reached  which  will  stress  the  steel  coix>  to  its  elastic  limit    the 


SO       T5o       150       200       250      300 
Length  of  Transmission  Lines  -  Miles. 

Fio.  2. — Economic  Cumtarisox  of  CoNSTRrcTiox  Cost  for  1.">0  kv. 
.\XD  220  KV.  LtXEs. 

alumuxium  wiU  have  passed  its  elastic  limit  and  in  consequence  will  be 
))ermanently  stretched.  As  the  heavy  design  loading  is  removed 
the  aluminium  strands  will  loosen  iiifinitcsimaUy  on  the  steel  core 
and  take  no  stress.  At  lighter  loadings  the  aluminium  will  be  a 
dead  load  upon  the  steel  core,  which  will  carry  all  of  the  stress. 

This  difference  in  characteristics  leads  to  the  possibility  of  two 
different  methods  of  stringing  a  composite  cable — i.e.,  it  may  be 
strung  as  received  from  the  factory  or  it  may  be  stressed,  prior  to 
sagging  and  tying  in,  to  its  full  strength  thus  giving  it  nearly  all  of  its 
"  permanent  set."  From  the  operatmg  standpoint,  however,  it 
w-ould  seem  preferable  to  string  the  cable  without  preliminary 
stretchmg.  .Possibly  a  combination  of  the  two  methods  might  le 
worked  out. 
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Adequate  splices  for  almuinium-steel  cables  no  longer  present 
difficulty.  Until  further  experience  is  obtainable,  it  seems 
desirable  to  make  provision  for  the  use  of  ground  -wires. 

There  is  no  type  of  insulator  yet  developed  \\)iich  gives  adequate 
or  even  reasonably  satisfactory  results  on  liigh-voltage  lines. 
Nevertheless,  it  is  believed  that  220  kv.  line  insulation  can,  ^^•ith 
existing  types  of  insulators,  be  made  as  safe  and  dependable  as  can 
the  line  insulation  of  present  installations.  The  design  suggested 
by  Mr."  Silver  makes  provision  for  a  string  of  15  standard  units  for 
regular  suspension  service  on  a  220  kv.  grounded  neutral  line.  A 
string  of  15  standard  units,  with  the  necessary  coimecting  pieces  and 
tittings,  will  be  nearly  9  ft.  (2-7  metres)  long.  Such  a  length  of 
insulator  involve-s  great  expense  in  obtaining  the  necessan"  tower 
clearances  and  heights,  and  is  the  detemiiuing  feature  in  fixing  con- 
ductor separation.  This  ser\"es  again  to  call  attention  to  the  need  of 
more  efficient  and  suitable  uisulators.  An  improvement  in  insu- 
lator design  which  would  justify  shortening  the  .string,  in  addition  to 
improving  the  electrical  characteristics  of  the  insulator  itself  would 
enable  material  saving  in  tower  costs. 

Two  methods  are  recognised  as  ofiering  relief  from  an  excessive 
voltage  gradient  at  the  Ime  end  of  the  insulator  strings.  The  first  is 
the  grading  of  the  insulator  units  used  in  the  string.  This  should  be 
accomplished  by  making  up  the  string  of  units  of  two  or  more  dis- 
tinct types,  dilfering  in  size  or  diameter  or  in  some  other  feature, 
which  would  cause  them  to  have  different  condenser  capacities, 
those  with  the  larger  capacities  being  placecl  nearest  to  the  conduc- 
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Fig.  3.— Corona  Powek  Loss  at  220  kv.  fok  20-mile  Circuit  with 
Geseratisg  Voltage  held  Cosstaxt  at  230  kv. 

The  copper  and  copper-steel  diameters  considered  range  from  0-814  in.  to  1-004  in., 
while  the  aluminium-steel  diameters  range  from  0  952  in.  to  1  -196  in. 

tor.  A  second  method  of  relieving  this  excessive  concentiation  of 
stress  consists  in  installing  below  or  around  the  disc  nearest  the  con- 
ductor suitably  designed  metallic  shields  or  rings.  A  Ime  suffi- 
ciently well  insulated  to  withstand  low-frequency  high-power  dis- 
turbances is  not  likely  to  encounter  trouble  from  high-frequency  dis- 
turbances. From  the  standpomt  of  deterioration,  the  non-cemented 
types  of  di.sc  insulator,  which  avoid  the  eflects  of  dLssimilar  expan- 
sion of  the  comiwnent  materials,  seem  to  offer  and  to  be  demon- 
strating marked  advantages. 

The  long  economic  life  which  presumably  a  220  kv.  line  would 
represent  causes  durability  of  material  to  assume  great  itniwrtanoe. 
For  most  localities  wood  construction  would  not  be  economical. 
Therefore,  the  conventional  rigid  and  steel  tower  has  been  adopted. 
The  loading  basis  assumed  for  a  220  kv.  line  makes  it  feasible,  and 
desiraV^le  from  the  standpoint  of  economy  of  steel,  to  carrj'  this 
differentiation  to  a  greater  extent  than  has  been  customary  hereto- 
fore. The  costs,  plotted  in  Fig.  5,  show  maximum  economy  with 
normal  spans  of  800  ft.  (240  metres)  with  the  rigid  type  of  tower, 
w  hile  longer  spans  or  shorter  spans  are  more  exjjensive.  Tlie  stand- 
ard tower  heights  a-ssumed  for  the  four  nonnal  span  lengths— 
.550  ft.,  700  ft.,  800  ft.,  and  1,000  ft.  (IC5,  210,  24"  and  300  metres)— 
are  47  ft.,  57  ft.,  63  ft.,  and  80  ft.  (14-3,  17-3,  l'.l-2.  and  24-3  metres). 
Besides  the  margin  of  safety  provided  by  the  dei-igii  loading,  a 
further  margin  is  introduced  in  the  difference  Ijetween  working  and 
test  loads — i.e.,  25  percent,  for  suspension  towers  and  35  iwrcent.  for 
angle  and  dead-end  towers. 
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There  are  certain  features  in  equipment  deserving  notice.  The 
nuiiiber  of  'buses  should  be  reduced  even  to  a  rudimentary  form ; 
superfluous  oil  switches  should  be  eliminated,  and  spare  or  reserve 
units  need  not  be  provided.  The  complete  omission  of  reserve 
equipment  is  predicated  on  adequate  reserve  capacity  being  available 
in  local  generating  stations  and  mi  the  high  standard  of  construction 
formerly  emphasised.  Certain  features  of  the  problem  are  high 
reactance  of  generators  and  transformers,  ample  insulation  of  trans- 
formers and  an  efficient  oil  circulation  system,  high  mechanical 
strength  of  oil  switches,  avoidance  of  low-voltage  'buses  and  low- 
voltage  paralleling,  and  an  effective  and  dependable  system  of  relay 
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Fig.  4. — C'h.vracteristics  of  Ahjminiuji-Steel  Transmission  Line 

^^ A.  Refers  to  conditions  with  zero  load  and  49,800  k, v. a.  loading  condenser  capacity. 
B.  50,000  kw.  load  with  7,500  k.v.a.  lagging  condenser  capacity.  C.  100,000  kw.  load 
with  8 1 ,000  k.v.a.  lagging  condenser  capacity.    Loads  delivered  at  0-75  power  factor . 

sectionalising.  All  line  switching,  automatic  or  manual,  should  be 
done  on  the  high-voltage  side  of  transformers.  The  amounts  of 
power  involved,  particularly  under  abnormal  conditions,  are  so 
tremendous  that  the  current  values  obtaining  at  lower  voltages 
impose  switch  duties  and  heavy  stresses  generally  which  could  be 
handled  only  with  great  difficulty  and  at  an  expense  materially 
higher  than  would  be  required  at  220  kv.,  when  the  currents  involved 
are  relatively  small.  No  equipment  of  any  character  is  contem- 
plated for  protection  against  over-voltages. 
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Fig.  5. 

1 .  Total  cost  (excluding  cost  of  conductor  and  ground  wire). 

2.  Cost  of  towers. 

3.  Cost  of  insulators  and  hardware. 

4.  Cost  of  right  of  way. 

Considerations  of  simplicity  in  station  arrangement  and  of  eco- 
nomy in  oix>ration  favour,  in  general,  transformers  of  the  largest  size 
permitted  by  the  conditions  of  ea<;h  installation  or  by  limitation  of 
manufacture.  At  j)resent  manufacturers  advocate  that  trans- 
formers be  not  attempted  be3ond  50,000  k.x.a.  to  60,000  k.v.a.  for 
three-phase  units,  or  beyond  35,000  k.v.a.  to  40,000  k.v.a.  for  single- 
phase  units.  From  the  standpoint  of  simplicity  and  cheapness  of 
installation,  three-phase  units  would  be  preferable.  Oi)erating  and 
economic  considerations  strongly  favour  the  generator  and  its  trans- 
former eijuipment  being  connected  ami  oi)erated  as  a  unit.  The 
arge  sizes  of  installations  involved  in  a  220  kv.  system,  together  with 
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the  necessity  for  careful  attention  to  niaintaiuing  insulation  strength 
and  transformer  reliability  generally,  will  not  improbably  result  in 
the  abandonment  of  cooling  the  oil  m  each  transformer  and  gravity 
circulation  of  oil  through  the  windings  in  favour  of  forced  oil  circula- 
tion and  external  cooling.  Short-circuit  cun-ent  values  at  220  kv.  are 
not  extreme,  and  in  a  220  kv.  circuit-breaker  the  large  clearances  and 
switch  openings  nece.ssarily  required  by  the  high  voltage  contribute 
directly  to  giving  the  rupturing  capacity  required  by  the  current  to 
be  handled.  Two  types  of  circuit-breakers  have^j^been  offered  by  the 
manufacturers  for  220  kv.  high-duty  service.  One  type  consists  of  a 
massive  circuit-breaker,  each  phase  in  one  tank  of  heavy  boiler 
plate,  with  two  breaks  in  series  for  moderate  duty  and  four  breaks  in 
series  for  heavy  duty.  Another  type  consists  of  two  breaks  in 
series  per  tank,  one  such  tank  being  used  for  conditions  of  moderate 
duty  and  two  tanks  in  series  for  heavy  duty. 

Sub-station  layout  rated  at  220  kv.  wiU  be  influenced  largely  by 
the  particular  local  conditions  of  each  mstallation.  The  usual  type 
will  probably  serve  to  step  down  from  220  kv.  to  a  secondary  trans- 
mission voltage,  such  as  66  kv.  or  110  kv.  In  such  a  case  it  will,  in 
general,  be  necessary  to  have  both  a  primary  and  a  secondary  'bus 
system — at  220  kv.  a  simple  'bus  with  sectionalismg  circuit-breakers ; 
at  secondary  voltage,  where  greater  flexibility  would  seem  desirable, 
probably  a  rmg  'bus.  Owing  to  the  liigh  current  values  which  would 
obtam  at  the  secondary  voltage  (it  should  be  kept  in  mind  that  the 
large  condenser  capacity  will  aggravate  short-circuit  conditions),  it 
appeal's  advisable  to  provide  sectionalismg  reactoi's  m  this  'bus. 

The  station  and  sub-station  arrangements  which  have  been  pro- 
posed are  predicted  upon  a  relay  system  w'hich  may  be  depended 
upon  for  insuring  that  a  faulty  piece  of  apparatus,  transmission  line 
or  low- voltage  feeder  will  be  cut  out  correctly,  promptly  and  m  such  a 
manner  as  to  avoid  mterruption  to  the  other  elements  of  the  system. 

The  following  estimates  are  intended  to  give  an  indication  of  the 
installation  cost  of  construction  carried  out  along  the  lines  of  the 
assumptions  and  recommendations  m  this  .Paper  : — 

Step-up  Suh-stuiion. 

Outdoor  transforming  and  switching  structures  and  equip-  Per 

ment  (220  kv.  apparatus  and  connections  only),  instal-  kilowatt 

lations  and  indirect  expense .§8  to  $9 

'  Stej>-down  Suh-station. 
Outdoor  transforming  and  switching  structures  and  eqaip- 
ment  (docs  not  include  low-tension  feeder  'bus  or  feeder 
switching  equipment),  synchronous  condensers  of  capa- 
city for  length  of  connected  lines,  building,  control 
equipment,  installation  and  indirect  expense  .S15  to  S20 

Transmission  Lines. 

Sincle-circuit,  steel  towers,  suspension  in.su1ators.  Per  mile. 

Towers   .§8,000 

Insulators  and  hardware   2,800 

Conductors  and  ground  wire  5,000 

Special  structures 1 ,000 

Right-of-way     3,000 

Indirect  expense   3,700 

Total  .523,500 

Total  Cost  220  kv.  Transmission. 

Per  kilowatt. 

100  miles    $40  to  $45 

200  miles   S60  to  $65 

300miles   S80  to  $85 
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STALYBRIDGE  ELECTPJflTY  SUPPLY. 

TO   THE   EDITOR   OF   THE    ELECTRICIAN. 

Sir  :  May  I  be  allowed  the  hospitality  of  your  columns  to 
refer  to  the  statements  published  by  Mr.  R.  Blackmore, 
Engineer-iii-Chief  tothe  Stalybridge,  Hyde,  Mossley  &  Dukin- 
field  Tramways  &  Electricity  Board,  upon  the  causes  of  the 
present  failure  of  the  above  supply,  and  to  correct  some  of 
the  inaccuracies  contained  therein. 

Mr.  Blackmore  states  that  the  interruption  has  been  caused 
by  the  resignations  of  the  shift  engineers  owing  to  differences 
on  the  question  of  wages.  Whilst  this  is  one  of  the  differences 
it  is  not  the  only  one,  neither  is  it  the  cause  of  the  present 
trouble.  It  is,  however,  as  a  contributory  factor,  a  matter 
upon  which  both  sides  should  be  heard.  The  Electrical  Power 
Engineers'  Association,  in  October  1918,  made  a  claim  upon  uU 
electricity  supply  undertakings  in  the  United  Kingdom  for 
certain  increases  in  salary.  After  negotiations  with  the 
Standing  Conference  of  Electricity  Supply  Associations— the 
then  only  national  body  representing  employers  in  the  elec- 
tricity .supply  industry — the  claim  was,  on  the  advice  of  the 
Ministry  of  Labour,  referred  to  arbitration.  The  Ministry  of 
Labour  further  supported  this  advice  by  recommending  all 
undertakings  to  agree  to  arbitration.  The  Stalybridge  under- 
taking, of  which  Mr.  Blackmore  is  chief  engineer,  did  not  act 
upon  the  advice  given  by  the  Ministry  of  Labour. 

The  result  of  the  arbitration  was  to  give  the  Association  all 
that  it  asked  for,  thus  indicating  the  reasonableness  of  the 
claim  made.  The  Stalybridge  Joint  Board  paid  to  the 
employees  concerned  certain  increases  under  this  award,  but 
owing  to  the  method  adopted  by  the  Board,  such  increases 
were  not  in  accordance  with  the  terms  of  the  award.  We 
have,  since  May  last,  endeavoured  to  get  from  Mr.  Blackmore 
some  satisfaction  upon  this  matter,  but  without  success,  as  a 
consequence  the  aid  of  the  Ministry  of  Labour  has  been  in- 
voked to  settle  by  arbitration.  Mr.  Blackmore  will  only 
consent  to  this  procedure  if  other  matters  which  are  not 
connected  with  this  question  are  also  referred  to  arbitration. 
To  this  the  employees  concerned  will  not  assent,  and  after 
examination  of  all  the  circumstances  this  Association  has 
agreed  to  this  decision.  These  other  matters  relate  to  the 
conditions  of  employment  of  statii  engineers  at  Stalybridge, 
and  we  say,  without  fear  of  contradiction,  that  such  con- 
ditions are  without  parallel  in  the  United  Kingdom. 

Stalybridge  as  a  generating  .station  is  considerably  above 
the  average  size,  yet  the  amount  of  assistance  given  to  the 
shift  engineers  is  far  less  than  is  usually  provided  in  a  station 
of  half  the  capacity.  The  engineers  at  Stalybridge  are  paid 
by  the  hour,  and  during  periods  of  sickness  their  "  salary  " 
is  stopped,  although  the  other  engineers  have  to  work  extra 
time  to  carry  out  the  necessary  duties.  During  1918  the 
excessive  overtime  that  had  to  be  worked  by  the  shift  engineers 
to  obtain  their  '  holidays  "  caused  each  of  them  to  be  laid  up 
for  certain  periods.  In  June  1919  these  engineers  desired  to 
prevent  a  repetition  of  this,  and  requested  Mr.  Blackmore  to 
provide  extra  assistance.  Mr.  Blackmore's  reply  was  that 
'  if  any  engineer  is  not  of  sutlicient  robust  health  to  carry  out 
his  duties  properly,  I  shall  be  pleased  to  release  him  from 
further  duty  if  he  will  send  in  his  resignation." 

The  engineers  at  Stalybridge  have  taken  this  advice.  They 
have  been  unable,  either  through  their  own  efforts  or  by  the 
aid  of  this  Association,  to  secure  a  change  in  these  conditions, 
and  so  they  have  been  compelled  to  resign  their  positions, 
rather  than  prejudice  their  health  and  prospects  by  remaining. 
We,  as  an  Association,  have  investigated  this  matter  and  are 
recommending  all  our  mentbers  not  to  accept  any  post  at 
Stalybridge  under  the  present  conditions.  Jlr.  Blackmore 
suggests  that  he  is  willing  to  arbitrate  upon  this  matter.  This 
is  soittething.  Hitherto  our  correspondence  with  Mr.  Black- 
more  has  been  notable  for  the  curt  nature  of  his  replies,  and 
the  lack  of  any  indication  of  a  willingness  to  negotiate  upon 
the  matters  raised.     We  cannot  agree  to  arbitrate  upon  this 
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matter  until  Mr.  Blackmore.  or  more  properly  the  Joint 
Board,  make  some  proposal  upon  the  matter  at  issue,  so  that 
the  arbitrator  can  adjudicate.  We  have  had  no  proposals 
from  Mr.  Blackmore.  neither  has  there  been  any  conference 
between  Mr.  Blackmore  and  the  officials  of  this  Association. 

In  conclusion  may  I  point  out  that  eight  engineers  are 
affected  by  this  dispute.  These  engineers  resigned  their 
positions  in  accordance  with  the  terms  of  their  engagement  ; 
five  men  gave  fourteen  days"  notice,  and  three  men  gave  seven 
days"  notice.  Your  readers  will  appreciate  that  there  is  nothing 
of  the  nature  of  a  "  Lightning  Strike  "  in  connection  with  this 
dispute,  and  further  that  the  management  had  ample  warning 
of  what  was  likely  to  happen.  The  sole  cause  of  the  present 
trouble  is  the  irreconcilable  attitude  displayed  by  the  Engineer- 
in-Chief.  but  the  responisibility  must  also  be  shared  by  the 
Joint  Board,  who,  as  owners  of  the  undertaking,  do  not  appear 
to  have  realised  their  responsibilities.  We  suggest  that  the 
Joint  Board  should  assert  its  authority  to  settle  this  dispute, 
so  that  the  great  loss  to  the  community  now  in  operation 
maj-  be  di.scontinued. — I  am,  &c. , 

London,  Dec.  22.  W.  Arthur  Jones, 

General  Secretary. 


THE    ELECTRKITY    (SUPPLY)    BILL. 

TO   THE    EDITOR    OF   THE    ELECTRKIAX. 

Sir  :  Even  within  the  relatively  small  world  of  the  electrical 
industry,  the  multiplicity  of  events  is  apt  to  produce  confusion 
of  their  sequence,  and  subsequent  history  based  on  memory 
and  hearsay  tends  to  be  inaccurate.  I  think  it  right,  there- 
fore, before  the  turmoil  in  connection  with  the  Electricity 
(Supply)  Bill  subsides,  that  .some  acknowledgments  should 
be  e.x'pressed  to  those  members  of  the  industry  who  have 
laboured  so  assiduously  and  successfully  to  get  this  Bill 
amended. 

We  all  like  to  be  on  the  winning  side,  and  the  attitude  of 
many  of  the  supporters  of  the  original  Bill  has  already  changed. 
Some  of  them  are  e.vpressing  unfeigned  satisfaction  with  the 
drastic  amendments  that  have  been  made,  and  soon  it  will 
be  impossible  to  distinguish  between  those  who  supported 
the  Bill  in  its  original  form,  and  those  who  made  gallant  efforts 
to  get  it  into  a  form  less  ]jrejudicial  to  the  future  of  the 
industry. 

When  last  year  the  various  reports  of  the  Board  of  Trade 
Committees  and  of  the  Coal  Conservation  Sub-Committee 
of  the  Mini.stry  of  Reconstruction  appeared,  many  of  us 
felt  that  they  did  not  indicate  any  satisfactory  basis  for 
general  legislation  in  regard  to  the  complex  technical,  admin- 
istrative and  financial  problems  of  electric  supply  reform. 
It  was  while  we  were  groping  about  for  a  formula  for  which 
we  might  hope  to  secure  unanimity  among  those  concerned, 
that  Mr.  Highfield  made  a  suggestion  that  we  should  support 
the  proposal  for  the  a])pointineiit  of  permanent  and  qualified 
Commissioners,  but  that  we  should  strongly  oppose  the  forma- 
tion of  District  Boards  and  the  compulsory  and  ])remature 
expropriation  of  the  undertakings.  The  statesmanlike 
character  of  the  policy  indicated  by  Mr.  Highfield  was  imme- 
diately recognised,  and  F  did  not  hesitate  to  give  it  my  full 
support.  We  are  also  greatly  indebted  to  Mr.  Wordingham 
the  then  President  of  the  Institution  of  Electrical  P^ngineers 
for  the  facilities  he  provided  to  enable  the  Committee  of  the 
Representative  Association  to  discuss  the  situation,  and  for 
the  great  assistance  he  gave  by  presiding  over  the  deliberations 
of  the  Committee.  The  outcome  of  the  deliberations  was  in 
effect  the  endorsement  of  Mr.  Highfield's  sufigestion. 

The  Board  of  Trade  did  not  adojjt  the  recommendations 
made  by  the  Committee  ap])ointed  by  the  Institution  of  Elec- 
trical Engineers,  but  proceeded  with  the  Bill,  which  was  drafted 
more  or  le.ss  on  the  compromise  of  divergent  views  recommended 
by  the  Williamson  Committee.  With  my  recollection  of  all 
previous  electrical  legislation,  I  cannot  remember  an  Elec- 
trical Bill  which  has  met  with  such  general  and  spontaneous 
opposition  as  this  one,  and  we  cannot  be  too  grateful  to  all 
who  so  strongly  supported  the  cause  during  its  passage  through 


the  House  of  Commons  and  in  its  first  stage  in  the  House  of 
Lords. 

In  substance  the  Bill,  as  now  amended  by  the  Government, 
is  limited  to  the  appointment  of  Commissioners,  with  powers 
to  examine  and  explore  the  whole  situation.  They  will  have 
no  compulsory  powers,  and  the  confiscatory  clauses  of  the  Bill 
as  it  left  the  Commons  are  deleted.  It  remains  to  be  seen 
whether  the  industry  will  be  able  to  take  full  advantage  of 
the  measure  of  freedom  now  promised  to  it. — I  am,  &c., 

London,    Dec.    19.  E.    Garcke. 


G.E.C.    Outdoor    Pattern    Lightning 
Arrester. 


To  protect  electrical  plant  and  apparatus  connected  to  continuou.s 
current  overhead  lines  up  to  650  volts  from  lightning  the  most  satisfac- 
tory method  is  to  use  a  magnetic  blow-out  arrester,  with  the  coil  con- 
nected in  series  with  the  air-gap.  This  arrangement  has,  however,  the 
objection  of  introducing  inductive  resistance  in  the  earth  circuit,  and  to 
overcome  this  the  General  Electric  Company  have  designed  an  arrester 
(which  we  illustrate)  in  which  the  energising  current  for  the  blow-out 
magnet  is  shunted  by  a  non-inductive  resistance  in  parallel  with  a  second 
air-gap.     As  a  result,  we  understand,  a  very  effective  magnetic  blow-out 


Phantom  View  of  G.E.C.  Magnetic  Blow-out  Lightning  Arrester, 
Type  O.K.M.,  in  Cast-iron  Case  for  Outdoor  Use. 


is  obtained  without  obstructing  the  path  to  earth  for  a  discharge.  Tn 
addition,  the  following  ))oints  in  construction  may  be  noted.  The  two 
pairs  of  horns  arc  shielded  with  fireproof  shields.  The  non-inductive 
resistance  is  placed  on  one  side  of  one  pair  of  horns,  and  the  blow-out 
coil  is  placed  on  one  side  of  the  air-gap  on  which  it  is  to  act,  the  two  pole- 
pieces  of  the  magnet  yoke  being  arranged  right  and  left  of  this  gap,  and 
resting  flat  against  the  insulating  shields.  This  lightning  arrester, 
which  is  known  as  type  O.K.M.,  is  mounted  in  a  ca.st-iron  box  with  rain- 
proof cover,  and  two  fixing  lugs  for  fixing  on  a  ])ole  or  outside  wall.  The 
apparatus  weighs  complete  38  lb.,  and  measures  13J  in.  by  7|  in.  by  fij  in. 


The  Art  of  Camouflage. 


At  a  recent  meeting  of  the  Illuminating  Engineering  .Society, 
('apt.  W.  A.  HoWELLs  (of  the  Camouflage  School,  Larkhill)  gave  an 
interesting  lecture  on  "  The  Art  of  Camouflage,"  which  was  illus- 
trated by  a  large  number  of  lantern  slides.  Many  of  the  problems 
discussed  involved  the  study  of  colour  and  visibility — effects  of  con- 
siderable scientific  interest.  One  feature  that  has  been  nio.st  strik- 
ingly brought  out  in  the  present  war  is  the  necessity  for  concealing 
objects  from  view  from  above — i.e.,  by  hostile  aircraft.  In  this 
respect  efforts  to  conceal  movements  from  the  enemy  must  follow 
lines  quite  distinct  from  those  characteristic  of  the  wars  of  the 
past,  where  it  was  only  necessary  to  prevent  direct  observation  from 
the  ground  level. 

The  view  available  to  aircraft  is  so  extensive,  and  the  possibility 
of  getting  accurate  infonnation  from  photographs  so  great,  that 
camouflage  is  necessaiily  an  attempt  to  deceive  the  enemy  rather 
than  to  conceal  things  from   him.      .Much   that  goes  on  cannot  be 


December  26,  1919. 


THE    ELECTRICIAN. 


759 


concealed,  but  one  may  produce  such  effects  as  to  convey  a  false 
impression  of  what  is  observed.  The  fact  that  information  is  gained 
mainly  by  inspection  from  above  leads  to  various  curious  effects. 
One  of  these  is  the  apparent  darkening  in  hue  of  areas  covered  by 
grass  and  vegetation.  A  large  proportion  of  such  areas  is  in  sliadoH 
cast  by  projecting  objects,  and  therefore  the  average  brightness 
is  much  less  than  would  be  presumed  from  a  view  at  the  ground 
level.  Consequently,  smooth  surfaces  of  fairly  light  texture  present 
a  great  contrast  with  rougher  areas  :  upturned  earth  is  ven,-  dis- 
tinctly seen  amidst  vegetation,  and  paths  and  tracks  in  particular 
show  very  clearly  indeed  in  a  photograph  taken  from  an  aeroplane. 
It  is  even  necessary,  after  work  has  been  done  at  a  particular  spot, 
to  guard  against  the  fact  being  revealed  by  the  smoother  trampled 
ground  in  the  vicinity  showing  up  as  a  lighter  circular  area.  Another 
factor  that  has  to  be  borne  in  mind  is  the  danger  of  information 
being  conveyed  by  shadows  cast  by  the  sun.  Projecting  objects, 
in  themselves  inconspicuous,  may  be  revealed  by  the  shadow  they 
cast  ;  and  if  a  series  of  photographs  are  taken  at  different  times  in 
tl\e  day,  with  the  sun  in  different  jwsitions,  the  course  of  the  shadows 
may  give  quite  a  lot  of  information. 

C'apt.  Howells  explained,  by  the  aid  of  photographs,  how  pre- 
cautions may  be  taken  in  these  various  matters  when  gun-pits  are 
planned,  tracks  made,  &c.,  and  how  objects  may  be  concealed  by 
painting  in  irregular  colour  patches,  so  that  their  outlines  are  difficult 
to  distinguish.  Another  useful  device  is  the  use  of  netting,  bearing 
irregular  blotches  of  opaque  material,  which  can  be  stretched  above 
important  objects  which  it  is  desired  to  conceal,  in  using  this 
method,  however,  care  must  be  exercised  to  avoid  informative 
shadows.  Among  the  various  other  special  devices  illustrated  may 
l>e  mentioned  the  use  of  hollow  or  specially  prepared  trees  as  obser- 
vation posts,  the  artful  concealing  of  loop-holes  among  sandbags,  &c. 


Patent   Record. 


Legal    Intelligence. 


No  Notice  on  Either  Side 

In  the  Slioreditch  County  Court  last  week  Winifred  Constance  Faith- 
full,  machinist,  sued  the  United  Electrical  Manufacturing  Company, 
to  recover  28s.,  being  two  days"  wages,  and  a  week  in  lieu  of  notice. 
Plaintiff  was  engaged  and  worked  for  four  days,  when  she  was  dis- 
charged at  a  moment's  notice,  and  given  two  days'  money.  Nothing 
Wu  !  said  as  to  the  reason  for   the   notice,  or  as   to  notice. 

Defendants  said  the  girl  had  been  treated  in  exactly  the  same  manner 
,  as  any  other  other  girl  had  been  ;  she  was  discharged  without  notice, 
there  being  notices  all  over  the  building  that  no  notice  would  be  given 
or  was  required  off  anybody. 

Judge  Cluer  :  But  did  you  draw  her  special  attention  to  it  ?  Defen- 
dants :  I  cannot  say  that  she  was  .specially  told,  but  it  was  everj'where 
for  her  to  see. 

Judge  Cluer  :  No  doubt  the  firm  wish  to  act  fairly  by  these  girls, 
but  they  must  clearly  draw  the  attention  of  the  girls  so  engaged  to  the 
terms  of  the  engagement.  You  must  say,  "  These  are  our  terms,  do 
you  agree."  Merely  putting  up  the  notice  is  nothing.  You  have  paid 
Ss.  2d.  into  court  but  will  have  to  pay  a  further  19s.  lOd. 


Electricity  (Supply)   Bill. 


This  Bill,  as  amended  in  Committee,  was  considered  by  the  House  of 
Lords  on  Friday. 

The  power  given  (by  clause  2)  to  the  Electricity  Commissioners  to 
conduct  exiieriments  for  the  improvement  of  the  methods  of  clcctrii^ 
supply  or  of  the  utilisation  of  fuel  was  enlarged,  on  the  motion  of  the 
Lord  Chancellor,  by  adding  "  water  power,"  which,  he  said,  might  be 
useful  in  connection  with  the  inqiiiries  of  the  Water  Power  Resources 
Committee. 

An  addition  to  Clause  21  providing  for  arbitration  in  the  case  of 
any  party  being  aggrieved  by  the  terms  was  withdrawn,  and  the  Report 
stage  was  agreed  to.  The  Bill  was  afterwards  read  a  third  time  and 
passed. 

On  Monday  the  House  of  Commons  agreed  to  accept  the  amendments 
made  by  the  Lords,  and  the  Bill  will  receive  the  Royal  Assent  in  due 
course. 


Patents  and  Trade  Marks  Bills. 

The  House  of  Commons  has  agreed  to  the  Lords  lunendments  to  the 
Patents  and  Designs  Bill,  subject  to  some  slight  modifications,  and  the 
.■\mendments  to  the  Trade  Marks  Bill  have  also  been  accepted. 


SPECLFICATIONS  PUBLISHED. 

The  lollowing  abstract  from  some  o/  the  specifications  recently  published  have  been 
specially  compiled  by  Messrs.  Mewburn,  Ellis  &  Co.,  Chartered  Patent  Agents, 
70  and  72,  Chancery-lane,  London,  W,C. 

Whenever  the  date  applied  tor  differs  from  the  date  on  which  the  application  was  lodted 
at  the  Patent  Office  the  former  is  given  in  brackets  atter  the  title. 

1918  Specifications. 

134,560  Robinson.     Direction-finding   as   applied   to   wireltss   telegraphy.     (27/5/18. 

(Complete  accepted  9/5/19.  Patent  sealed  9,5/19.1 
134  865  Brown.    Variable  electric  resistances,  and  apparatus  employing  the  same. 

(13/8/18.1 
134  872  Western  Eiectric  Co.    Telephone  transmitters  and  like  acoustic  apparatus. 

(20/9/18.) 
134,876  Simplex  Conduits.  Ltd.,  &  Waterhouse.     Electric  switches.    (lOylClS.) 
130.575  Soc.  Anon,   des  Etablissements  L.  Bleriot,    Regulating  devices  for  use  in 

electrical  machinery.     (31/7/18.) 
120,908  Seward.     Processes  of  electro-depositing  magnesium.    (19,11/17.) 
120,734  Skinderviken.    Telephone  transmitters.     17/11/17.) 
134,930  Coupe  &  Doyle.     Electric  heating  elements  for  radiators,  ovens  and  other 

heating  and  cooking  apparatus  and  appliances.     (13;U/18.) 
134.937  British  Lightihg  &  Ignition  Co.  &  Bennett.    Timing-rings  and  timing-levers 

of  magnetos  or  ignition  devices.     (14  11/18.) 
134  941  Benham  &  Sons  St  Allehsby.     Electrical  heaters.    (15/11/18.) 
134,942  Rankin.     Rotary  electrical  switches,     (15/11/18.) 
134,946  Bill.     Electric  switches.     116/11/18.) 

134,952  Jenson  &TILNEY.     Dynamo  electric  machines.     (18/11/18.) 
134  954  Cox  &  Cowell.    Magnetically  operated  motor  controlling  and  like  switches. 

(19,11,18; 
134  971  Railing    &    Roberts.     Combined    electric   light    fitting    and   ceiling   fen. 

(23/11,18.) 

134  973  Scott      Electrical  contact  makers  for  use  with  the  steering  wheels  of  n>otor 

vehicles.     (25/11/18.)     (Cognate  Application.  4.162/19.) 
121  282  Soc.    Electro-Metallurgique  Francaise.     Electrodes  of  electric  furnaces. 

(3/12/17.) 
135,000  Artek.     Magnetic  chucks.     (10,9/17.1     (Divided  application  on  12.%1/17.) 

135  012  E    L.  C.  Magnetos,  Ltd.,  &  Turner.    Construction  of  contact-breakers  for 

magnetos.     (19/12/18.) 
135  020  Westminster  Engineering  Co.  &  Way.     Electric  arc  lamps  of  the  enclosed 

projector  type.     (23/12/18.)     (Addition  to  9.225/10.) 
134,585  B.T.-H.  Co.    (G.E.  Co.)    Wireless  signalling  systems,    (4/10,18.) 

A  method  of  wireless  signalling  which  consists  in  transmitting  signals  by  means 
of  two  sets  of  waves  of  constant  amplitude  and  radio  frequency  differing  in  frequency 
by  an  amount  above  audibility,  receiving  the  waves  thus  transmitted  and  combining 
them  to  produce  an  alternating  current  having  a  frequency  corresponding  to  the 
difference  in  frequency  of  the  two  sets  of  waves  accumulating  the  energy  of  this 
alternating  current  in  a  resonant  circuit,  and  utilising  the  accumulated  energy  for 
the  operation  of  suitable  detecting  apparatus. 

1919  SpECincATlONS. 

134  246  Marconi's  Wireless  Telegraph  Co.  &  Franklin.    Receivers  for  wireless 

telegraphy.     (28/6/18.)  ^ 

A  receiver  containing  a  thermionic  valve  and  having  its  circuits  so  arranged  tha 

the  variations  of  potential  produced  by  the  received  oscillations  cause  the  potential 

of  the  filament  relative  to  its  surroundings  to  vary  more  than  the  potential  of  the 

other  electrode  or  electrodes  relative  to  their  surroundings. 

134.247  Siemens  &  Halske  Akt.  Ges.    Telephones.     (14/7, 17.) 

134.248  iMRAY.    (Bosch    Akt.-Ges.    R.)    Automatic    regulator    for    dynamo-eteetnc 
machines.     (4,7  18.) 

134.249  Robinson  &  Workman.    Combination  electric  heater.     (26/7/16.) 
134.253  Hirst  &  Brook.    Switches  for  controlling  electric  circuits.    (23/8,18.) 
134,266  Tucker  &  Crabtree.     Electric  switches.     (3  10.18.) 

134.290  Trent.     Electric  fusible  cut-outs.     (28,10/18.) 

134.291  Zalocostas.     Switch  control  for  automobile  electric  tail  lights.    (28/10/18.) 
134,297  CoMPARRi  Wireless  Control  Synd.  &  Compare.    Oscillatory  mercury  make- 

and-break  apparatus  for  wireless  telegraphy  or  the  like  purposes.  (29  10;18.) 
Relates  to  an  oscillator  or  vibrator  for  wireless  control  systems  for  initiating  or 
controlling  any  operation  or  series  of  oiserations  from  a  distance  by  radiant  energy. 
having  an  upwardly  extending  tubular  member  closed  at  its  top  and  open  at  the 
lower  end,  and  said  open  lower  end  located  in  and  held  immersed  in  a  body  of  mercury 
and  having  a  column  of  mercury  in  vacuo  in  said  tube,  and  means  operated  through 
the  medium  of  radiant  energy  to  impart  oscillatory  or  vibratory  movement  to  said 
column  of  mercury 


APPLICATIONS  FOR  PATENTS. 

tioiB.— Names  within  parentheses  are  those  ot  communicators  ol  inventions. 
Oci.ber  6,  1919. 

B.E.  Co.  St  Harrison.     Electrical  fuses. 

Harriman.     Contacts  for  electric  fuses,  cut-outs.  Sic. 

Kleinschmidt,    Operating  printing  telegraph. 

Anciens  Etabs..  Barbier.  Benard  etTureune  &  Grana.     Electro-mechanical 
variable-speed  and  reversing  mechanisms. 

Western  Electric  Co.    Composite  electric  signalling  systems. 

Suckling.     Electric  couplings  or  connectors. 

Suckling.     Electric  hand  lamps. 

Hancock.     Electric  flash  lamps. 

BoLiTHO.    Transmitting  apparatus  for  wireless  telegraphy.  &c. 

BoLiTHO.    Amplifying  devices  for  wireless  telegraphy.  &c. 

BoLiTHo.     Receiving  apparatus  for  wireless  telegraphy.  &c. 

Maurice.    Contact  plates  for  miners'  electric  Kimps. 
October  7,  1919. 

SwiNDEN  St  Webster.     Electric  and  other  drives  for  hydros. 

Harland  St  Wolff  St  Evans.    Contactor  type  starters  or  controllers  for  three- 
phase  motors.  ...  -  . 

Electrical  Improvements  Ltd.,  &  Pattison.    Electnc  traction  s>'stems  with 
contiuctor  rails. 

Morgan  Crucible  Co.  St  Spiers.     Electric  melting  furnaces. 

Marks.    (Accumulators,  Ltd.)    Light  gauge  and  splash  plate  for  storage  bat- 
teries. 

October  8.  1919. 

Cressall.    Ointact  for  electric  thief  alarms.  Sic. 

Western  Electric  Co.     Electrical  protective  devices. 

Lyon  St  Wrench,  Todman  St  Engelke.     Electrical  resistances. 

B.T.-H.  Co.    (G.E.  Co.)     Electrical  apparatus. 

Scott-'Tagoart.    Thermionic  tubes. 

October  9.  1919. 

Fuller.     Galvanic  electric  batteries. 

Lane.     Earth  detector  switch. 

British  Electric  Transformer  Co.  St  Rcsthean.     Insulating  means  for  elec- 
trical apparatus. 

Oldham.    Galvanic  batteries.  .-.         ^,    .  ■ 

Galvanophorbn   Werke   (System   Vogt)   S.   Szubert  Komm.  Ges.    Electric 
pocket  lamps.    (10/10/18,  Germany.) 

Allmanna  Svenska  Elektrishu  Aktiebol 
rators,  motors.  Sic. 


24,338 
24,349 
24,354 
24,368 

24,394 
24,399 
24.400 
24,404 
24.405 
24,406 
24.407 
24,413 


24,556 
24,575 
24,599 
24,640 
24,644 

24.680 
24.683 
24,715 
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Commercial  Topics. 

Import  Bestrictions. 

Ouiiiff  to  the  jiiil'_'mciu  "i  Mr.  Justiie  Sankey.  which  declaivil  that  the 
restriction  of  iniiiorts  under  the  Customs  Consolidation  Act  of  1876  was 
illegal,  the  Board  of  Trade  have  instnicted  the  Customs,  pending  either 
n'versal  on  appeal  or  legislative  action,  to  allow  the  importation  of  all 
articles  affected  therrbv.  These  articles  include  scientific  glassware, 
scientific  instniments.  &c. 

*  *         *         « 

Electric  Traction  in  South  America. 

DuriuL'  the  "war  the  r.iilway  com])anies  of  the  Argentine  Republic 
sutieretl  from  the  scarcity  and  high  prices  of  fuel, and  important  develop- 
ments, witli  a  considerable  extension  of  electric  traction,  arc  fore- 
shadowed. Some  important  contracts  for  electric  generating  plant, 
motors  and  rolling  stock  will  be  placed,  and  we  hope  that  British  manu- 
facturers will  bo  i-eadv  to  participate  in  the  competition.  It  is  stated 
that  the  Western  Railway  Company  will  electrify  its  system  down  to 
Castlear.  20  miles  out  of  Buenos  Aires,  at  a  cost  of  about  £1,000,000, 
and  the  Southern  Railway  Company  will  adopt  electric  traction  on  its 
lines  to  La  Plata. 

It  is  also  reported  that  an  Anglo-American  financial  group  is  studying 
a  project  for  the  electrification  of  a  railway  from  Victoria  to  Diamantina, 
Brazil,  a  distance  of  about  100  miles. 

*  *         *         * 

Public  Libraries. 

.''ome  much  needed  reforms  in  the  administration  of  public  libraries 
are  foreshadowed  in  the  Public  Libraries  BiU  which  was  recently  intro- 
duced into  the  House  of  Commons.  It  is  proposed  to  remove  the 
existing  limit  on  the  amount  of  the  rate  which  can  be  raised  for  public 
libraries,  and  in  future  local  authorities  will  be  empowered  to  expend 
an.v  sum  they  may  think  proper  for  library  puqjoses.  County  Councils, 
which  have  hitherto  not  been  library  authorities,  can  adopt  the  Act 
and  establish  libraries;  and  any  local  authority,  being  an  education 
authority,  which  shall  adopt  the  Act  shall  place  its  administration  under 
its  Education  Committee.  In  our  opinion  these  changes  are  very 
desirable  and  we  hope  that  the  Board  of  Education,  which  is  jjromoting 
the  Bill,  will  be  successful  in  getting  it  passed  in  the  next  Session  of  Par- 
liament. At  j>resent  the  majority  of  libraries  distribute  cheap  novels, 
books  of  personal  reminiscences,  biographies,  &c.,  and  little  attention  is 
paid  to  the  provision  of  works  on  engineering,  science,  economics  and 
business  organisation.  The  libraries  should  be  useful  educational  insti- 
tutions, and  better  provision  should  be  made  for  the  needs  of  the  com- 
mercial and  industrial  life  of  the  country.  At  aU  events  we  think  the 
administration  of  the  libraries  will  be  greatly  improved  when  they 
psiss  under  the  control  of  the  Education  Committees. 

*  *         *         * 

The  F.B.I,  and  Foreign  Trade. 

From  time  to  time  we  have  been  pleased  to  chronicle  the  activities  of 
the  Federation  of  British  Industries  in  the  interests  of  foreign  trade,  and 
particularly  in  the  development  of  British  exports.  The  Federation 
has  appointed  a  number  of  trade  commissioners  in  foreign  countries  who 
ate  specially  qualified  for  their  works,  and  we  now  learn  that  Mr.  R.  T. 
Nugent,  the  director  of  the  Federation,  has  recently  returned  from  a 
visit  to  the  office  of  the  Trade  Commissioner  in  Madrid.  He  was  accom- 
panied by  Mr.  C.  F.  I.  Ramsden,  who  visited  Valencia  and  Barcelona 
to  inquire  into  the  proposed  exhibitions  to  be  held  in  these  places.  It 
is  the  p<ilicy  of  the  Federation  to  engage  floor  space  in  such  foreign 
exhibitions  as  are  likely  to  be  of  benefit  to  British  manufacturers  ex- 
hibiting there.  The  Commissioner  in  Madrid  (Colonel  Thoroton)  is 
particularly  suited  for  his  position,  as  during  tlie  war  he  was  in  charge  of 
the  British  Government's  Commercial  Intilligince  Organisation  in  Spain. 
He  has  a  thorough  understanding  of  the  Spuni-ih  character  and  methods, 
and  the  prestige  of  the  Federation  is  hardly  second  even  to  the  British 
Embassy.  Representatives  of  British  business  houses  in  Spain  also 
welcome  the  presence  of  the  Federation,  as  it  is  of  great  assistance  to 
them  and  to  the  cause  of  British  trade  as  a  whole,  for  it  forms  a  centre 
for  Britsh  commercial  inten-sts  in  that  country.  The  mere  fact  of  the 
arrival  of  the  Federatirm  with  a  sutiable  commissoner,  competent  staff 
and  a  fine  office  in  the  Ix-st  centra-  of  Madrid,  has  l)een  a  valuable  collec- 
tive advertisement  for  British  industry,  and  it  has  also  given  the  im- 
pre.s.sion  that  the  British  manufacturer  is  taking  the  Spanish  market 
with  real  wriousnes«.  As  an  illustration  of  the  utility  of  the  work  done 
may  be  in.stanced  the  case  of  a  leading  Spanish  engineer,  who  was  anxious 
to  find  out  where  he  could  obtain  a  certain  class  of  gyjoscopic  compass, 
employed  successfully  by  the  British  Covernmcnt  during  the  war. 
Arriving  in  .Madrid  he  called  at  the  office  of  the  Federation,  with  the 
result  that  he  was  immediately  put  into  touch  with  the  manufacturers 
of  the  English  compass.  Business  at  once  followed,  and  the  British 
manufacturer  gained  a  new  market.  The  market  in  .Spain  was  hitherto 
entirelj-  dominated  by  an  American  product.  Jlr.  Nugent  was  impressed 
by  the  evidences  of  coming  activity  in  tramways,  water-power  schemes 
and  other  projects.  There  is  every  indication  of  a  growing  demand  for 
machinerj',  electrical  plant.  &c. 

Mr.  (i.  H.  Jxicock.  C.M.G.,  Assistant  Director  of  the  Federation,  has 
also  returned  from  Athens  where  the  exhibition  of  British  manufactures 
was  such  a  brilliant  success.  Jlr.  ].<)Cock  has  reported  to  the  Overseas 
Committee  of  the  Fe<leration  that  the  prestige  of  the  Federation  and  the 
Federation's  CVimmissioners  is  very  high  indeed  in  the  Near  East,  and 
has  done  a  great  deal  to  er.^atc  an  atmosphere  favourable  to  British  trade 
in  that  part  of  the  world. 


Electricity  Supply. 


F.-u-KiBK  Town  Council  has  applied  to  the  Secretary  for  Scotland  for 
l)owers  to  borrow  £30.000  f<u-  extension  of  the  generating  electric  ])lant 
and  mains  in  order  to  be  able  to  meet  the  growing  demand  for  electrical 
energy  in  the  immediate  future  for  large  engineering  works  and  foundries. 

Aid.  Wra.  Thompson  has  resigned  the  chairmanship  of  the  Blackburn 
Electricity  and  Tramways  Committee,  after  holding  office  for  25  years. 
The  Committee  recommends  that  the  salary  of  tlie  iKiningli  electrical 
engineer  (Mr.  P.  P.  \\'heelwriglit)  be  increaseij  from  £800  to  £1 .000  a  year. 

The  accounts  of  the  Exeter  electric  sup])ly  department  for  the  year 
ended  March  31,  1919,  show  income  £22,07.5  and  expenditure  £l."),8liO, 
leaving  gross  profit  £6,215  ;  and,  after  providing  for  capital  charges,  a 
net  deficit  of  £1,7,34.  Units  generated  were  1,994,315  and  sold  1,420,212. 
Total  maximum  demands  were,  for  tramways,  300  kw.,  and  for  other 
purposes  1,000  kw. 

Owing  to  the  limited  supply  of  electricity  now  available  in  Hull 
the  industrial  estabUshments  which  obtain  their  power  from  the  Corpora- 
tion electricity  works  will  suspend  work  daily  at  3.30  p.m.  Work  will 
be  commenced  at  8  a.m.  and  continued  until  that  hour,  with  half-an-hour 
interval  for  dinner.  The  reduction  of  a  third  in  the  supply  of  jjower 
means  a  considerable  reduction  in  output. 

Many  local  authorities  who  are  anxious  to  obtain  electric  supply 
powers  are  uncertain  as  to  the  method  of  procedure,  especially  in  view 
of  the  recent  drastic  alterations  in  the  Electricity  (Supply)  Bill.  The 
subject  was  discussed  by  the  Richmond  (Yorks)  Council  last  week, 
and  ultimately  it  was  decided  to  support  any  feasible  scheme  submitted 
by  a  com])an,v.  p 

In  view  of  the  difficulty  in  maintaining  an  efficient  supply  of  electric 
current  between  4  p.m.  and  6  p.m.  St.  Paxckas  (London)  Borough 
Council  has  arranged  with  the  local  cinemas  to  exhibit  a  request  to 
consumers  to  help  by  cutting  off  their  radiators  between  the  hours 
named,  and  power  consumers  are  asked  to  arrange  to  discontinue  the 
use  of  power  from  4.30  p.m.  to  5  30  p.m.  until  about  a  fortnight  after 
Christmas. 

The  Wevmouth  electricity  department  accounts  for  the  year  ended 
March  31,  1919,  show  revenue  £16,566  and  expenditure  £12,469,  leaving 
gross  profit  £4,097  ;  and,  after  meeting  capital  charges,  a  net  deficit  of 
£631.  Costs  were  2-69d.  per  unit  (compared  with  2-45d.  in  previous 
year)  and  capital  charges  104d.  (115d.).  Units  sold  were  1,087,347 
(958,347).  Maximum  load  was  5.35  kw.  (565  kw.)  and  load  factor  23-2 
(19-16)  percent. 

The  Industrial  Court  has  awarded  an  advance  of  ^s.  jjerweek  to  workers 
emplo.ved  in  the  electricity  undertakings  of  London  and  the  suburban 
districts,  including  the  L.C.C.,  the  Corjiorations  of  Croydon,  Ealing,  East 
Ham.  Kingston  and  Wimbledon,  a  number  of  urban  districts,  and  various 
electric  supply  companies  and  tramwav  undertakings.  A  similar  award 
has  been  made  on  the  claim  by  the  Electrical  Trades  Union  and  (jther 
unions  for  electrical  workers  on  railwajs  in  the  London  district. 

In  both  cases  the  claim  was  for  15s.  a  week. 

Conway  Corporation  has  authorised  the  borough  engineer  (Mr.  F.  A. 
Delamotte)  to  make  a  small  experiment  with  a  view  to  ascertaining 
whether  the  energy  of  the  tidal  currents  in  the  Conway  river  may  not 
be  utilised  in  the  generation  of  electricity.  The  Council,  which  is  con- 
sidering whether  it  may  not  be  possible  to  obtain  electricity  in  bulk 
from  the  North  Wales  Power  and  Traction  Company,  obtained  an 
Electric  Lighting  Order  some  years  ago  but  nothing  has  been  done  to 
make  use  of  the  powers. 

A  serious  situation  was  created  at  the  Newport  (Mon.)  docks  on 
Thursday  last,  when  work  was  brought  to  a  standstill  by  a  lightning 
strike  of  the  men  employed  at  the  i)ower  stations.  The  immediate 
result  was  the  stoppage  of  the  hydraulic  pressure,  and  consequent 
inability  to  work  the  tips,  cranes  and  other  plant.  The  men  claim  the 
whole  of  the  conditions  applying  to  shopmen,  although  the  company's 
view  is  that  they  are  not  shopmen.  With  the  exception  that  the  electric 
light  was  kept  on,  the  whole  of  the  power  available  for  working  was  off. 

A  report  on  the  present  position  and  future  extensions  of  the  Abeuoeen 
Corporation  electricity  undertaking  has  been  prepared  by  Mr.  John  H. 
Rider  (Messrs.  Preece,  ('ardew,  Snell  &  Rider)  for  the  Electricity  Com- 
mittee. On  the  assumption  tliat  the  Electricity  (Supply)  Bill  will  pass 
into  law  in  its  present  form,  it  would  be  for  the  Corporation  to  submit 
to  the  Electricity  Commiisifjners  (a)  a  proposal  to  constitute  Aberdeen 
and  the  surrounding  district  as  a  separate  electricity  district;  (6)  a 
scheme  for  the  ])roi)er  su]>i)ly  of  electricity  ;  and  (c)  a  scheme  for  the 
establishment  of  a  .loint  Electricity  Authority  for  the  district. 

It  is  recommended  that  for  the  moment  the  area  of  supi)ly  should  be 
limited  to  a  radius  of  15  miles  from  the  city  of  Aberdeen.  The  proposed 
district  would  include  Aberdeen  city,  Banchory,  Ellon,  Inverurie, 
Kintore,  Newburgh,  Stonehaven  and  Udny,  and  the  valley  of  the  Dee 
up  to  Bauchori'  and  the  valley  of  the  Don  to  Inverurie,  a  district  of  about 
90  sq.  miles.  The  only  power  stations  which  would  be  acquired  would 
be  that  belonging  to  Aberdeen  Corporation  and  a  small  one  at  Ellon 
belonging  to  Duncan's  Electricity  Supply,  Ltd.  Tlu'  obligation  to 
continue  to  supply  electricity  to  the  Aberdeen  Corporation  and  to  Ellon 
would  be  transferred  to  the  Joint  Electricity  Aulli<iiity.  A  supply  to 
Ellon  could  be  met  either  by  continuing  to  o]>erate  the  existing  station 
at  EUonor  by  providing  a  high  tension  transmission  main  from  Aberdeen. 

The  report  .states  that,  viewing  the  whole  question  of  the  power  station 
from  the  standpoints  of  to-day  and  the  immediate  future,  Millburn-."freet 
is  not  an  ideal  site.     At  the  time  the  station  was  designed  there  was  not 
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much  objection  to  it,  but  the  disadvantages  with  regard  to  water,  coal 
and  ashes  will  become  more  marked  as  the  capacity  of  the  station  is 
increased.  A  much  better  site  would  have  been  that  bounded  by 
Pahnerson-road,  Stell-road,  Market-street  and  the  Esplanade  if  it  had 
been  possible  to  obtain  it.  Owing  to  the  capital  already  expended,  any 
proposal  to  remove  the  station  at  present  would  not  be  financially 
feasible.  Mr.  Rider  recommends  that  the  Aberdeen  Corjioration  should 
propose  to  the  Commissioners  that  the  Corporation  itself  should  be  con- 
stituted the  Joint  Electricity  Authority  for  the  district,  as  it  would 
retain  the  whole  of  the  generating  and  distributing  powers,  while  joint 
ownership  of  the  plant  and  joint  control  of  the  staff  would  be  avoided. 
It  is  also  suggested  that  a  proper  canvass  and  survey  be  made,  in-order 
to  arrive  at  the  immediate  and  future  power  requirements  of  the  district, 
and  to  enable  a  transmission  scheme,  with  estimates  of  cost,  to  be 
preimred  ;  that  the  future  development  of  the  JliUbum -street  station 
be  carried  out  on  the  lines  suggested.  This  would  include  the  "acquisition 
of  projjerty  on  the  north  side  of  Dee  Village-road,  and  the  closing  of  that 
thoroughfare,  with  the  submission  to  the  railway  authorities  of  plans 
for  an  overhead  coal  conveyor  scheme  ;  that  the  question  as  to  the 
possible  use  of  water-power  should  hi  thoroughly  gone  into  as  soon  as 
the  necessary  data  have  baen  obtained. 

The  Committee  will  discuss  at  a  future  meeting  the  questions  raised 
in  the  report ;  but  in  the  meantime  a  report  from  Mr.  Bell,  the  city 
el?ctricil  engineer,  recommending  an  increase  in  the  boiler  and  condens- 
i  ug  plant,  has  been  adopted. 

G  lectriq   Traction. 

The  moulders'  strike  is  having  a  disastrous  effect  on  many  branches 
of  engineering,  including  the  manufacture  and  repair  of  tramcars.  At 
Cardiff,  where  tenders  are  required  for  15  complete  cars  and  for  l.i 
chassis,  Mr.  Arthur  Ellis  (tramways  manager)  states  that  unless  the 
moulders'  strike  comes  to  an  end.  the  service  would  have  to  be  with- 
drawn.    Tliey  wer>  now  using  brak^bloeks  that  hadbeen  scrapped. 

There  will  be  no  Christmas  Day  tramcars  in  Manchester,  Bolton  and 
other  L.\NCASHIRE  towns,  the  employees  not  only  refusing  to  work  on 
that  day,  but  stating  that  the  decision  will  apjily  to  all  Christmas  Day.* 
in  future.  Attempts  to  rmi  a  modified  service  have  failed.  In  Liverpool 
and  a  few  other  towns  a  limited  .service  will  be  raaintained,Jthe  hours  of 
duty  being  so  arranged  that  the  men  will  be  able  to  get  home  to  dinner 
some  time  during  the  day. 

The  present  staff  of  the  Ministry  of  Transport  is  449,  of  whom  55 
were  previously  emjjloyed  by  railway  companies,  14  by  local  authorities 
and  13  by  engineering  firms.  In  the  departments  concerned  with  the 
internal  combustion  engine,  25  technical  officers  are  employed. 

In  the  civU  engineering  department,  of  which  Sir  Alex.  Gibb,  K.B.E., 
C.B.,  is  Director-General,  Mr.  J.  Ferguson,  JI.Inst.C.E.,  is  chief  civil 
engineer  for  '•ailways  and  tramways  ;  N.  G.  Gedye,  M.Inst.C.E.,  chief 
.  civil  engineer  for  docks,  harbours,  canals  and  waterways  ;  and  T.  G 
Menzies,  C.B.E.,  M.Inst.C.E.,  chief  civil  engineer  for  special  studies.  In 
the  linance  and  statistics  department.  Sir  J.  George  Beharrell,  D.S.O., 
is  Director-General;  C.  W.  Hurcomb,  O.B.E.,  assistant  secretary; 
J.  Milnc>,  director  of  statistic  section  ;  and  J.  Pike,  director  of  rates 
section.  Of  the  mechanical  engineering  department,  Mr.  L.  S.  Simpson, 
C.B.E.,  D.S.O.,  is  chief  mechanical  engineer  ;  A.  S.  Burnett,  director  of 
locomotives  and  rolling  stock  ,  and  C.  H.  W.  Edmonds,  O.B.E..  director 
of  signals  and  tramways.  Of  the  pubUc  safety  and  general  purposes 
department,  Sir  WilUam  F.  Marwood,  K.C.B.,  is  Director-General; 
E.  G.  Moggridge,  C.B.,  assistant  secretary  ;  Lieut.-Col.  J.  W.  Pringle, 
B.E.,  chief  inspecting  officer  of  railways.  Of  the  traffic  department. 
Sir  PhiUp  A.  M.  Nash,  K.C.M.G.,  C.B.,  is  Director-General ;  M.  Kissane, 
director  of  storage  and  transit ;  V.  M.  Barrington-Ward,  D.S.O.,  director 
of  railway  operations  ;  J.  A.  A.  Pickard,  director  of  tramway  and  road 
services. 

Sir  John  Aspinall,  M.Inst.C.E.,  M.I.M.E.,  is  consulting  mechanica 
engineer  to  the  Ministry. 

The  Glasgow  Tramways  Committee  Coi'poration  has  rcconnncnded 
the  Corporation  not  to  increase  the  tramway  fares  during  the 
present  financial  year.  The  committee's  decision  was  reached  notwith- 
standing a  long  report  by  the  general  manager  (Mr.  Jas.  Dalrymple), 
which  stated  that  for  the  three  months  ending  August  31  there  was  a 
deficit  of  £19,435.  Since  then  the  Corporation  had  granted  to  a  large 
.section  of  the  staff  a  further  advance  of  wages,  which  meant  an  addi- 
tional annual  expenditure  of  £75,000.  The  total  wages  bill,  which  was 
£441,000  for  1913-14  would  reach  about  £1,140,000  for  the  current  year. 

Mr.  Da'lrymiile's  proposals  for  increased  travelUng  facilities  include 
extensions  through  the  centre  of  the  city  to  reheve  the  congestion,  also 
additional  routes  in  other  parts  of  the  city  and  the  extension  of  existing 
routes  beyond  the  municipal  boundaries.  The  tramcars  are  full  already, 
and  no  simple  rearrangement  of  the  system  can  possibly  enable  them 
to  carry  more  passengers,  and  the  congestion  can  only  be  relieved  bj' 
the  construction  of  one  or  possibly  two  additional  bridges  near  Glasgow 
Bridge.  The  line  from  the  corner  of  Argyle-sticet  to  the  south  end 
of  Bridge-street,  which  carried  by  far  the  greatest  volume  of  traffic,  has 
reached  the  saturation  point.  Jlr  Dalrym])le  thinks  that  if  capital  were 
expended  in  providing  better  cross-river  communication,  nion>  cars  could 
be  operated ;  but,  in  the  end  they  might  find  themselves  in  a  worse  position 
financially  than  they  were  in  to-day.  He  questions  whether  they 
could  earn  by  the  additional  cars  as  much  revenue  per  mile  as  they  are 
now  earning,  so  that  every  additional  car  put  on  the  streets  might  mean 
an  additional  loss.  He  is  convinced  that  the  committee  should 
confine  theirattention  to  increasing  the  tramway  revenue. 


Imperial  and  Foreign   Notes. 

The  Bureau  of  Canadian  Information,  which  was  established  several 
years  ago  by  the  Canadian  National  Railways,  at  42-45,  New  Broad- 
street,  London,  E.C.2,  has  proved  of  considerable  value  to  the  business 
community  and  to  inquirers  .seeking  information  about  Canada.  Interest 
in  Canadian  affairs  has  rajjidly  revived  in  the  past  few  months  and 
many  inquiries  are  being  received. 

The  Tasmanian  Parllajiext  has  passed  resolutions  authorising  th* 
Minister  of  Works  to  construct  the  Lake  Rolleston  power  scheme  at  a 
maxuuum  cost  of  £500,000,  and  to  supply  the  Mount  Road  and  Rose- 
bery  Mines,  Ltd.,  near  Zeehan,  with  15,000  horse-power  for  15  years  at 
503.  per  horse-power  per  annum  on  the  company  providing  guarantees 
that  necessary  capital  for  treatment  plant  installation  i<  available.  The 
company  has  recently  purchased  from  the  Government  the  works  of  the 
Tasmanian  Smelting  Company  at  Zeehan  for  a  site  for  an  electrolytic 
zinc  refinei'v. 


The  French  Government  proposes  to  put  a  tax  of  55  centimes  per  franc 
on  foreign  telegrams  to  cover  the  losses  occasioned  by  the  rate  of  exchange 

It  is  announced  that  applications  have  been  filed  with  the  Dairen  Civil 
Administration  Office  in  the  name  of  an  ex-Minlster  of  Finance  for 
jjermission  to  construct  an  electric  tramway  between  Dairen  and  Port 
Arthur,  Manchtjkia,  and  a  street  tramway  at  Port  Arthur.  The  first 
proposal  will  involve  the  construction  of  a  route  of  25  miles,  compared 
with  39  by  railway. 

The  following  alterations  in  the  classification  of  articles  vmder  th* 
French  Customs  Tariff  are  announced  :  Electrical  control  apparatus 
with  watch  movement  is  now  dutiable  under  No.  524  bis,  the  duty 
varying  from  1.50  to  115  francs  per  100  kilogs  for  weights  varying  up  to 
1,000  kilogs  and  over  under  the  general  tariff,  and  from  HO  to  20  francs 
under  the  minimum  tariff  ;  but  the  watch  movements  are  taxed  under 
498  or  499.  Electrically  driven  portable  vacuum  cleanen;  are  subject 
to  duty  under  the  regime  of  dmamo-electric  machines,  according  to 
class,  or  of  wares  of  aluminium,  nickel,  &c.  Thedntyondviiamo-electric 
machines  (No.  524)  varies  from  150  to  30  francs  and  from  110  to  13 
francs  per  100  kilogs  under  the  general  and  minimum  tariffs  res])ectively. 


Miscellaneous. 

The  coming  into  operation  of  the  Merchant  Shippino  (Convention) 
Act,  1914,  has  been  further  postponed  until  July  1,  1920. 

Mr.  Francis  Augustus  Bevan,  chairman  of  Jlessrs.  Barclay  &  Company 
and  the  Anglo-American  Telegraph  Company,  left  unsettled  pro])erty 
of  the  gross  value  of  £410.879.  with  net  personalty  fSIo.OlU. 

An  order  has  been  made  for  the  compulsorj'  winding  up  of  Messrs. 
Veithardt  &  Hall,  Ltd.,  upon  the  petition  of  the  Board  of  Trade  under 
sec.  1  (7)  of  the  Trading  with  the  Enemy  (Amendment)  Act,  1916. 

The  current  issue  of  '"The  Ex-Service  Man"  contains  Christmas 
greetings  and  messages  to  those  who  have  served  in  H.M.  Forces  from 
Field-Mai-shal  Earl  Haig,  Admiral  Earl  Beatty,  Air- Marshal  Sir  Hugh 
Trenchard,  General  Lord  Bjmg  and  others. 

An  unfortunate  accident  occurred  at  Messrs.  Gray's  shipyard.  Pallion- 
Sunderland,  on  the  17th  inst..  when  Robert  Black,  who  was  engaged  in 
making  a  new  joint  in  an  electric  wire,  received  a  fatal  shock.  Black  had 
turned  off  the" current,  but  someone  turned  the  switch  lui  again  while  he 
held  the  ends  of  the  wire  in  his  hands.  The  voltage  of  the  current  was 
240.  Tlie  Coroner,  after  hearing  the  evidenc.',  said  there  was  no  doubt 
somebody  had  turnetl  on  the  switch,  but  apiwrently  he  was  not  man 
enough  to  come  forward.  A  youth  working  with  Black  swore  that  he 
had  not  done  it,  but  he  (the  coroner)  was  convinced  that  deceased  had 
met  his  death  through  the  carelessness  of  someone. 

Thousands  of  mill  workers  were  idle  last  week  owing  to  a  dispute  at 
the  electricity  generating  station  at  the  Stalybridge.  Hy'DE,  ilossLEY 
and  DlTKiNFiELD  tramways  and  Electricity  Board.  Less  than  a  dozen 
shift  engineers  c-.-a-sed  work  owing  to  a  differenc"  with  the  iVnerating 
Station  Committee  on  Friday,  and  in  eimsequence  several  mills  that 
receive  their  electric  .supply  from  the  station  ai-e  affected.  The  Com- 
mittee received  an  application  for  an  advance  in  wages  in  t)ctober  last. 
to  which  they  acceded,  but  the  u\en  demanded  that  the  advance  should 
operate  as  from  February  or  JIarch  last  and  gave  a  fortnights' notice 
to  terminate  their  engagement. 

The  New  Transport  Company,  Ltd.,  has  issued  a  ivprint  of  the  pn- 
liminary  estimates  of  the  revenue  and  ex])enditure  of  the  proposed 
London  Goods  Clearing  House  as  presented  to  the  iveent  Boaid  of 
Trade  Committee  which  i-eeently  consideivd  the  Gattie  system.  The 
total  capital  cost  of  the  eivetionand  equipment  of  the  station  was  put 
at  £20,000,000,  and  the  annual  cost  of  working,  maintenance,  &c.,  at 
£8.000,000  ;  and  after  allowing  £26.000,000  (or  profit  at  100  per  cent. 
on  required  ca])ital)  there  would  be  an  estimated  reduction  of  over 
£38.000,000  on  the  present  cost  of  working.  An  abstract  of  the  evidence 
aken  by  the  Committee  has  abcady  appeared  in  the  Electrician. 

On  the  18th  inst.  the  directors  of  Messrs.  Viekers,  Ltd..  entertained 
to  dinner  82  veteran  workei-s  of  the  Comjwny  at  the  staff  dining  rooms 
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If  the  River  Don  Works.  The  average  i»riod  of  service  of  those  enter- 
tained was  40  years,  and  after  the  dinner  each  of  the  82  received  a  £10 
note.  In  proposing  the  prosperity  of  the  firm,  Mr.  A.  .1.  Capron  observed 
that  Vickers.  Ltd..  was  not  only  the  largest  and  most  important  firm  in 
the  city  of  Sheffield,  but  it  had  absolutely  proved  itself  the  most  im- 
jKirtant  firm  in  the  whole  of  the  country.  After  jjivine  particulars  of 
the  firm's  war  work.  .Mr.  Capron  referred  to  ])ost\var  manufactures, 
including  railway  materials,  shipbuilding  and  electrical  equipment.  He 
.said  electrical  extension  was  going  to  be  one  of  the  most  important  things 
in  the  development  of  the  countrj". 

Mr.  DorCLAS  Vickebs.  M.P.,  who  presided,  said  that  of  all  the  changes 
that  had  been  made  and  all  the  buildings  that  had  been  put  up.  there 
was  hardly  a  corner  that  he  had  not  studied  before  it  was  put  up  in 
bricks.  There  were  few  people  who  knew  of  the  very  great  service  the 
firm  had  rendered.  They  had  not  trusted  to  rule-of- thumb,  but  the 
firm  had  thought  things  out  for  themselves.  Vickers  had  never  tried  to 
absorb  other  coni))etitors,  never  tried  to  form  tru.sts  that  would  make  a 
monopoly,  but  anything  they  wanted  they  manufactured  themselves. 
For  the  big  engineering  trade  of  the  future  there  was  nothing  like  the 
importance  of  electricity.  They  were  broadening  the  basis  of  things 
so  as  to  be  able  to  be  masters  of  the  big  trade  in  the  future.  Forty 
years  ago  the  firm  had  2,900  employees,  and  the  number  grew  during 
the  war  to  107,000. 

On  the  18th  inst.  Messrs.  J.  H.  Tucker  &  Company.  Ltd..  hekl  in  their 
works  canteen  a  Christmas  social  and  welcome  home  to  employees  who 
have  returned  from  H.JL  forces.  About  70  memb?rs  answered  the 
call,  and  seven  made  the  supreme  sacrifice.  The  spacious  and  beautifully 
decorated  canteen  was  divided  into  two  sections,  a  whist  drive  being 
held  in  one  and  a  dance  in  the  other.  Part  of  the  evening  was  set 
aside  for  refreshments,  and  during  this  time  a  vocal  and  musical  enter- 
tainment was  provided,  remarkable  talent  being  shown  by  the  artistes, 
who  were  all  employees  of  the  company.  Messrs.  Tucker  &  Co.'s  Social 
Club  provides  during  the  hours  of  relaxation  from  business  entertain- 
ment, dancing  and  whist  drives  at  regular  internals.  On  the  athletic 
side  it  can  boast  of  a  senior  and  junior  football  club  playing  in  the  Bir- 
mingham Works  League  and  the  Birmingham  Works  Welfare  League,  an 
air-gun  club,  a  scout  movement  for  the  younger  members,  a  crick?t 
team,  a  ladies  and  gentlemen's  swimming  club,  and  a  tennis  club. 

Mr.  J.  B.  Tucker  occupied  the  chair,  and  Mrs.  Tucker  gave  the  prizes 
for  the  various  competitions  held.  In  a  speech  after  the  prizes  had  been 
distributed  Mr.  Tuek?r  said  that  besides  being  the  annual  social,  the 
meeting  was  also  an  official  welcome  home  to  the  employees  returned 
from  the  forces.  As  regards  the  social  side  he  hojied  that  they  would 
have  many  more  such  meetings,  because  of  the  good  feeling  these 
gatherings  helped  to  create  between  all  members  of  the  Company.  A 
vote  of  thanks  to  Mr.  and  Mrs.  J.  D.  Tucker  was  carried  unanimously. 
The  striking  success  of  the  event  was  due  to  the  following  officials  : — 
.Mr.  T.  R.  JIartin.  Mr.  A.  B.  Batemean,  Mr.  H.  Rogers,  Miss  Harcouvt. 
secretari,-  of  the  entertainment  committee.  Mrs.  Soden  (secretary  of 
the  social  committee)  and  Mr.  Pratt  (general  secretary  of  the  club). 
About  300  members  of  the  staff  and  work-s  were  present,  and  a  pleasing 
feature  was  the  presence  of  the  firm's  outside  representatives  from  the 
branches. 

Business  Items. 

The  address  of  the  chief  engineer  and  general  manager  of  the  Wolver- 
hampton Corporation  electric  supply  department.  Mr.  8.  T.  Allen,  and 
of  the  central  administrative  offices,  Is  now  83,  DarUngton-street. 

Owing  to  the  new  year  the  works  of  Messrs.  Bruce  Peebles  &  Company. 
Ltd.,  will  be  closed  for  receipt  of  goods  from  n.30  p.m.  on  Dec.  30,  until 
8  a.m.  on  Wednesday.  .Jan.  7,  1920. 

From  Messrs.  SwabreS",  Ltd.,  electrical  engineers,  Theobald's-road. 
London,  we  have  received  an  artistic  calendar,  with  monthly  tear-off 
slips. 

The  Hart  Accumulator  Company,  Ltd.,  of  Stratford,  London.  E.  I."), 
send  us  a  large  and  useful  wall  calendar  consisting  of  monthly  tear-off 
sheets  on  which  the  dates  are  printed  in  large  black  figures. 

The  Alloy  Welrling  Processes,  Ltd.,  have  issued  three  new  bulletins 
dealing  with  their  manufactures.  No.  10  is  devoted  to  "A.  W.  P." 
standard  electrixles  for  electric  arc  welding  ;  No.  30  is  a  price  list  of  their 
welding  plant  and  equipment;  and  No.  31  is  a  d"scriptive  list  (with 
prices)  of  '■  A.  W.  P.  "  welding  rods  and  electrodes. 

Messrs.  Charles  Barker  &  Sons,  Ltd.,  the  weJI-known  advertisinK 
agents,  who  have  been  e.stabli.shed  over  100  .vears,  have,  owing  to e.\pirj' 
of  the  lease  of  their.  White  Lion  Court  premises,  transferred  Itheir 
offices  to  31,  Budge-row, Cannon-street,  L/mdon.  K.C.4.  Telephone  No 
City  2I(i3. 

Mr.  A.  B.  Mallinson,  M.I.Mech.E.,  who  for  eight  years  hsis  been 
associated  (as  consulting  and  chief  engineer)  with  an  important  group 
of  paper  mills,  is  severing  his  connection  with  them,  and  from  the  Ist 
prox.  he  will  practice  as  a  consulting  engineer,  specialising  in  paper  mill 
and  works  |)Ower  equipments  generally,  from  his  old  address  Worsley- 
street,  Salford. 

From  the  Sun  Electrical  Company,  Ltd.,  57-59,  Neal-street,  W.C.  2> 
we  have  received  one  of  their  useful  Sunco  desk  memo  calendars  for 
1920.  A  refill  is  being  sent  to  each  friend  who  previously  acknowledged 
receipt  of  the  calendar,  and  where  the  metal  base  has  been  lost  it  will 
be  possible,  if  early  appUcation  is  made,  to  send  another  metal  base. 
The  company  will  send  either  refill  or  complete  calendar  to  those  who 
apply  on  their  business  notcpaper  for  same. 


Tenders  Invited  and   Accepted. 

TYSEjiorTH  Corporatiim  invite  tenders  for  ten  2.50-k.v.a.  transformers. 
Specifications  from  Mr.  C.  TunibuU,  borough  electrical  engineer.  Elec- 
tricity Works,  and  tenders  to  the  Town  Clerk.  Mr.  Stanley  Wilson,  by 
Jan.  12,  1920. 

Islington  (London)  Council  require  tenders  by  noon  Jan.  28  for  one 
year's  supply  of  stores  for  their  electricity  department,  including  cables, 
meters,  lamps,  transformers,  carbons,  &c.  Specifications  can  be  ob- 
tained at  the  Town  Hall. 

Halifax  Corporation  want  tenders  by  Jan.  5  for  13  months'  supply  or 
tramway  stores,  including  lighting  fittings,  insulating  materials,  v.r. 
cable,  wires,  trolley  and  overhead  line  materiak,  castings,  &c.  Forms 
of  tender  from  the  Tramways  Engineer. 

Bedwellty  Urban  Council  invite  tenders  for  the  supply  of  a  smaU. 
substation  equipment  and  about  3,000  yds.  of  pole  lines.  Specification^ 
from  Mr.  R.  Howard  Fletcher,  20/22.  Queen-street,  Cardiff,  and  tender^ 
to  the  Clerk,  High-street,  Bargoed.  Glam.,  by  Dec.  29. 

Tenders  are  invited  by  3  p.m.  of  Feb.  10  for  the  supply  and  erection 
of  340  accumulators  required  by  the  Postmaster-General's  Department, 
Western  Auste.4LIL\.  Tender  forms  from  the  office  of  the  High  Com- 
missioner for  Australia,  406,  AustraUa  House,  Strand,  London,  W.C.  2. 

Rhondda  Urban  Council  invites  tenders  for  the  supply  of  steel  (or 
wood)  poles  and  the  erection  of  overhead  lines.  Specifications  from  the 
Electrical  Engineer,  Portli,  Glam.,  and  tenders  to  the  Chairman  of  the 
Electricity  Committee,  Council  Offices,  Pentre,  Glam.,  by  noon  Jan.  5. 

Tenders  are  invited  for  the  supply  and  erection  of  electrical  machinery 
(power  and  lighting)  and  material  for  the  port  of  V.4LParaiso,  Chile. 
Specifications  may  be  examined  at  the  Chilean  Legation  in  London,  and 
tenders  by  3  p.m.  March  15, 1920,  to  Secretary  of  the  Ports  Commission. 

The  El?ctric  Supply  Committee  of  the  City  of  Sheffield  invite 
tenders  for  the  supply  cf  materials  and  works  required  in  connection 
with  the  supply  and  laying  of  6-core  e.h.t.  split  conductor  cable.  Specifi- 
cations, &c.,  from  the  general  manager  and  engineer.  Mr.  S.  E.  Fedden, 
Commercial-street,  Sheffield,  where  tenders  are  to  be  delivered  by  Jan.2. 

Barnes  Urban  District  Council  invite  tender  for  the  supply  of  water- 
tube  boilers,  economisers,  draught  plant,  turbo-alternators,  cond?nsers. 
air  and  circulating  pumps,  transformers  and  rotary  converters,  Sijecifi- 
cations  from  Mr.  C.  S.  Davidson,  M.LM.E..  M.I.E.E..  Electricity  Worlcs, 
High-street,  Mortlake,  S.W.14.      Tenders  by  noon  of  Jan.  12. 

Palmerston  North  (New  Zealand)  Council  require  tenders  by  4  p.m- 
March  2  for  the  supply  of  two  400  H.p.  pressure  producers  and  auxiliaries 
3,000-volt  generating  sets,  converters,  battery  switchboards.  &c.  Speci 
fications  can  be  inspected  at  the  Department  of  Overseas  Trade  (Room 
40),  35,  Old  Queen-street.  London.  S.W.I. 

Stepney-  (London)  Electricity  Supply  Committee  invite  tenders  for 
manufacture  and  erection  of  two  water-tube  boilers,  economisers  and 
other  accessories,  and  one  5,000-kw.  turbo-alternator  condenser,  acces- 
sories and  switchgear.  Specifications,  &c.,  from  Mr.  Wm.  C.  P.  Tapper, 
M.I.E.E.,  borough  electrical  engineer  and  manager,  and  tenders  to  the 
Chairman  of  the  Committee,  27,  Osbom-street,  Whitechapel,  E.,  by  noon 
Jan.  22.  

Ea.st  Ham  Council  has  placed  an  order  for  four  new  electric  tramcars 
at  £2,100  each. 

Messrs.  Cammell,  Laird  &  Company  have  received  orders  from  th® 
London  Electric  Railway  Company  for  trailer  cars,  and  from  the  Centra' 
London  Railway  Company  for  bogies. 

Salfokd  Tramways  Committee  has  accepted  the  tender  of  the  British 
Hele-Shaw  Patent  Clutch  Company  for  the  supply  of  British  steel  pinion 
wheels  and  gear  wheels  at  £594  12s. 

Sunderland  Electricity  Committee  has  accepted  the  following 
tenders  :  Dussex  Bitumen  Company,  l.t.  bo.x  compound  ;  Pirelli  General 
Cable  Works,  cable  ;  British  Insulated  &  Helsby  Cables.  Ltd.,  sundries 
for  service  work;  Ferranti  Limited,  house  .service  meters;  Brunner, 
Mond  &  Company,  alkali ;  British  Mannesmann  Tube  Com]iany,  super- 
heater tubes. 

/Appointments  Vacant  and  Filled. 

The  Council  of  the  Royal  Soicety  require  an  assistant  secretary. 
Commencing  salary  £750  rising  to  £1,000.  Particulars  from  the  Secre- 
taries of  the  Society,  Burlington  House,  W.  1,  and  applications  must  be 
in  by  .Ian.  0. 

A  senior  lecturer  in  mechanical  engineering  is  required  at  the  Man- 
chester College  of  Technology.  Salary  £600  per  annum.  Conditions  of 
appointment,  &c.,  from  the  Registrar,  to  whom  ap])lications  by  Jan.  15. 

Three  charge  engineers  are  required  by  the  Shanghai  Municipal  Council 
Commencing  salary  300  taels,  rising  to  450  taels  per  month.  Applications 
to  the  consulting  engineers,  Messrs.  Preece,  Cardew,  Snell  &  Eider, 
8,  Queen  Anne's  gate,  Westmin.ster,  S.W.  1,  by  Jan.  1. 

An  assistant  telegra])h  engineer  is  required  for  the  Government  Posts 
&  Telegraphs  Department  of  the  Federated  .Malay  States.  Salary 
£3(j0 — £15—  £480  per  annum,  with  duty  allowance  of  £75.  Applications 
to  the  Crown  Agents  for  the  Colonies.  4,  .Millbank.  London.  S.W.  1. 

A  chief  lecturer  in  electrical  engineer  (£3.50,  rising  to  £400  per  annum), 
an  assistant  lecturer  in  civil  and  mechanical  engineering  (£300)  and  an 
assistant  lecturer  in  physics  (£300)  are  required  at  West  Ham  Mimicipal 
Technical  Institute.  Applications  to  the  Principal,  Romford-road, 
Stratford,  E.lij,  by  Jan.  12,  1920. 

-Mr.  Geo.  Wm.  Maxfield.of  Burnley,  has  been  appointed  junior  engineer 
in  the  Electricity  Department  of  Dundee  Corporation. 


December  26,  1919. 
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Companies'  Reports,  &c. 

THE  INDIA  KUBBKH  COMPANY'S  MEETING. 
At  the  .56th  ordinary  general  meeting  of  the  India  Rubber,  Gctta 
Pbrcha  and  Telegraph  Works  Company,  Ltd.,  on  the  18th  in.st.. 
Major  Leonard  Darwin  (the  Chairman)  presided,  and  stated  that  the 
Board  had  been  able  not  only  to  provide  an  ample  reserve  against  excess 
profits  duty  and  income-tax,  but  also  to  add  about  £10,000  to  the  carry- 
forward.Those  of  their  home  competitors  who  did  less  war  work  than  them- 
selves— nearly  95  per  cent,  of  their  work  was  war  work — had  Ijecn  able 
to  e.stablish  themselves  in  the  home  markets  while  neutral  countries 
had  reached  a  similar  advantage  in  their  foreign  markets.  It  was,  how- 
ever, satisfactory  to  have  passed  through  the  reconstruction  ordeal  as 
well  as  they  had  done.  The  war  and  after-war  conditions  had  had  the 
effect  of  advancing  prices  of  labourand  generally  speaking  of  all  materials 
by  a  very  considerable  percentage  and  there  was  no  indication  at  present 
how  long  such  a  condition  was  likely  to  last.  At  the  present  time, 
compared  with  pre-war  prices,  coal  has  advanced  nearly  200  per  cent., 
cotton  (of  which  they  were  large  users)  350  per  cent.,  and  other  materials 
(except  rubber)  in  somewhat  similar  proportions.  New  machinery  anfl 
tools,  the  cost  of  repairs  and  maintenance  of  plant  had  advanced  150 
jier  cent.,  and  building,  as  shown  by  their  Burton  works,  might  be 
taken  to  have  advanced  200  ]jer  cent.  Added  to  that,  the  average 
weekly  earnings  of  workers  had  advanced  by  approximately  100  per 
cent.,  notwitlistanding  that  the  working  hours  had  been  reduced  from 
59  to  47  jier  week.  Those  grea|tly  increased  costs  would  shortly  involve 
the  raising  of  fre-sh  capital.  In  France,  in  spite  of  the  labour  unrest 
and  the  difficulty  of  getting  coal  their  Pereian  works  had  had  a  satis- 
factory year,  and  the  small  factory  in  Toulouse  was  proving  a  good 
investment.  Their  foreign  branches  had  also  done  well,  although  they 
had  been  hampered  by  inability  to  turn  out  all  the  goods  required. 

Diversion  of  German  Cables. 

There  was  one  matter  connected  with  the  past  historj'  of  the  company 
to  wMch  he  wished  to  allude.  Early  in  the  war  they  were  employed 
in  diverting  the  German  Emden-Teneriffe  cable  into  St.  Nazaire  and  in 
making  several  repairs  to  French  Government  cables  ;  dangerous  work 
which  ended  more  than  two  years  afterwards  with  the  sinking  of  their 
cable  shipand  the  accompanying  French  raan-of-warin  Funchal  Harbour, 
Medeir.',  bj'  a  German  submarine.  Far  the  most  important  work 
accomplished  by  the  "  Dacia,"  under  the  supervision  of  submarine  cable 
engineers  (Mr.  Crawford  and  Mr.  Robinson  successively)  was  the  diversion 
of  the  rest  of  the  German  Emden-Teneriffe  cable  so  as  to  connect  Brest 
with  Casablanca  in  Morocco,  and  the  diversion  of  the  German  Tenerifie- 
Monrovia  cable  so  as  to  connect  Morocco  with  Senegal.  The  Emden- 
Teneriffe  cable  was  first  cut  off  Brest,  a  length  picked  up  and  relaid  into 
Brest.  The  same  operation  on  a  Lirger  scale  was  then  performed  otf 
Casablanca,  with  the  result  that  after  the  nece.ssarv  connections  had 
l)cpn  made,  this  second  portion  of  the  German  Emden-Teneriffe  cable 
was  converted  into  a  French  Brest-Casablanca  cable.  Similar  work 
was  carried  out  on  the  German  Tenerift'e-Monrovia  cable  thus  extending 
the  French  cable  from  Casablanca  to  Dakar  in  Senegal.  Their  cable 
engineei's.  after  fully  considering  the  difficulties,  held  that  those  were 
possible  oper.itions  ;  there  were  no  signs  that  any  other  English  expert, 
whether  governmental  or  in  private  employment,  shared  in  this  view  ; 
while  the  electrical  advisers  to  the  French  Government  declared  the 
scheme  td  be  im]iracticable  owing  to  the  depth  in  which  the  cable  lay. 
Imagine  tishing  for  a  cable  in  pitch  darkness  ;  imagine  trying  to  cut 
the  cable  in  those  circumstances  in  the  hope  of  being  able  to  haul  up 
one  of  the  ends  thus  .set  free  to  the  surface  ;  imagine  palling  it  up  verti- 
cally through  nearly  three  miles  of  water,  then  steaming  away  while 
continuing  to  drag  up  the  cable  from  the  bottom,  coiling  it  up  on  board 
without  any  kinks  or  unperceived  injuries,  and  finally  relaying  it  exactly 
where  required  :  imagine  all  that  and  scepticism  as  to  the  po.ssibility  of 
success  became  more  than  excusable.  That  remarkable  performance 
was  absolutely  unique  in  the  history  of  submarine  cable  enterprise, 
and  that  whether  one  looked  to  the  length  of  the  cable  lifted  (1,200  miles) 
or  to  the  average  depth  of  the  water  in  which  it  lay.  Their  staff',  withou  I 
exception,  worked  splendidly,  but  the  chief  credit  for  their  success  must 
be  awarded  to  tlicir  managing  director,  Mr.  C.  H.  Gray.  He  conceived 
the  scheme  and  advised  the  Board  to  take  the  risks  involved  ;  he  per- 
suaded the  French  Government  to  neglect  tlic  doubts  expressed  by  their 
expert  advisers,  and  he  inspired  all  hands  with  the  energy  eesential  for 
success  in  such  a  feat.  The  position  was  fully  realised  by  the  French 
CJovernment.  for  the  Foreign  (Office  has  recently  transmitted  to  Mr.  Gray 
the  Cross  of  ''hevalicr  of  the  Legion  of  Honour,  which  had  been  awarded 
to  him  by  the  President  of  the  French  Rep\iblic  for  services  during  the 
war.  The  I'eport  and  accounts  for  the  year  were  then  ad(^pted  and  the 
distribution  of  a  dividend  of  I5s.  ])er  share  (III  |icr  eriit.  jier  annum) 
on  the  ordinary  shares  was  approxed. 


The  directors  of  the  Maiuum  Intkknationai.  Makink  CoMMrSKA- 
TION  ('OMPANY,  LTD.,  have  declared  an  interim  dividend  of  5  per  eeul. 
(Is.  (jcrshaiv),  less  tax,  on  account  of  the  current  year. 

Tiie  E.\STERN  Telegraph  Company,  Ltd.,  announce  tin-  paynu-nt 
on  the  15th  prox.,  of  dividend  at  the  rate  of  3A  percent,  per  annum  (less 
tax)  on  the  jrreference  stock  for  the  quarter  ending  31st  inst.,  and  the 
third  ([uarterly  interim  dividend  of  1  j  per  cent,  on  the  oixlinary  stock 
(tax  free)  in  respect  of  profits  for  the  year  1919.  The  transfer  books 
of  the  ordinary  stock  of  the  company  will  be  closed  from  the  7th  to  14tli 
January,  inclusive, 


The  directors  of  Marcoxi's  Wibeless  Telegraph  Compa-nv.  Ltd., 
have  declared  a  dividend  of  7  per  cent,  (less  tax)  upon  the  2.50,000  7  per 
cut.  cumulative  participating  preference  shares  (numbered  .500,001  to 
7.50,0(10).  and  an  interim  dividend  of  10  per  cent,  (less  tax)  upon  the 
l.22:!.(!48  ordinary  shares  (numbered  I  to  .500,000  and  7.50,001  to 
I.47.'J.I148)  on  account  of  the  year  1919,  both  payable  on  Feb.  2,  1920. 
With  a  view  to  the  more  equal  distribution  of  the  dividend  on  the  or- 
dinary shares  the  board  have  decided  to  increase  the  interim  dividend 
from  5  percent,  to  10  [)ercent. 

The  report  of  the  Tees  Power  Station  Company  to  Oct.  1  states 
that  capital  expenditure  in  respect  of  power  station  amounted  to 
£610,732.  During  the  year  36,000  additional  fully-paid  ordinary  shares 
have  been  allotted  to  Newcastle-u])on-Tj-ne  Electric  Supply  Company, 
and  a  call  of  5s.  per  share  has  been  made  on  200,000  partly-paid  ordinarj" 
shares  (making  them  10s.  paid),  total  paid  up  share  capital  being  now 
£144,550.  The  erection  of  the  power  station  has  not  progressed  sf) 
rapidly  as  anticipated,  owing  to  delay  in  deliverv-  of  material  and  plant, 
but  it  is  expected  that  a  section  of  the  plant  will  be  ready  for  commercial 
operation  towards  the  end  of  April  next.  The  amount  received  from 
the  Newcastle  Company  (representing  6  per  cent,  on  company's  paid-up 
capital)  was  £4,0.53,  and  adding  balance  from  la.st  year,  £1,841,  the 
amount  available  is  £5,894  which  is  to  be  carried  forward. 

The  net  revenue  of  the  Provincial  Tramways  Company-  for  the 
year  ended  Sept.  30  received  from  the  local  companies  was  £55,644, 
against  £59,054  last  year,  with  amount  brought  forward  (£7,804),  &c., 
the  total  was  £81,893,  from  which  has  to  be  deducted  administration 
expenses  (£1,989),  income  tax  (£8,498),  interest  on  debentures  (£8,7.50), 
Ijreference  dividend  for  year  (£6,000),  interim  dividend  on  ordinan- 
shares  (£4,152),  &c.  The  directors  have  placed  £10.000  to  reserve 
and  depreciation  account  and  £10,000  to  reserve  account  for  third  party 
insurance,  excess  profits  duty,  or  other  processes,  leaving  £19,107.  The 
directors  recommend  a  dividend  upon  the  ordinary  shares  of  lOd.  per 
share  and  a  bonus  of  6d.,  making  with  8d,  per  share  paid  in  June  last  2s. 
per  share  (at  rate  of  10  per  cent,  for  the  year),  leaving  £10,803  to  be 
carried  forward. 

In  the  course  of  his  speech  to  the  shareholders  of  the  Delaooa  B.\y 
Development  Corporation,  Ltd..  last  week  the  chairman  (Mr.  H,  K. 
Heylands)  stated  that  in  order  to  meet  the  increasing  demand  for  electric 
power  at  Lourenoo  Marques  it  would  be  necessary  to  increa.se  almost 
immediately  the  jjlant  at  the  generating  station.  Their  general  manager 
stated  that  the  visible  increase  in  demand  during  the  next  two  years 
was  between  300  and  400  h.p.  They  have  recently  cabled  to  the 
general  manager  authorising  him  to  lay  a  short  length  of  tramway  to 
the  site  of  a  new  hotel  at  Polana  Beach  for  the  transjjort  of  building 
material,  and  ultimately  for  the  convenience  of  the  hotel  residents. 
Some  additional  roUing  stock  might  have  to  be  provided  later.  The 
protracted  negotiations  for  certain  modifications  of  the  electric  lighting 
contract  had  been  brought  to  a  satisfactory  t'Crmination.  An  agreement 
witli  the  municipal  council  had  been  signed  and  confirmed  by  the 
Governor-Cieneral   of    Mozambique. 

Sir  A.  J.  Dorman,  who  presided  over  the  meeting  of  Dorman.  Long 
&  Company',  Ltd.,  last  week,  gave  an  account  of  the  operations  in  1918 
and  1919,  and  of  the  various  extensions  and  developments,  &c.  The 
Redcar  works  were  started  in  Februari-,  1916.  Tlu-  plate  mills,  which 
were  an  essential  part  of  the  scheme,  were  not  completed  when  the 
war  came  to  an  end  ;  yet,  as  they  had  anticipated,  there  was  at  present  an 
enormous  demand  for  plates  for  shipbuilding  and  other  constnictional 
purposes.  The  cogging  mill  and  the  large  finishing  mill  were  running 
in  a  most  satisfactory  manner.  A  fresh  chapter  in  the  hist<irv  of  the 
company  was  begun  last  week  when  the  new  plate  mill  started  work. 
The  mill  was  driven  by  what  was  said  to  be  the  largest  motor  in  the 
world,  having  a  full  load  capacity  of  20,.500  h.p.  The  weight  was  upwards 
of  400  tons,  the  rotating  armature  alone  weighing  120  tons.  The  equip- 
ment represented  the  latest  and  best  practice  in  electrically  driven 
mills.  Generally  speaking,  electricity  had  been  applied  in  many  novel 
ways  in  connection  with  the  roUing  mills  and  auxiliary  plant,  notably 
the  lifting  and  transporting  of  the  finished  products,  which  they  believed 
wiiuKI  result  in  economy  in  working. 

During  the  past  year  the  Montevideo  Telephone  Company,  Ltd., 
made  substantial  progress  and  £13,116  was  exjiended  on  the  installation 
of  new  lines,  the  net  gain  in  the  number  of  subscril>ers  being  1,175. 
Tlie  chairman  (Mr.  C.  Lock)  stated  at  the  r.cent  meeting  that 
working  expenses  at  Montevideo  were  higher  by  £4,810  in  eonseqnence 
of  the  increase  of  subscribers.  London  expenses  (at  £3,195)  were  also 
somewhat  higher,  and  the  net  result  was  an  increase  in  the  profits, 
iiuhuling  tlu^  abnormal  gain  on  exchange,  of  £10,567.  It  was  proposed 
t..  apply  £10.000  for  depreciation  and  to  place  £16,954  odd  to  reserve. 
Interim  dividends  of  3  per  cent,  on  the  ordinay  shares  .and  2i  per 
<■  nt  on  the  preference  shares  were  paid  in  May  last.  The  preference 
sliarcs  had  been  converted  into  ordinary  shares,  and  it  was  now 
proposed  to  pay  a  final  dividend  of  3  per  cent,,  tax  ftx-e,  on  the 
one  class  of  shares.  The  carry  forwaiil  of  £8,963  has  b»>en  increaseil 
by  just  over  £500.  In  order  to  obtain  penuis.sion  to  install  a  modern 
unilcrgrcuuid  system  the  Boanl  arranged  with  Mr.  W.  W.  Cook 
to  visit  Montevideo  and  as  a  result  of  his  visit  a  projKvsal  embody- 
iiis;  definite  terms  for  a  contract  had  been  lodged  with  the  Government, 
Such  a  contract  wiuild  enable  the  company  to  provide  a  thoroughly 
satisfactory  teleph(uic  service  on  terms  favourable  to  the  Government, 
while  allowing  a  rea.scuuible  return  on  the  investment  such  as  would 
justify  the  initial  expenditure  and  the  provision  of  further  capital  for 
the  continuous  extension  of  the  service  which  was  sure  to  arise.  Sir 
John  C;avey  has  ivtired  from  the  position  of  consulting  engineer,  and 
Mr.  W.  W.  Cook  succeeds  him. 
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New  Companies. 


ABELL  &  SMITHS  ELECTRICAL  COMPANY,  LTD.  (101.4.59) —Private 
company.  Eeg.  Dec.  10,  capital  flO.OOOtin  £1  .shaixs.  to  carry  on  the 
business  of  electrical  and  meclianical  engineers,  jiatentees.  &c.  :  agree- 
ment with  C.  E.  Abcll.  C.  E.  Abcll  is  the  first  dii-ectur  and  secretary. 
Keg.  office  :    79,  Tlie  Foregate,  Worcester. 

ARROTA  ELECTRICAL  MOTOR  &  ACCESSORIES  COMPANY,  LTD. 
(161,410).— Private  company.  Keg.  Dec.  9,  capital  £.50.000  in  10,000 
0  per  cent,  cumulative  income  tax  free  preference  and  39,400  ordinary 
shares  of  £1  each  and  12.000  deferred  shares  of  Is.  each.  Objects  :  To 
.icquire  from  E.  Xickcrson.  A.  E.  Moffat,  E.  Kickerson  and  H.  Fryman 
the  benefit  of  certain  existing  inventions  relating  to  signalhng  ajjparatus 
for  road  vehicles.  &c.  Permanent  directors  are  E.  W.  Nickerson,  A.  E. 
Moffat,  E.  Xickerson  and  H.  Fryman.  .Secretary,  E.  Nickerson.  Eeg., 
office  :   Charles-street,  Louth. 

CASSWELL,  LTD.  (161,521).— Private  company.  Eeg.  Dec.  11, 
capital  £2.000  in  £1  shares.  Objects  :  to  purchase  the  complete  patent 
rights  of  L.  H.  Casswell  in  provisional  protection  No.  2.038  of  1919, 
relating  to  lamp  shade  holders  used  in  connection  with  electric,  oil  and 
gas  ]amp<  H-pr-iially  electric).  &c.  First  directors  are  J.  H.  Casswelland 
E.  E.  P.anil.ill  ibntli  ]icrnianent).  Eeg.  office  :  Church-street,  Maidstone. 
ENGINEERING  EMPLOYMENT  BUREAU,  LTD.  (161.570).— Private  com- 
pany. Eeg.  Dec.  12.  Capital  £5.000  in  £1  shares.  To  take  over  the 
business  of  the  Engineering  and  Commercial  Employment  Bureau. 
First  directors  are  :  F.  J.  West  and  P.  Morris  (both  per.)  and  A.  E. 
Whitehead.  W.  A.  WiUmott.  E.  S.  Pearce,  W.  Sheriff  and  A.  E.  Flack- 
field.     Eeg.  office  :   234,  Strand,  W.C. 

J.G.JACKSON,  LTD.  (10,767)— Private  company.  Reg.  in  Edinburgh 
Xov.  22,  capital  £200,000  in  £1  shares,  to  carry  on  tlie  business  of  manu- 
facturers and  brokers  of,  agents  for  and  dealers  in.  milling  machinery, 
electrical  engineers,  &c.  First  directors  are  J.  tJ.  Jackson,  J.  Eisk,  W, 
Duncan,  J.  Gray  and  J.  Inglis.  Reg.  office  :  Constonhohn  Works 
Pollokshaws,  Glasgow. 

JAMES  EDGAR,  LTD.  (10,768)— Private  company.  Eeg.  in  Edin- 
burgh Nov.  22,  capital  £5,000  in  £1  shares,  to  carry  on  the  business  of 
electricians,  electrical  and  mechanical  engineers,  &c".  The  first  directors 
are  J.  Edgar,  electrician,  and  R.  M.  Brown.  Reg.  office  :  4,  Drums- 
heugh-place,  Edinburgh, 

J.  A.  KINNAIRD  &  COMPANY,  LTD.  (10,760)— Private  company, 
Eeg.  Xov.  18,  capital  £25,000  in  £1  shares  (10.000  preference.  14.900 
preferred  ordinary  and  100  deferred),  to  take  over  the  business  carried  on 
in  Greenock  as  J.  A.  Kinnaird  &  Company,  electrical  and  mechanical 
engineers.  First  directors  :  A.  Henderson.'  H.  S.  Kennedv,  .J.  A.  Kin- 
naird and  W.  Shaq).     Reg.  oftice  :    10.  Blythswood-square,  Glasgow. 

LEEDS  ALLIANCE  ELECTRICAL  MFG.  COMPANY,  LTD.|F  (161,069)^ 
Private  company.  Eeg.  Xov.  28,  capital  £5,000  in  £1  shares  (2.500 
6  per  cent,  cumulative  preference),  to  take  over  the  business  of  a  manu- 
facturer of  electric  batteries  and  other  electrical  appliances  earned  on  by 
W.  A.  Davis  at  Leeds  as  the  Leeds  Electrical  Mfg.  Company.  First 
ilirectors  :  W.  A.  Davis  (permanent),  G.  Higginbottom,  C.  E."  Sheard, 
C.  E.  Morris  and  A.  E.  G.  Mowatt.  Eeg.  office  :  Woodhouse^Chambers, 
Corouation-.street,  Leeds. 

LODGE  PLUGS,  LTD.  (160,881)— Private  company.  Eeg.  Nov.  22, 
capital  £300,000  in  £1  .shares,  to  take  over  the  business  of  manufacturers 
of  and  dealers  in  sparking  plugs  and  electric  appliances  and  apparatus 
carried  on  at  Eugby  by  the  Lodge  Sparking  Plug  Company,  Ltd.  (now  in 
liquidation),  and  to  enter  into  an  agreement  with  the  old  company  and 
its  liquidator  (F.  B.  Lodge).  The  first  directors  are  to  be  divided  into 
group  A,  representing  the  holders  of  shares  numbered  1  to  125,000,  and 
group  B,  representing  holders  of  shares  125,001  to  250,000.  The  A  and 
B  directors  may  appoint  one  other  director,  to  be  classed  as  C.  The 
first  directors  are  .J.  A.  Hopps  and  B.  Hopps  (group  A)  and  F.  B.  Lodge 
and  A.  M.  Lodge  (group  B). 

MIDDLETON,  MARSHALL  &  LARKINS,  LTD.  (100,035)— Private  com- 
]>any.  Eeg.  Nov.  27,  capital  £15,000  in  £1  shares  (12,000  participating 
preference),  to  carry  on  the  business  of  electrical  ind  general  engineers 
and  contractors,  builders,  shop  fitters,  &c.  Agreements  with  V.  S. 
Middleton  and  with  C.  Larkins  &  Companv.  First  directors  are  V.  G. 
Middleton  (chairman),  F.  W.  Marshall  and  j.  W.  S.  Leask.  Reg.  office  : 
Ttacie  House,  D-aii  Forest-street,  Westminster,  S.W.I. 

NEAR    EAST    DEVELOPMENT,    LTD.       (160,112).— Private  company. 

Reg.  Oct.  29,  capital  £10,000  in  £1  shares.     Objects  :   to  carry  on  the 

business  of  miners,  metallurgists,  promoters,  constructors  and  owners  of 

7mblic    and    private  works,  including    railways    and    tramways ;    also 

i<  ctri^al  enu'incers,  &e.  Solicitors  :  Jackson,  Elwell  &  Outran,  65,  Cole- 

ii-triet,  E.C. 

F.  G.   SKERRITT,   LTD.     (161,188)— Private  company.     Eeg.  Deo.  2, 
capital  £3,000  in  2,299  shares  of  £1  each  and  20  trust  shares  of  Is.  each, 
to  take  over  the  business  carried  on  at  Nottingliam  as  F.  G.  Skerritt,  and 
to  carry  on  the  ))iisiness  of  plumbers,  electrical,  heating  and  mechanical 
ugmccrs,  &c.     1'.  fj.  Skerritt  is  permanent  governing  director.     Reg. 
I'lf-e:    02,  Hucknall-roacI,  Nottingham. 
SOUTHERN  ELECTRIC  COMPANY.  LTD.    (laL-Wl).- Private  company. 
Keg.  Dec.  10,  capital  £20,000  in  £1  shares,  to  carry  on  the  business  of 
icctrical,  mechanical  and  general  engineers  and  contractoi-s  and  manu- 
Mcturers    of   and    dealers   in    transformers,    radiators,    dynamos,    &c. 
Directora  :    H.  W.  Humphries  and  others  to  be  appointcd'bv  the  com- 
pany.    Reg.  office  :  23,  King-street,  E.C. 


Thirty-Seven   Years  Ago. 

[From  The  Electrician,  Dec.  16,  18S2.] 

The  Telephone  in  QuEBtx'. — A  telephone  cable  has  been  laid  between 
Levis  and  Quebec  at  Victoria  Cove. 

German  Patents. — Between  May  and  October  in  this  year  190 
patents  for  inventions  connected  with  the  applications  of  electricity 
were  granted  in  Germany. 

Nottingham  Telephone  ExchaxGe. — The  number  of  messages 
transmitted  through  the  National  Telephone  Company's  Exchange  at 
Nottingham  for  the  week  ending  Dec.  7  amounteci  to  5,137,  being  an 
increase  of  4,500  on  the  corresponding  week  in  1881. 

Electric  Light  in  London. — The  Civil  Service  Supply  Association 
in  Bedford-street,  Strand,  W.C,  have  adopted  several  Broekie  lamps 
for  lighting  their  building.  The  lamps  outside  the  building  give  a  very 
good  light.  They  have  been  erected  by  the  British  Electric  Light 
Company.     The  current  is  generated  by  Gramme  machines. 

Earth  Currents  and  Sunspots.— On  the  1st  of  September,  1859, 
two  astronomers,  Messrs.  Carrington  and  Hodgson,  who  were  observing 
a  spot  on  the  sun's  disc,  noticed  a  star  of  light  break  from  the  spot  and 
move  across  the  sun's  surface.  On  referring  to  the  Kew  Observatory 
subsequently  they  found  that  at  tliis  particular  moment  the  magnet 
there  had  recorded  a  magnetic  disturtiance. 

A  Hazy  Notion  of  Earth  Currents. — A  broker's  office  in  Wall-street, 
New  York,  having  a  leased  wire,  sent  up  a  message  to  195  on  the  morning 
of  the  big  electrical  storm  to  know  what  was  the  matter  \vith  their  wire. 
Chief  Operator  Bogart  replied  that  the  "  aurora  "  was  on  it.  The  firm 
thereupon  telegraphed  back  to  have  it  cleared  off  immediately,  as  they 
wanted  to  use  the  wire. — Operator. 

Electric  Light  in  Printing  Works. — A  few  days  since  we  noticed 
that  the  printing  works  of  Messrs.  Hazell,  Watson  &  "\'iney.  at  Aylesbury, 
were  to  be  Ughted  throughout  by  the  Provincial  Brush  Electric  Light 
Company.  The  lights,  Brush  arc  lamps,  were  ^rted  on  Tuesday  night. 
The  light  was  very  much  appreciated  by  the  iirinters,  and  they  are 
unanimous  in  praise  of  it,  preferring  it  greatly  to  gas. 


Auhangejiekt  of  Dynamos  at  the  Law  Courts. 

Storing  Electricity. — This  is  the  title  of  an  article  in  this  month's 
"  Harper's  Magazine."  The  writer  gives  a  brief  exposition  of  the 
storage  of  energy,  utilising  the  well-worn  water  analogj-  for  this  purpose. 
He  then  describes  the  experiments  of  Gautherot,  Ritter.  Grove  and 
Plante,  illustrating  Grove's  gas  battery  and  Plante's  secondary  battery. 
He  concludes  by  a  description  of  Faure's  modification  of  the  Plante 
cell.  The  more  recent  labours  of  SeUon  and  'V'olokmar,  Sutton  and 
others  are  not  mentioned.  Perhaps  some  hypercritical  electricians  may 
object  to  the  title  "  Storing  Electricity."  We  have  heard  it  said  that 
electricity  cannot  be  stored,  though  electrical  energy  may. 

ELECTiiic  Lighting  and  Gas. — In  the  course  of  a  discussion  on  a 
recent  paper  read  by  Mr.  C.  J.  Woodbury,  before  the  Xe«-  England 
(U.S.A.)  Cotton  Manufacturers'  Association,  which  we  have  alluded  to 
in  another  note,  Mr.  C.  W.  Lippitt,  of  Woonsocket,  Ehode  Island,  said 
that  the  Globe  Mills  had  been  supplied  with  the  electric  light,  and  it 
was  much  preferred  to  gas.  For  the  season  of  1881  and  1882  the  com- 
pany had  used  117  large  lights,  running  them  for  367  hours,  at  an  actual 
cost  of  327  dols.  83  c.  Each  lamp  supplied  four  looms  with  light. 
These  took  the  place  of  220  gas  burners,  wliich,  burning  4  ft.  of  gas 
per  hour  for  327  hours,  cost  710  dols.  60  c.  The  saving  in  favour  of 
electric  lights  was  382  dols.  77  c,  or  an  actual  saving  of'  57  per  cent. 
In  another  mill  oil  gas  is  used,  and  although  it  can  be  supplied  at  a 
lower  cost  its  results  are  not  so  good  as  coal  gas.  The  cost  of  running 
220  burners  of  oil  gas  for  367  hours  is  473  dols.  He.,  which  still  leaves  a 
margin  of  145  dols.  28  c,  or  31  per  cent,  in  favour  of  the  electric  light. 
Mr.  Thomas  Livermorc,  of  the  Amoskeag  .Mills,  said  that  they  had 
5,000  looms  lighted  with  465  electric  lights,  which  had  during  the  last 
eight  months  consumed  37,000  carbons.  The  average  cost  of  each  lamp 
per  hour  is  2-89  c  He  had  found  that  one  arc  lamp  could  take  the  plac; 
of  12  gaa  burners,  supplying  12  looms  with  light. 
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OUR  telegraphic  experience  dates  from 
the  commencement  of  telegraphy.    We 
make  Keys,  Relays,  Receiving  Instruments, 
Protection  Devices, Testing  I nstruments,etc. 
ALL 

Instruments  are  of  the  highest  grade,  and  are  supplied 
with  best  quality  teak,  well  seasoned,  which  will  resist  the 
attacks  of  insects  and  the  severities  of  extrenie  climates. 


PLEASE  WRITE  FOR  LIST  No. 


THE    INDIA    RUBBER,    GUTTA     PERCHA     AND 
TELEGRAPH      WORKS       COMPANY,      UMITED, 


106.    Ca 


St. 


tThe  SUveriown  Company. \ 

W 
Silvertown, 


E.C.4. 

BRANCHES: 
■n.    Brndlord.    Bri 


HOME-Beltast.    Birmingham.    Br,dlord.    Bristo^.    Cardiff.     Dublin.    Gl"*""- 

Liverpool      Ldndon.    Manches.er.    Newcastle-on-Tvnc.      Portsmou.h      Sheffield. 

ABROAD.  — Adelaide.  Buenos  Ayres.    Calculla.    Chri.tchurch    iN.Z.l.    Durban. 

Johannesbure,  Melbourne.  Sydney 


Weston  Frequency  Meter. 


Model  214. 


T 


HE  Westou    Frequency  Jleler   indicates   accurately  the 

instantaneous  value  of  the    frequency  of  the    system 

lo  which  it  is  connected. 

One  of  the  most  striking  features  of  the  instrument  is  its 

open    scale    which   is   calibrated    according   to    requirements 

for    all    standard  frequencies,  ranging    from    20  to  125  cycles 

per  second. 

An  accuracy  of  1  per  cent,  is  guaranteed,  and  the  indi- 
cations are  practically  independent  of  variations  of  e.m.C. 
a  change  from  75  to  150  volts  producing  an  error  of  less  than 
\\  per  cent.  No  appreciable  inaccuracy  is  caused  by  wave 
distortion  within  the  limits  found  in  commercial  practice. 

These  instruments  are  built  for  direct  connection  to 
circuits  up  to  150  volts.  Above  this  voltage  potential  trans- 
formers with  a  secondary  e.m.f  of  110  volts  are  used. 
Frequency  meters  are  calibrated  for  all  the  standard 
frequencies  :  20.  25.  40,  50.  60  and  125  cycles  per  second. 


For  full  particulars  write  for  Catalogue  16  to—  .      - 

^XTeston  Electrical  Instmixient  Co-,Lta. 

ELY  PLACE.  HOLBORN,  LONDON.  E.G.  L 

PIVOTED  LONDOX."      A  B  C  or  Liebers  Code. 

PIVOTED  SMITH   LONDOX." 


Telephone 


AUDREY    HOUSE, 

2029   11. ■llH.ru.        Telegraphic  .lud  C:ibl.e  Address: 


Inland  Telegrams  : 
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TUDOR 

ACCUMULATORS 


CAN     BE      OBTAINED 

ONLY  FROM 

THE 

TUDOR  ACCUMULATOR 

COMPANY,    LIMITED, 
3,  Central  Buildings,  WESTMINSTER,  S.W.  1. 

TilifrtBi:  "SDBCONICAL,  LONDON."        Telephone:  VICTORIA  SI6. 

Works  •  -  DUKINFIELD,  near  MANCHESTER. 


Varnished 

CMhSannSilk 


Vorn(^she.c/    Cloih<3 

\Ay  rniJhedJn^uloliRQ 
DiOQon  a L  Topers 
Vara isi/icd  Po p e ra 
\/atn.i<ih.ecl  Prc^iyspon 

i^.spon-&hii^,f[nQ-Matcr(a/-  Work6 
for  Cl<ts,tnulY  formerly    . 


^*8ttlAN 


>EWWIl^ 


BELLING 
FIRES 


Also  1,  2  &  3-heat  red  hot  open  type  Boilers.  Bath 
Water  Heaters  and  complete  pressed  steel  Cookeis 
for  domestic  use. 

Write  tor  our  New  Fo'.dtrs  ius!  issued. 


BELLING  &  CO. (Manufacturing  Electrical  Engine^r|. 
UPPER   EDMONTON,   LONDON,   N.  18. 


CONTRACTOR     TO     BRITISH.      FRENCH     AND     ITALIAN 
GOVERNMENTS. 

C.  F.  ELWELL, 

FELL.   INST.   RADIO  ENGINEERS, 
MEM. AM. INST.   ELEC.  ENGINEERS, 
MEM. ASS.   ELETT.  ITALIANA. 

QZ/iectaui/  in   oCedton  anc/ canil/-luc/<.(»i  o/^  ^on/<n(ta<«l 

c^efntcat    rro-lA. 

100    WATT    TO    1,000]  KILOWATT   AT   15,000  TO 
500,000  FREQUENCY. 

TtUgramt :  Etradioeng,  Wettcent,  London. 
E.  W.  SAWYER,  CahU  :  Elradio'ng.  London. 

London  Manager.  WelUrn  Union  Code. 

Craven  House,  Kingsway,  W.C.  2.  TeUphone:  Regent  1607. 


Tel.  .Address:    "Clifford,  Birminsham." 


CHARLES  CLIFFORD  &^SON, 

BlPtMLNGHAM.'"^'** 

Contractors  to  Admiralty,  War  Office,  and  orin- 
cipal  Railway  Companies. 


BRASS    and    COPPER. 

PHOSPHOR    BRONZE. 
MANGANEZE    BRONZE. 
GUN    METAL. 

In  CASTINGS,  TUBES,  SHEETS,  RODS  and  WIRE. 


For  anything  in 


MICA&MIGANITE 


send  to  the  Manufacturers ; 


THE  BIRMINGHAM  MICA  CO., 

Ltd. 

South  Road,  Hockley, 
BIRM  INGHAM. 


Telegrams: 
'  INSULATION  BIRMINGHAM." 


'Phone: 
118  Norther 
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HELSBY     CONDENSERS. 


THIS  CONDENSER 
IMPROVES  THE  POWER 
FACTOR  OF  A  300  K\A/. 
LOAD  FROM  6  TO  -9.  AND 
REDUCES  THE  APPARENT 
LOAD  FROM  500  TO 
333    KVA. 


OUTPUT 

AT  600  VOLTS,  50  PERIODS 
—  255   LEADING   KVA. 

DIMENSIONS: 
2  6      3  9      5    10    HIGH. 
WEIGHT;    2  TONS, 


MADE    AT  HELSBY    BY 


British    Insulated    &    Helsby   Cables,    Ltd. 

HELSBY,     Near    WARRINGTON. 
Head  Office  :    PRESCOT,    Lancashire.        Works :     Prescot  and  Helsby. 


Telephones. 


'*T  T  THAT  EQUIPMENT  DO  YOU  ADVISE?"  When  your 
V/X/  clients  ask  this  question,  tell  them  that  ERICSSO.X  tele- 
V  V  phones  are  used  by  the  leading  railway  companies  for  com- 
municating between  signal-bo.xes ;  they  will  realise  that  such  equipment 
must  work  infallibly,  year  in  year  out ;  lives  depend  upon  it.  They  want  their 
private  systems  to  work  just  as  infallibly;  ERICSSON  is  the  equipment 
for  you  to  advertise — in  their  interest  and  yours. 
Write  for  illustrated  price  list. 


Led    the    way   in    1899, 
Set  the  standard  to-day. 


THE  BRITISH  L.  M.  ERICSSON 
MANUFACTURING    CO.,    LTD., 

5,  CHANCERY  LANE,  W.C.  2. 

Factory    -    BEESTON,  NOTTS. 


^^'''►-'''^'^^'^•^'•'^'^•^'^•^'^'■^'•^'^'^'^•■^•■^-^^ 
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LANDIS  &  GYR,  Ltd. 

ELGEE  WORKS,  WINDMILL  ROAD, 
HAMPTON      HILL,       MIDDLESEX. 


Double-Tariff    Meters. 


SIMPLE  BUT  ACCURATE. 
DEFINITE  IN  ACTION. 


All  our  standard  metsrs  can  be 
fitted  with  two  sets  of  dials,  vA^hich 
are  alternately  at  predetermined 
times  put  in  and  out  of  action  by 
means  of  a  small  electro-magnet. 

This  magnet  can  be  operated  either 
by  a  separate  contact  clock  or  else 
by  a  handsNA/itch. 


PRAT  INDUCED  DRAFT. 

THE  System  for    Modern  Central  Stations. 


Birmingham 

Wallasey 

Manchester 


NO  WATER 
COOLING 
FOR  FAN] 
BEARINGS. 


s 

1  ■'^' 

i 

1 

,i 

1 

Sheffield 

Stepney 

North  Met. 
Electric 

--  IN  CIR- 
CUIT "OR 
••  OUT  OF 
CIRCUIT" 
SYSTEMS. 


Birmingham  Corporation  Electricity. 


Operating  on  BOILERS  rated  at  2^  MILLION  H.P. 

Societe  des  Cheminees  LOUIS  PRAT  a  Tirage  Induit, 
144-146,  Avenue  des  Champs-Elysees,  PARIS. 

British  Representative  : 

S.    UTTING,   A.M.I.Mech.E.,    A.M.I.E.E., 
82,  Victoria  Street,  LONDON,  S.W.I. 

Telephone  :   Victoria-  3694. 


IOMEGA 

INSUkAXION    SKT   with    GIKNKRATOR. 


NEW    SOUTHQATE,     LONDON,     N. 


-^SULATION  B  E  AD  S  : 

'^a^^'Amp/e  SfocAs  /n  a//  S/zes  m 
HOLDER-HARRIDEN  LTP."* 

Noble  House  35-37     Noble  St.London.E.C 
C^rc/s  art  rtnyucst-       P/iono    59SS  Cen/rai 


"VTJLMOS!! 

Genuine  Vulcanized  Fibre. 

MOSSES  &  MITCHELL,  '"\^^*boS.'-Ex.""'- 


Bastian    Meters. 
Accurate  at  all  loads. 
o'a!tini;  current  infinitesimally  small, 
testing  periodically  NOT  required. 
Independent  of  direction  of  current. 
Always  Reliable. 
No  Shunt  circuits. 

Mechanism  non-exislent. 
Equally  suitable  for  all  climates. 
1  HREE  years*  guarantee. 
Extremely  Simple  to  Read. 
Keads  direct  in  units, 
dimple  Construction. 

For    Prices    and    Particulars     (Dept.    E.M.), 

THE   BASTIAN   METER  COMPANY.  LIMITED, 

Bartholomew    Works,     Kentish    Town.     N.W.  5 


GUARANTEED 


SECOND    HAND 


THE    VICTORIA    ELECTRIC    PLANT   CO., 
SPENSER   STREET,    WESTMINSTER,  S.W. 

'Phone:   Victoria  4026.  'Grams:  Vii-ranistHr,  Sowest,  Loudon 


BRUCE  PEEBLES  &  CO.  LTD 
EnKineers,    EDINBURGH 


PEEBLES 


Electrical  Machinery 
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